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It's different alright. Clearly different. fire. And a very vivid Vivaldi. And jazz that

In fact, it's unheard of. jumps. _

Imagine sound so rich and dazzling, Imagine all that explosive vibrancy in
so dynamically out-of-this-world, so clearly a clear cassette that gives you a clear
clear, so oh so colorful. view of exactly how much Sony tape is left.

Imagine rock's sonic sounds sounding Unhzard of? Of course.
supersonic. And sou''s fiery tones breathinrg  Every other tape pales by comparison.
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buy my
carstereo
backwards.

Why should you?

My car stereo dealer told me if you want clean,
Clear accurate sound—choose your speakers
fiest. Because if the speakers can't handle
it, you won't hear it. No matter what king of
sound your receiver pulls in.

Then he old me: Jensen?®

If you want fo hear it the way they played it,
chcose Jensen speakers first. Jensen invented
car speakers in the first place. And theyre
Q leader today: Simply because they know
how ta deliver the goocs.

Naturally | got a Jensen receiver to go
with my Jensen speakers. Great team,
designed fo play best together Makes sense.,
Makes great sound, too. | want fo hear
it all. with Jensen, | do.

JINSEN

5

SEERE SR

Enter No. 26 on Reader Service Card

, % iy




. " ! i Eugene Pitts Il
i Editor
' j . Art Director: Cathy Cacchione

Technical Editor: lvan Berger

| THE CARVER RECEIVER: Redefines your expectations of receiver perform- Managing Editor: Kay Blumenthal
ance with the power you need for Digital Audio Discs plus virtually noise-free Copy Chief: Elise J. Marton
stereo FM reception. A receiver with astonishing performance incorporating two Assistant Art Director: Linda Zerella
highly significant technological breakthroughs: Bob Carver's Magnetic Field Assiol iR Rty bt

Power Amplifer and his Asymmetrical Charge Coupled FM Detector. Associate Editors:
Edward Tatnall Canby, Bert Whyte, B. V. Pisha

_ ESSENTIAL POWER: Your systemneedsan abundanceof power toreproduce, senioy, Editors:

without distortion, the dynamic range of music on Digital Audio Discs and fine Leonard Feldman, Richard C. Heyser,
l analog recordings. Howard A. Roberson

The Magnetic Field Amplifier in the CARVER Receiver gives you 130 Senior Editor/Music Features: Ted Fox
watts per channel* of pure, clean power with superbly defined, high fidelity PR s gy S e T
reproduction. 4 Contributing Editors/Artist:

The Magnetic Field Amplifier produces large amounts of power (absolutely Herman Burstein, David L. Clark,
necessary for the accurate reproduction of music at realistic listening levels) Anthony H. Cordesman, Ted Costa, John Diiberto,

o h . = John M. Eargle, Joseph Giovanelli,
without the need for heavy heat sinks, massive transformers, and enormous Laurence L. Greenhill. Bascom H. King,
power capacitors required by conventional amplifier design. Edward M. Long, C. G. McProud,

1 Unlike conventional amplifiers which produce a constant, high voltage level Peter W. Mitchell, Jon Sank. Donald Spoto,
at all times, irrespective of the demands of the ever-changing audio signal (Even Michae! Tearson, Jon & Sally Tiven, Pauletie Weiss
when there is no audio signal in the circuit at all'), the Magnetic Field Amplifier's General Manager: Mary Anne Holley
power supply is signal responsive. Highly efficient, it produces exactly and only Production Director: David Rose
the power needed to carry the signal with complete accuracy and fidelity. Production Manager: Pati Burns

The 130 watts-per-channel* CARVER Receiver is about the same size and s"°°'a}\§'gf::§if§z:‘,"F:‘:t‘rm P[‘ﬂgi; Elals
weight of conventiona! receivers having merely 30 watts per channe!! - i

| NOISE-FREE RECEPTION: The AM-FM CARVER Receiver gives you FM AStePh_e': C;,°'g:.’er']9

stereo performance unmatched by that of any other receiver. ALl il

As itis transmitted from the station, the stereo FM signal is extremely vulnera- ADVERTISING
ble to distortion, noise, hiss and multipath interference. d

3 1 Eastern Manager: Stephen W. Witthoft

However, when you engage CARVER's Asymmetrical Charge Coupled FM (212) 719-6337
Detector circuit, the stereo sngnal arrives at your ears virtually noise-free. You Account Managers: Susan L. Newkirk
hear fully separated stereo with space, depth and ambiencel (212) 719-6346
2 WA i : Lesa Rader Giberson

This receiver c_o_mblnes the best elements of Carver’s separate (212) 719-6291

| tuner apd ampllfler...Thg Ca!'ver Receiver is, without question, one Western Manager: William J. Curtis
of the fl_nest ;_)roducts of its kind | have ever tested and used. Bob Regional Manager: Randy Patton

| Carver is definitely an audio and rf. genious!” Leonard Feldman, (213) 827-8655
Audio Magazine, June 1984 Classified Manager: Laura J. LoVecchio
“l ider the C Recei Y " ) (212) 719-6338

consider the Carver Receiver _to pe the most_ receiver I have Classified Assistant: Mary Jane M. Adams
yet tested in terms of the quantitative and qualitative superiority (212) 719-6345
of almost all its basic functions!’ Julian D. Hirsch, Stereo Review, ‘
President: Peter G. Diamandis

[ April 1984 ‘ CBS MAGAZINES EXECUTIVE STAFF

Exec. V.P.: Thomas M. Kenney

| The CARVER Receiver has been designed for fidelity, accuracy and musi- Exec, VP, Magazins: Albert §. Tyaind

cality. You will want to visit your CARVER dealer for a personal audition of this ‘ Exec. V.P., Operations: Paul H. Chook
remarkable instrument. Sr. V.P., Advertising: Michael J. O'Neill

*130 watts per channel RMS into 8 ohms, 20 Hz to 20 kHz with no V.P., Editariai Director: Carey Wintrey

mor: 059 5 p o Sr. V.P.. Robert F. Spillane
| more than 0.05% total harmonic distortion. el g e g

V.P.. Circulation: Bernard B. Lacy
V.P.. Mfg. & Distribution: Murray M. Romer
Pres., CBS Magazine Mkig.: Robert E. Alexander

AUDIO (ISSN 0004-752X, Dewey Decimal Number
621.381 or 778.5) is published monthly by CBS
Magazines, A Division of CBS Inc.. at 1515 Broadway.
New York, N.Y. 10036. Printed in U.S.A. at Nashville,
= Tenn. Distributed by CBS Magazine Marketing.
““““ s IR L ] Second class postage paid at New York, N.Y. 10001
and additiona! mailing offices. Subscriptions in the
U.S.. $17.94 for one year, $32.94 for two years, $45.94
for three years; other countrles, add $6.00 per year.
AUDIO is a registered trademark of CBS Inc. ©1985,
CBS Magazines, A Division of CBS Inc. All rights
reserved.

Editorial contributions are welcomed but should be
accompanied by return postage. Submissions will be
handled with reasonable care, but the Editor assumes
no responsibility for satety or return of manuscripts,
photographs, or anwork. The Publisher, in his sole

=\ discretion, reserves the right to reject any ad copy he
4 deems inappro_pnate. - .
CORPORATION PO, Box 1237, Lynnwood. WA 98036 AR RS g

4 =i T Production offices, 1515 Broadway, New York, N.Y
POWERFUL MUSICAL ACCURATE 10036. Subscription offices, P.O. Box 5318, 1255
Porttand Place, Boulder, Colo. 80322; (800) 525-0643.
(303) 447-9330 in Colorado. Postmaster: Send change
of address to P.O. Box 5316, 1255 Portland Place,
Boulder, Colo. 80302.

Distributed in Canada by Evolution Audio, Ltd.

4 AUDIO/JUNE 1985

Enter No. 13 on Reader Service Card



SPECIAL A DVERTISING SUPPLEMENT

T\

YEARS OF GOLDEN
ACHIEVEMENTS

Introduction Many guides to
magnetic tape recording prepared
by record:ng tape manufacturers
concern themselves with how fas-
cinating aad difficult tape is to
make.

Somehow. though, there never
seems to te enough time to share
this “hands on” part of their ex-
pertise wita the rest of the world.
Consequently, TDK Electronics
has decided to make this guide a
little diffe ent from the rest. Of
course, it 2xplores the history of
tape and the products that TDK
manufactuzes, which we believe
best demoustrate what tape record-
ing products are about today. But
TDK’s “Working Guide to Better
Recordings” also probes the day-

to-day expenence of living with
tape and using it to its fullest po-
tential. Scme of the information
our guide .mparts may already be
known to ou, and some of its ad-
vice may wome as something of a
surprise. I1 either case, it demon-
strates that TDK considers record-
ing tape not just a product to be
sold, but an experience to be en-
joyed.

Some Background About TDK

It was 50 years ago that TDK
scientists first developed and com-
mercialized the use of a magnetic
material called ferrite, which has
become the foundation for
magnetic tape products. Through
the years, TDK’s commitment to
research and development has
enabled it to expand the role of this
magnetic material from use in
fairly simple ferrite motor cores to
highly sophisticated magnetic me-
dia such as audio and video cas-
settes as well as computer diskettes.
TDK’s technological leadership
and companywide commitment to
quality have enabled it to 2arn its
status as the leading manufacturer

e

TDK s Irvine, CA audio plant

of audio and video recording tape
worldwide. Today, on its 5Oth
birthday, TDK boasts the in-
dustry’s broadest range of techno-
logically advanced audio and
videotape products designed to
meet every need.
in the TDK tradition of quality and
reliability in state-of-the-art re-
cording technology. The tapes are
available in two defined levels of
performance—the Professional
Reference Series for professional
and audiophile applications and
the Reference Standard Series for
non-professional uses.

Our current line of audiotapes
and related accessories continues

Enter No. 55 on Reader Service Card
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As a vital first step, be sure that
your audio cassette deck or open
reel recorder is demagnetized and
clean. For cassette decks, TDK’s
battery-operated cassette head de-
magnetizer HD-01 is a quick and
effective demagnetizing device
because, properly, it addresses it-
self not only to the heads, but
also to the guides and support
structure of the transport, some
parts of which may carry residual
magnetism. The unit fits simply
into a tape deck like an ordinary
cassette. A hand-held demagneti-
zerlike TDK’s HD-11 will do as
well if used carefully. Remember
the job requires close attention.
The HD-11 features a plastic-cov-
ered pivoting tip that discharges

magnetic buildup, even on the
most inaccessible heads.

There is no substitute for care-
ful eyeball inspection. TDK’s
HC-1is a convenient cleaner for
routine maintenance and provides
an effective way to keep record-
ing heads free of oxide buildup,
dust and dirt. Its use is recom-
mended after every eight hours
of play, and it is also packaged in
a cassette configuration.

Before every recording project,
use cotton swabs touched up with
a few drops of solvent (pharma-
ceutical alcohol is safe with vir-
tually every modern machine,
but be sure to check with the
manufacturer if in the slightest
doubt.) Pay especially close at-
tention to the areas where cap-
stan(s) and pinch rollers(s) make
contact. Put the machine into the
*‘play” mode and apply your
swab to the right side (where the
tape feeds out) of the assembly.
Keep at it until the swab comes
out absolutely clean. Don’t let
cotton fibers break loose from the
swab and take a trip through the
mechanism. When you’re
finished, you should be able to
see cleanliness which, in this in-
stance is definitely next to perfect
recordings.

At this point you're clean and loaded
with tape (exactly which TDK tape is
a subject we’ll get into later). You
can, if you wish, run the tape through
the transport for its entire length (at
PLAY speed, and with record mode
engaged). This is an old professional
practice, unnecessary with many
modern tape formulations such as
TDK’s, but it does give the tape a bit
of polish and ensures that the tape
pack is winding smoothly on your
machine.

If you’re using a cassette, flip the
tape and start your recording on side
B. Don’t go into fast rewind, or you
might pack the tape too tightly or dis-

&TDK MA-R9

HIGH COERCIVITY

1 -
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turb the careful alignment that a wind
at play speed will give you. While
you're working with side A, and if
you have the patience, it’s not a bad
idea to record a minute or two of ac-
tual material (from FM, or anything
else you’ve got) using normal record-
ing practice. Then go back, using the
machine in RECORD with no input,
and see if you can successfuily erase
the signal you just laid down. If you
can’t, there are possibilities of ma-
chine/tape incompatibility.

If you can, you’re okay so far. You
should be doing all this, incidentatly,
as close to the time and place that you
want to make your ‘‘keeper” record-
ing as possible. Justcarrying a loaded
tape machine across the street can,
occasionally, have important effects
on the winding integrity of your care-
fully prepared tape pack. By the way,
TDK carefully inspects each cassette
and open-reel tape before it leaves the
plant to ensure continual smooth-run-
ning performance.

Now to confront the actual program
material, and the ways in which your
recording level meters and controls
can assist you in capturing it. In this,
there is one rule, and only one: you
always want to record at a high level,
but not so high that you can hear the
effects of distortion and, in the case
of cassettes, especially, the high-fre-
quency losses characteristc of tape
saturation.

Let’s discuss the subject in a little
more detail. First of all, the main idea
with a modern tape of high quality is
to avoid the distortion and/or high-
frequency losses that will occur if
your recording levels go “‘over the
top.” Too low a level will result in
more noise than is strictly necessary,
but the noise-reduction facilities pro-
vided in all cassette decks with pre-
tensions to quality should keep you

out of serious trouble. Otherwise, a
level on the tape that is lower than the
maximum achievable is no problem
at all. You just turn up the amplifier
to compensate.

However, be constantly aware that
distortion and high-frequency losses
that wind up on the tape can be com-
pensated for by nothing. They’re per-
manent and ineradicable. The wise
recordist therefore avoids incurring
them at all costs.

Considering the vagaries that arise
in interpreting the readings of record-
level indicators (see the following
section), it is esseqtial that the record-
ist learn to use his ears as a guide. A
bit of training is required for this, and
the best way to proceed is to select a
very high level musical source (big
crescendoes on LP should be good,
and the same on CD even better;
avoid using FM for this purpose) and

experiment.
g Continued on Pagef] 1
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Are recording level meter systems
then useful at all? Of course. Al-
though it would take many years’ ex-
perience to lear 1 how to record well
with meters aloy e, they do remain in-
dispensable guides in charting your
progress and jetting you back to
where you werc a moment or a week
before. It’s di ficult to generalize
about meters bv:cause they differ so
much in type ind calibration, and
their readings dn’t necessarily mean
the same for oni: tape as for another.

However, as the general rule, mod-
ern cassette dec ks are equipped with
either peak-realing or VU meters,
and the most in portant thing to keep
in mind about {his distinction is that
recording levels for peak-reading
systems will, with transient material,
indicate levels t 1at read roughly 7 dB
higher than VU types will. Determin-
ing which met¢ r type your machine
employs is not always obvious, but
after a bit of e» perience you will be
able to distingu sh between them eas-
ily just by waching their behavior
with acutal mus ic material.

Again, this is not terribly difficult,
but it is exacting. The more expe-
rience you gain with different music,
machines and t.ipe, the sooner you’ll
be able to copy juickly with a change
in any or all of the three, and to use
the meters in ¢ fashion that will let
you know wha you’ll probably hear
in the finished 1ecording.

Most casset € decks employing
Dolby noise r:duction bear mark-
ings on their m¢ ter-system faces indi-
cating Dolby lesvel, which by con-
vention corres>onds to a recorded
level of 200 ninowebers per meter
(nW/m) on the tape. The Dolby in-
dexes are placi:d at +2 dB in most
cases, but occ: sionally they turn up
at O oreven —!' dB. What this infor-
mation tells yo i is that, in general, it
may be safe aad even advisabie to
use correspond ngly higher recording
levels on the : verage with the first
type of machie, and to be appro-
priately consenative with the others.

However, th's rule can only be ap-
proximate, and the actual results
achieved will (epend greatly on the
overall record ng characteristics of
the machine, and even more greatly
on the performi ince capabilities of the
tape. Naturally we expect you’ll find
TDK tape able to tolerate higher re-
cording levels without strain, and to
exhibit higher maximum output
levels before d stortion occurs, parti-
cularly at high frequencies, than
many other tap : formulations.

S&TDK. ==AD
ﬁ )

TDK s improved
AD audio cassette
is ideal for high
fidelity recording
applications.

= —

HIGH OUTPUT/ Lab y Standard Cassete M

Today, tape is so good that level
manipulations are unnecessary ex-
cept in the most critical circum-
stances, when the recordist feels
instinctively that he can’t do a satis-
factory job without resorting to them.
Tape is also good enough to render
the slightest clumsiness in a gain-rid-
ing effort immediately audible and

)

objectionable. On the whole, it’s
probably better to set levels correctly
for the recording project at the out-
set, and not meddle with them after-
ward. For this application, the use of
metering systems is reasonably
straightforward, if not competely
illuminating.

It takes only a few seconds to vis-
ually inspect the playing surface
of an LP and discover where the
highest recorded levels are.
These should be test recorded in
advance, with very aggressive re-
cording levels (don’t worry;
nothing will break), to determine
the absolute maximum level your
recording system will tolerate be-
fore audible distortion/saturation
occurs. That’s the optimum level.
It will differ from LP to LP, and
you'll find, if you’re using cas-
settes, that the highest levels of
high-frequency information will
be the most useful guides. Use
your meters to learn what thesz
levels look like, and take mental
notes accordingly. They won’t
teach you everything about re-
cording, but they’ll be a good
start.

Always listen as you’re watch-
ing the meters, so that you can
keep track of the kind of signal
they most actively respond to.
Certain meters will let you know
with vigorous activity when a
crash cymbal is struck. Others
will barely move. All will
strongly register the presence of a
deep organ pedal, but experience
will probably teach you that you

can get away with surprisingly
high levels of deep organ pedal if
they're not accompanied by huge
outbursts of brass and/or that in-
evitably worrisome cymbal
crash.

Beyond that, there’s little to do
except punch the RECORD but-
ton and go, except for a subtle
problem that occasionally crops
up. Some record playing systems
become unstable when encoun-
tering severe record warps, and
will deliver a signal too low in
frequency to be heard per se, but
strong enough to overload a re-
cording system to the point of
gross distortion, even though the
rendition might sound perfectly
acceptable when played with no
attempt made at recording it. The
symptoms, heard when you play
back the recording just made,
will normally be a shocking
*‘garble” distortion recurring at
the rotational rate of the record,
and eyeballing that rate while lis-
tening to the result is what will let
you identify the difficulty. A fil-
ter introduced somewhere be-
tween turntable and recorder will
fix you up temporarily, but the
only real fix has to be applied at
the record player itself.
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Most of the foregoing still stands,
except that, in theory, you should
be able to use the same record
level for every FM broadcast
you’ll ever have access to; un-
less, of course, the signal is too
weak to achieve full limiting, or
you change tuners, recorders, or

tape. The reason is that broadcast
strength is restricted by law, and
while virtually all competent
broadcasters use all the strength
they’re allowed to the maximum,
relatively few of them cheat
enough to become conspicuous,
and the cheating could never

Some have said it can’t be done, but
you can indeed copy the content of a
compact disc onto a cassette with ex-
cellent results. The most significant
difference between dubbing an LP
and dubbing a CD is that you can’t
locate the CD’s highest recorded
levels by eye. If you don’t know the
music (and even if you do), you're
going to have to work your way
through everything you want to re-
cord by ear and meter, test recording
the more difficult passages as you go
along. This may sound tedious, and
will be the first few times, but CD’s
are restricted by technology to a max-

imum level, and you should begin to
get a feeling of what that means for
your recorder in fairly short order.
CD’s are indifferent to frequency-
versus-level considerations, so ex-
pect a few nasty surprises. But also
expect a few pleasant ones. At worst,
recording from a CD is not any more
difficult than recording from a live
performance. TDK’s award-win-
ning HX-S tape, the first metal for-
mulation which records in the high
bias position, is particularly recom-
mended for recording from digital
discs, as are TDK MA and MA-R
metal tapes.

£TDK

EXTENDED HIGH END - HIGH MOL HIGH QUTPUT
LABORATORY STANDARD CASSETTE MECHANISM

HXS

HX-S, the first metal tape for
the high-bias position.

amount to more than a dB or so.
Therefore, your best procedure
is to find the loudest, most ob-
noxious source of high-energy,
compressed rock/disco in your
locality, set your recording levels
to the maximum before you hear
loss of high frequencies, and use
that recording level for every-
thing thereafter, including the
most delicate presentations of
clavichord performances. You
have to depend on the technician
in the broadcast studio to take
care of the rest. You don’t have
enough control to do much more.
An exception exists in the case
of stations broadcasting Dolby
FM. Because they’re probably
quality-conscious, their signal
should be pretty good—good
enough to be worth trying some
tricks with that this article can-
not, alas, be long enough to de-
tail. But unless you’re prepared to
research and undertake serious
technicalities, the best advice
would be to treat Dolby FM
broadcasts as you would any
other (although, of course, de-
coding them appropriately if your
tuner has the means to do so).

But not always, and it remains gener-
ally true that, for live recording, cas-
settes may not be the medium of
choice. Their great advantage is por-
tability, which is so persuasively at-
tractive that even professional
recordists on their days off will walk
around with a personal-portable cas-
sette recorder just to see what they
can pick up from clubs and street mu-
sicians. Also, demo tapes, made so a
record producer can get an idea of
what an unknown band sounds like,
are very often in cassette form. How-
ever, for commercial release pur-
poses, reel-to-reel still owns the
business, largely because of its
greater headroom and editability.

Live recording is, of course, much
too large a subject for treatment in a
few paragraphs. But all the above
guidelines generally apply. How-
ever, you should be aware that TDK
offers some exceptionally advanced
tapes for the open reel format, includ-
ing SA (Super Avilyn) EE tape made
for high-end component systems
with EE (extra efficiency) %2-speed
position and GX-Pro Quality for
standard speed recordings.
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Different tipe formulations and
types co-exiit, not only to give you
the most cast-effective choice for
your needs, sut also because there is
such a huge population of recorders
in the world 1 hat no one tape, no mat-
ter how gooc , could possibly be per-
fect for all of them. With all these
choices, hovw do you pick the one to
fit your decl ? First, right away, we
have to understand what ‘*fit”
means. Take¢ some FM interstation
noise and r:cord it at a level of
perhaps ~10 dB on the meters. If the
ideal **fit” i there, the recording on
playback shculd be an audibly per-
fect facsimil¢: of the original. In prac-
tice, the rectirding will tend to be a
little brightes or a little duller. This is
no necessary reflection on the quality
of either your tape or your machine.
It simply sug gests that the two don’t
quite fit each other, and that there will
therefore be jome mistracking prob-
lems with ctrtain popular noise-re-
duction systems, and possibly a few
other difficul ies, not obvious at first,
but upsetting to discover down the
line.

When you don’t have a precise fit,
the readiest :actic is to try another
tape presumebly, but not necessarily,
from the same IEC group you've se-
lected for yo ir application. (Normal
Bias, Type I; High Bias, Type II; or
Metal Bias, Type IV.) If the results of
the FM-nois¢ test are discernibly dif-
ferent, even though not perfect, there
is cause for (ptimism, because your
recorder is skowing signs of being in
good conditi¢n. If every tape you try
is, say, a little duller than the original,
the time to tiink about repairs or a
new machine has come.

When you ;iet a satisfactory fit (and

HIGH

—_POSITION

K. =2

SA

TDK's NEW
IMPROVED “SA”
SUPER AVILYN
audio cassette is

High Bias 70msEQ

the newest
generation of
TDK s premium
“SA” formulations.
SA, which made

HIGH RESOLUTION /LABORATORY STANDARD CASSE T % MZCHANISM

you might very well get it with a
number of tapes), then the sorting for
actual performance quality tegins.
Record all the tapes, at very high re-
cord levels, with musical test pas-
sages that include both very loud
cymbal activity and very soft mate-
rial. Listen for lack of distortion with
the former and lack of noise with the
latter. Do not hastily jump to conclu-
sions for one tape begins to distort at
levels of +3 dB while another seems
impossible to overload. Select your
levels for what seems to achieve the
best (or avoid the worst) from each

its debut nearly

10 years ago,
continues to lead
the way in premium
high-bias audio
tapes.

90

individual tape, and then listen to the
results as if you were just playing
music for enjoyment.

With some tapes you’ll be con-
scious of more noise during quiet mo-
ments. With others you’ll be aware
that distortion on high-level passages
is more difficult to avoid than you
suspected when you made the record-
ings. On a number, you’ll discover
that cymbals you thought you were
capturing fully have somehow be-
come more subdued.

What you’ll learn from this test, if
carried out exhaustively, will tell you
more about the right tape for your
machine than ten thousand more
words. It should not, however, dis-
suade you from performing the same
test next year, and the year after, as
new tapes emerge. AT TDK, the un-
derstanding of the tape/machine in-
terface is acute, and a tape that fits
most machines and otherwise per-
forms with true distinction is proba-
bly more easily found within the
TDK product line than any other.

TDK has de reloped the two refer-
ence levels to help users evaluate and
choose the best tape for their particu-
lar needs. Alihough both levels have
been developad using the same con-
cern for quality that goes into all
TDK products, there are differences
in the perfo mance capabilities of
each product that make it best suited
to more speci fic applications.

The Profeisional Reference Se-
ries, with a variety of products to
meet all professional requirements,

represents the highest level of
achievement in recording-tape tech-
nology. Each tape sets a standard for

sonic excellence. That’s one reason
they’re the choice of the most dis-
criminating audiophiles as well as
most hardware manufacturers, who
use TDK as a reference for bias cali-
bration.

The TDK Reference Standard Se-
ries provides outstanding premium
quality for a wide variety of record-
ing needs. Each cassette is a product
of TDK's advanced tape technology
and offers maximum reliability, per-
formance and value.
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SPECIAL ADVERTISING SUPPLEMENT

Your present tape recorder un-
doubtedly has a tape-type switch
that adjusts the machine for the
tape formulation you wish to use,
but that doesn’t guarantee that the
IEC Type II position will be right
on the button for every Type I
tape you’ll ever buy. Minor vari-
ations exist between brands of
tape, and even between produc-
tion batches of the same brand.
The “facsimile recording test,”
discussed in “The Right Tape”
section of this article, is the logi-
cal way to find out if the bias pro-
vided by your recorder is correct
for the tape you are using. Em-
ploy that test faithfully.

There is something more that
it’s useful to know, however. For
various reasons, some tapes are
less sensitive to the effects of
minor bias errors than others, and
this can be a comfort when
you’re forced to choose between
unfamiliar tapes for a rush re-
cording project. For example, the

effect of underbiasing a tape will
be both a rise in high frequencies
and an increase in distortion and
modulation noise. There’s not to
much that can be done about high
frequencies and distortion, but if
the tape is carefully designed for
physical and magnetic uniformity
such as the way TDK tapes are,
the modulation noise will be low
to begin with, and it won’t be
subject to catastrophic increases
when the recording conditions are
not quite right.

The importance of a good tape
is an overriding consideration for
any recording project, but it is an
especially crucial consideration if
there’s any doubt at all about the
match between bias and tape
characteristics. If you ever en-
counter such doubts, choose a
premium tape such as those by
TDK which excells in overall
characteristics. These tapes will
come through for you, no matter
what your application.

TDK Bias Selector Guide
Recommended Recommended for:
Cassette Bias/Eq General | High A
Purpuge |Recording| Mastering
MaR Mol o o
MA '.‘,8;‘3" e | o
x| W el
HX-s | o e o
] o o
AD | Nommal ‘
aox Nemal |,
o [N e |

Almost all audiophiles know more
about VCRs than they think they
know. Even if they don’t know all of
the theory, they know the basic rules:
The higher the frequency response
needed for a signal, the faster the tape
must travel past the tape head; a
signal that is close to the saturation
point of the tape will be less troubled
by noise than a signal recorded at a
lower level; etc.

Video signals do require a very
large bandwidth of at least 3 mega-
hertz for a picture as good as a stand-
ard color TV, so the tape-to-head
speed must be in the order of 6 meters
per second. To achieve such speeds,
it is more efficient to move both the
tape heads and the tape. One way of
doing that is to put the heads on a ro-
tating drum. The color signal is bro-
ken into two parts: color and
brightness. In consumer VCRs, the
brightness (luminance) is put on the
tape as an FM signal at about 3 to 5
megahertz and color signal (chroma)
is recorded as an AM signal at about
600 Kkilohertz using the FM lumin-
ance signal as bias. The exact fre-
quencies are slightly different in Beta
and VHS recorders, the two widely
used consumer formats.

When you buy a machine, the

characteristics of the machine are al-
ready set but you can still exert some
control over the quality of the record-
ings you make by the tape you select.
1t is there that TDK’s 50 years of ex-
perience in making magnetic tape
helps you. Audiophiles are already
accustomed to the idea of choosing
from many types of tape for the best
match between the material to be re-
corded, the recorder speed and the
type of tape. TDK offers five grades,
in both Beta and VHS formats, and

@TDK@ll
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the best one to use for a particular
task can be made on the basis of
manufacturer, application, and cost.

That the quality of the tape you get
depends on cost should come as no
surprise. Since you seek the highest
quality, buy the best grade you can
afford for your most important appli-
cation. For video recordings chroma
and luminance, (usually called
video) S/N, and the dropout count are
the most important criteria in choos-
ing a grade. The S/N determines the
graininess of the recorded picture and
dropouts (areas where the magnetic
particles are missing) cause the white
or black streaks of missing picture on
playback.

TDK tapes are renowned for their
already low dropout count which gets
even better as the grade gets higher.
The S/N also improves as the grade
gets higher. Each step-up grade of-
fers a S/N about 2 dB better than the
one below it. There are similar in-
creases in audio quality as you step
up. So the difference between the
lowest and the highest grade is about
10 dB. The grades we offer (from
lowest to highest) are: Standard Su-
per Avilyn, HS High Standard, EHG
Extra High Grade, Hi-Fi, and HD-
Pro.




SPECIAL ADVERTISING SUPPLEMENT

For some years now recording audio
in digital form, PCM (Pulse Code
Modulation), has been available in
recording studios. Two years ago it
became available to the audiophile
with the introduction of the PCM
adaptor for video recorders. PCM
samples the audio signal 44,C00 ti-
mes a second and records that instan-
taneous voltage as a number in digital
form. Those numbers have 14 or 16
bits each in their binary form and
whatever machine is used to record
them must have a frequency response
greater than 16 times 44,000 at mini-
mum. No recorder commonly avail-
able to the videophile has that type of
frequency response except VCRs, so
they’ve been pressed into double

duty N [~

duty.

As always, the system is not per-
fect. For perfect replication the num-
ber must be identical, but two
problems arise. First the numbers
may be misread, mutilated or mis-
translated, but the encoding scheme
allows for elaborate error correction.
However, the numbers may be en-
tirely missing because of dropouts on
the tape. There are similar error cor-
rection devices (dropout compensa-
tors) in a VCR which minimize the
effect of dropouts, but they cannot be
relied uponto function effectively for
digital audio purposes. So the only
reasonable solution is to use a tape
with the lowest dropout count. Over
the years, TDK has earned the repu-
tation for the lowest number of drop-
outs.

In PCM recording uniformity is of
paramount importance. The digital
information must be a constant unin-
terrupted stream with 1’s always hav-
ing the same value and 0’s must
maintain theirs. In spite of how criti-
cal these values are, the uniformity of
TDK’s tapes ensures that the signals
will maintain their vital integrity.
TDK tapes are made with unusually
small magnetic particles that permit a
higher number of them to be con-
tained in the same volume than with
other tapes, yielding a generally
higher BET value. This dense pack-
ing of the magnetic particles also
yields a higher RF output, further re-
ducing the probability of erroneous
reading. Normal noise levels are not
likely to cause erroneous readings,
but a higher signal level makes such
readings a remote possibility.

]20 11207248m
ns

You may make PCM recordings at
any VCR speed, but the fastest avail-
able speed, Beta II or VHS-SP, will
yield the best results. The reasoning
is simple. With the tracks closer to-
gether, actually overlapping, at
VHS-SLP speed the likelihood of
having the same dropout affect ad-
Jjacent tracks is greatly increased.

Among TDK tapes, the higher
grades have the lowest dropout
counts, highest outputs and highest
BET values. (The higher the tape’s
BET value. the more particles
packed per square inch, which means
improved clarity.) They also have
lower S/N. As with video, use the
highest grade you can afford for digi-
tal recording. But remember that

every dropout is a problem. Choose
the grade of tape for digital work
carefully, based on how critical the
material you record is. HD-Pro has
the fewest dropouts among TDK'’s
tapes, and with TDK’s EHG Hi-Fi a
close second, both are an admirable
choice for the critical task of record-
ing PCM.

Uniformity from tape to tape
throughout production is also a TDK
strength. The same high performance
level is maintained with each new
batch of binder (particles, adhesives,
etc.), and the result is a tape of con-
sistent properites from batch to
batch. The result is predictability.
You can be sure of the performance
of a tape with the TDK name on it.

Avoid Distortion...

Using the same passage for each
sequence of the test, make a recond-
ing at a moderate level (perhaps
around O dB on peaks) and listen
carefully to it. It should sound fine, if
perhaps a bit noisy. Then, using a re-
cording level that is one or two dB
higher, record the passage and listen
again. Raise the level a bit more and
do the same, and so on, until the point
arrives when you can hear the raspy
harshness of distortion and the dull-
ing of the sound on high-level cym-
bal material. At this point you’ve
gone too far, so back off on levels :0
find the point where acceptable bz-
comes unacceptable.

This is about where you want to set

your final record levels for music of
this type; but if you find you can’t
quite identify the precisely right point
by ear, err on the side of undistorting
(that is, lower) levels.

Incidentally, this experimentation
will also teach you the value of a
good tape (such as TDK) in its prop-
erties of forgiveness. A small error in
setting levels will be tolerated by
such a tape because the maximum
output levels afforded, especially at
high frequencies, provide a cushion-
ing margin to keep you out of trouble
when musical events get a little more
violent than expected.
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EXTENDED HIGF END - HIGH MOL HIGH OUTPUT
LABORATORY STANDARD CASSETIZ MECHAN.SM

Capture all -he dynamics of
digital performance an your
cassette deck. TDK HX-S
blasts th-ough the sonic bar-
riers with high power=d digital
sound!

Its exclusive metal particle
formulat on reproduces a
wider dynamic range and a
higher fraquency rasoonse to
handle digitally-ennanced
MuSsic scurces on any cas-
sette deck with a Typ= I
(High-Bias} switch.

© 1985 TOK Electro~ics Corp.

With four tim=s the mag-
1etic storage ability of any
-ape in its cless, TDK HX-S
virtually elim nates high fre-
Juency saturat on, wile
delivering unsurpass2d sensi-
Zivity throughot t the audio
spectrum. Additionally, HX-S
axcels in retention of high fre-
Juency MOL, which no other
Type Il formulation at:ains.

And to ma ntain its dyna-
Tite performarce, TDK HX-S
s housed in our specially

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

So fo- optimum results with
“ype Il High-Bias) and digi-
tally-sourc2d recordings on |
your cassette deck, get the
only super-duper. TDK HX-S. ’

STDK.

THE MACHINE FOR YOUR MACHINE.
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REMOTE POSSIBILITIES

Everything Under Control W
As I've mentioned here before :

manufacturers of remote-controllable

audio and video equipment never \

cooperate on control standards. If you ||
build your entertainment system up
from several companies’ components
(and who among us doesn't?), then \
the only ways to control things
remotely are to hold a poker-hand of
control transmitters or have a semi-
custom control system built by
someone like Audio Command
Systems.

Or so | thought, 'til reader Charles
Browder of Deerfield Beach, Fla.. told

\
\
\
v
\
\
\
0
\
\

p
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of his research on the dimensions of
the problem and how he had \
managed 1o solve it \

I don't like having more than one \
remote control,” he says, “‘and prefer \ |
all components to be on one wireless \
remote. But, like most serious readers
of Audio, I'd rather choose the best Y .
(at least for the money) from each '\'

company. So | bought a combination
tuner/preamp/controller from a
Technics rack system, together with
its matching remote control, and
hooked it to my Technics turntable
and Akai cassette deck by making
custom adaptor cords for them.

data. The Table shown here was
developed by Mr. Browder to
compare the pin assignments of his
Technics controlier with those for his
other equipment.

Mr. Browder feels the results are

corresponding front-panel switch.
Sony is more unconventional (as
usual), converting their logic to
analog to reduce the number of wires
in the cable to the cassette deck.
Components of different makes

Hlustration: Thomas Waters

To do so, Mr. Browder bought the
service manuals for his components
to check out how their rear-panel
remote jacks worked. “Akai, Technics,

which use the same kind of remote-
control connectors rarely wire them
alike, though. To make your own
multi-brand remote-control system,

worth the trouble. But he'd also rather
have a single, industry-wide controller
standard (as would 1). Is anyone in
the industry listening? (Now, that

would be a worthwhile EIAJ or DIN
standard —£.P.)

None of my own equipment is
remotely controllable in any form, so
Mr. Browder's system wouldn't work
for me. The AR remote control
however, could work with my

you must first determine which pins
each component uses for which
function and whether all units use the
same type of control logic and
switching (normally open or normally
closed), then set up a table of this

and (probably) Pioneer, having
identical, eight-pin DIN connectors, all
use open-collector, or sinking, logic
That is, grounding a pin on the
receiving device's connector
simulates the pressing of a

Remote-control jack pinouts for four components equipment. | failed to be properly
impressed with the unit when |
DIN Akai Technics plugged it into my living-room system,
Jack Cassette Cassette Akai Technics but that wasn't the AR's fault: | had
Pin Deck Deck Turntable Turntable | | the forethought to put my system
1_ FE BabE NC.* Start/Stop where | could usually reach its
2 Pla Ground N.C Ground Caliel> enfilay;
Y i : Then, Norman Eisenberg's
3 Reverse Rec Mute Start Cueing comparison of stereo remote controls
4 Rewind Play N.C. with those for TV (“Auricle,” Audio,
5 Stop [FF Cut January 1985) gave me an idea—to
6 Pause Record put the AR in my bedroom system,
7 Record Rewind with the video equipment. Both my TV
8 Auto Mute Stop tuner and my VCR have remote
controls, but there's no remote control
. : of volume when | play my VCR . . . or
NegoneEtian wasn't, 'til | put the AR there

AUDIO/JUNE 1985 (8



THE BOOKSHELF

UPTOWN SATURDAY NIGHTS

The Apollo Theatre in the early '50s.

Showtime at the Apollo by Ted Fox.
Holt, Rinehart and Winston, hardback,
322 pp., $16.95; Holt/Owl Books, pa-
perback, $9.95

For more than 40 years, from Janu-
ary 1934 until the end of 1975, and
sporadically after, the Apollo Theatre
on West 125th Street in Harlem was the
most important black theater. Offering
live talent, its presentations reflected
all the changes that took place in show
business.

Ted Fox's well-written book, Show-
time at the Apollo, i1s the first serious
effort to go backstage and get the en-
tire story of this unique American insti-
tution, whose premises have been
granted landmark status. Related by
marriage to the Schiffman family, who
owned and operated the theater from
1935 until it closed, author Fox had the
complete cooperation of Bobby Schif-
man, the Apollo’s last manager, whose
shrewd methods produced the biggest
grosses in the theater's history. Bobby
is the youngest son of Frank Schiffman,
who'd taken over the Apollo in 1935.

From the '30s to the later '40s, the
Apollo presented a genuine mix, un-
derscored by the best big bands and
featuring top vocalists, vocal groups
dancers, a chorus line, comedians and
acrobatic acts. This blend carried on a
carefully nurtured tradition that dated
back almost to the beginning of black
show business

In the late '40s, smaller combos of
lesser musicality offered up a highly
rhythmic mixture of blues and often-
maudlin ballads, which became known
as rhythm and blues. This led, as Fox
points out, to groups like The Orioles
(one of the first of many hit combos
with bird names), which performed
only the most elemental kind ot music,
without a band, making their effects
with vocal gymnastics. These in turn
led to the slick, professionally choreo-
graphed acts of the '50s, '60s and
70s, which eventually became tied
down to a formula as one vocal group
after another performed their current

| recorded hits, often mimed to a taped

soundtrack.

By tying.itself to the hit-record formu-
la, the Apollo sounded its own death
knell, because the popular groups of
the '60s and '70s were crossing over to
sell to white audiences; they were play-
ing Las Vegas, getting occasional ex-
posure on television, and making films,
and many became millionaires. Their
agents could demand—and get
large sums, sums too large for a the-
ater like the 1,700-seat Apollo to come

-away with any real money after paying

the guarantees.

The book telis the colorful story of
how, in the 1920s, Frank Schiffman,
manager of the Lafayette Theatre on
“Black Broadway,” on 132nd Street,
undercut and squashed his competi-
tors like the Alhambra Theatre (the first
to offer live shows in the 125th Street
area), which went under in 1931
Schiffman had his own problems
when, in 1932, another operator began
running shows with the best big bands
at the 900-seat Harlem Opera House
on West 125th Street. Schiffman, in
desperation, dropped his morning
prices at the Lafayette down to 10¢. In
1933, Connie’s Inn, a famous nightclub
next to the Lafayette, closed its doors,
and “Black Broadway' no longer
seemed as viable a thoroughfare as it
had been

Schiffman and his boss Leo Brecher
owner of several other theaters in Man-
hattan, decided to come down to 125th
Street after the operators at the Harlem
Opera House moved to the Apollo, a
former burlesque house which had
been dark for several years. They took
over the Harlem Opera House and, for
a year, ran superb shows in direct

competition with the Apollo. In mid-
1935, after the death of one of the
Apolio's owners, Schiffman and
Brecher bought out the Apollo, and
decided to only show movies at the
Harlem Opera House. They were now
home free, with Harlem's only black
theater using live talent

Dozens of people—including band-
leader Andy Kirk; singers Ruth Brown,
Gladys Knight, Anthony Gourdine (of
Lityle Anthony and The Imperials), Nan-
cy Wilson, Dionne Warwick, Leslie Ug-
gams, and Johnny Otis; behind-the-
scenes producers like Leonard Reed
and Honi Coles, and dancer Sandman
Sims-—were interviewed for this book.
They detail how the theater was run,
how artists gradually became stars,
and how the Schiffmans held due bills
on many stars who no longer needed
to play the Apollo, but would do so
when the theater needed a strong act
to make a given week pay off

The tragic ends to the careers of
Frankie Lymon, Sam Cooke, and Jack-
ie Wilson are all detailed in Showtime
at the Apollo. The account of James
Brown's arrival in New York in the
mid-'50s as a penniless down-and-out-
er who rose to become the Apollo's
biggest earner throughout the '60s, un-
til his bewildering endorsement of
Richard M. Nixon nearly destroyed his
career, makes fascinating reading.

Bobby Schiffman is quoted early in
the book as saying, “Black people
don't care what happened yesterday,
they want to know what's going to hap-
pen tomorrow." That statement goes a
long way in explaining how ready
black audiences were to accept the
formula-ridden shows heard at the
Apolio from the '60s until its closing. |
went to the Apollo quite often, begin-
ning in 1955, but in the mid-'60s |
stopped going, save for an occasional
blues show offering T-Bone Walker,
Bobby “Blue" Bland and others, or one
of those which had Ellington or Basie.
[t is a long, long way from Bessie
Smith, who was one of the Apollo’s
opening acts in 1934, to Donna Sum-
mer, the disco queen whose $5,000-
per-night fees amazed Bobby Schiff-
man in 1975. It's a path I'm afraid too
many of us who've had a chance to
hear the best are no longer willing to
travel.

Showtime at the Apollo gives a vivid
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Polk Speakers Sound Better.
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Mogite- 4-A
$50.90 pair

Monitor 108
$324.95 ea. J

MMV MMl
$220.00pain:

$159.90 pair

$DA-1A
$849.95 =2a.

SDA-CRS
$395.00 ea.

VS-25
$199.95 ea,

Polk’s total dedication ts aphilosply of quality results in dramatically bener somndirg speakers for yaur home and zar ($39.95-$850.)

BT T

“Vastly superior tc the competition.”

Mus'cian Magazine
The experts agree: “olk speak2"s are designed
better, buil- cetter. nd sound 33ter! That's
why Polk was votec #1 for the &ast -wo years
in the Audio video K Fi Grand Prix. This
should come as no<urprise because speakers
are our business, our only business. Everyone
knows that in order 1o be the kest, vou have
to specialize. 2olk twilds the warkl’s best
sounding loucspeakers. We tru'y are THE
SPEAKER SPECIALISTS®

“Our advice is not to buy speakers until
you've heard the Polks.” Musician Magasine
Hear Polk’s revolutionary TRUE STEREQ
SCAs, anc all the other critically acclaimed

Po k speakers for home and car today (from
$33.95 — §850 ea.) High Fidelity said, “You
owe it to yourself”.

Caracian Distributor: Evolution Audio
in Allats anoNew Orleans at Stereo Village.

Po k Audic
1975 Annadolis Rd., Baltimore, Md. 21230
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satisfacson.
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By tying itself into the
hit-record formula, the
Apollo sounded its own
death knell, as the most
popular acts crossed over
into TV and films.

impression of the famed theater in all
its four exciting decades. The theater
is currently owned by Percy Sutton's
Inner City Broadcasting Corporation
and is undergoing extensive renova-
tion with an eye to a future reopening.
|, for one, hope Mr. Sutton can bring off
a revitalized Apollo once more; in the
meantime, Ted Fox’s book will serve
very well indeed. Frank Driggs
(Editor's Note: Good news—Ted in-
forms us that the Apollo is due to be
reopened about the time we go to
print.)

New Rock Record by Terry Hounsome.
Facts on File, hardback, 720 pp.
$17.95; paperback, $9.95.

New Rock Record is a guide to
40,000 rock LPs, telling who the play-
ers are, what instruments they play,
date of issue; most important, the play-
ers are cross-referenced as well. To
say that it is incomplete would be un-
fair, since a book like this should, by

rights, be updated at least on a yearly
basis, and it hasn't been reissued
since 1983. But despite some gaps, it
is a staggering collection of tacts that
serious rock musicologists (rockolo-
gists?) should have by their bedside.
There are some misspellings, but
Hounsome obviously has an extensive
record collection and has done most of
his homework Jon & Sally Tiven

Slowhand, The Story of Eric Clapton by
Harry Shapiro. Proteus Books, $5.95.

This book fails to deliver a personal-
ity portrait of Eric Clapton or tell us
much about the Guitar God's extramu-
sical life. What Slowhand is, basically
is a Clapton discography. Historical
information puts each recording in
context, detailing who Clapton was lis-
tening to, playing with, and in awe of.
But within this little scenario, Clapton
himself seems almost a minor player,
with Jack Bruce, Ginger Baker, and
Robert Stigwood emerging as far more

dominant. The only time we get a good
look at his personal lite (aside from his
period of heroin addiction) is the soap
opera of how the guy fell in love with
his best friend's wife (Patti Boyd Harri-
son, wife of George), was rebuked by
her, and finally married her years |ater
Perhaps there's not much of a person-
ality there, but Shapiro failed even to
get an interview with Clapton, some-
thing which might have put some life
into this pamphlet.

This is the first bock to be written
about Clapton since 1976. Harry Sha-
piro has done some of his homework,
and new information does emerge—
Clapton had a short-lived band in
Greece called The Glands after he left
John Mayall and formed Cream—but
the book can only be recommended
for the most diehard Clapton freak who
already knows everything else and has
read every interview. And when it
comes to the matter of the writing style,
this book could be called Slowread.

Jon & Sally Tiven |
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THE RESULT OF FIVE YEARS
OF RESEARCH-A NEW TECHNOLOGY:

e .
S

THE 2200 POWER AMPLIFIER FROM
~ INAD|




Since 1978 NAD has led the world in the production of
affordable amplifiers that produce unexpectedly large amounts
of real speaker-driving power for the reproduction of music.
With the arrival of digital (and other) recordings that capture
the full dynamic and frequency range of live music, the advan-
tages of NAD's approach to amplifier design have been widely
applauded.

The Model 2200 PowerTracker™ amplifier is the first of a
new generation of NAD amplifiers destined to set new stan-
dards for musically useful dynamic headroom. It is the most
powerful amplifier NAD has ever built—and, in real terms, one
of the most powerful amplifiers on the market today.

Reproducing musical signals, the NAD 2200 routinely deliv-
ers over 500 watts per channel into typical loudspeaker imped-

ances. In actual measurement with speakers of complex imped-

ance and lower-than-average sensitivity, the 2200 produces
peak sound pressure levels exceeding 115 dB SPL (Sound Pres-
sure Level) in a medium to large room, with no audible or
measurable distortion.

But in size, heat dissipation, and cost, the NAD 2200 is
similar to many other amplifiers rated at only 100 watts per
channel. For audiophiles who can use and appreciate its capa-
bility, the 2200 is unquestionably the best-buy power amplifier
ever manufactured.

THE KEY:

REAL-WORLD DESIGN

Examined from one perspective, the 2200 is a very conser-
vatively rated 100 watts/channel power amplifier that has an
extraordinary + 6 dB of dynamic headroom, meaning that it
can produce more than four times its rated power during
musical transients.

Looked at another way, the 2200 is a super-amplifier that
produces between 400 and 800 watts per channel for music
(depending on speaker impedance), but contains an “intelli-
gent” power supply that gives it the modest size, heat dissipa-
tion, and cost of a conventional 100 W/ch amplifier.

The key to the design of the 2200, as with all NAD amplifi-
ers, is that its design goes beyond conventional specifications
and laboratory tests to provide optimum performance under
the conditions of everyday use. NAD amplifiers are designed,
first and foremost, to reproduce the dynamically varying
waveforms of music—not just sine-wave test tones. They are
designed to deliver undistorted power to loudspeakers of any
impedance—not just to an 8-ohm test resistor. NAD's engi-
neers have always recognized the importance of supplying high
levels of output current to drive the low and complex imped-
ances of real loudspeakers. NAD premiered the use of Soft
Clipping™ in solid-state amplifiers to prevent harsh distortion
when the demands of the musical signal exceed the amplifier's
limit. All NAD amplifiers feature high dynamic headroom for the
transient sounds in music.

The NAD 2200 is a truly "dynamic” power amplifier. its
heart is the unique PowerTracker™ control circuit (patent pend-
ing), which automatically adjusts the amplifier’'s maximum
power output according to the dynamic character of the signal
that is being amplified. As befits a product designed for the
reproduction of music, the NAD 2200 achieves its maximum
power output of 400 to 800 watts per channel when amplifying
wide-range musical signals that contain peaks 10 to 20 dB
above the average level. But when the amplifier is fed a high
and constant signal (i.e. a sine-wave test tone instead of a
musical waveform), its maximum output automatically declines
to avoid overheating, and eventually levels out between 100 and
200 wvatts per channel.

The 2200 virtually re-defines the concept of dynamic head-
room. Its high power reserves are available, not only for the
short 20-millisecond bursts used in the standard IHF dynamic
headroom test, but also for musical surges and climaxes last-
ing ten times longer. Even with compressed recordings of rock
music in which the peaks may be only 8 dB higher than the
average power, that may be enough variation to allow the 2200
to operate at high efficiency and maintain a clipping level above
500 watts per channel into the 4-ohm impedance that is typical
of real speakers.

SPECIAL

FEATURES:

The appeal of the NAD 2200 may be based mainly on its
combination of high dynamic power and low cost, but there
are other noteworthy aspects of its design, too.

Transparent sound. The audio circuitry of the 2200 is
based on the same principles that gained worldwide praise
for other NAD amplifiers. In the 2200 the circuitry is scaled
up substantially in speed and power, using the finest selected
parts available today—individually tested filter capacitors and
ultra high-speed transistors for wide bandwidth and extremely
low distortion. The output stage is a fully complementary paral-
lel circuit using high-gain 26MHz transistors with over 10 times
the “safe operating area” of transistors used in typical 100
watts/channel designs.

High-voltage, high-current design. Current flowing through
the voice-coil is what causes a speaker to produce sound, and
NAD was the first manufacturer to emphasize the importance
of high output current capacity—unrestricted by so-called pro-
tection circuits—to cope with the complex, reactive impedance
that many speakers present. The NAD 2200 can produce peak
output currents exceeding +50 Amperes on demand, together
with peak output voltages of =95 volits to handle the most dy-
namic signals.



O Continuous sine-wave output conservatively rated
at 100 watts per channél.

O Produces 400 to 800 watts per channel of dynamic
power for music (depending on impedance).

O Generates peak sound pressure levels above 115 dB
with most speakers.

O Bridging circuit yields 400 watts continuous sine-wave
output, over 1200 watts dynamic power for music.

U High-current output stage delivers peak currents up to
50 Amperes for precise control of voice-coil motion.

O Similar in size, weight, and cost to conventional
100-watt amplifiers.
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The dashed line in this simplified PowerTracker™ diagram shows the flow
of current from the power supplies to the loudspeaker. At normal signal
levels the 125-volt supply provides all current. When the audio signal rises
above the 140-watt level a controller turns the “gate"” transistor on, low-
ering its resistance nearly to zero so that maximum current can flow from
the 190V supply. If the demand for current remains high, a second con-
troller gradually shuts off the flow from the 190V supply to prevent
overheating.

Inverted channels for powerful bass. The greatest power
demands commonly occur at low frequencies. Bass signals
are inphase (and virtually monophonic) in most recordings;
thus when the bass waveform is strongly positive in the left
channel, it usually is strongly positive in the right channel at
the same time. As a result both channels draw current simul-
taneously from the positive half of the power supply, while the
negative half sits idle. During the negative half of the waveform,
both channels draw from the negative supply while the positive
supply sits idle.

In the NAD 2200 the right channel is internally inverted in
polarity. When a bass waveform causes the left channel to draw
current from the positive supply, the right channel draws its
bass power from the negative supply, and vice-versa. This effi-
cient usage halves the instantaneous drain on either supply,
allowing much stronger bass to be reproduced without draining
the supply.

Bridging. The NAD 2200 is so powerfu! in the normal
stereo mode that few listeners will ever need more. For special
situations the two channels of the 2200 can be bridged to form
a mono amp of truly immense power. Its rated continuous
sine-wave output is 400 watts, while its dynamic power output
exceeds 1200 watts into 8 ohms and 1600 watts into 4 ohms.
Two 2200s in bridged mode (delivering over 3 kilowatts into
a pair of 4-ohm speakers) would cost about the same as an
ordinary 400-watt amplifier.

Quiet circuitry. The delicacy and purity of low-level musical
information is as important for realism as the power to handle
climaxes. The signal-to-noise ratio of the 2200 (relative to its
rated 100 W/ch output level) is greater than 111 dB.

No fan noise. In most power amps that are capable of the
same 500 W/ch output on musical signals as the 2200, a noisy
fan must be used to dissipate excess heat from the circuitry.
The efficient 2200 is totally, blissfully silent in operation.

Close-tracking Soft Clipping.* The newly improved Soft
Clipping™ circuit in the 2200 accurately tracks the available peak
power, regardless of speaker impedance. Older Soft Clipping™
circuits tended to reduce the available dynamic power by 1.5 to
2 dB in order to ensure that continuous output would always be
free from harsh distortion (even when the amplifier was over-
driven). With the new PowerTracker™ circuit, this limitation no
longer applies. Now the amplifier’s sound remains subjectively
clean and transparent right up to the maximum output level. it
continues to sound good even at levels 2 to 3 dB above the
amplifier’s rated maximum output, since the Soft Clipping cir-
cuit gently rounds off the waveform corners and prevents any
distortion due to power-supply modulation as well as reducing
high order harmonics which may damage tweeters.

“Audible Clipping” Indicator. To enable the user to make
the fullest use of the dynamic power of the 2200, a front-panel
“Overload” LED indicator illuminates whenever the amplifier is
driven into clipping (or exhibits any other distortion) for a long
enough time to be audible. Its calibration is based on psycho-
acoustic studies showing that the audibility of clipping depends
not only on the severity of the resuiting distortion but also on its
duration. (If an intense but brief transient overloads the ampli-
fier for less than a thousandth of a second, you can’t hear it.)

The indicator works by comparing the output signal with

the input, instant by instant. Ideally the am-

plifier's output signal should be an exact
replica of its input, scaled up by a-factor of
40 in voltage. The comparator circuit di-
vides the output signal by 40, subtracts it
from the input signal, and flashes the LED
if there is any potentially audible deviation
from perfect linearity.




- HOW THE
POWERTRACKER™ WORKS:

MAXIMUM POWER OUTPUT OF
THE 2200 INTO A 4-OHM LOAD
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Dynarnic power is available tor musical trarisients lasting much
longer than the 0.02 second IHF dynamic headroorn test.

SPEAKERS

SPEAKERS

Bass signals are inverted within the right channel, for more efficient
use of power-supply capacity, but are in-phase at the speakers.

Bjorn-Erik Edvardsen, Director of Research, and principal designer of the
Model 2200. Mr. Edvardsen holds 3 patents in the field of amplifier design
and has worked for several years on perfecting the concept behind the
2200's unique circuitry.

The NAD 2200 is a “commutating” power amplifier. i.e., it
has two power supplies, switching to the high-voltage
supply when maximum power is needed, and switching to
the lower-voltage supply for cooler operation at average
power levels. (The switch is called a commutator; hence
the name for this type of amplifier.) By itself, the basic
idea is not new. What makes the NAD 2200 unique is how
dramatically it overcomes the two problems that other
commutating amplifiers suffer from: (1) poor efficiency,
resulting in high heat dissipation in the power supply and
consequently high cost; and (2) switching transients,
which can become a form of audible distortion.

Basically, any power amplifier consists of two parts:
a power supply and an audio circuit. The audio circuit
functions as a valve, opening and closing to feed current
from the power supply to the loudspeaker in accordance
with the demands of the audio signal.

In the case of the 2200, the audio circuit is a fully
complementary DC-coupled class A/B circuit designed
for 500-watt output, operating in class A for distortion-
less sound at low levels and moving into class B for
clean, efficient operation at higher levels. it has a fast,
high-capacity output stage equipped for the high peak
currents (> + 50 Amperes) and the large peak-to-peak
voltage swing (190 volts) that are appropriate to a well
designed 500-watt amplifier.

The high-voltage power supply in the 2200 pro-
vides the 190-volt swing needed for full-power operation,
but it is deliberately designed to be self-limiting, able to
supply high current for only a brief period. The lower-
voltage supply provides a 125-volt swing and has
ample capacity to run the amplifier comfortably at
150-watt levels all day long.

If the amplifier were built for a continuous 500-
watt output, it would require an enormous power trans-
former, special-order high-current filter capacitors, plus
an elaborate system of heat sink fins and ventilating fan
to dissipate the resulting waste heat. The manufacturing
cost of the amplifier would be doubled or tripled, for
no purpose. Music rarely requires an average power
much greater than about 50 watts (even for very high
volume levels), and very few loudspeakers can absorb
a continuous output of 500 watts for more than a few
seconds. Music is dynamic, requiring high power only
in bursts.

The NAD 2200 PowerTracker™ circuit is designed to
reproduce music. Its high-voltage power supply contains
a solid-state memory device that stores information on the
recent history of the amplifier's output current and conse-
quent heat dissipation. If the output has been fluctuating up
and down (i.e. playing music), then the average current is
modest, and the high-voltage supply continues to operate at
full capacity, ready to supply high power when needed. But if
the average goes up, reflecting a constant output of several
hundred watts for more than a few seconds, then the high-
voltage supply gradually shuts itself down, forcing the ampli-
fier to derive its power mainly from the lower-voitage supply.

Thus while the NAD 2200 functions as a 500-watt ampli-
fier with musical signals, it cannot be made to overheat. And
when fed continuous sine-wave test tones it becomes, in
effect, a 150-watt amp. Its operation is so efficient that the
size, heat dissipation, and manufacturing cost of the 2200
are nearly the same as an ordinary 100 to 150-watt amplifier.

If commutator switching occurs at low power levels, the
switching transients can become a form of audible distor-
tion. This doesn’t happen in the NAD 2200, for two reasons.

(1) The changeover to the high-voltage supply occurs
only at rather high power levels (around 140 watts). Relative
to this level, even an ordinary switching transient would
represent ar inaudibly small percentage of distortion. In



most music there is no switching at all; the high-voltage
supply is used only during those brief transients and
climaxes that demand the top 6 dB of the amplifier's dy-
namic range, when peak sound levels typically exceed 110
dB (6 ohm speaker, 88 dB sensitivity).

(2) The 2200 does not abruptly switch from one supply
to the other. The output stage is permanently connected to
the lower-voltage supply. The commutator is simply an elec-
tronic gate that opens when needed to allow current to flow
from the high-voltage supply—quickly enough to supply the
power needed for sudden full-power transients, but smooth-
ly enough to guarantee that no switching transients are ever
detectable in the output signal.

Chief Engineer Peter Bath analyzing signal path at NAD Electronics’
research lab in London.

NAD is the world’s leading manufacturer of affordable
high-quality stereo equipment. Since 1978, NAD stereo
components have won universal praise for their sophisti-
cated engineering, excellent sound, ease of use and supe-
rior price performance value. NAD products are sold by a
carefully selected network of dealers in twenty-nine coun-
tries around the world. If you haven't seen the name be-
fore, it is because NAD invests most of its money in engi-
neering rather than advertising—relying on enthusiastic
word-of-mouth publicity and an unbroken string of rave
reviews in magazines to spread the news of the superiority
of NAD's designs. In keeping with its dedication to high
value engineering and innovative product design, NAD is
proud to introduce the Model 2200 Power Amplifier.

NAD manufactures an entire line of home electronics, including stereo
and video components, loudspeakers and accessories. Above, the 2200
is featured with the 1155 Preamplifier and 4155 Tuner.

Specifications
NAD 2200 Power Amplifier

Measured in accordance with EIA Standard RS-490 (IHF A-202).

Stereo Mode

CONTINUOUS AVERAGE POWER
OUTPUT INTO 8 OHMS (Min. RMS
power per channel, 20Hz—20kHz,
both channels driven, with no more
than the rated distortion)

Rated distortion
(THD, 20Hz—20kHz)

Clipping power (maximum
continuous power per
channel)

IHF dynamic headroom at 8 ohms

8 ohms
4 ohms

IHF dynamic power (maxi- 8 ohms
mum s1ort-term power 4 ohms
per channel) 2 ohms

Slew factor

Slew rate

Damping factor (ref. 8 oFms, 50 Hz)
Input impedance

Input sensitivity for 1W/1J0W out
\bltage gain
Frequency response, LAB input

Infrasonic filter, NORMAL input
Ultrasonic filter, NORMAL input
Signal/Noise ratio, A-weighted

THD (Total Harmonic Distortion,
20Hz—20kHz, from 250mW to

rated output)

SMPTE LM. (Intermodulztion
Distortion, 60Hz + 7kHz, 4:1,
from 2560mW to rated output)

IHF I.M. (CCIF IM Distortion,

19 + 20 kHz at rated output)

Bridged (Monophonic) Mode

CONTINUOUS AVERAGE POWER
OUTPUT INTO 8 OHMS (Min. RMS
power per channel, 20Hz—20kHz,
both channels driven, with no more
than the rated distortion)

IHF dynamic headroom at 8 ohms

IHF dynamic power
(maximim short-term
power per channel)

8 ohms
4 ohms
Physical Specifications
Dimensions (width X height x depth)

Net weight
Shipping weight
Power ccnsumption

100 W (20 dBW)

0.03%
140 W
200 W

+6dB

400 W (26 dBW)
600 W (28 dBW)
800 W (29 dBW)
>50

>35 V/usec

100

R=25K ohms
C=10nF

70 mV/700 mV
40x (32 dB)

3 Hz to 80 kHZ
+0, —3dB
—3dB at 15 Hz,
12 dB/octave
—3dB at 40 kHz
12 dB/octave
>91dBre1W
>111 dBre 100 W

<0.03%

<0.03%

<0.03%

400 W (26 dBW)
+5dB

1200 W (31 dBW)
1600 W (32 dBW)

42x12.3%x37 cm.
16.56X4.8xX14.5in.
12.5kg./276 Ib.

14 kg./30.8 |b.
50/60 Hz at 110, 120,

220, or 240 VAC
770 watts

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

NAD ELECTRONICS

BOSTON/LONDON/TOKYC




WHAT'S NEW

Bang & Olufsen Speaker
The front of B & O's new
Red Line RL 60 speakers
looks fairly conventional: A
grille cloth covering twin,
5-inch woofers and a 1-inch
dome tweeter. The back is
a molded, complex-curved
surface of ABS plastic with
reinforcing ridges,
designed to eliminate
parallel interior surfaces.
According to B & O, the
7-inch-deep cabinet has
10 dB less cabinet sound
radiation than traditional
wood designs. The RL 60's
sensitivity is 93 dB for
1-watt input, yielding
102 dB of sound pressure
from only 8 watts, and up
to 115 dB with higher
power. The speaker is
designed to handle
60 watts continuous power
and 90 watts peak.
Frequency response is
45 Hz to 20 kHz (+ 4,
—8 dB). The Red Line
speaker has a charcoal-
gray cabinet with a thin,
red outline; a matching,
red-and-black coiled cable
is also available, as are
floor stands and both fixed
and swivelling wall
brackets. Price: $500 per
pair
For literature, circle No. 100

Dual Turntable

The 505-2 is a single-
play, semi-automatic, belt-
drive turntable. Its chassis
suspension, four foam-
damped springs in a sold
wood base, was developed
from the one used on
earlier 505-series
turntables. The straight,
ULM (ultra-low mass) arm
is made of an alloy said to
be rigid and resonance-

Koss Headphones

The KSP Il headphones
rest on the user's temples
as well as ears, for firm fit

without undue ear pressure.

The ear cushions are of
acoustically transparent
foam, and the headset
collapses for easy storage
in a tote bag. The cord has
a 3.5-mm plug for portable
players, with a Ya-inch plug
adaptor for home use.
Frequency response is
rated at 20 Hz to 20 kHz.
Price: $34.95.

For literature, circle No. 101

F oo

free. It is dynamically
balanced in all planes
within a four-point
gyroscopic gimbal.
Features include a 16-pole

Magnum FM Tuner

Best known for its Power
Sleuth FM antenna booster
amp, Magnum Electronics
has just produced its first
home component, the
Dynalab FT-101 tuner. Built
around a 4-stage, MOS-FET
front-end, the FT-101
features three meters

motor, calibrated anti-
skating, 6% pitch control,
and damped cueing. Price:
$199.95.

For literature, circle No. 102

CWD Cabinet Accessories
Wooden roll-up doors are
now available for Custom
Woodwork & Design's
21- and 30-inch-wide
Woodmore cabinets. The
razor-sliced doors roll into a
3Ys-inch pocket in the
upper section of the
cabinet. Also available is a
drop-leaf door for 24-inch-
wide Woodmore cabinets.
Prices for oak: 21- and
30-inch roll doors, $155;
24-inch drop-leaf, $52.
For literature, circle No. 103

(signal, multipath, and
center tuning), switchable
bandwidth, and defeatable
AFC. Specifications include
34.0 dBf sensitivity for
50-dB quieting in stereo, and
30-dB adjacent-channel
rejection. Price: $495.

For literature, circle No. 104
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Recoton Record Brush
The bristles of the
RBM-64 brush are actually
carbon-fiber filaments
which drain away static
charges as they reach into
the record grooves for dust.
When the brush is not in
use, its handle flips down

Ariston Turntable

The semi-automatic RD20
turntable features an
integral record-clamping
system, decoupled
suspension, and a
2.2-pound platter machined

Niles Speaker Switch

Up to 10 pairs of
speakers with nominal
impedances of 2 to 16
ohms can be hooked up to
any amplifier with the Niles

to act as a storage base.
Price: $7.95
For literature, circle No. 105

to 0.0004-inch accuracy
Rumble is rated at less
than —74 dB, and wow
and flutter less than 0.07%.
Price: $250.

For literature, circle No. 106

Audio MSA-10 switch, and
that amplifier will still see a
nominal 8-ohm load. The
matching transformers, less
wasteful of amplifier power
than resistive matching

Azden MC Cartridge

The GM-P5L moving-coil
cartridge can be used in
both P-mount and standard
arms. Its stylus is a nude,
line-contact diamond on a
boron cantilever with a
one-point suspension
system. A high-energy,
samarium-cobalt magnet
keeps the cartridge's mass
low (5.9 grams; 8.8 grams
with standard-arm adaptor)
while maintaining normal
MC-cartridge output level
(0.2 mV). Frequency
response is rated at 10 Hz
to 60 kHz. Price: $250.
For literature circle No. 107

networks, can be set for
proper adjustment with the
buiit-in meter. Power-
handling capacity is

250 watts per channel, and
the rear-panel screw

Ohm Loudspeaker

The Walsh 3 is a two-way
system combining Ohm's
exclusive Walsh inverted
woofer/midrange unit with a
conventional, ferrofluid-
cooled tweeter. The Walsh
3 features low, high, and
perspective controls, each
with three positions, and a
floor-standing cabinet on
casters. Specifications
include rated frequency
response of 39 Hz to
16 kHz, +4 dB, and
sensitivity of 87 dB at
1 meter. for 2.83 V input.
The cabinet comes in
walnut or oak veneer, with
rosewood and lacguer
available on special order.
Price: $1,395 per pair.
For literature, circie No. 109

terminals are able to
accommodate up to
14-gauge wire. The MSA-10
1S a.c.-powered and draws
5 watts. Price: $550.

For literature, circle No. 108
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“Give Your Receiver A Shot in the Amp”

or “How our new MOSFET amplifier and your old receiver can make beautiful music together’

Okay, you want to add a CD player to your system. But you know that your receiver doesn’t
have the power reserves for the increased dynamics. Yet a complete new system of separate
components isn't quite what you had in mind at this paint...Well, we have the answer!

Give it a booster shot—with a Soundcraftsmen MOSFET amplifier and PC-1 Power Coupler! For
instance, our PCR800 offers 205 watts per channel at 8 ohms *(300 watts at 4 ohms), enough
for even digital cannon, and it's less than $450, or choose our deluxe calibrated-meter model
A2502 shown above at $649. Add our Power Coupler, and you can connect either amplifier to

any receiver. You'll get the full power of the amp while retaining all the control and tuner func-
tions of your receiver.

Nothing could be easier. The PC-1 connects to the speaker terminals of your receiver and the
inputs of our amplifier. Then simply connect your speakers to the new amplifier and you're ready
for any musical challenge.

FREE OFFER. We hoped that would get your attention. For a fimited time, we're offering the PC-1
Power Coupler (a $39 value) FREE when you purchase a PCR800 or any other Soundcraftsmen
amplifier. There’s only one catch—you need a coupon to take advantage of this offer. And to get
your coupon, just circle Reader Card # 30, write or call us at the address below. We'll send
you your coupon, the names of our dealers nearest you, and our full-color 16-page brochure
describing all of Soundcraftsmen’s Amplifiers, Preamps, EQ’s, Analyzers and Tuner.

Write to: Soundcraftsmen, Dept. SR, 2200 South Ritchey,

Santa Ana, CA 92705. Or call (714) 556-6191 and ask '
for Mr. Adams. Or circle the number below on this FREE
magazine’s Reader Service card, and we'll also send you u

details on our FREE $19.95 12" LP TEST RECORD offer.

*PCR800 Power Qutput: 205 watts per channel at 8 ohms, 20Hz-20kHz, < .05% THD.

AMERICA’S PERFORMANCE-VALUE LEADER

IN STEREO COMPONENT SEPARATES...

Enter No. 30 on Reader Service Card



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

WORLD’S MOST VERSATILE PREAMPLIFIERS...

Featuring —97dB Phone S/N, Adjustable Phono Capacitance and Impedance, Mov-
ing Coil Inputs, Phono Input Level Controls, Exclusive AutoBridge® circuit for
Mono Operation of Stereo Amplifiers @ TRIPLE POWER OUTPUT, Push-Button
Patch Bay with Two External Processor Loops, Digital and Video/Audio Inputs,
10-octave EQ, Precision Passive Coil EQ Circuitry and Differential/Comparator®
for Highest Gain, Lowest Distortion and No “Clipping” of Wide Dynamic-Range
Material. 12” LP Analyzer Test Record and Charts with EQ’s...from $399.

REAL-TIME SCAN-ALYZER/EQUALIZERS AND
EQUALIZERS, ACCURACY TO 0.1dB...

REVOLUTIONARY Ditferential/Comparator® circuitry makes possible Accuracy to
0.1dB! Automatic or Manual Octave Scanning for Fast, Accurate Analyzing and
Equalizing. Precision Passive Coil Filters for Highest Gain, Lowest Distortion, Scan-
Alyzer Models. With and Without Built-in Equalizers. No Calibrated Microphone
necessary. 12" LP Analyzer Test Record and Charts with EQ’s...from $189.

REVOLUTIONARY CLASS “H” AND
MOSFET AMPLIFIERS, 125 TO 555 WATTS P/C...

The most advanced Stereo and Professional Amplifier Models, featuring Class H
Dual Signal-Tracking Power Supply, Auto-Buffer® for Continuous 2-Ohm Operation,
No Current-Limiting, Power MOSFET circuitry for Highest Reliability, Calibrated
LED meters, A, B, and AB Speaker Switching...from $449.

FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW

However, many additional Dealers—too numerous to list here—are located throughout the U.S. with many models on display. If no
dealer is shown near you, or you encounter any difficulty, please phone us at 714-556-6191, ask for our “Dealer Locator Operator”’
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The competition is hot. So we turned
on the heat and

made Laser hotter.

We gave it a sleek

skin and new low '
ground effects. So i
air will get out of
its way. We made
it signal red. So
traffic will stop.
We gave it a tur-
bocharged heart,

front-wheel drive, Euro handling
suspension, 5-speed, 15" alloy wheels
and big footprint Eagle GT radials—
all standard. In 1,800 runs during U.S.
Auto Club tests Laser XT dominates
the competition.

Laser is first on the slalom course. Has
the shortest distance in braking. And
with a surge of turbopower, Laser
leaps from O to 50 in 5.5 seconds.
Faster than Camaro Z28, Trans Am,
Toyota Supra, Nissan 300 ZX.

Inside Laser’s fitted cockpit, the

Resuits of USAC tests for cars with standard engine: transmission ' * Whichever comes first Limited warranties




performance continues. Your
driver’s seat responds with
pneumat.c thigh and
lumbar supports. And

you control 6-speaker
AM/FM stereo, tilt steer-
ing wheel, power mirrors
and over 40 other stand-
ard features.

Want even more? EQuip
your Laser XT with T-Tcp,
rear lift-gate louvers ard
premium leathers.

C H R Y S L E R

\S=/~

’
Chrysler believes: to be first, a

, sports car must last. So

Laser’s engine, its 5-speed

and even its turbo are
\ backed by a 5-year

or 50,000-mile
] Pro}pction %
Plan. Not -

- even Porsche \
gives you that. [Chryster
Diwvision of

Chrysler Corporation

o

on engine, powertrain and against outer body rust-through. Dedcctible applies. Excludes leases. Cealer has detals




DIGITAL DOMAIN

KEN POHLMANN

FISHING THE DOWNSTREAM BIT

Compact Disc is a thing of
Abeauty, especially if you angle it

just right so you can see your
own reflection. When you see that mug
smiling back at you, it's hard to believe
that you're looking at 10 billion pits
spiralling around that mirrored surface.
Actually, they're pretty hard to see—
don't even bother trying with a conven-
tional microscope. Just to make sure
there is really something there, | re-
cently put a disc under a scanning
electron microscope and even it had a
hard time seeing the pits.

The pits, as we saw last month, are
only a physical manifestation of some
complicated data coding, including
multiplexing, interleaving, parity, error
protection, and EFM (eight-to-fourteen
modulation). That coding takes place
when the CD master tape is made, and
the pits are derived from it at the lathe
when the master disc is cut. But the
task of deciphering everything falls to
your CD player every time you listen to
a tune. Let's jump back into the bit
stream and examine decoding.

The CD player must read the chan-
nel bits from the disc, process them,
and deliver an analog audio signal to
its output jacks. This requires a hefty
amount of signal processing, and the
complexity of the task accounts for the
design differences among players, but
the overall scheme is always about the
same. The story begins at the player's
optical pickup . . ..

When the laser beam is reflected or
dispersed at the disc surface, the vary-
ing intensity of the returned beam is
detected by a four-quadrant photodi-
ode sensor. [t is the voltage from the
sensor which is ultimately transformed
into the analog audio-signal output.
However, important signal processing
must first occur to properly convert the
encoded data to an analog signal, as
illustrated in Fig. 1. The signal en-
coded on the disc utilizes EFM, which
specifies that the signal be comprised
of not less than two or more than 10
binary zeros between 0-to-1 transitions
(pit edges). This results in pit lengths
expressed in a variety of combinational
patterns from three to 11 units long,
which, in turn, sets the frequency limits
of the EFM signal read from the disc.
Sometimes, this range is referred to as
a 3T-11T signal, with T representing
the period of one bit.
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lllustration: George Blume

The photodiode and its processing
circuits produce a signal resembling a
series of high-frequency sine waves,
called the EFM signal, in which the
minimum time for 3T is approximately
700 nS; it is sometimes referred to as
the r.f. signal or the eye pattern. The
information contained in the eye pat-
tern is shown in Fig. 2. Whenever a
player is tracking data, the eye pattern
is present, and the quality of the signal
may be observed from the pattern. For
example, a skewed disc would result in
a distorted eye pattern. Although this
signal is comprised of sine waves, it is
truly digital; in fact, it undergoes pro-
cessing to convert it into a series of
square waves more easily accepted
by the digital circuits which follow. This
does not affect the encoded data,
since it is the width of the EFM periods
which hold the information of interest.
Following conversion of the eye pattern
to square waves, the signal is in NRZ
(nonreturn to zero) form, the classic
representation in which a high level is
a one and a low level is a zero.

The first data to be extracted from
the NRZ signal are synchronization
words—frame-synchronization bits
which were added to each frame dur-
ing encoding. This information is used
to synchronize the 33 symbols of chan-

nel information in each frame, and a
synchronization pulse is generated to
determine whether the digital informa-
tion in each bit is a one or a zero.

The EFM signal is now demodulated
so that every 17-bit EFM word again
becomes eight bits. Depending on
player design, demodulation is accom-
plished by logic circuitry or by a look-
up table—that is, a list stored in memo-
ry which uses the recorded data to
refer back to the original patterns of
eight bits. Since interleaving was the
last signal-processing step prior to
modulation, de-interleaving is the first
processing step after demodulation. A
random-access memory is used to
properly delay and de-interleave the
data; following this operation the data
again exist in proper sequence, as au-
dio data words with error protection.
During decoding, a buffer is used; a
disc's rotational irregularities might
make data input to the buffer irregular,
but clocking ensures that the buffer
output is precise. To guarantee that the
buffer neither overflows nor under-
flows, a control signal is generated ac-
cording to the buffer's filled level at a
given moment and is used to control
the disc's rotating speed. By varying
the rate of data from the disc, the buff-
er is maintained at 50% capacity. It's
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like water behind a dam being re-
leased at a controlled rate through the
turbines, except we also have control
over how fast the snow is melting in the
mountains.

" Following demodulation, data is sent
to a Cross Interleave Reed-Solomon
Code (CIRC) decoder for error detec-
tion and correction. The CIRC is based
on the use of parity bits and an inter-
leaving of digital audio samples. Be-
cause of interleaving, data lost from
one frame can be reconstructed from
information contained in another
frame. The correction circuitry thus
contains an internal memory able to
work with many frames at once. The
CIRC permits complete correction of
burst (continuous) errors up to about
4,000 bits, and recovery through inter-
polation (approximate correction) of up
to about 12,000 bits. If the error count
exceeds the correctable limit, a sec-
ond circuit provides for muting of the
audio signal.

We'll reserve exhaustive explana-
tions of error protection for future col-
umns; meanwhile, a quick summary
will do. The CIRC strategy uses two
decoders, C1 and C2. During ericod-
ing, two kinds of parity bits were add-
ed, P and Q (not to be confused with
the PQ subcode!). During reproduc-
tion, P parity is checked first during C1
decoding; random, short-duration er-
rors are corrected, and longer burst
errors are flagged and passed to C2.
In C2 decoding, Q patity and longer
interleaving intervals permit correction
of burst errors, and errors which might
have occurred in the encoding pro-
cess itself (rather than in the medium)
are corrected. As in C1, uncorrected
errors are flagged and passed on.

Interpolation and muting circuits fol-
low the CIRC in a Compact Disc play-
er; in this stage, uncorrected words are
detected via flags and dealt with, while
valid data passes through, unpro-
cessed. Interpolation is the technique
of using valid data surrounding an er-
ror as a basis for an approximation of
the erroneous data; errors are thus not
corrected, but concealed. However,
because of high correlation between
music samples, concealment by inter-
polation is generally quite successful.
Methods vary from player to player ac-
cording to the degree of interpolation
used. In its simplest form, zero-order

Fig. 1—
CD decoding
System.

Fig. 2—
Demodulation and
decoding, from

r.f. signal to subcode,
parity and audio data.

interpolation holds the previous value
and repeats it to cover the missing or
incorrect word. In first-order interpola-
tion, the erroneous word is replaced
with a word derived from the mean
value of the previous and subsequent
data words.

For continuous errors, muting is emi-
ployed as a last resort; bad data
passed on to the D/A converter could
result in an audible click, whereas mut-
ing is almost always inaudible. Muting
is accomplished smoothly by begin-
ning attenuation several samples be-
fore the invalid data, muting the invalid
data, and then smoothly restoring the
signal level.

It should be noted that CD players
are not created equal in terms of error
protection. Any player's error-protec-
tion ability is limited to the success of
the strategy chosen to decode the
CIRC code on the disc and to perform
interpolation. [t is hoped that manufac-
turers will begin to publish meaningful

specifications for error-protection per-
formance.

Following error correction, the bit
stream must undergo one final ma-
nipulation. Left and right audio chan-
nels must be delineated and their re-
spective samples joined together in
the same sequence and at the same
rate in which they were recorded. Fol-
lowing this process, the data has been
reconstituted to the player's best abili-
ty. After a quick trip through the D/A
converters and low-pass filters, the
signal is ready for amplification.

The Compact Disc bit stream is, ob-
viously, a little trickier than one might
assume. In the interest of density and
robustness, the data must undergo
some sophisticated processing during
both encoding and decoding. | guess
that's all the more reason to appreciate
the sound your CD player delivers. So
next time you are listening to the Trout
Quintet, remember the bit stream it
came from. A
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ROADSIGNS I

IVAN BERGER

TRENDS FOR THE TRAIL

ho designs car-stereos?
“Most of them," says Ken
Furst of Denon, ''seem to be

designed by people who come to work
by cab or subway.” As you might sus-
pect from that, Denon’'s new in-dash
cassette tuners and receivers empha-
size human engineering. For example,
the 27 controls on their top-of-the-line
DCR-7600 cassette tuner are divided
into six groups and at least seven dif-
ferent types (knobs and buttons of dif-
ferent sizes, toggles, and an outer con-
trol ring). This lets your fingers figure
out just what they're doing without as-
sistance from your eyes.

As the control count suggests, fea-
tures are not in short supply. Besides
the usual facilities, the 7600 has Dolby
C NR, loudness controls, “Tuner Call"
(it lets you listen to the tuner when fast-
winding a cassette—or not listen,
which is sometimes preferable), and a
dynamic-range expander. I'm not con-
vinced that a compressor wouldn't be
more to the point, considering how
road noise can limit the listenable dy-
namic range ... but | reserve judg-
ment 'til | get a chance to try it.

The current emphasis on ergonom-
ics—not just at Denon, by any
means—is due to several factors: In-
creased emphasis on highway safety,
the urge to offer benefits that even
those who don't understand specs or
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circuit features can appreciate, the de-
sire to develop a distinctive look, and
the advent of control circuitry that
gives the designer almost infinite lee-
way in panel layout.

Part of that leeway comes from the
fact that controls need no longer be
near the circuits they operate. A bit
more comes from the use of digital
circuitry which allows the substitution

Jensen ATZ300

MTL Tary
TUNER STAL &

of buttons or rocker switches for the
old, familiar knobs.

Eliminating knobs makes for a sleek
and sexy look, as evidenced by the
Pioneer FEX-95 reviewed last month,
their similar-looking new FEX-55, Jen-
sen's ATZ500 and ATZ300 (introduced
last year, but now also available in
black), and some of the new JVC units.
But, as I've found from a further
month's experience with the FEX-95,
eliminating knobs also makes opera-
tion a bit harder when the car is bounc-
ing over bumps. So there's more than
stodginess behind the retention of
knobs for volume and tone and/or bal-
ance control by so many other new-
style car-stereo units (such as the
Sparkomatic SR 425, Kraco KF-1186,
and Pioneer's KEH-9000). Even the
old, original, knob-at-each-end, dial-in-
the-middle design has nothing wrong
with it except for limiting the room
available for buttons and switches.

And knoblessness does not ensure
clean design, as evidenced by Kraco's
smooth-looking KF-1186, with knobs,
and their nervous-looking KF-1190,
without. The latter has nice, V-shaped
volume and tuning rockers, which are
slightly easier to use than flat buttons.

One reason for turning this month's
column into a picture gallery is to show
how many ways designers can use
their new freedom. Ancther reason is
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VALUE

Infroducing Karat — o
new generation of bookshelf
speakers from Canton.

With Karat, Canton leads
the way into the digital era
of sound reproduction. The

result is sound so natural and
free of coloration you must
hear them to appreciate the
acoustic achievement this
series represents.

Like the entire Canton product
line, from our mini-speckers to
our floor-standing speakers, the
Karat bookshelf series offers
value. Value in sound repro-
duction is first and foremost:
that's why every element in the
Karat series is designed,
engineered and manufactured
at the Canton factory in Ger-
many.

Value in terms of defailing
goes into every Canton
speaker as well. That's why
we offer our speakers in a
variety of fine finishes, like
walnut and oak veneers, rich
black, bronze and white lac-
quers and now a premium
finish, gloss mahogany. For at
Canton, we believe speakers
should look as good as

they sound.

Visit your local Canton dealer
today and leam the value of
a sound investment: Canton’s
Karat series — products of
German quality and
craftsmanship.

Canton North America, Inc. |
254 First Avenue North
Minneapolis, MN 55401

Die reine Musik

Enter No. 12 on Reader Service Card



Knobless panels are sleek
and sexy, but harder to use
when the car bounces.
Retaining knobs is not
stodgy, but practical.

)

L Al

PL SYNTHESIZIR

1

R T

bd b2
il
UL

|
!

afe

that the in-dash units | saw at CES last
January were not all that exciting in
terms of features or performance—a
lot of gradual improvement, but no
breakthroughs. Instead, the break-
through teatures of the last few years
are working their way down into the
lower price ranges—good news for the
average buyer, anyway.

It's easy to spot trends in such a time
of gradua!l change. For instance, AM
siereo is slowly but surely catching on
as witnessed by new models intro-

duced at CES by Sparkomatic, Kraco,
Sony and Corcord, and a prototype
shown by Panasonic. All but the Sony
are designed for the Motorola C-Quam
system; the Sony can decode any of
the FCC-authorized systems. In
stereo's wake we're likely to see im-
proved AM performance: Sparkoma-
tic's SR 430, for example, has switch-
able AM bandwidth (as does the Pio-
neer FEX-95 tested fast month), plus
some AM specifications said to be
identical to the unit's FM specs.
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Another trend is toward more potent
noise-reduction systems. Denon, Har-
man/Kardon and Sony, for instance,
have swelled the ranks of car-stereo
makers offering Dolby C NR, while Ya-
maha and Concord now have models
with Dolby C plus dbx.

There's also a trend toward audio-
phile circuit design, but it's just begin-
ning to crawl. For example, Class-A
circuitry is no longer just in power
amps (such as Denon's, Alphasonik’s,
and Soundstream's)—the preamp sec-
tions of Harman/Kardon's new in-dash
units boast of Class-A, fully comple-
mentary, all-discrete circuitry with low
negative feedback (22 dB) and wide
bandwidth (10 Hz to 100 kHz). Name
your circuit type——or buzzword—and
you have but to wait until it appears in
the car

Or almost so—I don't expect to see
tube amps in any hurry. On the other
hand, who knows? For its first 30 years
or so, car audio used only tubes—and
mainly in Class A, with little or no nega-
tive feedback, at that. Of course, that
was on the cheaper units, with single-
ended output stages; the better mod-
els used two output tubes, in push-pull

_and in Class AB.

What about CD players? Sony and
Pioneer have two models apiece in
their current lines: Sony's CDX-R7 and
CDX-5 are with and without tuner, re-
spectively; Pioneer's CDX-1 and CDX-
P1 are, respectively, for Centrate and
more conventionally configured sys-
tems. Though others will be joining
them, none seem in any rush. Mitsubi-
shi's CD-100 should be available
about now. Kenwood has a working
prototype which they expect to have in
their line late this year. Ditto Yamaha,
whose prototype did not accept bare
discs, but only discs in special car-
tridges. Reportedly, NEC and Matsu-
shita are showing simitar—though per-
haps not compatible—CD cartridge
systems in Japan. Clarion's player,
which takes discs in an envelope (it
wasn't on the show fioor), is planned
for introduction in Japan this spring.

Meanwhile, if you already have a
portable CD player, you can plug it into
your existing system with Parasound’s
CDS-1 input-switcher box with volume
control, input jack and 9-V a.c. power
jack for the player. All it lacks is a shelf
to rest the player on. A
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ADS Ateller:
World-class performance

ADS Loudspeakers:
Technological.precision

ADS Automotive:
Continuing innovation
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World-class performance

Both the audio press and knowledgeable
ADS consumers have been consistently
enthusiastic about each model in the ADS Atelier
component series. The consensus is clear —

the engineering and electronic design of Atelier
effortlessly deliver world-class performance. But the
praise doesn’t stop there. Over and over, reviewers
and users mention that Atelier’s design introduces a
new, welcome friendliness to living with audio. These
comments are particularly pleasing to us because we
try never to lose sight of the fact that our products are
as much about the simple enjoyment of music as the
continual refinement of technology.

The design of the Atelier module gives

ADS components a new, accessible form. ADS
technology fills that form with a new adaptability,
offering consumers high quality equipment, built to
last, that need not be replaced to be upgraded —

a genuine system, specifically designed to grow.
Atelier’s fusion of design and technology (we think
of the components as ingots of technology with the
future built in) sets these components apart.

Once again, as with our home loudspeakers
ADS and our automotive products, ADS has
defined the standard for the industry to follow.
Experience Atelier for yourself. We know you’ll

be pleased.

Atelier components can be
stacked, placed side by side, or
located on shelves. Hinged paneis
cover all system wiring.

A motor-driven drawer in the C2
places the llluminated cassette at
hand only when needed.

Digital accuracy, convenience
and control are the hallmarks

of the T2. The digital frequency
synthesizer system also provides
the convenience of 16 station
presets and 'search’ tuning.
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Technological precision

The increased fidelity of digital recordings
ADS can be realized only by loudspeakers of
impeccable accuracy and precision. Because of
their musical integrity, ADS loudspeakers are used
as monitors in the recording of many of the most
respected Compact Discs. The experience gained
from our decade of work with digital extends through
the eleven home loudspeakers we offer. The line
includes mini speakers (which we pioneered),
two-way and three-way bookshelf models and
monitor towers.

Every driver in every speaker is made by
ADS ADS. Each shares a technology unsurpassed
worldwide. We use woven soft-dome tweeters and
midrange drivers exclusively, to achieve clarity and
pinpoint stereo imagery. Our Linear Drive woofers
feature Stifflite® cones in butyl surrounds. Materials
of this quality cost us more, but with them we can
deliver bass performance unavailable any other way.
Our crossover networks use computer-grade
components and elegant circuitry designed to keep
efficiency high. We’re proud of our finishes, too. The
veneers we choose are the best available, and great
care is given to the craftsmanship.

We invite and encourage you to listen to the
ADS ADS loudspeakers. This level of precision
and performance offers exceptional value at
competitive cost.

ADS pioneered the development
of the high performance mini-
speaker. The L400 places genuine
high fidelity wherae it otherwise
wouldn’t have been possible.

The premium butyl surround
aliows long linear wooter travel for
maximum movement of air while
precisely controlling excursion for
tight definition and low distortion.
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Continuing innovation

There is an undeniable affinity between
ADS cars and music. More than transportation,

the automobile at its best offers comfort, privacy

and time alone — and no one has more experience
bringing innovation to automotive high fidelity than
ADS. Our early products were the first ever to
introduce digital technology. They, and the products
that followed, have built a loyal and enthusiastic
group of ADS owners who are happy with the thought
of driving anywhere.

We design and build every driver in our five

/A\DS automotive speakers with the same care and

attention that we bring to our home loudspeakers.
Every model features our proven performers —
woven soft-dome tweeters, Stifflite woofer cones

in butyl surrounds, and low-loss crossovers.

Our exclusive Linear Drive bass design endows

our subwoofers with sonic impact that larger,
conventional woofers cannot approach. Our digital
technology means that ADS Power Plate amplifiers
will fit in more places, work more reliably, and sound
better than any other choice you can make.

In size, shape, materials, finish and

ADS workmanship, we design ADS automotive
products to take the bumps, the heat and the
demanding use that are all part of being ‘high

performance! You owe it to yourself to hear
the best.

The unique materiais and
construction of the 320i system
make it the right speaker for
applications where flexibility,
durability, and superlor sound
are required.

ADS Power Plates can be thought
of as building blocks; they easily
accommodate more speakers,
additional amplifiers, or a
subwoofer system.



Atelier components Loudspeaker systems

e Minispeaker systems

o806 oo

o8

! L300 L400
P2 Turntable black wainut
walnut oak

C2 Cassette deck 2-way bookshelf systems

T2 FM stereo tuner @

ok

A2 Control amplifier

L470 L570
black black
walnut vinyl walnut

CD3 Compact Disc player
available in 1985

3-way bookshelf systems

PA1 Biamplifier for L1290
and L1590

For suggested retail prices and

specifications, see the directories =

in this issue of Audio. L780 L880 L980
black black black
walnut walnut walnut

Tower systems

Q¢

L1090 L1290 L1590
black black black
walnut walnut walnut

rosewood
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HERMAN BURSTEIN

Input-Output Mismatch

Q. I seem to have several problems
with my cassette deck. First of all,
when | record with equal input levels
on both channels, on playback the left
channel is 1 to 2 dB lower than the
recording level, while the right channel
is 3 to 5 dB lower than the recording
level. Also, when the tape is played in
the reverse direction, there is an addi-
tional loss of about 3 dB in both chan-
nels.—Joe Faiferlick, Fort Dodge, lowa

A. The difference between input and
output tevels tan be accounted for by 3
tape sensitivity, that is; the amount of |
tape output for a given signal input.
Various brands and types of tape differ
in sensitivity. The difference between
the left and right channels can be due
to miscalibration of the meters in re-
cording or playback, or to differences
in gain between the left and right chan-
nels in recording or playback. The dif-
ference in output between playback in
the forward direction and in the reverse
direction might be due to differences in
output between the upper and lower
gaps of the head.

it seems that the problems you de-
scribe are small'enough to live with, at
least until some other problem with
your deck requires a trip to a repair
shop.

Playback Misreading

Q. / recently had my old tape deck
repaired but still have a problem with
it. It records at one level but plays back
at significantly higher fevels, mostly in
the red zone of the meters. | record at
about the middle of the meter dials, but
playback puts the meter needles out of
sight. Also, the right channel seems
worse than the left, which produces
distortion to my ears. | have tried four
different brands of tape, but all pro-
duce the same result. The problem ex-
isted before the repairs were made,
and the service technician checked
the meter calibration and said every-
thing was okay. | have called other
service shops, but they say that be-
cause my deck is 10 years old it's
really not worth repairing. Should | give
in and buy a new deck?—Eugene M.
Forbes, Lake Ariel, Pa.

A. Most tape decks have meter-cali-
bration potentiometers, both for re-
cording and for playback, although
less expensive decks may have fixed

resistors for this purpose. | have no
way of knowing what the situation is in
your case. In any event, it appears that
your meters are calibrated to read too
low in recording, too high in playback,
or a combination of these. From your
statement that you hear distortion on
the worse-adjusted channel, | surmise
that the meters read too low in record-
ing. If so, this should not be too difficult
for a qualified technician to set to
rights. ,

On the other hand, very good cas-
sette decks, giving far better perfor-
mance than your present unit, can be
obtained today for less than $300.
Considering that and your deck's age,
it may well be unwise to put any more
money into repairs. Even if your pres-
ent problem is solved, there is a good
chance of other problems soon devel-
oping in a deck so old.

Meter Calibrations

Q. I've purchased a cassette cali-
bration tape which contains a 315-Hz
test tone at 0 dB DIN. This tape reads
+2 dB on my new cassette deck and
+4 on my old one, whose 0 VU mark
was calibrated at 160 nWb/im. When
tapes recorded on the new deck are
played on the old deck, the meters of
the latter read 2 to 4 dB lower than
when | originally recorded them.
Shouldn'’t the meters of the old deck
read +2? Should +7 dB on the new
deck correspond to +5 dB DIN? How
should I interpret the different readings
of the meters?—Curtis P. Jeffries, New
York, N.Y.

A. A number of cassette decks are
calibrated so that 0 VU on the meters
corresponds to Dolby level, which is
200 nWb/m. A number of others are
calibrated so that 0 VU corresponds to
the DIN (and IEC) standard reference
level, which is 250 nWb/m, or about 2
dB higher than Dolby level. Therefore,
your deck correctly reads +2 dB (rela-
tive to 0 VU) when playing a DIN cali-
bration tape. The DIN level is about 4
dB above 160 nWb/m, so your old
deck correctly reads +4 dB when
playing the test tape. So fdr, so good.

But your problem, if | follow correct-
ly, is that after recording a tape on your
new deck, you get a reduced reading,
rather than an increased reading,
when playing the tape on your old
deck. This may be due to a mismatch

i

between the record and playback
readings of one of your decks, proba-
bly the new one. When a tape record-
ed on the new deck is played back on
it, does the playback reading match
the record reading? If the playback
reading is lower, there is your answer.
Such a mismatch could be due to mis-
calibration of the meter or to variation
in sensitivity among brands and types
of tape.

If record and playback readings
match on your new deck, the reduced
reading on your old deck—not a very
seriously lower one—could be due to
the way the meters of this deck react to
program material rather than steady
tones. Or, again, miscalibration of the
meters or differences in tape sensitivity
could account for the situation.

Yes, +7 dB on your new deck
should correspond to +5 dB DIN. As
already pointed out, your deck reads
+2 dB relative to 0 VU DIN, and there-
fore +7 dB relative to +5 dB DIN.
(This assumes that the meters of your
new deck are truly logarithmic so that
they accurately represent level d|ffer-
ences in dB.)

While on the subject, it should be
pointed out that, in some decks, 0 VU
corresponds neither to Dolby nor DIN
level but approximately to the record-
ing level that produces 3% harmonic
distortion. Depending on the brand of
tape and how the deck is set up with
respect to bias and equalization, the
3% harmonic distortion level is typical-
ly about 2 to 6 dB higher than the DIN
0 VU level for Type | and Type |l tapes;
it is about 3 to 8 dB above DIN 0 VU
level for Type IV tapes. Of course, this
kind of meter calibration is employed
only in decks with peak-reading me-
ters. And, finally, in some decks the 0
VU level corresponds to a level below
0 VU DIN, sometimes as much as 5 dB
below. Apparently the purpose here is
to provide a very good safety margin
against overrecording, to prevent dis-
tortion and treble loss.

So, what is the recordist to do? What
is he to make of these various calibra-
tions and interpretations? | suggest
that you experiment with recording lev-

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at AU-
DIO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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No matter what EQ was
used in recording, you may
choose any EQ setting you
wish in playback without
harm to tapes or heads.

#

els, using the tape of your choice. Start
with levels that cause peaks to drive
the record-level meters to about 0 VU.
Listen carefully to the playback. Suc-
cessively increase the recording level
about 1 or 2 dB at a time, until distor-
tion and/or high-frequency saturation
become noticeable in playback, and
then back down 1 or 2 dB for safety.
Depending on your deck and the tape
you use, you might find that you get
satisfactory recordings when the me-
ters read as highas +7 or +8dB, and
occasionally even + 10 or more.

Portable-Player Compatibility

Q. ! recently purchased a personal
portable cassette player which has a
switch providing for playback of either
“Normal” or "Metal” tapes; | assume
this means the choice of either 120- or
70-uS equalization, respectively. How-
ever, the majority of my cassettes were
recorded on my home deck using
chromium dioxide tape, which utilizes
70-uS equalization. Therefore, when
playing these cassettes with my porta-
ble unit, which playback setting should
| choose, "Normal” or “Metal”? Will |
damage the tapes or the playback
head of my portable unit if | choose the
wrong setting?

Also, my portable has an on-off
switch for Dolby noise reduction, which
| assume is Dolby B. But the majority of
my cassettes were recorded with
Dolby C. What will occur when playing
_the Dolby C-encoded tapes when the
player is set for Dolby B? What will
happen when the portable’s Dolby B
switch is off? In the future, should |
record with Dolby B on my home deck
if I plan to play the cassettes with the
portable unit, or should | continue to
record with Dolby C?—David M. Lu-
kac, Towaco, N.J.

A. Equalization of 120 and 70 pS
applies only to playback. (Much differ-
ent equalization is employed in record-
ing, varying according to tape type,
the cassette deck manufacturer's no-
tions about optimal bias current for
each tape type, and other factors. The
required record equalization is that
which, in conjunction with standard
120- or 70-pS playback egualization,
will result in flat response on a record-
playback basis.) No matter what hap-
pened in recording, you may apply any
kind of equalization you wish in play-

back without causing harm to the
tapes or heads.

Dolby C NR applies substantially
more treble boost in recording, and
substantially more treble cut in play-
back, than does Dolby B. If you play a
Dolby C-encoded tape with the deck
set for Dolby B, the effect will be em-
phasized treble. If a Dolby C-encoded
tape is played with no Dolby decoding
whatsoever, the result will be still great-
er treble emphasis.

If you plan to use Dolby B in decod-
ing, you should use Dolby B in encod-
ing, unless you find that the extra tre-
ble emphasis due to Dolby C encoding
is desirable, perhaps to compensate
for a treble deficiency elsewhere.

Extra-Long-Play Cassettes

Q. | intend to purchase a cassette
deck and wish to get maximum record-
ing time by using C-120 or even C-180
cassettes. The programs that | plan to
record are mostly speech. Do you
know of any tape brands particularly
suited to my purpose?—R. Kroenke,
Mt. Shasta, Cal.

A. My experience with such cas-
settes is very limited inasmuch as they
are not recommended for high fidelity.
For this reason, and also because the
policy of Audio prohibits me from rec-
ommending specific brands, | cannot
answer your question directly. How-
ever, what experience | have had indi-
cates that results are not as good as
with the shorter tapes (C-90, C-60,
etc.). Recordings don't sound as
clean, and there is increased danger
of the tape fouling up. However, your
experience for your particular purpose
may prove otherwise. When you get
your deck, experiment' with one or two
major brands of the extra-long-playing
cassettes and compare them with C-
90s of the same brand.

Dolby Dubbing

Q. When copying a chromium-type
tape that is Dolby-encoded, should the
decks’ Dolby switches be on or off?
Should the tape-type switch be in the
“chromium” position for both decks?
When | make a copy with both decks’
Dolby switches off, the tapes seem to
sound fuller than with the switches
on.—Deb Murphy, Chicago, Ili.

A. When copying a Dolby-encoded
tape, usually the best procedure is to

play the source tape with Dolby on and
to record the copy with Dolby on. How-
ever, the proof of the pudding is in the
eating. If the copy sounds better when
dubbing with both Dolby switches off,
then make your copies that way. In the
case of a Dolby-encoded tape, the
copy may sound fuller because of
some loss of highs when playing with
one deck and recording with another.
This would be due to mistracking,
which signifies that the signal level for
Dolby decoding (playback) is not
matched to the signal level for Dolby
encoding (recording). Such matching
is more difficult to achieve when using
different decks for recording and play-
back instead of the same deck for both
operations. Yes, the tape-type switch
should be in the “chromium” position
on both tape decks.

Adjusting Bias

Q. | am considering the purchase of
a cassette deck that offers bias adjust-
ment but not test tones. Is there a sim-
ple and effective way to adjust a deck
to match a given tape?—Michael
Deutsch, Los Angeles, Cal.

A. The easiest way to adjust bias is
for flattest response, as judged by ear,
when taping interstation FM noise. If
the deck has separate record and
playback heads, the adjustment can
be made very quickly by monitoring
playback while recording, and immedi-
ately comparing the playback sound
with the source. If the deck uses the
same head for recording and play-
back, it will take several trials to arrive
at the optimum bias setting. That is,
one records, rewinds, plays, and com-
pares the playback sound with the
source. If bias is too low, the tape will
have exaggerated treble response; if
t00 high, treble will be deficient. One
makes a tentative bias adjustment in
the proper direction and repeats the
procedure until the optimum setting is
reached.

Do not underestimate the impor-
tance and effectiveness of your own
ears as measuring instruments. Should
you find that there is a range of bias
(usually small) within which you
achieve flat response according to
your ears, use the greatest amount of
bias which still maintains apparently
flat response. This will tend to minimize
distortion.
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Special Mixer Features

Q. On my mixer are connectors
marked “Send" and “Receive." A short
jumper cable connects the two. When |
disconnect this cable, there is no
sound from the output. What are these
jacks for?

I would also like to know what the
“Bus In" and “Cue Out” connectors on
this mixer are for—Tom Wick, Hunting-
ton Station, N.Y.

A. The "Send" and "Receive” jacks
work like a preamp’s tape monitor or
external-processor loops, but without
the front-panel switch. They allow
equalizers, reverb units and other sig-
nal processors to be placed in the sig-
nal path, getting their signals from the
“Send"” jack and returning them to the
"Receive” jack.

The “Bus" for each output channel is
the common line into which all signals
are mixed. If you need to mix more
signals than your mixer has input chan-
nels for, you can feed the extras into
the bus. The added signal sources
must, of course, have output-level con-
trols, since there will be no way of
controlling these levels at the mixer.
Bus jacks are also sometimes used to
link two or more mixers together.

The “Cue Out” connector provides a
way to listen to signals without their
getting into the regular outputs of your
mixer. This allows you to cue (or set a
source to its start) without having that
signal reach your tape recorder or the
audience.

Spikes and Surges, Part Il

In response to an itern in the Decem-
ber ‘84 "Audioclinic” on “Spike Protec-
tion,” | would like to add the following
information:

Power surges and spikes of varying
degrees can occur at any time. These
surges and spikes are fluctuations on
the line that can occur from a lightning
strike as far away as five miles, a pow-
er company's switching of loads, near-
by electric motors, a return to full pow-
er after a brownout, or various other
unpredictable causes.

There are many products to protect
equipment from these surges and
spikes. Some are just plain surge pro-
tectors, while others combine surge
protection and EMI/r.f.i. filters. These
products are basically made for use
with computers and their peripherals,

but they also can be used to protect
high-fidelity products, TV sets and
VCRs from electrical damage.

Below is a rundown of products from
three of the major manufacturers of
surge protectors. These represent the
best protection you can buy for high-
fidelity equipment, though you must go
to computer stores to buy them. (Note:
This is the opinion of my correspon-
dent, and does not necessarily reflect
my own view or that of Audio.—J.G.)

Six-outlet surge protectors that plug
directly into the wall include the EPD
Lemon, EG System 2, and Curtis Dia-
mond. If you want an a.c. surge pro-
tector with six accessory outlets and a
6-foot power cord, try the EPD Lime,
EG System 6 or Curtis Emerald. Three-
outlet units which combine a.c. surge
protection with EMIir.fi. filters, and
which plug directly into the wall, in-
clude the EPD Peach, EG System 4
and Curtis Sapphire. And if you want a
unit combining a.c. surge protection
with EMIIrf.i. filters, equipped with 6-
foot cords and six accessory outlets
each, there are the EPD Orange, EG
System 8 and Curtis Ruby.—Christo-
pher Sullivan, Belmont, N.C.

Phonograph Motor Vibration

Q. | have a three-speed Rek-O-Kut
turntable (vintage early 1950s) which
has a peculiar problem. It has not been
used in years, but it has been kept
covered, and with the idlers disen-
gaged.

I recently tried it out, after lubricating
the motor and idlers, and heard a vi-
bration which was never present be-
fore. This was easily identified as com-
ing from the motor, because the noise
was the same whether or not the turn-
table and motor were connected
through the idlers.—C. F. Casey, Alex-
andria, Va.

A. | think the motor vibration was
always present, but it is now more
closely coupled to the turntable—
probably as a result of dried-out, hard-
ened, motor shock mounts.

| have owned various versions of
your turntable. | recall that, by replac-
ing the shock mounts, some rumble
could be removed. Still more rumble
can be removed by careful adjustment
of the pressure the idler exerts against
the motor puliey and the turntable rim.
Limit screws are provided to achieve

the right pressure—which will allow for
good drive and still not induce vibra-
tion into the platter. .

Check that the motor is free from
surrounding objects. If it comes into
physical contact with the cabinet in
which it is housed or with equipment
within the cabinet (such as a preampli-
fier), vibration will then have another
path to the platter.

Obtaining Good Bass Sound

Q. | am a bass player and wish to
improve the sound of my instrument. Is
there any inexpensive way to do it?—
G. A. Gowman, Detroit, Mich.

A. So often, the problem of obtain-
ing good bass sound has to do with
the quality of both the instrument and
the pickup used. Part of the problem,
too, is that most performers play their
bass “straight,” with no limiting.

By limiting, | refer to a scheme by
which the loudest-volume peaks are
suppressed. It is done by using an
amplifier whose gain varies inversely
with the input signal. In other words, as
the strings of your bass vibrate less
and less, and the output from the pick-
up falls, the amplifier connected to the
pickup increases in amplification to
compensate for this falling output.

Limiting makes the bass smoother.
Experience with my own bass has
shown that its output is not uniform with
frequency. The use of a limiting amplifi-
er between the pickup and its regular
amplifier will even out the tone over the
instrument's entire range. The limiter
also enables the instrument to “sus-
tain” for a longer time. This is not too
important when you are playing a rapid
succession of notes, but it is important
at such points in the music as the end
of a song, or perhaps at the end of an
intro, where there might be a retard or
a hold. The greater the limiting, the
longer the sustain time.

Limiters can be very expensive in-
deed. | have seen some, however,
which are inexpensive and do a re-
markably good job. They are made just
for applications of the kind we are dis-
cussing here, and are sold by dealers
specializing in electronic musical in-

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036. Al
letters are answered. Please enclose a
stamped, self-addressed envelope.
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The ear’s sensitivity to
energy at 2 to 5 kHz can
make a signal with slight
added treble energy seem
disproportionately loud.

4

struments and accessories. They are
in the form of a small box, equipped
with an on/off switch and a knob. The
knob determines the amount of signal
reaching the input of the device and,
therefore, the amount of limiting which
takes place. If the input signal is too
low, it will be below the “threshold” of
the unit. The effect will be as though no
limiter were in the system. As the input
signal increases, more and more of
this limiting effect wiil be noticed.

Volume Increase with Equalization

Q. When | switch my graphic equal-
izer into my system, there is a very
audible sound-level increase, obvious-
ly more than 3 dB. Please explain
this —K. R. Stephens, Tucson, Ariz.

A. Sometimes the use of an equaliz-
er can produce a real or perceived
increase in level, for two reasons:

The first reason is that the equalizer
may have more than unity gain—it may
produce more signal than was fed into
it. This is somewhat analogous to turn-
ing up the volume a bit.

The second possible reason for this
perceived increase has to do with psy-
choacoustics. If you happen to add
treble in the range of perhaps 2 to 5
kHz, this added frequency boost will
not increase sound level significantly.
The ear is, however, very sensitive to
changes in level at these frequencies,
so this added coloration may make the
sound seem louder.

Crackling and High B+ )

Q. I have a Dynaco ST70 tube-type
amplifier to which | added 100-uF ca-
pacitance by paralleling a bunch of
capacitors. The higher B+ produced
improved performance.

Lately, however, | hear a sound—
sort of a static, or “tearing” sound—
from the speakers, about 3 S after the
equipment is turned off. | do not get
the sound if | disconnect the capacitor
bank. I'm about to jump around each
capacitor to find which one is causing
the sound. I'm also wondering if there
may be some weak component in the
ST70, which makes this sound only
when extra capacitance is used. I'd
appreciate your advice.—R. W. Clif-
ford, Lancaster, Cal.

A. | do not believe that the sound is
produced by a defective uriit in your
bank of added capacitors. Of course,

the added B+ which is produced be-
cause of the use of these capacitors
can create problems with other com-
ponents in the ST70.

| believe that there is a leaky inter-
stage coupling capacitor producing
the crackling you have described. Us-
ing another amplifier to listen, check
the grids of successive stages until
you locate the first circuit on which the
noise is present. Unless feedback is
involved (giving you misleading re-
sults), the capacitor feeding this grid
should be replaced.

Radiation from CD Players

Q. When scanning the instruction
manual for one of the first-generation
CD players, | noticed a warning that
improper use of the player “may .resuilt
in hazardous radiation exposure.” In
what sense does CD technology pose
a radiation risk? Do the newer, sliding-
drawer-type players, in which the disc
and laser are completely enclosed,
pose any less of a risk to the user?
—Name withheld

A. A laser is a very intense light
source. Although | have not seen a
warning like the one you cite, | can see
that if a person is determined to get to
the innards of a CD player, he could
expose his eyes to light which could
cause damage.

Based on the machines | have had
the chance to study, | see no way one
could become exposed to laser light
without going to great lengths to de-
stroy the player.
~ Of the players | have seen, top-load-
ing units would seem to pose the
greatest possibility of radiation. Even
so, one would have to go out of one's
way in order to take a squint at the
light. Naturally, the players using slid-
ing drawers are even less likely to
pose problems.

Movement and FM Reception

-Q. When using any of three sepa-
rate FM sets, in three different loca-
tions (Queens, Brooklyn, and Manhat-
tan), people moving about in the room
in which the equipment is located af-
fect reception. Why? Can anything be
done about this?—Steve Marston, Hol-
lis, N.Y.

A. Apparently you use indoor anten-
nas for FM reception. It is because of
this that you have had the problem.

A human body is not neutral to radio
frequencies; it can absorb or reflect
them. Thus, if you stand in just the right
place, your body can reflect signal to
your indoor antenna in such phase as
to reinforce the direct pickup of these
signals. Moving just a few inches one
way or another can create reflected
signals that cancel out the direct sig-
nal. If you stand in the right place be-
tween the antenna and signal source,
the body can absorb energy which
would otherwise reach the antenna.

The obvious solution is to use an
outdoor antenna. If this isn't possible,
you must experiment with the location
of the indoor antennas, and find a
place where the effect of people mov-
ing in the room is minimized. Placing
the antenna near the ceiling is a possi-
bility; locating it in another, less-traf-
ficked room may also help.

Poor Performance at High Power

Q. My sound system, which in-
cludes a preamplifier, power amplifier,
equalizer, phonograph and loudspeak-
ers, performs well only up to a point. |
am unable to drive the amplifier past
its 75-watt level, even though it is ca-
pable of much higher power, which my
loudspeakers can handle. In order to
eliminate the serious distortion which
occurs at this level, | am forced to roll
off bass significantly via the equalizer.
What is happening, and can | do any-
thing about it?—Ron Bryson, Carol
Stream, Ill.

A. | suggest that you disconnect the
equalizer and run the system without it.
See if the system now operates at the
greater power output you desire.

If you are using the equalizer be-
tween the preamplifier and the power
amplifier, the signal level from the pre-
amplifier could be too great, thus over-
driving the equalizer. This means that
the voltage needed to drive your ampli-
fier to 70 watts output represents the
overload point for the equalizer.

If the power amplifier has volume
controls (and if they are not advanced
all the way), turn them up. This will give
the equalizer less work to do and may
bring about a surprising improvement
in performance.

If this remedy is not available, | sug-
gest you place the equalizer in the
tape loop, where it will probably oper-
ate more satisfactorily.
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BEYOND CONVENTIONAL AMPLIFICATION

ONKYO'S NEW REAL PHASE TECHNOLOGY

Today's speakers, with their mdltiple driver construction and
complex crossovers, differ electrically from the simple
resistive load used by amplifiar designers to simulate the
loudspeaker load. The actual load that is “seen” by the
amplifier causes severe phase shift between the voltage and
current sent to the speckers. Tais causes an audible loss of
sonic clarity and dynamics.

Onkyo's Real Phase Technology uses not one, but two
power transformers to co-rec- this problem. A lorge high
capacity primary transformer together with a special

In-Phase secondary transformer prevents this phase shift,
providirg inareased power output into the loudspeaker load
as the music demands it. The result is clean, dramatic
dynamiss; musical peaks are reproduced with stunning
clarity.

Now, the dynamic range of the music can be fully realized.
On the ~ollowing pages, vou'll find a complete explanation
of the Real-Phase story.

Shown iz our new A-8067 Integra amplifier, with Real Phase
Technology and our exclusive Dual Recording Selector.

Artistry in Sound

y 200 Williams Drive, Ramsey, N.J. 07446

Enter No. 39 on Reader Service Card



The ONKYO “Real Phase”
Amplifier Story

Overview

In conventional amplifiers,
the power supply and
amplifier stage have been
designed with a simple
resistive load of fixed
impedance, quite unlike the
reactive load actually
provided by high fidelity
loudspeakers.

Recently, some amplifiers
have been designed to

operate into a wider range of
load impedances, as the
actual impedance of a
loudspeaker varies with
frequency. However, the
power supply design of these
amplifiers still treats the
loudspeaker load in a simple
resistive fashion.

The IHF A-202 reactive
loudspeaker load model,
shown in Fig. 1, consists of a

circuit configuration
designed to simulate the

reactive load normally found
in today’s loudspeakers. The

graph in Fig. 1 shows the
impedance variation with
frequency caused the IHF
A-202 reactive loudspeaker

load, with an impedance peak

of 23.7 ohms at 50.3 Hz.
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Conventional Power Supply Design

Fig. 2 shows a conventional power supply
design. The 120 Volt AC home supply is
reduced by the main transformer to a lower
level. The AC to DC rectifiers convert the AC
pulses to DC pulses, and the filter supply
storage capacitors smooth the ripples into a
steady DC supply. This DC source feeds the
amplifier’s output stage with the energy
required to drive the speaker load.

Unfortunately, if the speaker load connected
to the amplifier output stage is reactive in
nature, and not a simple resistive impedance,
a phase shift between the amplifier output
voltage and the loudspeaker drive current will
occur. Fig. 3 shows the amount of phase shift
between the amplifier output voltage and the
loudspeaker drive current caused by the
reactive loudspeaker load model.

Fig. 4 shows the fluctuations between the
charging current values at the positive and
negative sides of the conventional power
supply. The peaks and troughs of the ““ +
and “ —"" sides are 180 degrees out of phase
with each other. This charging current
fluctuation prevents the power supply from
delivering a steady DC source to the amplifier
output stage and loudspeaker load.
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rock-steady DC supply
current is supplied to the
amplifier output stage, Figure 6
regardless of the actual caused by phase shift the wide dynamic range of
loudspeaker load. Fig. 6 between the amplifier output today’s high technology
shows the constant, voltage and loudspeaker musical sources, like Digital
non-fluctuating charging drive current. Considerably Compact Discs and Video
current of the Onkyo Real increased power output into Hi-Fi tape and disc
Phase power supply. any loudspeaker load assures  soundtracks.

The Real Phase power
supply design ensures that
the amplifier’s output stage
has a continuous DC supply,
free of the fluctuations

maximum dynamic range
and impact. Transient details
are not blurred by power
supply fluctuations, and full
power reserve is provided for



The Onkyo Real Phase
M-510 Power Amplifier is the
first amplifier to incorporate
this unique technology, with
other Real Phase Onkyo
components soon to follow.

The Onkyo M-510
represents the state of the art
for solid-state amplification,
conservatively rated at 300
Watts per channel, minimum
RMS at 8 ohms, both
channels driven from 20 Hz
to 20 kHz, with no more than
.005% THD. However, this

specification is derived with a
simple resistive load, using
sine wave signals of fixed
intensity.

The IHF Dynamic power
test, using low and high level
signals, more closely
simulates the actual
performance obtainable with
actual loudspeaker loads and
music signals, and the Onkyo
Real Phase design
contributes to the exemplary
performance:

The Onkyo Real Phase

Amplifier Technology will
soon be available in two new
integrated amplifiers, the
A-8057 and A-8067. Rated at
65 and 80 watts per channel
respectively, these models
feature the ability to drive
difficult loudspeaker loads
with ease; both models
feature substantially
increased power output into
loads as low as 2 ohms.

Load Impedance 8 ohms RMS 8 ohms IHF 4 ohms IHF 2 ohms IHF 1 ohm IHF
Continuous Dynamic Dynamic Dynamic Dynamic
Power Qutput (ch) 300W 400W 750W 1.3kW 2.1 kW




Onkyo Industry Innovations

1975
Affordable Quartz Digitally Synthesized Tuning

1976
Quartz & Servo Locked Tuning

1977
Straight Low Mass Tonearms

1978
Auto Accubias

1979
Super Servo & Linear Switching

1980
First Cassette/Receivers

1981
High Speed Dubbing Cassette Decks, Real Time Counters

1982
Receivers with CX Decoders

1983
Delta Power Supply, Digital Ready Amplifiers, Automatic Precision Reception,
Triple Stage Isolation Systems

1984

First Compact Disc Player with FOUR Power Supplies, First Cassette Deck
with all Noise Reduction Systems; Dolby B-C NR HX Pro,* dbx', First Receiver
with dbx and Dynamic Bass Expander, First Dual Auto Reverse Dubbing
Cassette Deck

1985

« Real Phase Technology

« Dual Recording Selector

« Polysorb® Acoustic Vibration Absorbing Compound for Turntables
& CD Players

« First Affordable Audio/Video Remote Control Receiver

Artistry in Sound
*Dolby is a registered trademark of Dolby Laboratories, Inc : : -
0 ( ories, Inc. e g
tdbx is a registered trademark of dbx Inc. 200 Williams Drive, Ramsey, N.J. 07446
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EDWARD TATNALL CANBY

HOMING IN ON A BARGAIN

0 you thought you couldn't edit

digital audio tapes—that is,

short of some enormous expen-
diture on state-of-the-art digital editing
equipment? The sort that only a Very
Big Company, or big-time video, film,
or pop music star, could afford? Cost-
ing, say, a mere 100 grand, or 50
grand, as a starter?

If so, then almost all of you small-
and medium-timers into recording for
LPs, cassettes, maybe even a CD or
two; one-man operations; mini-major
classical labels; makers of special
products (for medicine, law, lan-
guages, what have you); producers of
high-school shows, from Bach to Boo-
gie and back—all of you seem to have
decided that maybe you'll stick with
analog a while longer. Analog is cheap
to edit. We can all do it. Editing—pre-
cise, exact editing—is the payoff for
everything but consumer-style cas-
sette recording. If you can't edit, you
can't record.

I am surprised at how widespread is
the idea that you can't go into digital-
audio editing on account of the cost.
Because, to my astonishment, I've dis-
covered that (as Gershwin said) it ain't
necessarily so. Not any more! This last
winter, with help, | was able to do a trial
editing of a short tape of my own Can-
by Singers. By professional standards
the cost was peanuts or fess. And the
results are good—plenty good enough
to please me. Better than | can do
myself, if that means anything.

This is such good news that | must
tell you all about it, even though, oddly
enough, the actual digital equipment
has been around quite a while; it
should be familiar to most audio pro-
fessionals and to readers who have
perused equipment reports here and
elsewhere.

It's a matter of communication. In an
area as big as audio, communication
crosswise, side to side instead of the
usual top to bottom, is often very chan-
cey. You'll remember my January ac-
count of the San Francisco AES people
and the Stanford electronic music re-
searchers, getting together but virtual-
ly unknown to each cther. A great
many recording entrepreneurs, though
they are highly knowledgeable in prac-
tical recording terms, have come out of
fringe backgrounds, anything from
big-time pop and movies to a purely

professional music training. It is not
easy for them to keep up, not only with
the latest equipment but the potential
of that equipment. A large part of the
audio world revolves around such peo-
ple in all their diversity, and depends
to a large extent on their “softgear,”
their products in sound.

Now, you take me. | have no X-ray
eyes for audio. Perhaps | have judg-
ment as to what is important, but as a
writer | get help, much more than mere
tips and hints. Audio people rush for-
ward to tell me all about it in person, to
explain new things, verbally or on pa-
per, until I am dizzy trying to keep up.
More than that, they are ready to work
on any practical project | may have in
mind, including recording.

Yes, | know—they do it for the pub-
licity. Why not? That's often the cata-
lyst. But | am constantly astonished at
how dedicated audio people are to
their work, how sincerely they propa-
gate their faith, whatever it may be, far
beyond the call of publicity. It's one of
the good things in the audio profession
and the reason we usually are able to
move forward without too many cattle
prods at the rear.

So now—digital editing. Here's the
story this time. Several years back, |
worked on a recording session of my
singers with a New Jersey audio pro,
Craig Dory, out of Fair Haven, N.J.
He's also in music—that's my kind of

man. This was a sequel to another ses-
sion in which he had participated a
year earlier. Digital recording was al-
ready getting around, but both ses-
sions, of course, were done in analog. |
had no choice. A digital recorder was
one thing, but | knew | could not edit
any sort of digital job for a finished
usefulness. That was the clincher. Fifty
thousand bucks for an editing ma-
chine? | couldn't even rent that kind of
stuff for five minutes.

On this second session, with Craig
Dory, there was a mild surprise. Anoth-
er man came along from the big re-
search lab where Craig worked. They
needed some bulk audio for their re-
search; ours would do just fine. So this
man set up a Sony digital recorder off
to one side. While we started and
stopped and started again in analog,
with all the usual confusion of multiple
takes of Brahms' music for voices, he
just sat there idly and let his machine
run. Took down everything, got lots of
audio time on a Sony videocassette. |
paid no attention; | was busy, and this
was just a lab reference tape. Digital—
yes! But it wasn't ours and, anyway,
what could we do with it? Especially
inside a Beta cassette. | shoved it out
of mind and the man went away with
the bulk sound he had wanted.

But | underestimated my engineer,
Craig. Next thing | knew, | was put to
the challenge: Craig said that we now
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In digital the copy is the
original. No loss, no
additives. This alone is the
biggest improvement in
editing I could ever
imagine, at any price.

had permission to use that digital tape
(or rather a copy of same) any time we
wanted. | gulped, said “Wow!" and
added, thanks anyway. How could we
get any good out of it? Can't edit! So
again (just like most of you) | put digital
out of mind and got on with my anaiog.
And this with digital, so to speak, star-
ing me in the face.

Craig is one of those dedicated peo-
ple, if a very quiet one, and he kept
after me. That digital tape was so
good—he even made an audiocas-
sette of it for me, though this didn't
prove much. Sorry, | thought, I'm not
the Denver mint. | can't touch it. Too
bad. It would have been a wonderful
opportunity. Et cetera.

Then this last winter he came up with
something new. He now had a col-
league, he said, who could actually do
quite precise digital editing on my tape
at a price that | could probably man-
age. | snorted. Down another few
grand, to only 20 thou? Great stuff!
Craig, as | say, is not the shouting
type, but what he told me next was like
a bomb. Per hour, this job would may-
be cost me roughly a thousandth of 50
grand. WOW! This wow was much
louder. But there was a minor hitch.
The guy, Al Swanson, lived in Seattle,
working from his home as “Location
Recordings.” Would | mind hopping
out there for a day or so? | had to give
another snort. Fat chance, as we used
to say. No way, as we say now.

That was in December. In January—
lo, | was there. Only a hop from Spo-
kane and its Bach Festival, which |
wrote about last month.

In Spokane | got a phone call from
Seattle. It was Al Swanson's wife. Mrs,
Al said Al would work with me, but they
simply could not allow me to stay in
some old hotel; | must stay with them.
Then I'd be right there, on location. |
gratefully accepted and she even went
to the airport to meet me.

Like Craig, Al Swanson is also a mu-
sician, and his wife is a musician too,
active in the business, playing string
instruments and teaching both piano
and violin in their home. (She also
reads Audio.) Craig and Al have never
met but they do business, mainly by
phone. Craig had made a VHS copy of
our digital music, the better to suit Al's
digital editing equipment; it was on
hand when | arrived. Craig, it seemed,

could do all the rough editing on digital
in New Jersey, removing the junk, as-
sembling whole takes, but Al at the
moment had more digital equipment
and could do the precise editing.
Hence the referral, like one M.D. to
another. So | found myself on loca-
tion—Seattle. And we were ready to go
to work on the tape.

I'm going to save a more specific
account of this digital operation for
next month—I| have pages of computer
printout from Al with all the professional
data and his own first-hand descrip-
tion. For now it's enough to say that the
instant | walked into that small studio !
knew this was no $100,000 deal, nor
even $50,000. | saw just a typical
batch of semi-portable, black compo-
nents, professional grade, spread
around on table and desk, plus a com-
puter, and including two JVC VCR
units, one of them a standard type to
play the source videocassette and the
other more specialized, to make the
final edited cassette. In between were
the crucial digital operators, a comput-
er-type keyboard, a couple of other
units (next month) and a CRT monitor
crammed with visible information—
which, incredibly, told us exactly
where we were and what we were do-
ing at every moment of the job.

Astonishing! What a difference! It's
all done by time code. You cannot get
lost. You can locate everything in sec-
onds, without fail. You can do trial edits
or “rehearsals,” out loud, without risk
or damage, until you have exactly what
you want—then you let the the machin-
ery do the actual copy-edit. Remem-
ber: In digital the copy is the original.
No loss, no additives. All this, thanks to
the computer-style approach and the
video-type technique. Without going
further, | can say that this alone is the
biggest improvement in editing | could
ever imagine. At any price.

With the time coding (long since fa-
miliar, of course, in film and video),
every point in the music has its specific
“address.” Nice terminology; that’s
where it lives, where it is. Same for all
digitalized equipment, computers in-
cluded. Just punch in the right coded
address and you are there, in seconds.

The actual musical editing? Let me
say quickly that from my viewpoint it
was hearteningly familiar, automation
and computer notwithstanding. True,
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My old analog skills were
as useful as ever. This
should be heartening to old
hands afraid that their
years of experience are
come to naught.

in this technique you can't “rock the
tape"” or play slow. (I didn't miss it.) But
you can hear everything, again and
again. The actual choice of places to
edit was exactly the same for me as in
my familiar, longtime analog editing of
music and speech. | knew what might
work and what might not. My old skills,

thank God, were as useful as ever. No
real change! This should be hearten-
ing to a lot of recording hands, maybe
afraid that their years of analog editing
are come to naught. Not so.

This time | coulc not touch the ma-
chinery myself. It wasn't mine. But |
found that Al's practiced musical ear

Amber separaze components zre standards of the audsophile com-
munity for their value and musical reproduction. Now, the Series
50B Iategrated Amplifier combines their proven circmitry and
solid craftsmanship in a convenient, a-fordable package. It has high
current outpu: capability to allow your speakers tc recreate the
astonishing immediacy and clarity of live music. The 50B is ideal
for use as the leystone of a basic musi: system, yet it has the capa-
bility to control even a sophisticated a.udiophilesystera. We urge
you tc visit your Amber deale- for a demonstration of Amber’s

musical instruments. 2P

=

From the Amber Collection
of Musical Instruments:

The Series 50B Integrated Amplifier
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heard very closely what mine did, and
so we moved forward from edit to edit
in perfect harmony, if you will. If you
want to get your own fingers on the
controls, you can buy Al's range of
equipment for approximately $18,000,
list (you'd pay less). You have the
knowledge of your own recording and
what you want to do with it. But you
might need a couple of years to match
Al's dexterity, if you ever could. He's a
whiz. Thanks, Il stick with the likes of
him, and save.

How precise is this shoestring digital
editing? That's the ultimate question!
No professional wants to do a sioppy,
inaccurate job, at any price. Well, you
can edit to within a video half-frame, or
closer, via (you might say) musical de-
duction. Here are examples from my
Canby Singers tape.

After two loud chords, one of my
Brahms songs was interrupted in a
pause by a hysterical little dog, bark-
ing. The singers dissolved in laughter -
and we started again—Dbut, alas, not as
well. | needed to excise that dog. Al
and | removed three of the five fast,
little barks, leaving two that were too
close to the reverb and not noticeable
to those who weren't specifically l00ok-
ing for pooch noise.

Ancther piece ended quietly on the
German word fahrwoh! (farewell). The
second take was excellent, but on the
very last syllable an auto horn blasted.
Tough! On that final word we edited
over from the syllable fahr- in take two,
to -wohl in take one, right in the middle
of the word. The match is perfect; you
would never know. And there's no
auto horn.

In still another Brahms song, one
tenor came in a fraction of a second
too soon, on an “s.” The others fol-
lowed with a second “s.” Via careful
automated rehearsal trials we edged
up closer and closer to the first man,
until suddenly he was gone—and there
was one "'s,” exactly in the right place.

That “s," | figure, equals less than a
half-inch of analog tape at 15 ips. Slice
off a trace too much in analog and
you're lost. You can't restore it. In digi-
tal, there is no danger. Your original
remains intact. Try as often as you like,
in tiny increments—then push a button
and it's done. What you've gotten is not
a splice but a copy.

Are you convinced? A
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This high-power, high-current amplifier easily and
accurately interfaces with virtually any speaker system
available today—including some troublesome
exotic types whose impedance
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BEHIND THE SCENES

BERT WHYTE

HEARKENING BACH

he 300th anniversary of
l the birth of Johann Se-
bastian Bach was cele-
brated on March 21, 1985. To
mark the occasion, National
Public Radio station WGBH in
Boston arranged for an all-digi-
tal uplink and downlink, via In-
telsat satellite, of a perfor-
mance of Bach's "St. Matthew
Passion" from the Gewandhaus
in Leipzig, East Germany. The
program was also made avail-
able to other stations in the
NPR network.

Obviously, this was an histor-
ic broadcast, emanating as it
did from behind the iron Cur-
tain. Of course, it was entirely
appropriate, considering the
years Bach spent as organist
and music director of the St.
Thomas Church in Leipzig.

| have had an abiding love
for the music of Bach ever
since | was a 12-year-old choir-
boy and sang many of his glori-
ous cantatas. In my life, | have

been privileged to know, and to
record, some great Bach scholars.

| was most profoundly influenced on
the music of Bach by my long associa-
tion with Leopold Stokowski. Although
the popularity of Bach's music has
been increasing ever since its “redis-
covery" by Mendelssohn, surely much
credit must be given to Stokowski for
his tireless efforts in bringing Bach's
music to a wider public awareness. His
famous transcriptions of Bach organ
works for full symphony orchestra, as
exemplified in the great "Toccata and
Fugue in D Minor for Organ,” are leg-
endary. When he performed this work
in the Walt Disney film Fantasia, he
introduced millions of people to the
glorious music of Bach.

I remember many occasions in Sto-

ment when we would discuss Bach's
music. He liked to point out (some-
times by playing snippets of record-
ings) how the magnificent architecton-
ics of Bach’'s music were so appreciat-
ed by musicologists, but that the es-
sential beauty of the music was what
endeared it to so many people.
Another Bach scholar | recorded
was the great cellist, Pablo Casals,
surely one of the most passionate ad-

kowski's Fifth Avenue, New York apart-

vocates of Bach's music. At the Casals
Festival in Puerto Rico, | recorded Pab-
lo and Alexander “Sasha"” Schneider,
the famous violinist, conductor of the
Casals Festival Orchestra, and another
ardent champion of Bach's music. |
recorded Pablo performing the Dvorak
cello concerto, which, sadly, turned
out to be the last time he was able to
play a full concerto. | attended a num-
ber of Pablo’'s “master classes” just to
see the grand old man in action, and |
heard how he inevitably turned to the
music of Bach to demonstrate tech-

niques to his cello students. He would

not dwell on the structural complexities
of Bach’s music, but on its sheer musi-
cal values—all the while exhorting his
students to play cantabile—"Your in-
strument must sing!”

One activity in which the saintly Pab-
lo Casals did not participate was a
rather uninhibited farewell party at the
conclusion of the aforementioned festi-
val in Puerto Rico. Heid at the Rocke-
fellers’ Dorado Beach Club, it was a
combination luau, barbecue and fies-
ta, with fabulous food and exotic tropi-
cal potables. As the party became
more bibulous, Jesius Sanroma, the
well-known concert pianist (whom |

was later to record in Gersh-
win's "Rhapsody in Blue,” with
William Steinberg conducting
the Pittsburgh Symphony Or-
chestra), had someone support
him from behind while he
leaned backwards on the piano
stool and played the piano with
his bare feet! During all this, he
was accompanied by Sasha
Schneider, who was playing
some outrageously schmaltzy
Gypsy violin music!

| have many anecdotes
about amusing incidents dur-
Ing recording sessions—may-
be I'll tell you them one of these
days. | hasten to add that mak-
ing recordings is a serious
business, with a great deal of
strain and pressures and re-
sponsibilities. There is always
that big “taxi meter” (musi-
cians’-union fees) inexorably
ticking away! However, | don't
subscribe to the starched,
white lab coat Tonmeister atti-
tude, replete with grim visages.
I've always found that with a
relaxed and happy session there is a
much better chance of making a good
recording.

Another concentrated exposure to
Bach’s music came when | spent some
time with Walter Carlos, creator of
Switched-On Bach. In his lab/studio,
Walter went through the incredibly
complex and difficult process of using
his synthesizers to construct Bach's
magnificent musical edifices. So much
electronic manipulation for each small
increment of music! Although Walter
was obviously deeply involved in the
architectonics of Bach's music be-
cause of the very nature of the synthe-
sizer process, he has always had a
most profound respect and scholarly
attitude for the purely musical aspects
of Bach's works. Even those who are
disdainful of the synthesizer process,
per se, admit that some of the perfor-
mance values of Switched-On Bach
are consonant with accepted practices
in live music performance.

I think it all boils down to the concept
that whether Bach's music is per-
formed on a flute, a harpsichord, a
synthesizer, or a kazoo, it is still the
music of Bach. After 300 years it re-
mains transcendently beautiful, cere-
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Those who remain rigidly
anti-digital are putting
themselves into a
straitjacket, because
there are few new analog
recordings being made.

bral if you will, as emotionally uplifting
and as spiritually exalting as ever.

The special broadcast of Bach's "St.
Matthew Passion” was digitally trans-
mitted via satellite. It would be interest-
ing to know whether the more hide-
bound anti-digital people denied them-
selves the pleasure of hearing this his-
toric performance just because the
music was subjected to that “"awful
digitizing”! Don't laugh! At the last two
Consumer Electronics Shows, | saw
some well-known members of the anti-
digital corps walk into a demo room,
note that the only music source was a
Compact Disc player, and, sniffing dis-
dainfully, immediately walk out!

Well, everyone is entitled to their own
opinion. However, | do feel that the
anti-digital types have some miscon-
ceptions. For one thing, just because
someone likes the sound of digital re-
cordings doesn’t mean that person is
automatically anti-analog or that he
can't abide black vinyl records! As far
as | am concerned, | am less interest-
ed in the medium, and more con-
cerned with how the recording
sounds—be it analog or digital—and
whether the musical values are proper-
ly preserved and presented.

| still like and enjoy good analog
recordings. Lord knows, |'ve got a hel-
luva lot of them! I'm fortunate enough
to own many 15-ips, Dolby A first-gen-
eration master-tape copies, and I'm
sure not ready to abandon them! | also
have many 30-ips, two-channel, half-
inch master tapes which are real
gems! But if a given piece of music is
available on a really good digital Com-
pact Disc recording, it has virtues with
which an analog version of the same
piece can't possibly compete.

Flexibility—that's the name of the
game, and not a cop-out! Those who
remain steadfastly anti-digital are put-
ting themselves into a technological
straitjacket. Why? For the simple rea-
son that major record companies are
recording virtually all of their classical
music in digital format. Except for a
tiny trickle of new analog recordings
from small, independent companies,
usually small-scale stuff with minor or
unknown artists, digital is all there is!
Even the most vociferous anti-digital
types are aware that, for several years
now, most black vinyl discs have been
mastered from digital tapes. Thus, if

they want analog, they will have to re-
sign themselves to older recordings,
many of which will go out of print.
Scare tactics? Not at all. Just ask any
major classical record producers if
they are still making analog masters.

Is there any way to resolve this prob-
lem? I'm afraid it would be difficult, at
best. Let’'s put it this way: If | were
going to record a major symphony or-
chestra—the New York Philharmonic,
for example—I would probably employ
a simple, spaced array of three omni
mikes, or a Blumlein or M/S setup feed-
ing a basic, two-channel digital record-
er. | would simultaneously set up a
Calrec Soundfield microphone feeding
a four-channel digital recorder so as to
have a “surround” master in the can
for future use. In spite of the possibility
of deriving a binaural pair from the
Soundfield mike, | would also set up
the new Bruel & Kjaer dummy head
(originally designed by Mercedes-
Benz for their own acoustical testing)
with B & K ear-canal mikes. This array
would be fed into another basic, two-
channel digital recorder to provide
pure binaural recording. This would fi-
nally allow Walkman-type cassette
deck users to hear music specifically
recorded for headphones with the
proper acoustic perspective. Finally, |
would feed my basic spaced array or
Blumlein mike setup into a two-chan-
nel, half-inch, analog tape recorder op-
erating at 30 ips. These various setups
would be used simultaneously and be
covered by the basic musicians’-union
recording fees.

Needless to say, making a separate
analog master presupposes that a rec-
ord company is willing to accept a
“double inventory” situation. Based on
past experience, this is not likely to
happen. About all that could be hoped
for is that a company would agree to
make the special analog recorus avail-
able at a premium price, in the same
fashion as higher priced audiophile re-
cordings. Conceivably, these special
analog records could turn a profit.

Jack Renner and Bob Woods of Tel-
arc will hate me for saying this, but
their company—with its simple miking
philosophy, high-quality recording
techniques, and roster of major sym-
phony orchestras and artists—would
be a likely candidate for the preserva-
tion of analog recording. A
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THE AUDIO INTERVIEW

Jerry Wexler:

Navigator of the

Atlantic Sound

This is the conclusion of a two-part interview (begun in our
previous issue) with record producer Jerry Wexler, creator of the
distinctive “Atlantic Sound” during his decades of work with many
of the great names in soul and R&B.

MUSCLE SHOALS

You said Ray Charles taught you a lot.
In what way, and what was it like work-
ing with him?

It took a while for Ray Charles to crys-
tallize, to become Ray Charles—until
about 1954, '55, when he had his own
band. It was a seven-piece band, four
horns and three rhythm, no guitar. We
did “| Got a Woman" and other incredi-
ble records. Before that, he worked the
way our other singers did. He had an
arranger, and he had sidemen. He did
very good records. Songs like “Sin-
ner's Prayer,” '"lLosing Hand,” “lt
Shouid Have Been Me," those were
arranged records, studio records. Be-
fore he came to us, his big influences
were Charles Brown, Nat Cole, Guitar
Slim. Then he found his own voice, in
the sense of his own persona. When he
put this band together, he did it all
himself. It used all his own ideas, and
they started playing his arrangements.
He would dictate them to someone like
Hank Crawford, who would write them
out. They are marvelous.
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How did you work with Ray? Obvious-
ly, this was a unique individual who
knew exactly what he wanted.

He sure did. With Ray, what would
happen is he would call the office. He
might get a hold of me or Ahmet and
say, “Well, I'll be in on such-and-such
a day." It would be like 25 days from
that date, and he'd say, "l got some
tunes and I'd like to cut them. Could
you get me some background singers?
Get me three girls.” Or, “Get me a
good, authentic Latin conga player.”
Once he even asked for a pedal steel
guitar, when he was recording “I'm
Movin’ On,” that Hank Snow thing. Ray
would come in and he'd have the
songs and the arrangements. We'd
just open up the mikes, and there was
very little for us to do except pay atten-
tion. The records were mixed on the
fly, all mono. No remixing to do, no
sweetening, because there it was. It
was done. He did the whole thing.
Did you have to do for him what you
described earlier, get him in the right
mood?

Absolutely not. Ray Charles and
Aretha Franklin are two people who |
could never speak to about singing.
With Aretha | probably had more of an
input on the arrangements and the mu-
sic part of it, but very little on the vocal-
izing. And with Ray, nothing. Maybe
“faster” or “slower, Ray." [Laughter.]
What were your favorite sessions with
Ray Charles?

Oh God, there were so many. “What'd |

Ted Fox

Say"” was tremendous, it was one of
the last ones. | loved the out-of-town
sessions, the one at WGST, the Geor-
gia Tech radio station in Atlanta, where
we cut "l Got a Woman." They didn't
know how to cut records there, and
there was no control room. We were in
the news room, and we had to stop the
session every half hour while they gave
the news [laughter].

Why did you cut it there?

Because that's where Ray was at the
time, with his band.

There weren't any better recording fa-
cilities available?

No. There were no recording studios
around the country in those days. You
went to a radio station. We went to a
radio station in Miami with Ray to cut
“This Little Girl of Mine" the next year.
Then we went to WDSU in New Or-
leans, which | think was Loyola Univer-
sity's radio station. And we cut a big
one, "Don’t You Know." There was an-
other session that | enjoyed with Ray
called "Ain't That Love," which started
with a tambourine lick. He brought
these church ladies up there to play
tambourine, and he kept firing one
tambourine player after another. So |
grabbed a tambourine. He says,
“Who's doin' that?" | said, “Me.” He
says, “Do it." [Laughter.] So | actually
had the strain of starting the record,
initiating the groove by playing four
bars of tambourine unaccompanied.
A little Jewish soul.

Yeah.

Was he being advised to leave Atlantic
for another label?

He was, and maybe his advisers had
something to gain by the move. Who
knows? ABC looked like a more eclec-
tic record company. We were just a
funky little R&B company. ABC was
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connected to a television network, pre-
sumably to Hollywood and pop radio.
All the goodies that a rhythm and blues
singer . ... He thought he was ex-
panding his horizons.

Did that really hurt, when artists left
you after you had worked so hard to
nurture their careers?

Well . . . Bobby Darin and Ray Charles
left us the same year. You can imag-
ine, | had a lot of white nights, you
know, looking at the ceiling.

Did you think that was going to seri-
ously affect your company?

Seriously? | almost went crazy. | mean,
| figured there was very little chance to
survive after that. How do you lose
Bobby Darin and Ray Charles in one
year? And go on?

Did you consciously think about having
to do something pretty soon to shore
yourselves up?

We thought about that every day, no
matter what. We always ran scared.
We always ran worried about what's
going to happen tomorrow. And we
always wanted to get the best singers
we could.

How did a performer like Bobby Darin
end up on Atlantic, an almost all-black
record company?

He was our first white artist. He was a
singer looking for a gig, and he played
the piano like Ray Charles and he was
very soulful.

Was he unknown at the time?

Oh yeah. He had made some records
for Decca, five or six records that
flopped. Herb Abramson brought him
in to Atlantic. (Herb had come back
from the Army.) We started the Atco
label for Herb to administer. So he
signed Bobby Darin to Atco. And noth-
ing happened, but we liked Bobby a
lot. All of us did. His manager at the
time was Donny Kirshner, who was
also managing Connie Francis. His first
hit was "Splish Splash,” which Ahmet
produced. Ahmet had a lot of belief in
the song. | thought it was an unspeak-
able piece of doggerel [laughter}. Ah-
met said, “This is going to make it. This
is going to go.” And it did.

Did you work on ‘“Mack the Knife"'?
No. Ahmet worked on that. We all did
some sessions with Bobby, but mainly
it was Ahmet. “Mack the Knife" was a
big breakthrough, and won the first
Grammy for best pop record of the
year. So Ahmet Ertegun’s is the first
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producer's Grammy. Darin was won-
derful. On a nightclub floor he was
unbelievable, the best. | mean, even
Frank Sinatra would have to worry
about Bobby Darin when he was out
there on the nightclub floor.

Let's go on to another favorite of yours,
Clyde McPhatter and The Drifters.
Ahmet always loved The Dominoes.
“Have Mercy Baby" with Clyde
McPhatter, he loved that voice. And
Billy Ward used to run The Dominoes
like a paramilitary organization. Like
James Brown. Fines for unshined
shoes, missing a beat or dropping a
note, or whatever. So Ahmet went to
Birdland one night to see The Domi-
noes, and he saw that Clyde McPhatter
wasn't with the group. So he went
backstage to see Billy Ward, and he
said, "Where's Clyde?" Billy said, “I
fired his ass.” Ahmet went uptown like
a shot, found Clyde McPhatter and
signed him up. The first problem was
the name: Clyde McPhatter and The
Drifters. It sounds like a cowboy group.
But Clyde wouldn't let us change his
name. He was right; names don't mat-
ter. Then, as | mentioned before, to do
“Money, Honey” we got this gospel
group. We did the session with a Iot of
rehearsal, and after we heard it we
didn't like it. So we called Clyde in and
we canned the record. Clyde went and
got a new group. This is when he got
the good group that had the Thrasher
brothers and Bill Pinkney. We redid the
whole session, because we didn't like
the groove. That first thing stayed in
the can, and the recorc that came out
of “Money, Honey" was a hit for Clyde.
Not a crossover hit, but a rhythm-and-
blues hit.

| remember reading that you thought
you and Phil Spector blew the original
version of “‘Twist and Shout,"’ that The
Isley Brothers' version done with Bert
Berns was much better.

That's right. Oh boy, where do we start
with this one? Phil came to New York,
and Leiber and Stoller were told to kind
of watch out for him. He came to us
and went on Atlantic’s payroll, working
for me and Ahmet in the studio. He
never made a hit. One of the projects
was to record “Twist and Shout,” which
Bert Berns had brought to me with a
duo called Derek and Howard. They
were otherwise known as The Pearls.
And we just butchered it. Bert Berns
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hen Ray Charles
recorded, we'd just open up
the mikes, and there was
little for us to do except pay
attention. No remixing, no
sweetening; he did the
whole thing.
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was sitting in the booth and he wasn't
allowed to say anything.

What was Bert's position at the time?
He was a songwriter. | had not yet
realized his production ability. (Shortly
thereafter, | took him in with me to
coproduce Solomon Burke. One thing
led to another and Bert stepped out;
though later he did very well as the
producer for Van Morrison, Neil Dia-
mond, The McCoys, and others.) |
want to tell you that Phil Spector has all
my respect and admiration. He is really
one of the great people in the busi-
ness, but this particular time there was
nothing coming.

What other artists was Spector work-
ing with at Atlantic?

Gee, | can't even remember. It was a
string of flops. As soon as he left us he
went to work for Big Top records which
was owned by Hill and Range, and he
did nothing but cut hits—Ray Peterson,
Don & Juan, “Lavender Blue.” Then he
was home free. At Atlantic, it was just
one of those things.

What happened to “‘Twist and Shout”'?
It's such a great tune.

You mean, how did we make a bad
record out of it? Easy. There's a million
ways to make a bad record, but only
one way to make a good one, and we
didn't find the one way.

Can you describe the old Atlantic stu-
dio at 234 West 56th St.?

Over Patsy’s restaurant. It had the
slowest elevator in the East; people
used to be scared to get on that thing.
The room was about the size of this
living room, about 20 by 15 feet, may-
be 20 by 18 or 25 by 20. It was our
office. Ahmet and | had two desks that

were sort of catty-corner to each other.
We used to do three to four sessions a
week, because, when you come to
think of it, there were no albums in
those days. We had a big roster, and
what we'd do is record three or four
sides by a singer, then put it away, and
that would be two singles. We used to
put out four records every three weeks.
There was a constant demand. We
didn’t have any producers or anything.
We had to make all the records our-
selves, three or four nights a week. The
idea was, you had to get four sides
done in three hours because of union
regulations, and we did. Mono. No re-
mixing. When we had a session we'd
push one desk against the wall, and
we'd lift the other desk and put it on
top. Then Tom Dowd would come out
and put out the camp chairs—the fold-
ing chairs—for the musicians, and set
up the mikes. We had a tiny control
room which was also the place where
we used to store our reference rec-
ords. It couldn't have been more than
three feet wide. We had a little mono
four-channel mixer. Two people could
sit and one could stand. Tommy would
sit and either Ahmet or | would sit next
to him. The other person would stand
behind him. We cut some good rec-
ords there, "What'd | Say,” “Shake,
Rattle and Roll.” By 1958 we had the
first eight-track Ampex that was used
commercially by a record company. It
was the third one that Ampex put out.
The first one Les Paul had, and he took
it to his house in Bucks County [Penn-
sylvania), and that's where he made all
his terrific records with his wife—"How
High the Moon™” and all those things.
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Number two was owned by a man
named Jiggs Carroll, who was Mitch
Miller's contractor and concertmaster.
Jiggs used to live in the Hotel Wood-
ward, a funky hotel on 54th and Broad-
way. He kept this eight-track in his
room, and he played with it. The third
one we had, which was bought at the
instigation of Tom Dowd. As a conse-
guence, everything in the Atlantic cata-
log from 1958 on is in true stereo.
Why didn’t everybody go out and buy
an Ampex?

| don't know. Why didn't everybody re-
cord Ray Charles [laughter]?

Wasn't this a revolutionary new tech-
nology? | mean, the possibilities. . . .
Multi-track recording, we were three to
four years ahead of the pack. Even
before we had eight-track, when we
were back with mono in that little
place, Tommy did revolutionary things
with how he would mike the bass and
drums. Nobody used to mike drums in
those days, but he would place the
mike somewhere at an optimum place
between the bass and the drums to get
them both. Of course, later on he start-
ed using multiple miking. We learned
all the advantages of remixing and
sweetening. We also learned the value

SOLOMON BURKE
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of eight-track, and as people became
associated with us, we drew them into
this eight-track orbit. There was a typi-
cal reaction to eight-track. Leiber and
Stoller said, “My God, we're going to
lose our soul.” Bob Crewe said, “| can't
deal with this.” Sooner or later, every-
body fell into it.

What was the difference between At-
lantic’s production techniques, aside
from the eight-track, and other record

companies in the '50s who were doing

rhythm and blues?

Back in those days we had a thing
called The Atlantic Sound. Nobody has
a “sound” anymore, because every-
body knows how to do it. | would de-
scribe our sound best as clean funk.
We had a very stong bass line, a lot of
bottom, a lot of bass drum. We had a
very good midrange, and | always
fought for treble in the remix. It's amaz-
ing how, to this day, people are care-
less about getting the top end in the
proper perspective. | don't know why
there are so many records where you
don't hear the articulation of the high
hat or the ride cymbal crisply. And if
there are acoustic guitars, why you
don't hear the top end, the ring of the
guitar. It's a very simple little thing. You
put a record on, or a tape, and every-
thing's straight up—no EQ. If you run
up the treble, let's say to three o'clock
or six o'clock or all the way, suddenly
you start hearing the high hat when
you don't hear it straight up. Some-
body has fucked up. Because when
you add EQ into your home system, all
you should be getting is more of some-
thing; nothing new should appear. If a
new sound jumps in, a new frequency,
somebody has failed to mix that record
properly. I've been hearing a lot of that
all my life, especially with respect to
that business of cymbals. If the man’s
playing cymbals, why don't you have it
on your record, mister?

Let's talk a little more about some of
the many artists you've worked with
over the years. Let's start with Solo-
mon Burke, who many feel was the
first soul star.

I could go on and on about him. There
was a disc jockey in Philadelphia
named Jimmy Bishop who was a friend
of mine. We were sitting around in my
back yard one day. He and his wife
were there. We were having a barbe-
cue and playing some music. It was in

the middle of the Soul Era, and | think |
had just gotten the record of Otis Red-
ding’'s ‘‘Satisfaction.” Somebody
asked, "Who's the best soul artist?”
People came up with different names:
Sam Cooke, Willie John, Clyde
McPhatter. Jimmy Bishop said, “The
best soul artist is Solomon Burke with a
borrowed band.” You have to under-
stand Solomon Burke. He'd make a
deal, he'd make a contract with a pro-
moter to work someplace in Louisiana
or West Texas or whatever, and show
up without a band because he knew
that Joe Tex would be there with his
band, or Joe Simon would be there
with his band, and he would persuade
the other guys to lend him their band
for his gig. Solomon has always been a
guy who knows how to fend for himself.
Do you consider him to have been a
great recording artist?

Oh, fabulous. See now, Solomon would
do whatever | asked him to do. Any
song that | gave him, no problem. After
he made it, after he got big, he got a
little careless about learning the mate-
rial. He'd come in, I'd give him a demo,
and he wouldn't have learned it, and
sometimes he'd fake it. He'd try to get
by, by doing a lot of note bending and
what | call oversouling. I'd say, “Solo-
mon, that ain't the song. Sing the song.
Sing the music.”

Let’s talk about your first Muscle
Shoals session with Aretha Franklin. |
know there were some problems down
there with her husband Ted White and
some of the white. musicians.

It was just one trumpet player. To this
day | can't remember who the guy is;
he was not important. | had asked Rick
Hall to hire a certain horn section out of
Memphis which was mostly black. And
| wanted that section, because my
whole rhythm section was white. Not
that that's the main point; | just wanted
to get a certain balance of feeling and
sensibility in there. And Rick Hall just
plain forgot to hire these horn players.
So we had to get whomever we could.
What happened was that this one trum-
pet player got loaded, and he and Ted
started "doing the dozens” [a verbal
game in which-insults are traded] with
each other, and one thing led to anoth-
er. | was hoping to cut two sides the
first night, and we only got one side
done, but we got it complete, | Never
Loved a Man.” We did it live, the horns
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and everything. Then we cut a track on
“Do Right Woman." All we had was
bass, drums and rhythm guitar. But the
session was over. So we knocked off.
The party went on for some—not for
me; | went to bed. Things got a little
rough out there. Next thing | know,
Aretha Franklin has packed and gone
back without finishing, and Ted White
is packed, and they're going back to
Detroit. That was the end of it. Now |
have this finished record, "I Never
Loved a Man," and a three-piece track
on "Do Right Woman.” | get back to
New York and | start sending out dubs
on “l Never Loved a Man” to the R&B
jockeys, and | get a fabulous reaction.
The distributors start calling for the rec-
ord, and | don't have a B side. | can't
find Aretha Franklin, because she's
having a domestic problem. | finally
get her into New York with her two
sisters. So Aretha puts two keyboards
on, organ and acoustic piano, does the
lead vocal, and then she and her two
sisters do the backgrounds. And that's
all “Do Right Woman” is. | had a rec-
ord, and we put it out.

Did you find her to be responsible and
on-the-money and all that?

Pretty much, for me. After all, | was not
booking her or managirg her. | would
have some problems getting her into
the studio sometimes. She would be
depressed or maybe a little moody.
But once we got her into the studio, it
was pure joy.

What would you do to get her out of a
mood and into the studio?

Hold her hand and beg. I'd go wherev-
er she was and beg her, and hold her
hand and talk to her, and try to con-
vince her.

Was she insecure about her abilities?
Oh, no. She knew who she was. Her
problems all stemmed from her per-
sonal life, nothing from her assessment
of herself as an artist.

You know, I've always been a big Otis
Redding fan, but | don't think there's
any doubt that she cut him on her re-
cording of ‘Respect."”

When | played him the tape of her
record, he said, “Hey, that little girl
done took my song away." [Laughter.]
She did a better job than he did, using
the arrangement she came up with, the
“sock it to me's.” We did a little arrang-
ing work on it. For example, there is no
bridge on Otis' version. There's no in-
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here’s a million ways
to make a bad record, but
only one way to make a
good record. And for the
original *‘Twist and Shout,”
Phil Spector and | didn’t find
the one way. We butchered it.

PHIL SPECTOR g
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deal music is the
optimum combination of the
head, that's the musicality;
the mouth, that’s the voice,
and then there’s the heart,
that’s the emotion.

AT A TESTIMONIAL LUNCH IN 1967 IN NEW YORK CITY, WEXLER (LEFT) WAS ————— =
CONGRATULATED BY OTIS REDDING, EDDIE O'JAY, KING CURTIS, AND ; : -
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THIS WAS THE THIRD YEAR IN SUCCESSION IN WHICH WEXLER WAS NAMED IS ks i T e
IN THE POLL CONDUCTED BY BILL GAVIN retha’s record we built in a four-bar
bridge and took the chords from the

bridge of Sam and Dave's "When
Something Is Wrong with My Baby"
and used that for the chords of the
instrumental break on "“Respect.” To
me it sounded like too much of one
strain. | needed to get some harmonic
relief in there. See, Aretha worked out
the vocal arrangement by herself with
her girls, her sisters. When she came
in, it was all done. We put the instru-
mentals in together, the underpin-
nings, but it all came from her playing
and singing. She would go home and
she had a littie electric piano—| don't
know if it was a Wurlitzer or a Fender
Rhodes or what—and she would work
with her own vocal group or her sisters,

=7 "g 3 and work out the whole arrangement.
. - y = g : So she'd come into the studio, sit at the

- b

- S R piano and start playing the song and
BOB DYLAN, WEXLER, DR. JOHN, AND AL ARONOWITZ DURING singing it with her girls until the whole
A DOUG SAHM RECORDING SESSION IN 1973. layout would emerge. Sometimes we
WILSON PICKETT AND WEXLER DURING AN EARLY-'70s SESSION might change the key, persuade her to
IN MIAMI AT CRITERIA STUDIOS. raise it one tone, or whatever. But then

we would fill it in, like brush strokes.
She'd be saying, “Okay, let's have a
bass part here, now guitar, drums,
second keyboard.” And there was your
record. Putting horns in, or whatever,
was an incidental thing. When we add-
ed horns or strings, usually Arif Mardin
would write those charts, sometimes
Tom Dowd would write or sketch a
horn part.

Otis Redding, he never recorded a
bad record.

Oh, he was marvelous, he was really
an artist. He had a great sense of him-
self. and a sense of music. But the best
voice of the '60s, the best pure voice,
would have to be Solomon Burke.
Think of that voice. And remember who
we had. There was Joe Tex, Ben E.
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King, Otis, Sam and Dave, Percy
Sledge, we had a bunch of people
going. But the voice is not everything.
It's the music that's charging it. It
comes in three parts: It's the head,
that's the musicality; it's the mouth,
that's the voice, and then there's the
heart, that's the emotion. The ideal is
the optimum combination, and Aretha
is the one who combined those better
than anybody.

How did the Stax-Voit Memphis con-
nection come about? And how did At-
lantic Records begin to distribute the
Stax-Volt product?

| got a call from Buster Williams, who
worked in our pressing plant in Mem-
phis. In fact, he owned the pressing
plant. He said, “There's a pretty good
record we're pressing a lot of down
here; maybe you can get it to distrib-
ute.” So he sent me the record. It was
called “Because | Love You" with Ru-
fus and Carla Thomas. | liked it and |
went after it. | went down to Memphis
and | saw Jim Stewart, and | made the
deal for that record with an option on
anything else that might come out of
there within a certain period. One thing
led to another, The record didn't make
it, though it was a local hit. But a year
later out comes “Gee Whiz" by Carla
Thomas and we had the rights to it,
and that's how the thing with Stax was
formulated. The next big hit we had
was "Green Onions," and then it all
started to roll. The next real move
came when | brought Wilson Pickett
down there, and we cut “in the Mid-
night Hour" and all those other things
we did in Memphis.

You've been credited with almost cre-
ating the Stax-Volt rhythm sound in that
““Midnight Hour" session. Changing it
around.

Well, | think there's a lot of romance
there. | just wanted to show them a
certain groove. So | went out and
danced a little beat for them that |
thought would work better than the one
they were working on.

This was for Steve Cropper and Duck
Dunn and all those guys?

Yeah, I'm very uninhibited [laughter].
I'll tell you, in the beginning, when | first
started recording, the idea of dancing
in front of veteran session players
would have been appalling. | mean, |
was very timid about even asking to do
anything. But after a while | figured
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what the hell, I'm signing the checks
around here [laughter].

Did the Stax-Volt musicians play differ-
ently after that?

Yeah, well, that's what they say. We
just pushed two and four a little bit.
Instead of leaving it back in the slot, we
just advanced it. [He hums, accenting
the second and fourth beats.] It gave it
kind of a snap, a punch which was
new, which was coming off The Jerk. !
was just doing The Jerk with them.
Tell me about American Recording
Studios, Chips Moman’s place. | hear
they had two two-track machines that
were somehow patched together, and
some funky, three-track board.

It was pretty much like that. Tom Dowd
came up and helped them with the
engineering. Chips used to play guitar
in the Muscle Shoals band, and then
he stepped out on his own. | guess |
helped him get the American studios
started. | financed it for no interest, for
no involvement. | just liked him, and |
figured it would be another good place
to record. | did that in Muscle Shoals,
and | did that in Miami, both to a great-
er extent. In other words, | enabled
Muscle Shoals to buy a new board and
a tape machine, and the same thing
with Criteria in Miami, another place
where | used to like to record.

You didn't have any problem working
with such a makeshift technical setup
at American?

I tell you, | never cared about that. | let
Tom Dowd worry about that stuff.
Let's talk about Duane Allman and
Capricorn.

I had this association with Phil Walden.
He was Otis Redding's manager. With
all of Otis' success, we spent a lot of
time together, and Phil and | hit it off
pretty well. Phil expanded with a book-
ing agency and management compa-
ny. Then he came to me in my capacity
as one of the principals at Atlantic and
said, "Could you front me a setup in
Macon so | could have my own stu-
dio?" | said, "It sounds okay to me, but
let's go it one better. I'll finance you in a
label.” | wanted to motivate him be-
cause | was hungry for product from
the South, and he was right there in
position. We decided to call it Capri-
corn, because we both come under
the sign of Capricorn—not that | be-
lieve in any of that nonsense. We de-
cided to try to put The Allman Brothers

JOE TEX

CARLA THOMAS

BEN E. KING
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together. They'd been together before,
but not successfully—The Aliman
Joys, and something eise. Henry Stone
had some sides on them out of Miami.
Now, Duane was under contract to
Rick Hall at Muscle Shoals as a side-
man. Rick never signed anyone as a
sideman. Musicians to him were inter-
changeable. But somehow he had the
instinct, the smarts, to sign Duane All-
man. So | bought Duane Allman'’s con-
tract from Rick Hall, and Rick Hall
thought that the heavens had opened
up because | gave him $15,000 for a
guitar player who couldn't sing and
didn’t write songs. | freed him up and
turned him over to Phil, and Phil put
The Allman Brothers together. Qur in-
terest was that we distributed the label.
It is still some of the best music that |
know out of the South.
You brought J. Geils in, also?
That was through Jon Landau. Jon
knew the Boston area; he was living up
in Boston. He bedeviled me until |
signed The J. Geils Band. | gave Geils
a $30,000 advance, which was a for-
tune, unheard of, with the condition
that Landau would produce them. He
hadn't produced anything then that |
know of. We caught The MC5 on their
second bounce, and | know he worked
with them, but | don't remember the
chronology. But | thought enough of
Landau to entrust the session to him,
my investment. | was under some
heavy scrutiny from my associates to
make good on this $30,000 invest-
ment. So Landau goes into the studio
with them somewhere up in Massachu-
setts, | guess, and two weeks later he
calls me and says, "l want out of this
" He couldn't or wouldn't, or what
have you. I've been faced with this
before, where you sign somebody on
the strength of the producer connec-
tion and then the producer takes a
cab. So, the first producers for The J.
Geils Band, if | remember, were Brad
Shapiro and Dave Crawford, two guys |
had put together. Dave Crawford was
a disc jockey out of Atlanta, and Brad
Shapiro was a Henry Stone pupil. Of
course, J. Geils flourished but never
realized their potential on Atlantic, as
you know.
Let's talk about Dylan. How did you
and he come together for Saved and
Slow Train Coming, both of which were
done in Muscle Shoals?
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He asked me to do it. At that time |
guess I'd known him 10 years. That
was about '77 or '78. Let's see; in '77 |
did the score for Pretty Baby for Louis
Malle, so | guess that was '78. | met
Dylan through Doug Sahm, Sir Doug-
las, who is one of my greatest friends
in the business and a person | have the
greatest affection for, and admiration
and respect. If you asked me who's the
best rock musician of all time, and |
had to pick one person, I'd say Doug
Sahm has about the best ability. Unbe-
lievable man.

Did Bob say, ‘'Jerry, take me to Mus-
cle Shoals and do it the way you did it
with Aretha and Wilson Pickett,”’ and
so forth?

That's right. He wanted to get that
sound. What he wanted was more of a
tailored, big funk sound, which he
didn’t have on his records. He wanted
a little more precision, a little more mu-
sical input. It was something he felt
was time. That was the general idea.
When | said Muscle Shoals, no prob-
lem. But even more interesting to me,
and what I'm pleased about, the inno-
vative part of it, was bringing in Mark
Knopfler of Dire Straits as the lead gui-
tar. instead of going with the regular
Muscle Shoals section, | changed it a
little bit. And of course, Barry Beckett
was coproducer on that, and a lot of
him is on that record.

How did you work with Beckett as co-
producer? Was it similar to the way
you worked with Ahmet?

Very much the same, yeah. There's got
to be a lot of respect, and a lot of
listening to the other person's ideas.
Barry does more on the arranging side
and leading the band through the stu-
dio, and I'm more in the directorial po-
sition in the booth. But in the prepara-
tion we just worked the same way to-
gether, equally. Before | invited Barry
to be coproducer, he, in fact, was co-
producing. It always works like that. He
had come out at the keyboard, he was
putting a lot of things together that i'd
just jump on instantly and say, “That's
it, let's go with it.” At some point it
would ‘have been indecent if | didn't
invite him to become a participant. The
same thing with Tom Dowd

How about Willie Nelson? You opened
Atlantic’'s Nashville office. Was Willie
the first country artist signed?

No, because we had people running

the office, and they were signing peo-
ple down in Nashville. But Willie |
signed. | signed two people, Willie Nel-
son and James Talley.

Willie was without a label at the time,
wasn't he?

That's right. It was no problem signing
Willie. It was not a heavy deal. Nobody
wanted him. He was over 40 years old,
and he had the pigtails and earrings.
He was like persona non grata in
Nashville. The outlaw. What a bunch of
bullshit that “outlaw stuff was. But Wil-
lie played it for all it was worth, and
God bless him, he should have. The
way | met Willie: There was a songwrit-
er named Harlan Howard, who wrote
some great songs. He used to have an
open house every year in Nashville. |
think that house burned down since
then. But everybody would be there
playing and picking. It was a party.
There would be Conway Twitty and
Waylon Jennings, a whole panoply
would be there. | had never met Willie
Nelson until that afternoon, but | loved
him to death. Everything about him—
the voice, the music, his guitar playing,
his concept, the total picture, his song-
writing. | had recorded his “Night Life"
with Aretha Franklin long before | met
him at Harlan's. He's got to be some-
thing if B. B. King and Aretha Franklin
recorded a song by this country boy
from Texas. But | believed very much
in the affinity of certain country players
for the blues.

What did you finally end up cutting
with Willie?

The first thing that' | cut with him was
Shotgun Willie but Arif Mardin did most
of that, as line producer. | turned the
project over to him. | was sort of execu-
tive producer, although | don't take ex-
ecutive producer credits, | don't like
that title. Then | line-produced a couple
of his songs, and that got him off to the
races. Then the next one | produced, |
took him to Muscle Shoals, and we
used the Muscle Shoals rhythm section
amplified by Fred Carter on lead gui-
tar. Up in Nashville they were saying
that it couldn’t be done, that Willie Nel-
son cannot cut country music in Mus-
cle Shoals because it's too funky, it's
too black.

What came out of Muscle Shoals?
Phases and Stages. A lot of people still
think this is Willie's masterpiece.

Now, more recently, you signed The
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Gang of Four and The B-52's. | think
The Gang of Four wa$ one of the best
bands to come out ofzthat whole era.
Yeah. They were kind of like white boys
playing James Brown with polemical
lyrics. And | signed The B-52's be-
cause | heard this amusing quality in
their record, but most of all, | knew they
had a following. That's the best way to
sign somebody, whep they've got a
built-in following. You |very rarely have
that opportunity. By the time you know
that you can get a group, they've got
followings in six cities, and CBS al-
ready has them signed.

Is there anyone else you have in mind
to work with?

Yes | do, right now. There's a group
called Kristi Rose and The Midnight
Walkers. It's a three-plece band, rock-
abilly, with a female singer. She's from
Tennessee, and they're from anyplace.
The leader of the group, his name is
Chris, too. It's a great story. | had this
beautiful antique French chandelier in
my dining room. There was a man who
used to come and clean the chandelier
once a year, it's a spegialty. It was this
guy Chris. And he bergs me a tape,
naturally everybody brings me a tape.
The milkman brings me a tape. So he
brings me this tape, and | liked it a lot. |
said, “This sounds pretty good, you
ought to do some more.” | wasn't
ready to jump in, they weren't ready.
Chris said to me, "l need some help, |
want to go into the studio and cut some
demos.” | have a son, Paul, who is a
very good producer. || suggested they
meet my son and see if they liked each
other, and they did. They went further,
and the band just buiit since then.
They've been playing at Irving Place,
the Pyramid Club, the Lone Star. The
girl is dynamite. She's something be-
tween Janis Joplin and Dolly Parton.
Incredible singer. So I'm right now ne-
gotiating a contract to sign them up to
a production arrangement, and then |
will attempt to place them on a good
label, and my son and | will coproduce.
We'll have to watch for them.

Listen, if | can’t get in a plug after all of
this . .. . Like my momma said, “Don't
forget to get in the plug.”

(Editor's Note: Jerry Wexler informs us
that, since the time of this interview, the
deal with Kristi Rose and The Midnight
Walkers fell through. In the record
business, nobody wins them all.)
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Willie Nelson—the voice,
the music, his guitar
playing, his concept, his
songwriting. | believed very
much in the affinity of
certain country players for
the blues.

WILLIE NELSON il
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THE B-52's
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WHYS
AND

H@WS
OF CASSETTE
FQUALIZATION

HERMAN BURSTEIN

equalization, which is frequency alteration in record-

ing and playback to overcome the tape system's
inherent frequency deviations. The choice of equalization
characteristics interrelates with problems of noise and dis-
tortion, and varies among tape types and even among tapes
of the same type.

A tape playback head is a “velocity" device, whose out-
put increases as the signal frequency increases. That is, for
a given signal level on the tape, the output of the head
doubles if frequency doubles, goes up tenfold if frequency
increases by a factor of 10, and so on.

it is more convenient to express this relationship in deci-
bels. For a constant signal level presented to the playback
head, as frequency rises output rises just about 6 dB/
octave, or exactly 20 dB/decade. This is true for an “ideal"”
head, one without losses or other aberrations, as distin-
guished from actual heads. Today's high-quality heads
come quite close to the ideal, but there are still differences
of some consequence in the extreme bass and, particularly,
in the extreme treble.

Momentarily, let's assume we have both an ideal, lossless
tape system which produces a flat recorded signal on the
tape and an ideal playback head. Unequalized record-
playback response is then the same as the output of an
ideal head, shown by curve ABC in Fig. 1. To achieve flat
response, it is merely necessary to employ playback equal-
ization which mirrors head output. This is curve DBE, declin-
ing 6 dB/octave as frequency rises. (A simple R-C [resis-
tance-capacitance] circuit could readily take care of the
matter.) Curve FBG is the resulting flat response.

Figure 1 is not entirely fanciful. At a high tape speed such
as 30 ips, the unequalized record-playback response and
the required equalization would be very close to curves
ABC and DBE. And life would be simple.

To get fiat, wide-range response from tapes requires
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In playback, treble
loss is due mainly
to the width of the
head’s gap: The
wider the gap, the
greater the loss.

But as tape speed is reduced, signif-
icant losses appear, particularly in re-
cording. By the time we get down to
178 ips, these losses are profound. Fig-
ure 2 takes us from the ideal world into
the real world, showing the typical un-
equalized record-playback response
of a high-quality, two-head cassette
deck—in this case, a Harman/Kardon
CD391—when using Type Il (chromi-
um dioxide or ferricobalt) tape. (I am
indebted to Peter Philips of Harman/
Kardon for supplying measured data
on the CD391's equalization and fre-
qguency response, which | used to pro-
duce Fig. 2 and several other figures.)

In Fig. 2 we principally note the huge
treble loss, amounting to about 1 dB at
1 kHz and reaching about 41 dB by the
time we get out to 20 kHz. This loss is
the difference between the ideal, 6-dB/
octave rising response (curve ABC in
Fig. 1) and the actual treble response
shown in Fig. 2. About 36 dB of the
loss at 20 kHz occurs in recording, and
about 5 dB in playback.

Treble loss in recording is due main-
ly to demagnetization. The recorded
signal consists, in effect, of a series of
bar magnets; as frequency rises they
grow shorter (more cycles per second
entail more—and necessarily shorter—
magnets in a 1-S span of tape), so that

their opposite poles get closer togeth-
er and tend increasingly to cancel
each other. The erasing effect of bias
current is also substantial; this effect
increases as frequency rises because
high frequencies are not as deeply em-
bedded in the tape as others. In addi-
tion, slight treble loss occurs in the
record head due to winding capaci-
tance, eddy currents, and hysteresis.

In playback, treble loss is due mainly
to the width of the playback head's
gap. The wider the:gap, the greater the
loss. As frequency increases and the
recorded bar magnets grow shorter,
gap width approaches magnet width
and the resolving power of the gap
begins to fail. The record-playback
head in a two-head deck ordinarity has
a wider gap, and incurs greater treble
loss in playback, than the separate
playback head in a three-head deck.
Slight additional treble losses occur in
the head due to winding capacitance,
eddy currents, and hysteresis.

There is some further playback aber-
ration below 40 Hz, too. First, there are
several bumps in response, on the or-
der of 0.5 to 1.5 dB. Second, there is a
slight uptilt with respect to the ideal 6-
dB/octave response, as shown by the
smoothed version of the deck’'s re-
sponse. The uptilt reaches about 3 dB
at 20 Hz and makes a slight contribu-
tion to the bass boost needed in play-
back. The foregoing phenomena are
due to the “contour effect,” whereby
the entire head, not merely its gap,
reacts to the magnetic flux on the tape.

With the exception of the slight head
losses due to winding capacitance,
eddy currents and hysteresis, all the
losses described above become in-
creasingly severe as tape speed is re-
duced. It takes just as many flux
changes (“bar magnets") to record a
given frequency at a slow tape speed
as at a high one. But as speed is re-
duced, the amount of tape that passes
the head per second is also reduced,
and the magnets must become shorter
in order to fit into the allotted length of
tape. As we have already noted, the
major record and playback losses in-
crease as the recorded magnets be-
come shorter. In technical terms, these
maijor losses increase as the recorded
wavelength decreases, with wave-
length in inches being tape speed in
ips divided by frequency in Hz.

How Equalization Is Achieved

Figure 2 makes it obvious that, in
general terms, bass boost and treble
boost are needed to restore flat re-
sponse. Not obvious is the amount of
boost required and whether each kind
of boost should be provided in record-
ing or playback. Fortunately we have
industry standards, which in broad
terms call for the following:

® Bass boost is to occur largely in
playback; if applied in recording, the
vast amount of bass boost needed
would overload the tape.

e Treble boost is to occur largely in
recording. Substantial treble boost in
playback would heavily accentuate
noise, because great amplification is
required for the tiny signal produced
by the playback head.

® Record-head losses are to be
compensated for in recording, play-
back-head losses in playback.

® A specific playback equalization
curve is to be followed, depending on
tape speed and tape type. This is fun-
damentally a bass-boost curve, modi-
fied (in accordance with the above
principle) to compensate for each indi-
vidual deck's playback-head losses.
Stated differently, the combination of
playback amplifier equalization plus
head losses must conform to the stan-
dard playback curve.

e The record equalization is to be
such that, in conjunction with standard
playback equalization, flat response is
achieved. This is largely a treble boost,
some of which (usually very little) is to
compensate for record-head losses.

We now turn to specifics for cas-
sette-deck equalization.

Two standard playback equalization
curves are provided for cassettes, as
shown in Fig. 3. Curve ABC shows
standard playback equalization for
Type Il (chromium dioxide or ferrico-
balt), Type Il (ferrichrome—now little
used), and Type IV (metal) tapes.
Curve DBE shows standard playback
equalization for Type | (ferric oxide)
tapes. It is customary to show these
curves using 400 Hz as the reference
frequency.

The standards express these curves
in terms of turnover (also called transi-
tion) frequencies, or in terms of time
constants. The relationship between
turnover frequency and time constant
is f equals 159,155 divided by t, where

74

AUDIO/JUNE 1985




fis turnover frequency in Hz and t is a
time constant given in microseconds.
Correspondingly, t equals 159,155 di-
vided by f.

Curve ABC has designated time
constants of 70 and 3,180 pS. Accord-
ingly, the turnoverTfrequencies are
2,274 and 50 Hz. This signifies that
bass boost commences at 2,274 Hz
(where it is up 3 dB} and levels off at
50 Hz (where it is 3 dB below maxi-
mum). Curve DBE has time constants
of 120 and 3,180 uS, or turnover fre-
qguencies of 1,326 Hz and 50 Hz. Total
bass boost—from above 20 kHz to be-
low 20 Hz—is 33.1 dB for the 70-pS
curve and 28.5 dB for the 120-pS
curve.

Depending on tape type used, a
cassette deck is supposed to conform
to one of the two playback curves in
Fig. 3. It bears repeating that the
deck's total response-—the combina-
tion of its playback-amplifier equaliza-
tion and playback-head losses, not its
equalization alone—must conform to
these curves.

To see how this works in practice,
let's return to the Harman/Kardon
CD391 unit, whose unequalized re-
sponse is shown in Fig. 2. The equal-
ization supplied by that deck's record
and playback amplifiers, and the re-
sulting record-playback response, ap-
pear in Fig. 4. Curve ABC, consisting
chiefly of bass boosl, is provided by
the playback amplifief, and curve DBE,
consisting chiefly of trebie boost, is
supplied by the record amplifier. When
the equalizations of ABC and DBE are
applied to the unequalized record-
playback response of Fig. 2, they pro-
duce the record-playback response of
FBG in Fig. 4, which is substantially flat
through the audio range.

It is to be noted in Fig. 4 that seg-
ment DB of record curve DBE includes
a mild bass boost. This partly compen-
sates for the fact that segment AB of
playback curve ABC does not extend
linearly all the way to the lowest fre-
quencies but starts to level off (3 dB
below maximum) at about 50 Hz—con-
sistent with standard equalization. Fur-
ther boost at the low bass end is sup-
plied by the playback head'’s slight up-
tilt, as observed in Fig 2. The net result
of AB in playback, DB in recording,
and playback uptilt is|to maintain bass
response a little short|of flat. As shown
by FB, bass response drops slightly
below 35 Hz; it is about 1.5 dB down at
20 Hz.

At the extreme high end, we may
note in Fig. 4 that this deck's record-
playback response exhibits a trivial
rise of about 1 dB. This is either be-
cause of slightly excessive treble
boost due to component tolerances in
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Fig. 2—Unequalized record-playback
response of a two-head cassette
deck (Harman/Kardon CD391), with
Type Il tape and appropriate bias.

the record equalization, or because
the tape to which the record equaliza-
tion was applied is a bit "hot" at the
high end.

How close does actual playback-
amplifier equalization (curve ABC in
Fig. 4) come to the standard equaliza-
tion (curve ABC in Fig. 3)? Figure 5
compares the two. In Fig. 5, DBE is the
actual equalization and ABC is the
standard. The two curves are very

close. Below 400 Hz, segment DB of
the actual curve is no more than 1 dB
away from segment AB of the standard
curve. This minuscule difference is
probably due to component toler-
ances. Above 400 Hz, it appears at
first sight that the actual and standard
segments BE and BC part company
too much. But it must be remembered
that the industry standard requires the

actual curve to include compensation
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Fig. 3—Standard playback
equalization curves for cassette,
including both amplifier equalization
and playback-head losses. Curve
ABC, for Type /I, lll and IV tapes, has
turnovers of 70 uS (2,274 Hz) and
3,180 uS (50 Hz); curve DBE, for
Type | tape, has turnovers of 120 uS
(1,326 Hz) and 3,180 uS.

| PLAYBACK AMPLIFIER EQ

| RECORD AMPLIFIER EQ

Fig. 4—Record and playback
amplifier equalization of an actual
deck (Harmani/Kardon CD391 for
Type Il tape). Applying playback
equalization ABC and record
equalization DBE to the unequalized
response of Fig. 2 yields the actual
record-playback response,

curve FBG

e —
TYPES X, M ANDE  ©

for losses of the playback head. There-
fore BE includes treble boost, reaching
about 5 dB at 20 kHz, which essentially
accounts for the difference between
BE and BC. If one adds playback-head
fosses to BE, this brings the curve
down so that it becomes BC.

Standardizing Playback Curves

As we shall bring out later, for a
given cassette type, it is feasible to use
more than one kind of playback curve
in terms of the amount of bass boost
provided. So why has the amount of
bass boost been standardized? And
why are there two standard curves for
cassettes?

One reason is to extract the most
from the tape in terms of extended
treble response, minimum noise, and
minimum distortion. These three desir-
ables are conflicting; that is, an im-
provement in one respect necessitates
a sacrifice in one or both of the others.
Proper choice of turnover frequencies,
particularly the upper one, can pro-
duce an optimum compromise among
the conflicting requirements.

We can look at the standard play-
back curves of Fig. 3 in a different light
than previously: We can view them as
providing treble cut above 400 Hz. The
greater the descent of the curve (the
greater the treble cut), the more it re-
duces noise in the playback portion of
the tape system. Therefore, the 70-uS
curve initially appears preferable to the
120-w.S curve.

However, things are not that neat. As
we shall explain later, the amount of
bass boost (or treble cut) employed in
playback governs the amount of treble
boost needed in recording. The great-
er the bass boost in playback, the
greater the treble boost needed in re-
cording. Thus, the 70-pS playback
curve necessitates more record treble
boost than does the 120-pS curve. But
with increased record treble boost,
there is increased risk of tape satura-
tion, which results in distortion and im-
paired treble response. One could re-
duce the risk of tape saturation by low-
ering the signal level recorded on the
tape, but this would reduce the signal-
to-noise ratio. Alternatively, one could
reduce the amount of treble boost
needed by lowering the amount of bias
current employed in recording. How-
ever, less bias entails more distortion.
It is therefore necessary to look for a
specific playback equalization, and
thus a specific record equalization,
which together permit an optimum
compromise among the conflicting re-
quirements for extended treble re-
sponse, low noise, and low distortion.

The risk of tape saturation due to
record treble boost varies with cas-
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sette type; hence, so does optimum
playback equalization. The risk is
greater for Type | cassettes than for
the three other types. Therefore, the
industry has taken the position—with
which some disagree—that 120-p.S
playback equalization is optimum for
Type | cassettes, and 70-pS for the
other three types.

The second reason for standard
playback equalization is, of course, to
provide compatibility among tape
decks. It is highly desirable for a cas-
sette recorded on one deck to provide
flat response when played on another.
This is possible only if all decks use the
same—that is, standard—playback
equalization.

Record Equalization

We have seen that for a given cas-
sette type there is a standard playback
equalization curve. It is logical to ask
whether there is also a standard record
equalization curve. Strictly speaking,
the answer is no. The industry stan-
dard calls for each deck to supply
whatever record equalization is re-
quired to produce substantially flat re-
sponse when the deck incorporates
standard playback equalization;
hence, a standard record curve is not
needed. Moreover, it could also be
troublesome. For a given cassette
type, equalization supplied by the re-
cord amplifier tends to differ somewhat
from one manufacturer's deck to an-
other's for the following reasons:

e Manufacturers may have different
concepts of “substantially flat” re-
sponse. Those who elect to maintain
response to 20 kHz or beyond tend to
use more treble boost than those who
choose to go only to 16 kHz or so.
Returning to Fig. 4, we see that very
substantial treble boost is needed to
maintain response to 20 kHz; in this
example, treble boost reaches about
17 dB at 20 kHz. But the greater the
treble boost, the greater the likelihood
of tape saturation, with undesirable
consequences for treble response,
distortion, and noise, as discussed
earlier. Therefore, a manufacturer may
decide to forgo flat response past 16
kHz or so in exchange for lower risk of
tape saturation; accordingly, he will
use less record treble boost.

® The next reason has to do with
width of the playback head's gap. The
narrower the gap, the more extended
the treble response in playback. A
separate playback head can have a
narrower gap, and therefore better tre-
ble response, than wilt a head used for
both record and playback. If a deck is
capable of extended playback re-
sponse, it becomes desirable to ex-
tend treble boost in recording.

Fig. 5—Comparison of actual Type I
playback-amplifier equalization of the
CD391 with standard playback
equalization, showing slight treble
boost to compensate for playback-
head losses.

\ y— 6-dB8/0CTAVE SLOPE

“ / STANDARD PLAYBACK
N L~ €a For
D 'y TYPES Tl AND I¥

MPLICIT RECORDED FLUX —
(TYPE T}

L WMPLICIT RECORDED FLUX
(TYPES Tl AND IV )

Fig. 6—For any tape type, recorded
flux standards are implicit in the
difference between the slope of an
ideal playback head’s equalization
requirements (ABC) and standard
playback equalization for that tape
type. Curve FBG, the implicit
standard flux for Type Il and IV tapes,
is derived from ABC and the 70-uS
EQ curve (DBE). Curve HBI, for

Type I tapes, is derived from ABC
and the 120-uS curve shown in Fig. 3.
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There is no standard
record EQ, as each
deck will supply
whatever is required
for flat response
using standard
playback EQ.

® Record equalization will also vary
with the amount of bias current each
deck manufacturer uses in recording.
Bias current affects frequency re-
sponse, noise, and distortion. As bias
IS increased, distortion is reduced, but
treble response is also reduced. The
reduction in treble could be offset by
greater treble boost in recording, but
this would increase the risk of tape
saturation. Such risk could be reduced
by lowering the recording level, but
this would worsen the signal-to-noise
ratio. Thus, the manufacturer seeks
that bias current which, in his opinion,
achieves an optimum compromise
among the conflicting requirements for
extended treble response, low noise,
and low distortion. The decision as to
optimum bias may differ a bit from one
deck manufacturer to ancther; accord-
ingly, so will the record treble boost
each manufacturer uses.

® Deck manufacturers choose re-
cord equalization with respect to a
specific tape. Since tapes of the same
type but of different make or variety
may differ somewhat in their treble
characteristics, record treble boost will
also vary.

e Some decks use Dolby HX Pro,
which employs the high-frequency

content of the audio signal as part of
the total bias current. As the treble
signal increases, the amount of bias
current taken from the deck’s bias os-
cillator is correspondingly reduced, to
maintain a constant total bias. Such
reduction in oscillator bias somewhat
lessens the amount of treble boost
needed.

Manufacturers may also differ in
their concept of the amount of bass
boost to be used in recording. We not-
ed earlier that a slight amount of bass
boost in recording is desirable to offset
the levelling off of bass boost in play-
back from 50 Hz down. One manufac-
turer may elect a substantially full off-
set in order to maintain essentialty flat
record-playback response down to 20
Hz or so. Another may decide to main-
tain essentially flat response less far
down, say to 40 or 50 Hz, and there-
fore will provide less bass boost in
recording.

Standard Recorded Flux

Although there is no standard equal-
ization curve with respect to the deck's
record amplifier, there is an implicit
standard with respect to the amount of
magnetic flux (signal) recorded on the
tape. As we saw in Fig. 1, if a signal
were recorded flat (constant magnetic
flux on the tape), the response of an
ideal head (or a real head with ampilifi-
er compensation for its deviation from
ideal) would rise 6 dB/octave. In this
case, playback equalization would
consist simply of a 6-dB/octave treble
roll-off (or bass boost).

In practice, however, the playback
system's equalization does not fall 6
dB/octave, but follows a standard
equalization curve. This implies that
the magnetic flux recorded on the tape
cannot be constant if flat record-play-
back response is to be maintained:
Magnetic flux must be altered in accor-
dance with the difference between a
line falling at a rate of 6 dB/octave with
increasing frequency (ABC in Fig. 6)
and the standard playback curve
(DBE).

Subtracting the standard, 70-pS
playback curve (DBE) from ABC, we
get curve FBG as the implicit standard
recorded flux for 70-uS cassettes. For
flat response to be maintained from 20
Hz to 20 kHz, recorded flux must in-
clude a bass boost that reaches about

8.5 dB at 20 Hz and a treble drop that
reaches nearly 19 dB at 20 kHz.

If this treble loss is permissible (and
it is, in fact, mandatory), then it is not
necessary to supply enough treble
boost in recording to compensate for
the entire 36 dB of record losses
shown for a typical cassette deck in
Fig. 2. Only 17 dB of treble boost need
now be supplied by the recording am-
plifier—and, from Fig. 4, we see that
the treble boost supplied by the deck
in question reaches 17 dB at 20 kHz. In
keeping with the principle that record-
ing losses should be compensated in
recording, and playback losses in
playback, the remaining 5 dB of the
41-dB record-play treble loss (Fig. 2) is
compensated for in playback equaliza-
tion (Fig. 3).

The dashed curve HBI in Fig. 6
shows the implicit standard recorded
flux for Type | (120-uS) cassettes, de-
rived in the same manner as FBG.
We've already seen the standard play-
back curve for Type |, curve DBE in
Fig. 3. Itis significant to note that in the
treble range the recorded flux for Type
| cassettes is about 4.4 dB less at 20
kHz than for the other types. Therefore,
less record treble boost is needed for
Type |I.

The reason that recorded flux is only
an implicit standard is that measuring it
is a difficult laboratory procedure.
Therefore, standards are based on
playback equalization characteristics,
which are more readily measured—
and which, as we have just seen, imply
standard recorded-flux curves.

Playback EQ and
Record Treble Boost

Figure 6 has suggested that less re-
cord treble boost is required for Type |
tapes than for the other types because
of different playback equalization and,
therefore, different recorded flux. Fig-
ure 7 shows specifically how choice of
playback equalization, either 70- or
120-uS, affects the required amount of
record treble boost for an actual cas-
sette deck. Curve ABC repeats the un-
equalized record-playback response
of the deck represented in Fig. 2, using
Type Il tape. In. Fig. 7, curve DBG
shows the playback response if 70-uS
playback equalization (ABC in Fig. 3)
is applied to ABC. The difference be-
tween segments Bl and BG is the re-
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quired treble boost when 70-uS play-
back equalization is used. For exam-
ple, at 10 kHz the playback response
after playback equalization is about
—9 dB. Hence, about 9 dB of treble
boost is needed at 10 kHz to achieve
flat record-playback response. As
Figs. 4 and 5 indicate, 7 dB of this
treble boost is supplied in recording,
and the other 2 dB in playback.

Curve FBE in Fig. 7 shows the play-
back response that would result if 120-
uS playback equalization were applied
instead of 70-uS equalization. Less tre-
ble loss is now evident in playback so
that less treble boost is needed in re-
cording. For example, at 10 kHz the
playback response is now only about
4.75 dB down, instead of 9 dB as be-
fore. (To achieve utterly flat response,
record equalization would have to pro-
duce a very slight drop, less than 1 dB
at most, between approximately 500
Hz and 5 kHz.)

Looking at the bass end, if 70-uS
playback equalization is used, and if
flat response is to be achieved, the
required bass boost in recording is the
difference between segments HB and
DB. Such boost would reach about 5.5
dB at 20 Hz. Very similar record bass
boost would be needed if 120-uS play-
back equalization were used instead.

(There is a seeming discrepancy:
Fig. 6 indicates that, for flat response
all the way down, recorded flux should
be about 8.5 dB up at 20 Hz, while Fig.
7 indicates that bass boost of only
about 5.5 dB is needed. However, we
must recall from our discussion of Fig.
2 above that the playback head in
question exhibits about 3 dB boost at
20 Hz, owing to the contour effect. This
brings the required amount of record
bass boost down to 5.5 dB at 20 Hz\)

Figure 7 shows us something impor-
tant: How the choice of playback
equalization affects the required
amount of record treble boost. The
greater the playback bass boost, the
greater must be the record treble
boost. Since Type | tape cannot safely
accept as much record treble boost as
the other types, 120-uS playback
equalization (curve DBE in Fig. 3) is
used for Type |, while 70-uS playback
equalization (curve ABC in Fig. 3) is
reserved for the other types.

Figure 7 reveals another important
fact—that the unequalized record-
playback response of a deck for a giv-
en type of tape does not precisely dic-
tate the equalization needed for essen-
tially flat response. We see in Fig. 7
that two kinds of playback equalization
could be used—either 70- or 120-uS.
By this token, other kinds could also be
used, such as 90 pS, 100 uS, etc. And
for each playback equalization charac-
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Fig. 7—How choice of playback
equalization affects treble-boost
requirements. This boost is primarily
supplied in recording.
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teristic, there would be an appropriate
record treble boost.

For the purpose of illustration, Fig. 8
shows the record equalization of an
actual cassette deck for Types I, Il
and IV tapes. Record treble boost is
significantly less for Type |, in large
part because of the difference in play-
back equalization between Type | and
the others. (The difference between
Type | treble boost and that of the
others reaches about 3 dB instead of
the 4.4 dB that we might expect on the
basis of the difference between seg-
ments BE and BG in Fig. 7. This 1.4-dB

variance is due to the different charac-
teristics of the various tapes for which
the deck in question is adjusted.)

A Controversy About Type Il EQ
Some in the industry have ques-
tioned whether 70-uS playback equal-
ization is the wisest choice for Type I
tape. They would prefer a curve with
an appreciably higher time constant
than 70 uS, such as 120 uS. In other
words, they would like less bass boost
in playback and, therefore, less treble
boost in recording. The greater treble
boost entailed in 70-uS equalizatior:
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Fig. 9—The industry’s revised (post-
1965) way of expressing standard
playback equalization. Curve ABC is
not the equalization to be supplied by
the playback system, but rather the
response of a properly equalized
playback system to the output of an
ideal (lossless) head playing a tape
recorded with constant magnetic flux.
The difference between the ideal
head’s output (DBE) and curve ABC
represents the equalization which the
playback system must actually
supply. Compare curve ABC of Fig. 3
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Fig. 10—Effect of playing 120-uS
recordings with 70-uS playback EQ,
and vice versa.
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| straightforwardly in Fig. 3. However,

affords less recording headroom—i.e.,
less protection against tape saturation
and its concomitant distortion and tre-
ble loss. They cite the increasing abun-
dance of program material with strong
high-frequency content, particularly on
Compact Discs and premium phono
discs, and the resultant need for ade-
guate headroom. They would be will-
ing to give up several dB of S/N (better
with 70-uS equalization) in exchange
for several dB more headroom (better
with 120-uS equalization).

The controversy may be settled by
continuing advances in the state of the
art. Modern noise-reduction systems—
principally Dolby C and dbx-—afford
signal-to-noise ratios in the 70- and 80-
dB range. The recordist blessed with
such S/N and seeking to avoid tape
saturation can afford to lower the re-
cording level several dB—say, by
about 4.5 dB, which is the maximum
difference between the record treble
boost entailed in 70- and 120-uS
equalization—and still have a very
good signal-to-noise ratio. Develop-
ments such as Dolby HX Pro and the
Dolby C treble recording characteristic
reduce the risk of tape saturation.

Confusion About Playback EQ

Until about 1965, the industry ex-
pressed standard playback equaliza-
tion in terms of the frequency contour
the playback system should supply—
primarily a bass-boost curve, as shown

since 1965, playback EQ has been ex-
pressed in terms of the deck's desired
output when playing a tape which pro-
duces constant flux in the core of the
playback head at all frequencies, as
shown in Fig. 9. Thus, the actual equal-
ization is not curve ABC of Fig. 9, but
the difference between this curve and
the output of an ideal head (the 6-dB/
octave slope of curve DBE). A graph of
this difference would reproduce curve
ABC of Fig. 3.

Effectively, the curve labelled “re-
quired playback EQ" in Fig. 9 is the
inverse of that in Fig. 3, tilted to reflect
the fact that it is referenced to a 6-dB/
octave slope instead of the horizontal
line of flat response. This has led to a
frequent misunderstanding—that play-
back equalization consists largely of
treble boost instead of bass boost.

Interchanging Equalization

Many readers have inquired about
the effects of using equalization set-
tings other than those normally recom-
mended for specific tape types. The
most obvious effects are slight alter-
ations of treble response when play-
back and record equalization are mis-
matched. If a tape intended for 70-u.S
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playback is played back with 120-uS
EQ, a slight treble boost will be heard.
If a recording intended for 120-pS
playback is played back with 70-uS
EQ. there will be a slight treble cut.

In theory, this cut or boost will reach
4.4 dB at 20 kHz, as shown in Fig. 10.
In practice, however, the difference
may be more on the order of 2.5 to 3
dB, as indicated by the record equal-
ization curves of Fig. 8. The differences
between actual and theoretical treble
response could be explained in terms
of differences in actual equalization
curves supplied by the deck in ques-
tion, or differences in the treble re-
sponse and saturation characteristics
of various tape formulations, especially
if the tape in use is not the tape which
the deck manufacturer used in adjust-
ing record equalization characteristics.

What if Type | tape were both re-
corded and played back with Type |l
or 1V equalization, or Type Il or IV tape
were recorded and played back with
Type | EQ? In each case, the treble
changes in recording would just about
balance those in playback, so overall
record-playback response would be
only slightly affected.

However, we must keep in mind that
signal-to-noise ratio would always be
affected, with 70-u.S playback equal-
ization producing less noise (higher
S/N). After all, that is the reason for
using 70-pS instead of 120-u.S play-
back equalization.

It should further be kept in mind that
use of Type Il or IV record equalization
with a Type | tape will increase the risk
of tape saturation, and therefore of dis-
tortion and loss of extreme treble, un-
less the recordist deliberately reduces
the recording level by several dB.

How Open-Reel Decks Compare

To round out the discussion of our
subject, let's compare open-reel tape
deck equalization with cassette equal-
ization. Standard playback equaliza-
tion for open-reel decks follows the five
basic principles listed near the begin-
ning of this article. The playback
curves for open-reel look much the
same as for cassette, save for differ-
ences in the upper turnover frequency
and reduced need for playback treble
boost to compensate for playback-
head losses. In all cases, the lower
turnover frequency remains 50 Hz

50 Hz (3,180 uS) in all cases.

Table I—Upper turnover frequencies and total bass boost for
standard playback curves. The lower turnover frequency is

Cassettes, Type | (17 ips)

Cassettes, Types II, lll, IV (174 ips)
Open Reel, Conventional Tape
1% ips
3% ips

7% and 15 ips
Open Reel, EE Tape

1% ips

3% ips

72 and 15 ips

Upper Turnover Total

Frequency (f,) Bass Boost
1,326 Hz (120 n.S) 28.5 dB
2,274 Hz (70 pS) 33.1 dB
1,326 Hz (120 n.S) 28.5 dB
1,768 Hz (90 nS) 31.0 dB
3,183 Hz (50 pS) 36.1 dB
2,274 Hz (70 pS) 33.1 dB
3,183 Hz (50 nS) 36.1 dB
4,547 Hz (35 pS) 39.2 dB

(3.180 pS). For speeds of 1%, 3%, 7'
and 15 ips, there are official standards
for conventional (ferric oxide) tape and
de facto standards for EE (extra effi-
ciency—akin to Type Il) tape.

As stated earlier, record and treble
losses become less severe as tape
speed is increased. Therefore, less re-
cord treble boost is needed at higher
speeds in order to achieve a given
amount of recorded magnetic flux. Or,
for the same treble boost as before,
one can achieve more recorded flux;
this in turn entails greater playback
bass boost, with a consequent im-
provement in signal-to-noise ratio (see
Fig. 6 for the relationship between
playback bass boost and recorded
flux). In practice, the upper turnover
frequency is chosen to afford some of
each of the advantages gained from
higher tape speed: Somewhat less tre-
ble boost, reducing the risk of tape
saturation, and somewhat more play-
back bass boost, resulting in a higher
signal-to-noise ratio.

Both for cassette and open-reel
decks, and for the various speeds and
tape types commonly used, Table |
shows the upper turnover frequencies
of the standard playback curves. It
also shows, for each curve, the total
amount of equalization (bass boost)
from frequencies above 20 kHz down
to below 20 Hz. Total bass boost
(equalization) is given by 20 log (f2
divided by f;), where f, is the upper
turnover frequency and f; is the lower
turnover frequency. If you want to cal-
culate the amount of bass boost at a
given frequency, use this equation:

2 2
B, 10 log X

fj P T

where B; is bass boost at the frequen-
cy of interest, f is frequency of interest,
f; is the lower turnover frequency (al-
ways 50 Hz), and f; is the upper turn-
over frequency.

For example, assume we want to
know the bass boost at 1 kHz for the
playback equalization curve with time
constants of 70 and 3,180 uS. First we
convert time constants into turnover
frequencies by dividing the constants
into 159,155 so that f; equals 50 Hz
and f, equals 2,274 Hz. Then:

Bloa = 10 log 22747 + 10002
507 + 10007

= 10 log 6.156 = 7.9 dB.

If you wish to use 400 Hz as the 0-dB
reference, calculate the boost for 400
Hz and subtract this from the boost for
the frequency of interest, yielding B'y.
For example, Bsgo equals 15.2 dB; sub-
tracting 15.2 dB from 7.9 dB shows
that B'y000 €quals — 7.3 dB when 400
Hz is the 0-dB reterence. That is, the
equalization curve at 1 kHz is 7.3 dB
below its level at 400 Hz.

The principles of tape equalization,
and their impiementation in cassette
decks, are complex. Luckily for the
tape user, however, one can make ex-
cellent recordings without grasping
these principles in detail. It is neces-
sary only to grasp the deck’s equaliza-
tion switch, and set it to match the tape
that is being used 4
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MIKE JONES

here was a time, not long ago, when the cas-

settes you recorded at home by copying LPs

would sound superior to any of the music
cassettes you could buy from your local record store.
The same cannot be said today. The current music
cassette, duplicated at high speed using Dolby HX
Pro (see Audio, August 1984) and the latest tape
formulation, is capable of superb fidelity. Its quality
can compare favorably to mass-produced vinyl rec-
ords—particularly those with more than 22 minutes
recorded on each side.

Dolby HX Professional and new tapes are just part
of the story, for in truth the music cassette has under-
gone major development during the last few years,
benefiting from better cassette housings, improved
mastering techniques, and new duplicating equip-
ment. Another important factor has been the attitude
of the duplicators themselves: They are newly and
increasingly determined that their cassettes will be
the best they can produce, comparable to those that
can be produced at home. Indeed, the leading dupli-
cators are so committed to improving quality that

DUSIRY

many of them attended a seminar organized by Elec-
tro Sound in California last year, foliowing a similar
event in London, to discuss various ways in which the
quality of music cassettes could be improved even
further.

Strange as it may seem, the largest obstacle to
progress on quality is not a technical problem for
duplicators but one of persuading the record compa-
nies to make full use of current technology—let alone
what might be developed in the future. Despite the
large profit margins involved, some record companies
are willing to use only the cheapest materials for
cassettes, in order to achieve maximum profits. They
say that the consumers who buy their products do not
care about quality, and the evidence given to support
this claim is that they receive very few complaints.
Boldly speaking, they have a captive market of 10- to
25-year-old music listeners who, if they wish to buy
cassettes of their favorite groups, have to accept
whatever quality the record company decides to pro-
duce. Why some record companies do not aim to give
good value is quite beyond most analysts, especially
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since they could obtain enormous improvements in
guality using their existing equipment by paying more
attention to detail during the transfer and manufactur-
ing stages.

| believe that it is incumbent on the record producer
to insist on good quality throughout; indeed, he can
help make the necessary funds available by not allow-
ing his group to waste valuable studio time, as is often
the case.

Quality from the Beginning

Even when the best materials are used, the sound
guality of a cassette can be easily ruined by an
inferior master, and many of the speakers and dele-
gates who attended the California seminar expressed
concern over this. |deally, the source master from
which cassettes are duplicated should be either a
digital or a first-generation analog copy of the stereo
master. If subsequent-generation anatog copies are
used, the signal-to-noise ratio and distortion will dete-
riorate, thus restricting the dynamic range. Unfortu-
nately, many record companies do not seem to realize
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ven when the best materials
are used, a music cassette’s

or care about this, often sending
fourth- or fifth-generation tapes for du-
plication. Under these conditions, it is
this running master—not the cassette
tape or the duplication process—that
will limit the sound quality. A far better
alternative would be to use digital
transfer, which avoids many of these
problems.

Before | go any further, | should ex-
plain why digital transfer is superior to
analog with respect to deterioration of
the audio signal. Once a recording has
been converted to digital format, and
providing that any subsequent editing,
mixing or transfer is executed in the
digital domain, avoiding D/A and A/D

quality can be ruined by an

inferior master.

converters, it will not matter how many
copies you make from the initial digital
recording, or how many generations
you produce—they will all sound iden-
tical to each other and will undergo no
loss of quality.

The use of chrome tape and the ad-
vent of Dolby HX Professional have in-
creased the dynamic range of cas-
settes, so that the use of high-quality
masters is more crucial than ever. This
subject was considered so important
by the seminar organizers that an en-
tire session was devoted to it. Ken
Gundry of Dolby Laboratories gave an
extremely interesting presentation on
how Dolby HX Pro can be used to
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remaining four sets of bars are for cassettes duplicated at
32:1 speed ratios, using Dolby B NR. Frequency ranges
are: Low, 1 kHz for open reel, 375 Hz for cassette;
medium, 1 to 10 kHz; high, 15 to 20 kHz.

extend the dynamic range of music
cassettes at high frequency, up to 10
dB at 15 kHz. When you listen to a
cassette recorded with HX Pro, the im-
provement can be quite dramatic, with
ferric tape sounding like chrome and
the latter like metal. Some material sim-
ilar to what Ken presented is shown
here. In addition to demonstrating the
beneficial effects of HX Pro on cassette
tape, he also showed how easy it is for
the performance of the running master
to restrict the quality of the cassette,
especially when the cassettes are du-
plicated at up to 64 times normal
speed. ldeally, what we need is a
method of extending the dynamic
range of the running master as well as
that of the cassette; this is exactly what
is achieved by fitting Dolby HX Pro to
the recorder on which the running
master is recorded.

Two manufacturers, Otari and
Studer, currently produce the new type
of mastering machines. Studer has
also improved the phase response and
tape guidance of their recorder to in-
crease the stability of the tape as it
passes across the heads. The result is
a cleanup of the phase response at the
top end of the spectrum and an im-
proved stereo image. This has proved
necessary because the masters for du-
plicating cassettes at 64:1 are normally
recorded at 3% ips.

Upgrading or replacing existing
equipment, to enable a duplicator to
take advantage of Dolby HX Pro, is an
expensive business. While there is no
doubt in my mind that it is worthwhile,
some duplicators say that they cannot
tell the difference between cassettes
which have been recorded with HX
and those which have not. If this is the
case, then they should lock very close-
ly at their system or their duplicating
methods and masters, for something is
definitely wrong.

Any doubters should try listening to
the prerecorded cassettes, currently
being produced by Capitol and EMI
Records, which carry the “XDR" logo.
Not only were Capitol and EMI the first
companies to use Dolby HX Pro on
both sides of the Atlantic, they were
also the first to develop a system
whereby they could control the consis-
tency and quality of the cassettes they
produce on an international basis. The
XDR program is one of continual devel-
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he key to cassette quality
is getting record companies

opment and one that benefits the con-
sumer a great deal. Unlike the
“Chrome for Quality” logo, the XDR
symbol means that the cassette has
been produced to exacting standards
which cover the entire recording chain
from studio to final product. If just one
part of the chain falls below specifica-
tion, then the XDR logo is not used.

| hope that Dolby Laboratories will
control the use of the HX Pro logo in a
similar way so it, too, will become a
symbol of quality. There is no doubt in
my mind that BASF missed a golden
opportunity to improve the standard of
prerecorded cassettes when they al-
lowed the industry to use the “Chrome
for Quality” logo without any effective
control as to how or when it was used.
Now all it really states is that chrome
tape has been used, which doesn't say
anything about the quality of the re-
cording—unlike XDR or Teldec's Di-
rect Metal Mastering (DMM) logo, both
of which do.

The Basic Particle

Having decided to produce the
highest quality cassettes possible,
what tapes are available to the cas-
sette duplicator? The most common
type is coated with gamma iron oxide,
more commonly known as ferric, and it
is similar to many of the Type | blank

| cassettes that you can buy. While

gamma oxide tape has been around
since the late '50s, the tape we use
today is nothing like the product that
was produced at that time. As Frank
Diaz of Columbia Magnetics explained
at the seminar, a new ferric particle is
developed every five years or so. Mod-
ern ferric tapes are quieter, offer more
dynamic range, and are far more sta-
ble than their predecessors.

But is ferric good enough, or is there
something better? Judging the issue
on purely technical grounds, | have to
say there is a better product, chrome
tape, and | believe that the majority of
the experts who attended the seminar
would agree with me. Chrome tape's
superiority is largely due to the efficien-
cy and shape of the chromium dioxide
particle and the way in which it outper-
forms pure ferric formulations for most
applications, including audio, video
and data. Indeed, chromium dioxide
could be regarded as the Rolls-Royce
of magnetic particles.

to make full use of current

and future technology.

In audio recording, chrome's output
level is similar to ferric's at low frequen-
cies, but it provides a higher output at
short wavelengths, which enables it to
handle synthesized music and digital
recordings with minimum compres-
sion. Because the chromium dioxide's
particle size is smaller and more uni-
form than its ferric counterpart's,
chrome can be packed anto the tape
more evenly and with greater density,
thus reducing bias noise and tape hiss
and increasing output. Of particular in-
terest to the critical listener is the sub-
stantial reduction in modulation noise
that is obtained with chrome; this fea-
ture, in my view, makes its universal
use for music cassettes well worth-
while. In addition, an old problem has
been overcome by the iniroduction of
new manufacturing methods; print-
through has been reduced to a point
where the figures obtained for chrome
are now lower than those for many co-
balt-doped tapes.

So, in pure audio terms, chrome has
a lot going for it, and those recordings
duplicated on chrome have a clarity
and transparency that would be hard
to obtain from any ferric tape. But be-

cause of commercial interests, chrome
has not received the universal support
from the industry that it should have
obtained on purely technical grounds.
Like Dolby HX Pro, some duplicators
cannot hear any improvement when
they use chrome, but again, this is like-
ly due to problems with their equip-
ment or low-quality masters. What they
must realize is that to achieve the ex-
cellent results that chrome is capable
of, the duplicator must pay a great
deal of attention to detail if there's to be
an audible difference in the finished
product.

Because of the impact chrome has
had on the industry, other tape manu-
facturers who do not have licenses
from DuPont to produce chrome have
produced alternatives such as Magne-
tite (from Agfa) or CS-1 (from Capitol).
The initial results obtained with these
new products are very promising, and
in subjective listening tests they come
close to those obtained with chrome.
The important thing to remember is
that all of them are a vast improvement
over standard ferric formulations, pro-
viding they have been duplicated cor-
rectly and from a good-quality master.

High-speed cassette dupfication frequently uses a
continuous-loop master tape running at high speed
through a loop bin. In this Electro Sound 8000 system, the
master runs at 240 ips, while slave units record onto large
pancakes of cassette tape at 240, 120 or 60 ips. Quality
increases as the slave speed and speed ratio to the final
cassette go down.
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Cassette Housings

Another seminar session dealt with
cassette housings, and the majority of
those attending agreed that, while the
tracking accuracy of cassette hous-
ings has improved a great deal in re-
cent years, there is still room for im-
provement. In truth, higher quality re-

assettes recorded with HX Pro
improve dramatically, with
ferric sounding like chrome

and the latter like metal.

cordings place a greater demand than
ever on the cassette housing (or shell),
which has to be made more precisely
so it can guide the tape across the
playback head more accurately. Poor
tracking will have the same effect as a
playback head which is in need of azi-
muth adjustment.

Tape-tracking errors due to cassette-shell defects, such
as the slanted pins shown in the lower drawing, have the
same effects as playback-head azimuth alignment errors.

PLAYBACK HEAD

HEAD
GAP AXIS
.

RUNNING
<4 D|RECTlO\N

IS0S00S0TNAERRNRNNENNES |

HEAD
GAP AXIS,
TAPE

RUNNING
<= DIRECTION

SLANTING PIN'
DUE TO DISTORTED
HOUSING

HEAD GAPS

Table I—Tape speeds in various duplicating systems.
Electro Sound and Gauss Duplicating Systems
Duplicating Running Master Real-Time Slave
Ratio Speed Master Speed Speed
32:1 240 ips 72 ips 60 ips
64:1 240 ips 3% ips 120 ips
128:1 240 ips 1% ips 240 ips
New Otari System, Yz-Inch Only
Duplicating Running Master Real-Time Slave
Ratio Speed Master Speed Speed
32:1 480 ips 15 ips 60 ips
64:1 480 ips 7Yz ips
128:1 480 ips 3% ips

Concern was expressed at the semi-
nar over the way some consumers
store their cassettes, particularly those
who use cassettes in cars, where tem-
peratures can easily climb above the
softening point of plastic. The point to
remember is that the plastic body of
the cassette will distort long before it
melts. Distorted housings will not track
well, nor will they sound right.

| had the pleasure of moderating the
final session of the seminar, where the
attendees took a look into the crystal
ball at the future of the industry. Of
course, the conversation soon came
‘round to the Compact Disc and alter-
native digital systems, such as the dig-
ital cassette. Most agreed that the
Compact Disc will soon become the
major competitor to cassettes, espe-
cially for the classical market, and that
vinyl would eventually fade away. Al-
though digital cassette systems are
being developed in Japan, manufac-
turers have not yet agreed on a single
common standard. Because of the
public's general awareness of the
Compact Disc and of improved re-
cording technology, a great deal of
pressure will be put on the duplicating
industry to improve the quality of cas-
settes even further. Pressure will also
be put on the record industry to make
use of current technology and future
improvements. The danger is that the
record companies may, in actual prac-
tice, do the opposite: Master from low-
quality or noisy masters, as happened
with the early Compact Disc releases.

As technology pushes forward we
shouid take advantage of it in order to
enrich our enjoyment of music. Under
the leadership of companies such as
Electro Sound, the duplicating industry
has demonstrated that the quality of
prerecorded cassettes can be very
high indeed. However, it will only be
through increased and continued pub-
lic pressure for quality recordings that
the market will more widely exhibit
such quality. So long as sales and
profits do not suffer because of low
quality, record companies can hardly
be blamed if they let quality slide by
not investing in newer and better
equipment and materials. They are, af-
ter all, in business to make money, and
they need to be shown that Gresham's
Law (that bad money drives out good)
does not apply to music cassettes. 4
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EQUIPMENT PROFILE

kHz, +0.25 dB.

0 dB.

30 ohms.

D

control unit, $99.

Manufacturer’s Specifications
Frequency Response: 20 Hz to 20

S/N Ratio: Greater than 100 dBA re:

THD: Less than 0.01%, 20 Hz to 20
kHz, at 0 dB; less than 0.1%, 20 Hz
to 20 kHz, at —20 dB.

Channel Separation: Greater than
86 dB, 20 Hz to 20 kHz.

Phase Shift: Less than 5°, 20 Hz to
20 kHz, between or within channels.

Output Level: Fixed, 2.0 V. rms at 0
dB, +0.5 dB; variable, 0 to 2.0 V
rms; headphone, 0 to 3.0 V rms into

Dimensions: 17.5in. (44.5cm) W X
28in. (7cm)H x 14.8in. (37.7 cm)

Weight: 17% Ibs. (7.9 kg).
Price: $895; optional RC1 remote-

Company Address: One Progress
Way, Wilmington,
For literature, circle No. 90

Mass. 01887.

ADS obviously intends this, their first Compact Disc play-
er, to be part of their highly regarded Atelier series of audio
components. Not only is the styling of the CD3 consistent
with that of the other components in that series, but its
performance and features clearly identify it as a top-of-the-
line product. As was pointed out to me by Richard Moore of
ADS, the CD3 is the company's second fully digital product.
Some of you may remember the ADS10 Acoustic Dimension
Synthesizer, a digital time-delay unit which used A/D and
D/A adaptive delta-modulation conversion techniques de-
veloped by DeltaLab. The CD3 is an international product,
in the best sense of the phrase, with the developmental
engineering work done on a cooperative basis by engineers
from ADS and its sister firm, Braun Electronic GmbH, of
West Germany, while a highly regarded Japanese company
does the actual assembly work in that country.

The CD3 can handle and play discs with up to 99 tracks,
and as many as 30 selections can be programmed in
random sequence. Using the optional remote control, any
30 of the 99 tracks can be programmed, with any selection
accessible immediately; using the front panel controls, only
the first 30 tracks are programmable.

The controls have been grouped in a most logical fashion,
with the more often-used basic controls placed together on
the front panel in full view. The more specialized and less
often-used controls are on a push-to-release, pivoting panel
below the disc drawer. These controls allow the more so-
phisticated user to perform such functions as toggling be-
tween display of elapsed and remaining time, toggling be-
tween track and index numbers, programming selections,
and choosing any portion of the disc for repeat play.

| have often been asked what differentiates a really supe-
rior CD player from an “adequate” one. The ADS CD3 may
help to answer the question, for it is definitely in the superior

class, as evidenced by some of its mechanical innovations
as well as by its electronic and sonic performance. The
smoothly operating, motor-driven loading drawer, for exam-
ple, cradles the CD on soft cushions to prevent any damage
to the disc itself. The slider responds quickly, smoothly, and
noiselessly. Like other ADS Atelier compeonents, the CD3
uses steel top and bottom covers for mechanical strength
and shielding. The spindle motor is an extremely quiet, d.c.,
brushless type.

| found the laser tracking-servo system to be quite resis-
tant to external shock and vibration applied to the sides of

Fig. 1—Frequency
response, left (top) and
right channels.
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the unit. The sample | tested showed some sensitivity to
mechanical shock applied vertically, but | am told by ADS
that a cure is being worked out by shock-mounting the
transport. In any case, vertical shock is the least likely type
of mechanical vibration to occur in actua! use.

Circuit Highlights

The CD3 employs two-times oversampling (88.2 kHz) with
digital filtering. Separate digital-to-analog converters are
used In each channel, with full 16-bit linear conversion.
Hypersonic, multiple-pole, analog filters with cutoffs above
35 kHz are used for improved spurious-response rejection.
These filters exhibit extremely flat frequency and phase
response in the audio band and, according to ADS, have
less than 5° of phase shift at 20 kHz. | found that the
extremely quiet and low-distortion analog stages placed no
dynamic-range limitations on this player.

Fig. 2—THD vs. frequency
at three signal levels.

e o e mn. — s — ey
-30dB LEVEL
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-24dB LEVEL -

0dB LEVEL

The CD3 employs advanced digital circuitry for tracking
and control functions and for signal processing. This VLSI
circuilry is under the control of two internal, eight-bit micro-
computers which operate together for rapid control of track-
ing and error-correction circuits, and for rapid response to
front-panel or remote-control command inputs.

Control Layout

The controls on the CD3 are, above all, designed to
perform complex functions while remaining extremely sim-
ple to use. For example, pushing the power button, with a
disc in place, will place the mechanism in the pause mode
and give a readout of the total number of tracks on the disc
and the total playing time. Loading of the disc drawer can
be done by pressing the “Start” button or touching the
“Slider” button. A “Pause” button functions as its name
suggests, while the “Skip" button moves the pickup to the
beginning of the next track if play is in progress. If “Skip" is
depressed for longer than 0.5 S, the track or index number
increases by one every half-second. Releasing the button
advances the pickup to the track or index number shown at
the time of release. Fast-forward and fast-reverse operate at
three times normal speed when these buttons are first
pressed, and at 20 times normal speed if the buttons are
held down for more than 5 S. The return button sends the
pickup back to its rest position and switches the disc-drive
motor off.

The display area above the slider drawer incorporates a
four-digit, seven-segment display for indicating elapsed or
remaining time, and a two-digit, seven-segment display for
showing the selected track or index number.

The only other features visible on the front panel are a
headphone jack and pop-out headphone level control, both
at the far right, and an indication of where to push on the
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The CD3 is definitely in
the superior class, as
evidenced by some of its
mechanical innovations as
well as its electronic and
sonic performance.

swing-down slider drawer to expose the programming and NS FT L-96 9dB R-98.7dB
display controls. These handle elapsed- or remaining-time ' ) o

; . : : -80
display, track or index selection and display, memory clear, i @
and A-B play (automatic repeat between any user-selected o -70 -20 !
start and end point). The CD3's rear panel has fixed and |, © ]
variable output jacks, with a level control for the latter. & "8 o
The optional RC1 wireless remote control is designed to |8 % 30 U w
operate all ADS Atelier remote-controllable components, not | 4 4 2
just the CD3. It operates like a flip-up telephone/address |£ 4 -00 et )
selector, with seven overlays which show key designations |~ & B *5 S - 3
for each of the components it can control. | did not have the -0 - = s e
remote-control unit on hand when | tested the CD3, but am ==t V= 3
told that the CD player will be the first ADS component ~120 556100 200 500 Ik 2K 5k oK 20K 3
controlled by this hand-held remote unit, with other compo- FREQUENCY — Hz
nents to follow. A
Measurements
Frequency response, measured for both the left and right
channels, was flat to within 0.2 dB from 20 Hz to 20 kHz (see NS l’m L'mz dB R-lEM dB
Fig. 1). Output was extremely linear at all recorded levels, ~60 O
deviating from perfect linearity by no more than 0.2 dB over i ‘I’
the range from maximum recorded level (0-dB reference a &3 o
level) to —80 dB. 51 80 A 2
Harmonic distortion at 0-dB recorded level was about as |5 @ -40 -
low as | have measured for any CD player: 0.003% at mid- | & -90 %
frequencies and no more than 0.18% at 19 and 20 kHz, & o -60 2
where many earlier generation CD players exhibited much |Z @ “OO—t"FT1T—"T"FT 1T T I [——— - -
higher distortion. SMPTE-IM distortion measurements were Z o - —_ 50 2
also extremely low, with readings no higher than 0.002% at | sl e '*'“-T——-—- §
maximum recorded levels. Twin-tone IM measurements re- -120 I -100

20 50100200 500 [k 2k 5k 10k 20k

sulted in readings of 0.0025% at 0-dB level and 0.008% at
FREQUENCY — Hz

— 10 dB. Figure 2 shows harmonic distortion as a function of
frequency for test signals at three recorded levels. As with | ]
all digital audio systems, harmonic distortion increased lin- |Fig. 3—S/N analysis, both
early as signal level decreased, reaching about 0.075% at |unweighted (A) and

—30 dB. As for undesired “beats” within or without the |A-weighted (B).

audio spectrum, they were practically nonexistent in this
unit—a direct result of the oversampling, digital filtering and
full 16-bit linear D/A conversion techniques used in the CD3.

Signal-to-noise ratios for the CD3 were outstandingly
high, measuring more than 98 dB, unweighted, and be-
tween 102 and 104 dB, A-weighted. The spectral distribu-
tion of residual noise is shown in the S/N analysis graphs of
Figs. 3A and 3B.

At low and mid-frequencies, separation (Fig. 4) ranged -80
from just over 83 to 84 dB. At higher frequencies, separation
decreased slightly—more so in Rto L than L to R. At 20 kHz,
separation in both channels was still 74 dB, far more than is
required for a very satisfactory stereo presentation. Output
from the fixed-level jacks measured 2.04 V, while maximum
level from the variable outputs was 3.24 V.

Figure 5 shows the CD3's reproduction of a 1-kHz,
square-wave signal. The shape of the square wave confirms
the fact that this player employs the now-preferred digital-
filter approach. The very low level of ripple observed on the - 100 | | “
top and bottom of the waveform is not so much the result of
phase shift (virtually none in this unit) as it is the absence of FREQUENCY — Hz
higher order odd harmonics (above 20 kHz) which are not | .
present in the reproduced square wave. The digitally gener- |Fig. 4—Separation vs.
ated unit-pulse signal on my Philips test disc was repro- |frequency.
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More and more CD players,
including this one, zip
right through my defects
disc without missing a
beat. I'll have to find a
more severe test!

duced with the waveshape shown in Fig. 6; again, a result
that is typical of CD players which employ this advanced
type of digital filtering and oversampling.

While | lack the means to check out ADS's claim of
minimal phase shift between channels or within a channel,
the 'scope photo of Fig. 7 does show that there was no
measurable phase shift between a 200-Hz signal recorded
on the left channel and a 2-kHz signal output from the right.
The simultaneous zero-axis crossing in the positive direction
of both signals confirms this.

More than two years ago, when | subjected the earliest
CD players to my special “defects” test disc (a disc with an
increasingly wide. opague wedge, a series of black dots
meant to simulate dust particles, and a simulated fingerprint
smudge), it was a rare event when a player's optical track-
ing system and error-correction system could play through
these imperfections without mistracking or muting. Now,
more and more current-generation players, including the
ADS CDg, zip right through this problem disc without miss-
ing a beat. The maximum width of the opague wedge on the
test disc is 900 microns. ADS tells me that their CD3 could
easily handle a width as great as 1.5 mm (1,500 microns). It
looks as though | am going to have to come up with a more
severe tracking test for CD players! Lateral vibration and
shock of more than mild severity also resulted in no mis-
tracking, but, as mentioned earlier, downward (vertical) ex-
ternal shock on the top surface of the unit did result in
momentary muting and, in extreme cases, mistracking.

Fig. 5—Square-wave
reproduction, 1 kHz.

Use and Listening Tests

The ADS CD3 ranks among the best-sounding CD play-
ers | have tested thus far; it reproduces well-engineered
r . CDs with smoothness and clarity. | was particularly im-
Fig. 6—Single-pulse test. pressed with its sound quality during very soft musical
passages, where earlier CD players have sometimes been
less than outstanding.

Ergonomically, the ADS CD3 is a gem. At the time | tested
the unit, the owner’'s manual was not yet available, yet | had
no trouble figuring out what the controls did and how they
were to be used. If you do most of your listening to CDs from
start to finish, or want to select tracks of a disc as you listen
(skipping those you don't want to hear all the way through),
you may not even have to refer to the owner's manual. The
display area includes a transparent window which, with its
rear illumination and mirror optics, allows you to watch a CD
spin while it plays. | find this not only desirable but comfort-
ing, since it assures me that all is well inside the drawer and
that my favorite CDs have not been swallowed up.

If there is one aspect of the ADS CDS3 that bothered me
just a little, it was the fact that the remote control is not
included as part of the standard package. | understand that
this particular remote is intended to be used with several
ADS Atelier components, and therefore it is probably a
costlier item to produce. Still, adding an extra $100 to what
is already a fairly expensive CD player may discourage
some people from considering this particutar CD player. On
the other hand, given an opportunity to audition this player
and operate its elegant controls, others may well feel that
price is of secondary importance when such a magnificently
crafted instrument is involved. Leonard Feldman

Fig. 7—Phase-error check
using tones of 200 Hz and
2 kHz.
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EQUIPMENT PROFILE

Manufacturer’s Specifications

Frequency Response: 20 Hz to 18
kHz, £3 dB; to 19 kHz with CrO,
tape; to 21 kHz with metal tape.

Harmonic Distortion: 0.5%.

Signal/Noise Ratio: 60 dB; 75 dB
with Dolby C NR.

Input Sensitivity: 70 mV.

Output Level: Line, 410 mV; head-

Price: $799.95.

Company Address: P.O. Box 6010,
Compton, Cal. 90224.

For literature, circle No. 91

wtd. peak.

cassette.

AKAI GX-R99
CASSETTE
DECK

mm) D.

phone, 1.3 mW at 8 ohms.
Flutter: 0.028% wtd. rms, =0.08%

Fast-Wind Time: 30 S with C-60

Dimensions: 17.3 in. (440 mm) W x
4.1 in. (105 mm) H X 14.6 in. (372

Weight: 19.1 |bs.

-

The GX-R99, Akai's top-of-the-line cassette deck, offers
many performance and convenience features, including
what the manual calls a “four-way approach to best record-
ing."” The first part of this approach is the Super GX 3-Head
Quick-Reverse System. The three-head configuration, of
course, provides off-the-tape monitoring while recording; it
also allows head design to be optimized for the separate
record and playback functions. Akai states that the heads,
made of glass and crystallized ferrite, have wide dynamic
range and excellent resistance to wear. The record and
playback heads share a small platform which rotates when
the tape reverses, allowing recording as well as playback in
both directions. Precisely placed stops ensure good align-
ment in forward and reverse play.

The second part of the four-way approach is the closed-
loop, double-capstan, direct-drive transport. The two cap-
stans are of slightly different diameter to prevent resonance
buildup, but the transport is otherwise symmetrical for uni-
form transport performance in both directions. An “inverse-
current” chrome-plating process gives the capstans a hard-
er, slightly rougher surface than usual, for greater durability
and a better grip on the tape.

The third part of Akai's approach is the unusual and
sophisticated CRLP (Computer Recording Level Process-
ing) system. It does more, much more, than simply adjust
levels: CRLP will set the optimum record EQ and bias for the
tape being used, measure the tape's MOL characteristics.at
400 Hz and 8 kHz, and set the recording level to the
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maximum possible without causing undesirable distortion
and tape saturation. It will do all this with the push of a single
button in less than 15 S. The bias and EQ tuning is particu-
larly speedy, taking just 2 S or so, even with two rechecks of
the adjustments. This all sounds a bit fantastic, but as my
measurements showed, CRLP does indeed do marvelous
things.

The fourth special feature is what Akai calls their High
Tuned DC Amplifier. The use of coupling capacitors is
minimized and many high-quality devices are used, includ-
ing some custom-made components. Amplifier operation is
stable, due in part to the high-speed tracking regulator in
the power supply. The Dolby NR block is separated from the
main amplifier block to eliminate mutual interference.

Control Layout

At first look, with the power turned. off, the front panel of
the GX-R99 looks very neat and perhaps a bit too simple,
with relatively few pushbuttons and no controls or indicators
in evidence. However, when the “Power" button at the
upper left is actuated, the large center panel, which had
appeared biack, illuminates to show the unit's many indica-
tors and annunciators. (At this point the display format
reflects the way the deck had been set when it was turned
off.) Just below this panel is what appears to be a horizontal
black bar labelled “CRLP" and bearing a small pushbutton
labelled “Open/Close.” A light push causes a drawer to
move out from the front panel, revealing an array of light-
touch switches with good-sized push pads. (These will be
discussed later, in conjunction with the display panel.)

At the upper left of the display is a pair of large, bluish-
white arrows that show the direction of record/play. Just to
their right, an annunciator set shows exactly what has been
selected with the Dolby NR switches (“On/Off," “B/C," and
"MPX Fiiter On/Off") that are located in the bottom row of
pushbuttons just to the right of the display panel. To the
right of these annunciators is the “Rev Mode” indicator,
which illuminates, as needed, to show continuous play (the
power-on condition), forward and reverse record/play, and
single-direction record/play. The tape-reverse button is to
the right of the display, just above the counter-mode control
buttons; these are labelled "Reset," "Mode” (for selecting
four-digit tape counter, elapsed time, or remaining time),
and "Tape" (for setting “C90/C60/C46/LC46" in the remain-
ing-time mode). The counter itself, with a counting-mode
indicator, is in the upper-right corner of the display panel. In
the remaining-time mode, the counter first shows “C90,"”
and “Tape" is used to step to another length, if needed.
After the cassette has been in record/play for a short time,
an internal calibration process leads to the display of the
remaining time in minutes and seconds. Both remaining-
and elapsed-time modes retain a basic calibration even in
fast-wind, making this useful combination of features even
more valuable.

Just below the counter control buttons are two others:
‘QMSS” (Quick Memory Search System) and “IPLS” (In-
stant Program Locating System). When in record or play
mode, a push of "QMSS" will rewind the tape to counter
zero and switch the deck into play mode. Pushing “IPLS™
will enable the deck for fast-winding, which is started with a

push of the transport-control button to advance to the begin-
ning of the next selection or to return to the beginning of the
present selection for automatic playback. When engaged,
“IPLS" appears in the display panel, just below the large
direction arrows mentioned earlier. This is a nice touch,
serving to remind the user that in this mode only the direc-
tions of fast-wind are referenced to the direction of record/
play at the time. Pushing the play and fast-forward buttons
at the same time obtains “Intro Scan,” which fast-winds to
the beginning of a selection, plays 10 S, fast-winds to the
next beginning, and so on.

There are many other things which appear on the display,
and they are perhaps best explained in conjunction with a
discussion of the switching contained in the “CRLP” drawer.
To the left are eight switch pads for control and display of
levels: “Level/Balance,” “Level —/+, Balance L/R," “Manu.
Off (CRLP)," “Memory A" “Memory B,"” “Peak/VU," and
"Spectrum.” Below the reverse mode and counter displays
are a horizontal scale and bar display for either "Vol"” from
“0" to "10" or "BAL" from "L" to “C" to “R,” with four steps
each side of “C." Once “Level/Balance"” has been used to
select one of these, "Level—/+, Balance L/R" can be
pushed down on the left for reduction in volume, or to shift
the balance to the left channel. A quick push will get one
reduction/shift step; a longer one gets a series of steps.
Similarly, a push down on the right will either increase
volume or shift balance to the right.

If a particular level setting is worth keeping, a push of
“"Memory A" (or “B") will store (for recall later) that setting—
a very useful feature for repeated recording from the same
FM station, for example. A small, red LED in each memory
button indicates if it has been selected. The record levels
can be controlled automatically with CRLP (more on this
later), but for manual control it is necessary to push “Manu.
Off (CRLP).” It's not as confusing as it sounds, for “Manu.”
lights up when actuated, and “Off (CRLP) tells the user that
if "Manu." is off, CRLP will control levels.

The “Peak/VU" and “Spectrum” buttons provide selection
among three metering modes. With “VU" the two horizontal
bar-graphs are for left and right channels, with the scale
from “—30" to " +8" in between. The segments are bluish
white to “0" and red above that. In "Peak” mode, the scale
is shifted to show levels 8 dB higher, with markings from
“—17"to "+ 15." Selecting "Spectrum" gets an automatic
switch to peak dynamics, but the upper bar-graph is now
used to show levels in a band around 400 Hz, and the lower
one shows the leveis around 8 kHz. At the left end of the
scales, "M. Low" and “High" appear in red, along with
“Spectrum”—reminding the recordist of the special nature
of this function. If the deck is in record mode, two little light
squares appear along a dashed red line, with “MOL" and
an arrow at the end. These squares show the maximum
record levels for acceptable distortion for both low and high
frequencies. (This outstanding feature will be discussed
further below.) To the left of the MOL-limit line are annuncia-
tors for the tape type: “Norm/CrO,/Metal.”

In the right-hand section of the “CRLP" drawer are the
"Rec Operation” switch pads: “Rec Pause" (with red status
light), "Auto Mute,” “Fader,” “CRLP Rec,” "Play" for either
direction (with flashing arrow to match expected direction of
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“Blank Search” finds the
next unrecorded portion of
tape that’s at least three
minutes long—handy when
adding new material to a
partially recorded tape.

=

Fig. 1—Record/playback
responses to pink noise,
with (solid traces) and
without (dashed traces)
Dolby C NR, at Dolby
level (top traces) and at
—20 dB (bottom traces),

tfor TDK AD-X (Type I),
Maxell UD-XL Il (Type II)
and Sony Metallic (Type
V) types (top to bottom in
each set). Vertical scale:
5 dB/div.

Fig. 2—Level variations
for 17-kHz tone in record/
playback mode (top) and
straight playback
(bottom). Scales: 10 dB/
div. and 1 S/div.

- il W.WLWW- | W
SUMMLUAALLLLL
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with the source level
increasing from 30 mV to
5 V. Scales: 40 dB/div.
and 5 S/div.

Fig. 3—Input/record levels
for 500-Hz tone burst
without (top) and with
(center) CRLP. Bottom
trace shows CRLP action

recording), "AT Bias" for stepping from “Std" to “Under” to
“Over” bias (each with its own indicator), “Monitor Tape/
Source” (with helpful annunciators above the left end of the
meter display), "Rec Cancel,” and “Blank Search™ (which
has a red indicator).

Here are a few brief comments on some of these func-
tions before a more detailed discussion of CRLP. A push of
“Fader” when in “Rec Pause” will initiate recording with a
fade up from zero to your preset recording level. When it is
pushed during recording, there will be a down fade, fol-
lowed by an auto-mute of 4 S and a return to “Rec Pause.”
Pushing “Rec Cancel" during recording will rewind the tape
to the beginning of the just-recorded section, mute the
recording for 4 S, and then put the deck in “Rec Pause.”
“Blank Search" initiates a fast-wind to locate the next blank
section on the tape which is at least 3 minutes long, then
automatically puts in a 4-S auto-mute section with a stop at
that point. If no such open portion is found on the first side of
the tape, the deck will automatically continue the search in
the reverse direction.

For all of the useful features described above, the best is
yet to come, for CRLP is a marvelous system. The whole
process starts with a push of “Eject” on the left side of the
bottom transport-control bar. (“Stop™ is at the right of this
bar, with fast-wind and play-direction control bars above; all
three bars are at the far right of the front panel.) After the
tape has been dropped into the carrier, the auto-tuning
procedure begins when you push “Rec Pause."” The cas-
sette compartment closes automatically and the calibration
recording begins, while a “Tuning” annunciator flashes in
the display. In just a few seconds, the record sensitivity bias
and EQ are adjusted for the best results, and a steady
“Tuning” display shows that the process is complete. In this
short time, analysis is also made of the 400-Hz MOL for a
3% distortion limit and of the saturation limit at 8 kHz. The
littte squares of the MOL display show the results of this
speedy and very useful calibration. In recording, "Rec”
appears, right under “Tuning.’

If the deck is set for automatic level setting (non-manual),
the level will be set automatically with 10 S of music and will
reduce the level later if there are further increases in the
music. If the content of the program is such that there is a
desire to shift the MOL to closer match the high-frequency
content of the music, "AT Bias™ can be set to “Under" or
“Over" for recalibration. The new MOL display will show the
new low- and high-frequency limits. With the meters
switched to “"Spectrum,” the actual 400-Hz and 8-kHz levels
can be compared to the limiting levels. Because of the
speed of the CRLP calibration, checking the possibilities is
very convenient. Level setting, whether automatic or man-
ual, is referenced continually to the distortion and saturation
limits in-the recording.

The cassette compartment at the left of the front panel
can be pushed closed, but it is much easier to push the
button for the mode desired and have it close automatically.
Between the compartment and the “CRLP" drawer are the
pushbutton switches for “Timer Start” and “Rec/Play." Push-
ing down a little hinged flap on the lower right of the front
panel reveals the headphone jack and the horizontal-slider,
output-level control. The gold-plated, stereo in/out phono
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All three tape counter
modes were helpful, and 1
really liked the remaining-
and elapsed-time modes;
very few decks have both.

jacks and a socket for the optional remote control are on the
back panel.

| removed the steel top and side cover of the GX-R99 tor a
look inside. The soldering was generally excellent, with flux
restricted to some points that had been hand-soldered.
There were two large p.c. boards, somewhat larger than
half-chassis size, stacked one above the other and contain-
ing most of the circuitry. Quite a few discrete transistors
were noted on the top p.c. board, which was a bit springy.
There were also other cards for motor control, power supply,
etc. All parts were identified by number. There were five
fuses in clips, more than in a typical deck. The GX-R99 was
very quiet in all modes—it was one of the quietest decks |
have ever checked—and the drive had fairly rigid construc-
tion. The chassis was quite rugged, with three front-to-back
rails at the sides and near the center.

Measurements

In my first check, the playback responses showed a high
roll-off at the highest frequencies. Cross-checks with other
alignment tapes and in the reverse play direction confirmed
the initial results. There was no evidence of damage to the
head mounting from shipment, but realignment was made
for both directions, aiter which very good results were ob-
tained with both equalizations. (The reader should be aware
that misalignment can occur before putting any deck to
use—it's best to have the dealer check/correct before pur-
chase.) Tape play speed was about 0.7% slow, and level
indications were slightly low (about 0.5 dB).

The Akai CRLP system did an excellent job of matching a
great many tapes. The best results were obtained with TDK
AD-X (Type 1), Maxell UD-XL Il (Type Il), and Sony Metallic
(Type V). Very good results for Type | tapes came from
BASF Pro | Super, Fuji FR-I, Konica GM-I, Maxell UD and
UD-XL |, Memorex MRX1, Nakamichi EXII, Sony AHF and
BHF, TDK AD, and Yamaha NR and NR-X. For Type |l tapes,
substantially all formulations yielded very good results; for
Type IV tapes, BASF Metal IV, Denon DXM, Konica Metal,
Magnex Studio 4, Maxell MX, Nakamichi ZX, TDK MA-R and
Yamaha MR were very good.

The record/playback responses were run at Dolby level
and 20 dB below that, both with and without Dolby C NR,
with the best-performing tapes of each type. Figure 1 shows
the responses using pink noise as the source, and Table |
lists the —3 dB points using a discrete tone. The results
were fairly good at 0 dB, but not impressive. At —20 dB, the
results were excellent, and the Dolby C NR tracking was
outstanding

Level variations made it difficult to find the high-frequency
— 3 dB point in record/play mode, especially at 17 kHz. The
effect diminished above and below that frequency, and
disappeared entirely during playback with the recording
circuits turned off. The variation was 30 dB or more (Fig. 2)
during record/play, but in straight playback mode the level
variations were very minor. | concluded that there was some
form of coupling between the record and playback heads or
circuits.

Table !l shows a number of record/playback characteris-
tics, with results from very good to excellent. The bias in the
output during recording was very low.

Table I—Record/playback responses (—3 dB limits).

With Dolby C NR Without NR
Doliby Lvl -20dB Dolby Lvi ~20dB
Tape Type Hz kHz Hz kHz Hz kHz Hz kHz
TDK AD-X 19.4 9.2 20.0 15.2 19.2 8.0 19.7 16.8
Maxeil UD-XL Il 19.6 9.1 17.8 18.3 19.7 7.7 17.6 18.8
Sony Metallic 19.2 13.2 18.2 204 19.2 10.4 18.0 23.1
Table ll—Miscellaneous record/playback
characteristics, using Dolby C NR.
Erasure Sep. Crosstalk UL A A Fes MPX Filter
At 100 Hz At 1 kHz At 1 kHz Error Jitter At 19.00 kHz
65 dB 42 dB —87 dB 40° 1158 -35.1 dB
Table Hl—400-Hz HDL; (%) vs. output level
(0 dB = 200 nWb/m).
Output Level HDL, =
Tape Type NR -10 -8 -4 0 +4 3%
TDK AD-X Dolby C 0.15 0.19 0.24 0.34 0.42 +7.7dB
Maxeil UD-XL Il Dolby C 011 0.15 0.36 0.95 25 +4.8dB
Sony Metallic Dolby C 0.10 0.15 0.27 0.53 14 +6.6 dB
Table IV—Signal/noise ratios with IEC A and
CCIR/ARM weightings.
‘ {EC A Wid. (dBA) CCIR/ARM (dB)
W/Dolby C NR Without NR W/Dolby C NR Without NR
Tape Type @DL HD=3% @DL HD=3% @DL HD=3% @DL HD=3%
TDK AD-X 68.3 76.0 52.5 60.2 67.5 75.2 50.1 57.8
Maxeil UD-XL Il 71.0 75.8 56.9 61.7 69.6 74.4 54.0 58.8
Sony Metallic 69.4 76.0 55.4 62.0 68.0 74.6 52.1 58.7
Table V—HDL; (%) vs. frequency at 10 dB below
Dolby level.
Frequency (Hz)
Tape Type NR 50 100 400 1k 2k 4K 6k
Sony Metallic Dolby C 0.16 0.13 0.10 0.13 0.18 0.50 0.70
Table VI—Input and output characteristics
at 1 kHz.
Input Cetel Imp,  Output el Imp.,  Clip (Re:
Sens.  Overload Kilohms Open Ckt. Loaded Ohms Meter 0}
Line 70 my 6.5V 105 Line 409 mV 406 mV 109 +18.4 dB
Hdphn. 113V 043V 81

Table HI lists the figures for HDL3 (third-harmonic distor-
tion) for the three tapes, with Dolby C NR, from —10 dB to
the point where HDL; equals 3%. The distortion at 0 dB was
quite low for TDK AD-X and Sony Metallic, but not so for
Maxell UD-XL 1.

Table IV shows the signal-to-noise ratios for the three
tapes, with and without Dolby C NR, for both IEC A and
CCIR/ARM weightings. The results are very good, and a
match for most premium-priced decks.
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For the recordist who
would benefit from its
many features, this deck
deserves to be compared to
other decks of its type—
at any price.
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The levels of HDL3 from 50 Hz to 6 kHz, at 10 dB below
Dolby level with Sony Metallic and Dolby C NR, are present-
ed in Table V. These figures are quite good, but the rise in
distortion for the higher frequencies is disappointing, albeit
not unexpected with the earlier observation of the drooping
0-dB responses.

(Note: All tests were run with the "Std” setting of the “AT
Bias" control. Slightly different results would have been
obtained with the other two bias settings.)

| decided to test the accuracy of Akai's CRLP MOL
indications after calibration, using several different tapes
and all three bias settings. The 400-Hz MOL indication was
always placed at a level in the range of HDLz equals 2.7% to
3.1%, and the 8-kHz indication was always as close as
checking permitted to a level with 1 dB of saturation. This
was a very impressive result, showing both consistency and
accuracy in the measurement and display of these two
parameters.

Miscellaneous input/output characteristics are presented
in Table VI. Take note of the low line-output impedarce, very
tolerant of other equipment's input impedances. Incidental-
ly, the headphone output (shown with the IHF-standard, 50-
ohm load in Table VI) delivered 1.3 mW to an 8-ohm load,
right to specification. The input-level attenuation, controlied
in “Manual,” was the same in both channels—within 1 dB for
almost 80 dB down from no attenuation. The steps were
about 0.25 dB down to —2, then 0.5 dB to —5, about 1 dB
to —10,1.5dBto — 15,2 dB to —30, and 3 dB from there to
maximum attenuation. | judged that an input level of 150 mV
would make for good resolution on the level control when
making adjustments. The output-level slider sections
tracked very well over their entire range, with a narrow
enough attenuation range (only 20 dB over most of its travel)
to make precise adjustment easy. The balance control re-
duced level about 5 dB at either extreme. Levels were high
for all of the phones | tried; some low-sensitivity phones
might cause problems. The cutput polarity was reversed in
“Source” but not in “Tape."

The bar-graph meters had excellent resolution, with 24
segments for each channel and single-dB steps from “— 7"
to “+8." Aimost all of these single-dB points were within 0.5
dB of actual, and all points were within 1dB, including

—25" and “-30," where most meters show very poor
calibration. In VU mode, the action was slightly slow, with
365 mS required for full response and with decay about 500
mS. In “Peak” mode, the response met all of the require-
ments for peak-responding meters, actually being on the
fast side for response to a tone burst and the following
decay. The meters showed correctly the effect of the burst
being offset either in the negative or positive direction,
proving they are true peak-responding meters—which most
cassette decks’ meters are not.

The measured flutter was very low, both in forward and
reverse record/playback, 0.027% wtd. rms and +0.042%
wtd. peak. No tape-play speed changes were detected for
line voltages from 110 to 130 V. Play-speed variations were
within =0.02% over a 2-minute period. The fast-wind time
for a C-60 cassette was 95 S, slower than most decks,
which might frustrate those in a rush. Loose loops were
automatically taken up when cassettes were loaded. Mode

changes, including the switch to stop mode when the tape
ran out, took about 1 S.

Use and Listening Tests

The owner's manual provides a great deal of detail on the
GX-R99's many features, and there are numerous illustra-
tions that support the text. There is good use of bold-face
type and notes to aid the user.

All of the controls and switches were completely reliable
throughout the testing, and | was constantly reminded of
how well designed the control logic is. | found, for example,
that the user can opt for flying-start recording (by pushing
"Rec Pause” while holding “Play” down), but only if the tape
in use has been calibrated—helpful, but not mentioned in
the manual. | also found the "QMSS" will get a fast-wind
back to “00.00" from any mode, ancther plus that's not
mentioned in the manual. The GX-R99 "Auto-Monitor”
seemed right so much of the time, automatically switching to
“Source” with “Rec Pause,” but going to "Tape” with tape
movement in record or play modes.

The calibration/tuning with CRLP took about 3 S unless
level calibration was included. The level adjustment ap-
peared to cover quite a level range, and | threw in a bench
test at this point to verify what it was. The topmost trace of
Fig. 3 shows the level from a 500-Hz tone burst as applied to
the deck, with the level increasing about 30 dB over time.
The middle trace is the result of the action of CRLP, which
kept the tone-burst record level at about 0 dB. The bottom
trace shows the action on a burst that was increased in level
from 30 mV to 5 V, a range of 45 dB. The lowest levels were
below the deck’s sensitivity and could not be brought up
further, but the increasing levels were controlled perfectly. |
liked the use of manual level control as well, in conjunction
with the excellent metering, including the very helpful spec-
trum and MOL display. | found all three counter modes
helpful, and [ really appreciated having the remaining- and
elapsed-time modes—very few other decks have both. |
was further impressed by the fact that the time modes kept
a basic calibration during fast-wind, and | was pleasantly
surprised when the remaining-time readout corrected itself
shortly after a fast-wind to about 4 minutes from the end of
the tape—finally showing “00.00" just as the tape heads
reached the leader.

Playback was very good and quite satisfying, albeit not a
match for my reference deck. When monitoring off the tape
during recording, however, there was some veiling of high-
frequency details, due to the coupling effect mentioned
earlier.

For test material, | used dbx-encoded discs, including
recordings of Ravel's “Bolero™ and Shostakovich's “Festival
Overture,” among others, by Morton Gould and the London
Sympheny Orchestra.

For a deck with many features and considerable sophisti-
cation, the Akai GX-R99 is easy and very convenient to work
with. For the recordist who would benefit from its many
features, especially the CRLP system, this deck should be
included in any comparisons made among other multi-
convenience decks at whatever price. For what it offers, the
price of the GX-R99 is more than reasonable.

Howard A. Roberson
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to 20 kHz)
Dynamic Range:
dB.

Dimensions: 12|

MERIDIAN MCD
COMPACT DISC
PLAYER

(17.8 cm).

Manufacturer’'s Specifications
Frequency Response: 20 Hz to 20

S/N Ratio: Greater than 90 dB (20 Hz

Channel Separation: Greater than
86 dB (20 Hz to 20 kHz).

THD: less than 0.
noise, at 0-dB recording level.

Output Level: 20 V.

Power Consumption: 35 watts.

10%2 in. D (31.8 cm X 7.6 cm X
26.7 cm); with cover open, 7 in. H

Weight: 11 Ibs. (5 kg).

Price: $689.

Company Address: c/o Madrigal
Ltd., 2081 South Main St., P.O. Box
781, Middletown, Conn. 06457.
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Greater than 90

005%, including

nwx3inH Xx

'

.
A

W21 3 Al sT &l 7] al of o] 0l 127 13] 1a] 15

PLAY PAUSE STOP

NEXT

SELECY STORE < >

Il
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First, let me clear up the questions which have probably
already been raised by the photo of the Meridian MCD
(which looks remarkably like one of Magnavox's early CD
players)yand the Madrigal company address. To begin with,
Madrigal is the U.S. company that is now distributing prod-
ucts made by those innovators from Great Britain, Messrs.
Boothroyd and Stuart, whose Meridian-brand electronics
and transducer products have won worldwide acclaim. As
for the similarity in appearance between the MCD player

and the Magnavox FD1010 (actually, the lowest cost CD
player made by Philips in The Netherlands), Madrigal and
Meridian make no secret of the fact that they have taken the
Philips player and modified it with improved analog elec-
tronics and other refinements. In fact, the owner's manual
that accompanied my sample is the Magnavox pamphlet
normally supplied with their FD1010; only a single, addition-
al sheet of paper, inserted in the printed manual, tells us
about the modifications installed by Boothroyd-Stuart to
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create the MCD. | hope all of this intercorporate complexity
is now clear, so that we can get on with an examination of
what Magnavox, Philips, Meridian, Boothroyd-Stuart, and
Madrigal have wrought!

Control Layout

The MCD player is one of the few currently available units
that do not employ a slide-out drawer for inserting CDs.
Instead, CDs are placed onto a top-loading turntable which
is normally covered by a hinged, transparent-plastic door.
Boothroyd-Stuart suggest that, while microphonics are not
as big a problem in CD players as they are in conventional
analog turntables, the added stability of such a turntable
mount is ane of the reasons why they chose to modify this
particular player. | can't easily verify whether this enhances
performance, but certainly the fixed turntable (as opposed
to one on a slide-out drawer) can't be doing any harm to the Fig. 1—Frequency
quality of reproduction. response, left (top) and

Controls and indicators are all located on a forward- right channels.
sloping panel, angled for easy viewing and handling. A
power on/off button is at the extreme left; to its right are a
bank of 15 LEDs which indicate both the number of tracks
on a disc and the track that is currently being played or
selected. “Pause,” "Error,” and “Repeat” indicator lights are
positioned just to the right of the track LEDs.

To the right of center-panel are three buttons, labelled | Fig. 2—

“Play/Next," "Pause,” and "Stop."” The "Play/Next" button is | Spectrum gl o
used both for initiating disc play and for advancing the laser | analysis shows - o " :
pickup to the next track during play. Further to the right are | 20-kHz test - 1
a "Repeat” button (for replaying either the entire disc or the | signal (large
programmed track selections) and the “Select," “Cancel,” | spike) and - AR
and “Store” buttons used for programming. Each press of |inaudible beat e 5
"Select” or "Cancel" advances the track indicator to its next | tone at 15 0
LED. To program selections sequentially, advance to each | approximately
desired track with the “Select” button, then press "Store." |24 kHz

To program out unwanted tracks, follow the same proce- |(small spike).
dure, but use “Cancel” instead of “Select.” Nonsequential
programming is harder: To go back to prior tracks, you must
press (or hold down) the "Select” button until the track
indicator passes the 15th LED and cycles back from the
beginning to your next desired track.

Since there are only 15 LEDs in the display, you cannot
program track numbers beyond 15, though the "Play/Next"”
button will allow you to skip ahead to higher numbered
tracks providing you keep a mental note of where you are.

Two pushbuttons with directional arrows, at the extreme

right of the control panel, are used to search silently forward e VL AT
or backward to a particular musical passage. Connection ""'*~-...;’54_d_3_'-_EEL 3
from the MCD to your amplifier is made by means of the e YRS g

usual left and right output jacks that are found on the

player's rear panel. w

Measurements

Figure 1 shows the frequency response for both channels
of the Meridian MCD. Once again, | have expanced the
vertical scale to 2 dB per vertical division in order to accen-
tuate any slight deviations from perfectly fiat response. The
maximum deviation was only —0.2 dB at 20 kHz for the left
channel and —0.4 dB for the right. Fig. 3—THD vs. frequency

Harmonic distortion at mid-frequencies was 0.007% for a |at three output levels.
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Unlike other players, the
MCD’s harmonic distortion
was uniformly low over the
entire frequency range,
showing no rise at higher

frequencies.
Rl e e s e e s e e =it
=St S S S S SsiE
@ mERELY T et
R = =i SR S SR S st
d F +— 4+ ~+— et *-+, — < -+HH
>
Y -so 3 . -%:
w ] ]
E : :@;—A‘ —+ - 'r-;' H
-
=7 t = _i,—ﬁ;l i
g [ sewnovaor [ 1| ]
e _Lllg 1 ll!n I‘!ML hll j
10 100 13 10k 20k 100K
FREQUENCY — Hz
Fig. 4—Separation vs.
frequency.
-60 - 0 o
by ©
] S I
-70
© ] -20
we r =
Z | -80 : i
50 1 -40
o2 -90 ! E
= 1 2
o b -60
€ 4 -100 . = 3
to . i I
z : - ~80 &
10 T I — s
-120 A= Bl =1 Berh ~100
20 50100200 500 Ik 2k Sk 10k 20k
FREQUENCY— Hz
A
B
-60 - o g
: !,
s : S vmiya 20 1
W ; @
Z | -80 T =
s + ~40 w
S { u
! a -90 [} O
o ; — =60 <
Tz 4 -l00+ e , 5
-3 . 04:
= b =80 15
-110 - - >
712056 50100 200500 1k 2k 5k 10K 20k
FREQUENCY — Hz
Fig. 5—S/N analysis, both
unweighted (A) and
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test signal at maximum recorded level, and it remained
practically constant over the measured frequency range,
never rising above 0.008%. In this, the MCD is unlike most
other CD players, which usually exhibit rising distortion
characteristics at higher frequencies. It may well be that
Meridian’s improved analog-output amplifier circuitry is in
part responsible for this uniformly low distortion level.

Figure 2 shows the usual "beat" frequency component
which occurs above 20 kHz when | try to measure THD for
high frequencies (in this case, 20 kHz). The extra "blip,”
seen to the right of the desired 20-kHz signal, is at approxi-
mately 24 kHz (the sweep is linear from 0 Hz to 50 kHz in 5-
kHz steps), and results from the interaction of the 20-kHz
signal with the 44.1-kHz sampling rate of the CD format. The
spurious component is, of course, not audible, nor should it
be characterized as harmonic distortion.

Figure 3 plots harmonic distortion versus frequency for
maximum recorded level as well as for —24 and —30 dB
levels. As usual, THD increased at lower recorded levels,
but remained an insignificantly low 0.06% even at —30 dB.
Output linearity was extremely accurate—to within 0.1 dB—
from 0-dB recorded level down to —60 dB. At —80 dB,
linearity was off by only 0.3 dB.

Figure 4 shows stereo separation or crosstalk for each
channel over the range of frequencies tested. Separation
ranged from 79 to 89 dB for the left-to-right channel mea-
surements and from 88 to 92 dB for the right-to-left channel
measurements. Obviously, Boothroyd-Stuart's analog out-
put stages were designed to provide good isolation be-
tween channels and to achieve the lowest possible distor-
tion and good signal-to-noise ratios.

As for signal-to-noise ratios, they were superb. | mea-
sured 100 dB, unweighted, in the absence of a signal,
referenced to maximum recorded level. This result, together
with a third-octave plot of noise distribution, is shown in Fig.
5A. When | tried to measure the noise level through an A-
weighting network, my Sound Technology test instrument
objected by displaying the message “SIGNAL TOO LOW"
(see Fig. 5B).

SMPTE-IM distortion measured 0.005% at maximum re-
corded level and increased to a still insignificant 0.03% at
—20 dB. Using twin-tone test signals of 19 and 20 kHz,
whose sum was equivalent to 0-dB (maximum) recorded
level, | measured a CCIF distortion of only 0.0035%. This
twin-tone IM distortion increased only slightly, to 0.0063%,
at —10 dB recorded level.

Figure 6 shows how a 1-kHz, digitally generated square
wave on my test disc was reproduced by the MCD. If you
have read my previous CD reports, you will recognize imme-
diately that this player uses digital filtering combined with an
oversampling technique. But look more closely at the photo,
and see if you don't agree that the reproduced square wave
seems to have less “ripple” in it than those produced by
other players using the same kind of filtering and D/A
conversion. Could it be that some of the imperfections in a
reproduced square wave come from the less-than-perfect
analog output stages of some CD players—those output
stages that have been reconfigured by Boothroyd-Stuart in
this MCD?

As for the reproduced unit-impulse signal (Fig. 7), here |
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B&W DIGITAL MONITOR%

Smal I Won de r_ The new DM100 gives you the perfect

axcuse to upgrade your equipment to

digital standard.
At un der $220 Ask to hear DM100 soon. Close your eyes
] and listen.

a giant among Tnen you'll see.
speakers.

AS USED BY DIGITAL RECORDING STUDIOS WORLDWIDE AND SOON. WE HOPE. BY YQU
Anglo American Audio, PO Box 653, Buffalo, NY, 14240. (416) 297-0595

Enter No. 9 on Reader Service Card See dealer listing on page 182.



It was no surprise that the
MCD could handle all the
defects on my test record,
or that it showed excellent
resistance to mistracking
when tapped.

Fig. 6—
Square-wave
reproduction,
1 kHz.

Fig. 7—
Single-pulse test.

Fig. 8—
Phase-error
check using
200-Hz and
2-kHz tones.

= il B

didn't see any difference between it and the usual 'scope
display | get when testing other players that employ this
basic type of circuitry. As you might expect, too, there was
no evidence of phase error when comparing the 200-Hz
output of one channel with the simultaneous, 2-kHz output of
the other channel, as seen in Fig. 8. Both sine waves are
supposed to cross the zero axis at the same time and in the
same direction, and so they do.

It came as no surprise to me that the MCD player was
able to play through all the defects in my special error-
correction test disc. After all, the original Magnavox

FD1000, whose successor was modified to create the MCD
version, was also able to play through 900 microns of
opaque wedge, simulated dust spots 800 microns in diame-
ter, and a simulated fingerprint smudge. Nor was | surprised
to find that the player exhibited excellent resistance to
mistracking when it was tapped lightly on its top surface
and side panels. | can't necessarily attribute this excellent
resistance to outside vibration and shock to the disc-loading
method, since | have tested drawer-mount CD players
which did as well. | can say that the MCD player did as well
as the very best units that | have tested in this respect.

Use and Listening Tests

| wish | still had the early Magnavox CD player | tested
more than two years ago. | would have loved to be able to
conduct a blind or even a double-blind A/B test of the MCD
player against that Philips-built unit. (Editor’'s Note: Audio
reviewer Laurence L. Greenhill did conduct a similar test,
comparing the MCD to a Philips CD101 player; his evalua-
tion appears below.} As | recall, the early Magnavox players
earned rave reviews from me and from others as far as their
sound quality was concerned. But you must remember that
two years ago my collection of CDs used in listening tests
was much smaller—and there were fewer discs that | could
truly call well-recorded, in terms of CD technology and
recording technique. Furthermore, hearing memory is, as
we all know, extremely short. For all that, it still seems to me
that while the MCD player does produce superb sound from
every standpoint, | just can't say with complete confidence
whether its sound quality really exceeds that of the eariier
Magnavox model.

| do have one criticism of the MCD player—or, more
precisely, of Boothroyd-Stuart's selection of this particular
model as the one to modify. Why did they have to choose
the least easily programmable of Magnavox's line of CD
players—and the one which accesses desired tracks so
slowly? (Meridian does say, though, that later units will have
a new control chip for faster access; my sample came from
the first production run.) | know that, to many people, this
won't seem a problem, especially if they listen to discs
straight through. But to listeners who favor popular music,
and who play discs that may well contain more than 15
selections, the rather primitive search and programming
capabilities of the MCD may well prove to be an irritant.

My best suggestion for anyone considering the purchase
of this player would most definitely be to do some serious
listening to it—and to competing models. If your ears are
keen enough to convince you that the sounds you hear from
the MCD are audibly better than those you hear from other
CD players, then you must make a couple of other deci-
sions. Are you willing to forgo the fancy programming and
random-access frills in return for that better sound quality? If
so, are you willing to spend a couple of hundred extra
dollars for the sound improvement you hear?

Leonard Feldman

Controlled Listening Test

Do Meridian's modifications produce a different-sounding
CD player than the original Philips unit? To answer this
question, | invited an audiophile friend, Arnis Balgalvis, to
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When it comes to Dad,
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The Meridian and Philips
had distinct, subjective
personalities, but these
impressions couldn’t be
statistically confirmed during
controlled tests.

join me for an unbiased comparison of the Meridian MCD
unit with a stock Philips CD101. Both machines were audi-
tioned for 20-minute periods to identify their sonic charac-
teristics. Then they were plugged into the ABX Co.'s CS-5
comparator system with RM-2 relay module, a device which
allows rapid changeover between components with as
much time between changeovers as the listener requires.
This instrument randomly selects either CD player for a blind
test when the listener pushes a randomizing button; the
identity of each test trial selection is stored in the compara-
tor's memory for later retrieval. The listener's task is to
correctly identify the player chosen by the relay module.
Tests were run using a Levinson ML-7 preamp and ML-9
amplifier connected to Snell Type A/lll loudspeakers by
Hitachi oxygen-free copper, single-crystal speaker wire.
Two identical samples of each Compact Disc, one for each
player, were used for evaluation, with the two machines
synchronized to the same musical note on the paired discs.
Output levels of the two machines were quite close, match-
ing to within 0.05 V (approximately +0.5 dB), as shown by
VTVM measurements at the amplifier outputs using the
Philips Audio Frequency Test Sample NR.3 (CD 410 055-2).
The two players had distinct sonic personalities when
connected directly to the Levinson preamp'’s high-level in-
puts. The early Philips player had substantially more bass,
but sounded zippier, with more etched highs and an overall

sonic hardness when compared to the Meridian. The latter
seemed subdued and muted by comparison, with softer
transients and less midrange harshness; it had better depth
of imaging but an airier, less solid bass.

These subjective impressions could not be confirmed by
the five controlled listening tests which followed. Each test
consisted of 16 trials; 12 correct answers were required for
the listener to be considered statistically accurate in identi-
fying a player. One of the listeners scored 10 and 11 correct
on two separate trials, doing little better than if he had been
guessing. The other listener, who claimed he was listening
for the Philips player's bass emphasis, scored in the signifi-
cant range, getting 14 and 15 correct out of 16 attempts.
But his score on a third test fell to 10 out of 16 correct after
he synchronized the two players’ musical outputs more
exactly. The signals from the two players were temporarily
mixed with a Y-connector while making cueing adjustments.
This suggests he may have been detecting synchronization
errors to identify the Compact Disc players, not their sonic
attributes.

The sonic differences evident on direct, open listening
were not statistically confirmed during the double-blind,
controlled tests using the equipment listed above. This
suggests that the Meridian player's electronic improve-
ments yield only a subtle sonic upgrade.

Laurence L. Greenhill

Discwasher.

The clear choice for tape care.

To maintain sound quality
and prevent damaged
tapes, use Discwasher tape
care products regularly. The
Perfect Path™ Cassette
Head Cleaner is a unique,
non-abrasive dry cleaning
system. Scientifically

designed to remove oxides
and residues from the
entire tape path and tape
heads. Discwasher CPR™
cleans capstans and pinch
rollers to prevent tape
jamming. To eliminate
magnetism problems, use

Discwasher D’'Mag™ For
total tape care maintenance,
you can trust Discwasher.

Discwasher, the leader in
audio care technology, is
the clear choice for video
care, too.

discwasher

PERFECT PATH, apy

©1985 Discwasher
A DIVISION OF INTERNATIONAL JENSEN INC.

~ The sound and sight come through clean and clear.

discwasher

1407 North Providence Road, PO. Box 6021, Columbia, MO 65205
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FORTHE SHEERIOVEOFMUS

There’s a big difference between real
music and “hi-fi”. Unfortunately, as you
spend more and more on your stereo
system, all you usually end up with is more
spectacular "hi-fi". This doesn't have to be
the case. With a Linn/Naim system, every
additional dollar spent actually results in
a musical improvement.

This doesn't mean that a system that can
provide music in your home must cost a
fortune. While the Linn/Naim “Six Pack”
system pictured above sells for nearly
$20,000, other Linn/Naim systems start at
well under $2,000. Ang, for less than a

.
~—
thousand, substantial improvements ccn
be made to your existing system.

Whether you choose 1o improve your
current system, or start with a complete
Linn/Naim system, your Linn dealer,
because he fully understands that there is
a hierarchy to the system, can see to it that
each purchase does indeed bring you
more enjoyable music, rather than simply
more spectacular “hi-fi”

For additional information on Linn
and Naim components and the
hierarchy of a hi-fi system, contact your
Linn/Naim dealer.

Distributed in the United States and Canadc by:
AUDIOPHILE SYSTEMS, LTD., 6842 HAWTHORN PARK DRIVE, INDIANAPGCLIS, INDIANA 46220

ALDBURN ELECTRONICS, LTD., 50 ROLARK DRIVE, SCARBOROUGH, ONTARIO M1R 4G2

Enter'No. 7 on Reader Service Card

See dealer listing on page 178,
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LEAVE THE WORLD OF MASS-MARKET HI-FI.
ENTERTHE NEW STONE AGE.




<yocera believes there are two distinct
categories of audio components: hi-fi and high
fideli~y. Hi-fi is mass o-oduced for a mass market.
The principal desicn objective is reduced cost.
High tidelity is made by perfectionists for perfec-
tionists. The principal design objective is sonic
excd ence. This is the inspiration behind the
Kyocsra 90 Series.

COMPONENTS FROM THE NEW STONE AGE.

In crecting the $70 Series, Kyocera has har-
nessed the poential of an entirely new generation
of materials: Fine Ceramics. Recognized for their
rigidi-y, thermcl stability, and anti-resonant proper-
ties, these "21st Ceritury” materials are finding new
uses n everything flom high-efficiency car engines
to camputers. And ncw Kyocera puls Fine
Ceramics to work in -he fght against audio
resor<nce.

Most mass-mcrket hi-fi is defenseless in the
face of vibration and resbnance. Not only can
resorance interfere with the signal content; it can
even generate spuriods signals of its own, which
impa r sonic resolution. Kyocera aftacks this
prob em with a Ce-cmic Compound Resin (CCR)
baseformulated fcr ncredible resistance to
vibrahon. Kyocera bo ts circuit boards, power
transtormers and heat sirks directly onto the CCR
base. And Kyccerc encases sensitive, low-level
circusin Fine Cercm ¢ Linear (FCL) modules for
minimum vibration ir the pursuit of maximum sonic
resolution.

Enter No. 31 on Read

APREAMPTHAT'S DISCRETE.

n the world of mass-market hi-fi, integrated
circuits =duce cast at some sazrifice ir sound
qual ty {yocera telieves that ICs do Fave their
place —far away from the audio chan That's why
the Kyorcera C-910 Control Amplifier uses“00%
discrat=components in the audio circuit.

ABSOLUTE POWER.

-van mass-market amps perfornr we | in the
laboratory. But they struggle under real-werld
conditicns. Like low-impedanc= loacs a~d
dynamiz digital material. The Kyocera 310 Power
Amglifier has a huge 600 VA seamless coe pawer
trans‘ormer and ciant 27,000 uF filter capacitors to
confer absolute power, driving all loads, ander all
operatng conditions.

AMOST INTELLIGENT TUNER.

Vast mass-rrarket tuners have only one
antenra input and one IF section. In conrzst, the
Kyocerc T-910 swilches between two antenna
inputs cd two IF sections for first-class recsptian.
What's more, the T-910 is smart enough ¢ emem-
ber the sight settings for each preset s-atian.

How much does all this cost? In mass-market
terms, -+e Kyocera M0 Series is admitledly
expensive. But even in The New Stone Age, one
thing renains frue. You get what you pay tor.

KYOOERd

Built right from the ground up.




FQUIPMENT PROFILE

QUAD ESL 63
LOUDSPEAKER

Manufacturer’s Specifications

System Type: Full-range electrostat-
ic.

Nominal Impedance: 8 ohms.

Sensitivity: 86 dB SPL for 2.83 V
rms at 1 meter.

Maximum Input: 40 V, peak.

Frequency Response: 35 Hz to 20
kHz, =6 dB.

A.c. Supply: 240-200/120-100 V, 50-
60 Hz, 5 VA.

Dimensions: 36% in. H X 26 in. W
X 10% in. D (92.5 cm X 66 cm X
27 cm).

Weight: 41.1 |bs. (18.7 kg).

Price: $2,450 per pair.

Company Address: 695 Oak Grove
Ave., Menlo Park, Cal. 94025.

For literature, circle No. 93

Quad is a name long-known and highly respected in high-
fidelity sound reproduction. Not one to rush into production
with a new widget simply because everyone else makes
one, Peter Walker has quietly maintained a product line of
| superb quality and essentially unchanging design. In a
business where “breakthrough” designs are more like a
fashion fad, having a half-life measured in months, it is
refreshing to see that true and unchanging quality persists.

The Quad Electrostatic Loudspeaker 63 is a newer prod-
uct of Peter Walker’s persistent search for quality; rumor has
it that the 63 stands for the year when the design was
begun. The ESL 63 is a full-range, electrostatic loudspeaker
doublet, that is, the diaphragm radiates sound freely to the
rear as well as to the front. Full-range electrostatic loud-
speakers need a large surface area to radiate any apprecia-
ble sound output at the lower frequencies. This normally
causes dispersion difficulties at the higher frequencies,
where a large diaphragm can be many wavelengths in
extent. Peter seems to have very effectively solved this
problem with the inventive use of wave-controlling patterns
on the conductive surfaces which determine the active
radiation from the diaphragm. This remarkable feat is dis-
missed in company literature with typically British under-

statement: “Signal is fed to the electrodes via sequential
delay lines, and the motion of the diaphragm produces a
sound pressure pattern which is an exact replica of that
from an ideal source placed some 30 cms behind the plane
of the diaphragm.”

Since it is an electrostatic transducer, the ESL 63 must be
powered from the a.c. line. Here | must insert a word of
warning: Internal protection circuitry prevents the ESL 63
from being damaged by excessive power-amplifier signal—
well and good, but the 63s protect themselves by short-
circuiting the speaker line. If the ESL 63 is energized from
the a.c. line, this short-circuit protection comes into action
only at high power-amp levels. But if the a.c. is switched off,
the ESL 63 protects itself at low signal levels. This means
that unless your amplifier is protected against dead short
circuits, you could damage it by attempting to listen to
music when one or both Quads are unplugged from the a.c.
line or are turned off. This is, in my opinion, a booby trap for
the unwary user. The speaker is protected, but you might
blow your amplifier. Of course, you might never do such a
thing, but perhaps a babysitter or child might turn the
system on when you are not there. | recommend leaving the
ESL 63s on at all times (the drain is small) and, if you have
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Harman Karddfs striking new
line of zar audio preducts leads you to a
higher fidelizy on the ro levating car audio stan-
dards, these cynamic cg nents smoothly cutdistance

the competition by reflectin excellence so finely honed by
Harman Kardon intheir hom%io products for over thirty years.
Three new in-dash cassette/tu "and three power amplifiers blaze
new trails. Each in-dash unit incorporates the renowned Harman
Kardon design phiosophies-g nable them to de iver an excep-
tional frequency response of to 20kHz + 3dB. =ach amplifier
boasts High instantaneous Current Capability, Low Megative Feed-
back and Ultrawicebandwidth.

The previously unexplored teaims of car audio are now within reach,
for those tuned to a higher fidelity. From Harman Kardon.
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This speaker is a dipole
radiator: Almost as much
sound comes out the back
as comes out the front.

Fig. 3—Complex
admittance for 2 V rms
drive.
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Fig. 4—Change of
admittance, at 1 watt and
10 watts, relative to
admittance at 0.1 watt.

any doubts about your amplifier's vulnerability, placing a 3-
A, slow-blow fuse in the speaker line.

Standing 93 cm high, with a 15-cm base, the ESL 63
should be placed on a reasonably firm surface; a toddler
could readily pull them over if the speakers were placed on
a soft or yielding surface. The rear terminals are well
marked, and no problems should be encountered in con-
necting the speaker to a good amplifier.

Measurements

Compared to a conventional moving-coil loudspeaker, the
ESL 63 presents an unusual load to the power amplifier. The
measured magnitude (modulus) of impedance is plotted in
Fig. 1. Although rated as an 8-ohm system, the ESL 63's
impedance remains well below that value over most of the
audio frequency range. This measured curve agrees well
with that supplied by Quad in the user manual; however, the
curve supplied with the system stops at 20 kHz, indicating,
by inference, a continuing rise of impedance with frequen-
cy. The measurement in Fig. 1 shows that this rise is due to
aresonance at 22 kHz, and that the impedance falls rapidly
at higher frequencies.

This is more clearly seen in the complex impedance plot,

Fig. 2. The higher frequency resonance is now seen to be of
such a nature that the impedance above 25 kHz is a poten-
tially more difficult load to drive than that for any frequency
lying below 20 kHz. At 30 kHz, for example, the ESL 63
presents a 6-ohm value at a capacitive angle of 60°. It is
also clear from this plot that the impedance will continue to
fall with increasing frequency above 30 kHz. Care should be
taken that the power amplifier used to drive the ESL 63 is
capable of driving such a load at very high frequencies.
Although properly traced LP records may not have ultrason-
ic components, and CD players most certainly will not, a
slightly mistracking cartridge could generate distortion in
this range, which a distorting amplifier could crossmodulate
down to the audible range. The ESL 63 might then be
improperly blamed for bad sound caused by certain combi-
nations of cartridges and amplifiers.

The complex admittance curve, plotted in Fig. 3, also
shows this high-frequency effect. The admittance curve is a
measure of the amperes drawn per volt of amplifier drive.
Because the actual impedance is closer to 4 ohms rather
than 8 ohms, | recommend that the 63s be considered 4-
ohm (or 0.25-siemens) systems. Accordingly, the data of Fig.
3 are taken at an actual drive level of 2 V rms (correspond-
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When it fi-st hit the
street, Car and Cr ver
called it, “what tae
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with a quick, close-ratio
5-speed. Fast, 14 to 1
rack-and-pinion steering.

able lumbar and thigh
supports for the driver.
Between the buckets, an

Firebi-d and integrated console.
Camaro could !!ST“NNING Thare's full instru-
have been!™ mentation, too.
Dodge = ; ’ Tach. Gauge
> OVERACHIEVER’
Turbo Z. It boost gauze.
eats zero to — Car and Driver Elapsed time

fifty in a mind-rusning
5.39 seconds. Fast
enough to swallow the
Z228** And it doesn't need
a hefty V-8 to do it. Just
four cy inders, turbo-
charged and fuel-injected.
That kind of performance
has helped make Chrysler
the world’s largest manu-
factur=- and seller of
turbocharged cars

But Turbo Z isn't simply
impat ent w th d stance
and speed. It comes thor-
oughly dressed to thrill

Power front disc brakes.
Nitrogen filled shocks for
flat handling through
curves and around cor-
ners. And massive 15-inch
Shelby wheels fitted with
Goodyear Eagle GT
performance radials.
Outside, Daytona
Turbo Z looks like it
means business —with an
aggressive aerodynamic
shape that includes front
air dam and rear spoiler?
Inside, more of the same.
Deep buckets with adjust-

indicator. Graphic mes-
sage center. The works. A
six-speaker AM/FM stereo
and leather wrapped
steering wheel are stan-
dard. So is Dodge’s 5/50
Protection Plantt

Ask your Dodge dealer
about buying or leasirgtt
your very own “stunning

overachiever!

Dodge

DIVISION OF
CHRYS1 EH CONPOHATION

**'..Dodge has provec ‘hat a small, turbocharged front-wheel-drive car can be considered the potential
vehicles. 'Shown with cptional dealer-installed ground effects. 5 years/ 50,000 miles, whichever
comes ‘isst. Limited warranty on engine, powertrain and outer body rust-through. Excludes leases.
Deductitle applies. Ask for details. BUCKLE UP FOR SAFETY.




The ESL 63 comes the
closest to perfect phase
response of any speaker
I've tested in nearly 20
years of measurement.
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Fig. 8—Energy-time curve
for 3-meter room response.

ing to 1 average watt into 0.25 siemens). Measurement
extends from 1.26 Hz to 32 kHz. As the admittance curve of
Fig. 3 travels away and upward from the origin, the loud-
speaker becomes harder for a conventional constant-volt-
age power amplifier to drive.

The admittance of the ESL 63 changes with drive level.
Figure 4 is a plot of this change. Relative to a drive level of
100 mW, the 1-watt admittance decreases by 3 dB at 30 Hz,
then rises by 0.5 dB at 80 Hz. The 10-watt admittance drops
by 6 dB (a full half) at 35 Hz, increases by 0.5 dB at 80 Hz,
and then drops by 0.75 dB at 250 Hz. This means that the
ESL 63 is an easier bass load to drive at higher power, but
also that it is somewhat nonlinear.

Anechoic frequency-response measurements were per-
formed at an actual distance of 1.5 meters and corrected for
an equivalent reference distance of 1 meter. Figure 5 is the
measured amplitude response, and Fig. 6 is the measured
phase response, both for an axial microphone position.
These measurements are for a constant voltage level of 2 V
rms, since | am treating the system as a 4-ohm load. These
measurements have been corrected for air-path time delay,
so that a perfect phase response would correspond to the
0° axis in Fig. 6. The ESL 63 comes the closest to this

perfection of any speaker system which | have tested in
nearly 20 years of such measurement. A positive-going
voltage applied to- the “+" terminal produces a positive-
going pressure at the listening position. Both the amplitude
and phase response are exceptionally good throughout the
audio frequency range. The ripples above 4 kHz are caused
by internal grille reflections, which are down about 15 dB
from the direct sound. Usable response extends from 30 Hz
to 20 kHz.

The 3-meter room response is shown in Fig. 7. This
measurement was made in the same position, and with the
actual power amplifier and speaker cable configuration, that
I used for the listening tests. The microphone was placed
where | sat, 3 meters from the loudspeaker and 1 meter
above a carpeted floor. My only concession to measure-
ment was to remove the listening chair and, of course,
myself, from the microphone position. The speaker was 1
meter in front of a draped wall, and rotated so that back
radiation did not reflect toward the listening position; as
recommended by Quad, the ESL 63 was placed on the
carpeted floor. Two measurements are shown in Fig. 7; both
correspond to the frequency response of the first 13 mS of
sound to arrive at the listening position. The upper curve
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In listening, I heard an
unusual characteristic, a
fuzz on upper-register
transients, and I had to
create a new test to
measure the effect.

E—4d8

Fig. 9—Expanded energy-
time curve for 3-meter
room response.

RELATIVE LEVEL —dB

100

Fig. 11—FFT for transient
tone at 3 meters.

RELATIVE LEVEL

Fig. 10—FFT for steady-
state tone at 3 meters.

Fig. 12—Time signal for
FFT of Fig. 11.

shows response when the ESL 63 is rotated toward the
listening position, and the lower curve shows response
when the speaker is rotated to direct its sound 30° off-axis
from the listening position. (During the earlier listening tests,
| had the speakers directed toward me.) The curves are
displaced by 10 dB on this plot for clarity of presentation.

I have devoted this substantial discussion to the room test
for the simple reason that previously, during the listening
tests, | had heard an unusual distortion which | was not able
to measure during subsequent laboratory tests. What |
heard was a "“fuzz™ on upper-register transients, in the 1 to
5-kHz range. Thinking it might be distortion in the program
material, which the clarity of the ESL 63 was revealing, |
borrowed a high-quality CD player and made comparative
listening tests using identical program passages from direct
disc and CD—and | still heard the fuzz.

The sound was similar to certain types of harmonic distor-
tion, yet the ESL 63 proved to have exceedingly low levels of
such distortion in the laboratory tests. The 3-meter room test
provided a clue. | regularly perform many more measure-
ments than are submitted for these reviews. One such
measurement is the full energy-time curve (ETC) of the 3-
meter listening condition. Figure 8 is the ETC corresponding

to the upper curve in Fig. 7, reflecting the condition | used
when listening, and here was the clue: The first 3 mS of
sound had a most unusual arrival pattern. This caused the
irregular response in the frequency spectrum of early
sound, which is evident in the 3-meter room measurement of
Fig. 7. Figure 9 is an expanded ETC, showing the first 4 mS
of sound.

But where is the distortion | heard? It seems, from both the
frequency response and the time response, that the first 3 to
10 mS may be where the problem lies. | heard the distortion
on sibilants in female vocals and in tones which were char-
acterized by rapid attack followed by sustain. | found (or
believe that | found) the distortion by measuring transient
tones in the actual listening location. But | had to create new
software and a new test in order to do it.

~Figure 10 is an FFT measurement of 16 mS of sound due
to a sine-wave signal at 2.65 kHz. This is an actual micro-
phone measurement for the sustain tone at 93 dB SPL at the
3-meter listening position, and it was captured 250 mS after
the tone was applied, corresponding to steady state. It is
nearly perfect, with less than 0.5% second-harmonic distor-
tion. This is the frequency having the largest measured
harmonic distortion at a level of 93 dB at the listening
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Introducing a slight improvement on perfection.
The new Technics Compact Disc Players.

Technics comgact aisc players. And the compact disc.
Together th=y've given you what no conventional audio
system can: the perfection of musical reality. Instead of
the conventional stylus, Technics compact disc players
use lasers and computers. So there’s none of the noise.
None of the distortion. And none of the wear and tear
that affects ordinary records.

With Technics, what you near is not just a reproduc-
tion of a pe-formance, but a re-creation of it: perfection.

But occasionally even the musical perfection of a
compact disc car be marred by fingerprints, dust or
scratches. So the new Tachrrics SL-P2 compact disc
player has improvements like an advanced error
correction system. This system has been designed to

comeact COMPznsate for those imperfections. To

help ensure that the sound you hear is
ocmarauoio  Still completely flawless.

You also get sophisticated, convenient canciols far
acaurate, rapid response to your cammands: 3-step
Random Access Programming so you can plav any
selection. In any order. Auto Music Scan lets you
sample the first few seconds of each song Attomati-
cally. Full information fluorescent d.splays ‘et wou keep
track of t-acks, playing time and other plaver “unctions.

And all of this car be controlled from across the
rocm with Technics wireless, infrared remot= Jontral.

So enjoy an impravement on perfectior. "X4-h the
full range of Technics compact disc players. induding
the SL-P2, SL-P3 and very affordablz SL-P1

The digital revolution continues at Technics. Perfectly.

Technics

The science of soLnd



Horizontal dispersion is
more restricted than
vertical dispersion. For
uniform sound, aim them
at the listener.

TIME — MILLISECONDS

Fig. 133—Expanded
energy-time curve for
3-meter room response,
speaker on floor.

T LB AL T " S IR A
SPEAKER RAISED 60 cm
1 iLl
g |3 ANV L
hel
y /[

' Al
o i
o [
> - ale
] i
4
w [T 1 /2 LRIy 8
2 [
<< ol
5
'd‘:-' 13

ik | a

l I \

(e 100 Ik 10k 20k 100k

FREQUENCY — Hz

Fig. 15—Three-meter off-
axis frequency response
for speaker raised 60 cm
(upper trace) and on floor
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Fig. 14—Expanded

energy-time curve for
3-meter room response,
speaker raised 60 cm.

Fig. 16—Horizontal
polar-energy response.

location and in the 1 to 10-kHz range; quite low, even at its
worst. By comparison, a tone of 1 kHz has less than 0.15%
distortion at this same level. What | heard is clearly not
steady-state harmonic distortion.

Now look at Fig. 11. This is the same 16-mS window, with
the same Hanning-weighted FFT, but now measured imme-
diately after the first sound arrived at the listening location.
Suddenly, there is fuzz. The otherwise pure tone is accom-
panied by a nonsymmetrical distribution of sound extending
from 100 Hz to beyond 15 kHz. Figure 12, which is the time
signal whose FFT is given in Fig. 11, reveals why this
occurs. The oscilloscope display shows that the early reflec-
tions interfered with the direct sound. The result of this

ensemble of sounds is a combination of amplitude modula-
tion and phase modulation of the 2.65 kHz "carrier."” We no
longer have one source; we have an ensemble of sources
for the early sound.

But what is there about the ESL 63 which made this effect
so prominent in my listening situation? Comparison of the
room ETC (Fig. 9) with the anechoic ETC (Fig. 20) shows the
existence of early scatter from the floor. The ESL 63 is too
close to the floor. In order to verify this hypothesis, and to
exonerate rearward-radiated sound from this dipole source,
measurements were performed in a worst-case condition
with the speaker’'s sound axis offset 30° in the listening
room. Figure 13 is the ETC for the floor-mounted configura-
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Stereo TV.
Not stereotype TV.

NET scwocolor

- RE R M s

“Give My Regards 1o hrcad Street is available on Beta and VHS Stereo Hi-Fi Videocassettes frofn CBS/FOX VIDEQ. © 1985 CBS/FOX VIDEO

With almost 50% of U.S. TV stations planning to broadcast stereo this year, naturally
many manufacturers are jumping on the sterec TV bandwagon. That's why NEC wants
to remind you of something before you buy any TV, stereo or otherwise. The TV itself.

NEC Stereo Receiver/Monitors incorporate decades of the Company’s industrial
and professional video experience. In fact, the 20" CT-2020A and 25" CT-2505A offer
all the features that make NEC a favorite among serious video users.

Besides receiving stereo or Second Audio Program (SAP) Multiplex Broadcasts
directly and playing them back through built-in sterec amps and speakers, the
CT-2020A/2505A5s feature CATV-ready tuners with full function wireless remote
control and Skip Memory; and a complete assoriment of antenna, video and audio
connection faailities. These stereo NEC Receiver/Monitors also incorporate comb filters,
auto flesh control, black stripe matrix picture tubes and smoked glass anti-glare shields
for the utmost in picture sharpness, contrast and resolution. ©

No matter how good the idea of stereo TV may
sound, combining stereo with an NEC Receiver/ Monitor

The NEC CT-2020A ofiers all the features of the CT-2505A plus a SOUﬂdS even better-

flat square {FS) black stripe picture tube far increased image area . NEC Corporation, Tokyo. lapan
and a finear, undistcrted picture; 142 channel CATV-ready NEC Home Electronics (U.S.A.} nc.,

quartz synthesized PLL tuner and on-screen time display. 1401 Estes Avenue, Elk Grove Village, Illinois 60007, (312) 228-5900
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The 63s give a good sense
of program dynamics.
Horns are well articulated,
and certain percussive
material comes alive.
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Fig. 17—Vertical
polar-energy response.
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Fig. 19—IM distortion on
440 Hz produced by
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Fig. 20—Energy-time
curve taken at 1 meter
with grille in place.

tion. Figure 14 is the same measurement with the speaker is
raised 60 cm above the floor on a flat stool. Figure 15 shows
the 3-meter, off-axis response when the speaker is raised 60
cm (upper curve) and when it is placed on the floor (lower
curve). The early sound is much smoother in the raised
position. And, yes, much of the fuzz (but not all of it) went
away when listening to the raised ESL 63s.

Final note: The ESL 63s are very sensitive to the room and
where you place them in that room. They should never be
placed directly on a hard floor; | recommend elevating
them, if possible. However, these speakers are heavy and
can be tipped over by a vigorous toddler, so use caution in

placing them at higher elevations if children or pets are
going to be around.

Figures 16 and 17, the horizontal and vertical polar-
energy patterns, are relevant to the preceding discussion
on placing the ESL 63s for best sound. These are measure-
ments of the integral of the square of the linear amplitude
frequency response for all frequencies from 20 Hz to 20
kHz. These show that the 63 is a dipole radiator; almost as
much sound energy comes out of the back as comes out
the front, and with essentially the same polar pattern. How-
ever, the horizontal dispersion (the left-right response) is
more restricted than the vertical dispersion. If you want to
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What do Beethovens Ninth,
the destruction of the Death Star
Mozart’s laugh and rock videos
latest thriller have in common?

Uncommon sounds. Sounds that make
exceptional demands on your audio system.
Because from the crescendo of a massed

chorale to the detcnation of proton torpedos,

the sounds of moder entertainment reward
audio high-performance as never before.
And nothing performs like Yamaha.

Yamaha'’s sophisticated new R-O re-
ceiver is designed to make the most of
today’s home entertainment possibilities.
With seven audio and three video hookups,
the R-9 can serve as the control panel for
your entire home audio/video system. And
because it has a separates-quality 125-watt-
per-channel* amplifier with Auto Class
A Power amplification, it provides the high
power and wide dynamic range that add a
whole new dimension to your home enter-
tainment experience.

Now you can hear digital recordings
and compact discs reproduced with the full
clarity and resonance demanded by serious
audiophiles. Experience the high-decibel
impact of the sound effects that make your

YAMAHA NATURAL SUUND  STERED RECEVER R-9

favorite films special. And do it through
a receiver so advanced it uses discrete cir-
cuitry like that found in Yamaha's finest
separate components.

The R-9's AM/FM stereo tuner fea-
tures digital tuning with a unique 5-digit
capability that allows you to fine-tune in
increments of 0.01 MHz (FM).

This is particularly helpful in obtaining
maximum signal quality when tuning rela-
tively weak stations interfered with by
stronger adjacent stations.

Combined with our new Computer
Servo Lock Tuning System, it gives you
the best of both digital and analog tuning
capabilities.

The R-9 includes a multi-function in-
frared remote control. And it is just one in a
complete line of advanced Yamaha receivers.

Now that’s entertainment.

*125 watts RMS per channel, both channels driven into 8 ohms, from 20 ta 20,000 Hz,

at no more than 0.015% Total Harmonic Distortion.
Yamaha Electronics Corporation, USA, P.O. Box 6660, Buena Pask, CA 90622.

€ YAMAHA




Stereo imaging is excellent
and midrange timbral
balanceis very good, but
reproduction of piano and
human voice falls short.

Grouped at the speaker’s base are the
power leads, fuse, on/off switch, voltage selector,
and input terminals.

obtain the most uniform direct sound, aim the speakers at
the listening location. The vertical response indicates that
these speakers need to be raised above the floor and
should never be placed directly under a shelf or any other
overhanging reflecting surface. These speakers cannot be
safely tipped; otherwise | would recommend raising the
speakers off the floor and twisting them 90° (so that top and
bottom become sides) for best lateralization of stereo imag-
ing. Care needs to be taken that the rearward-radiated
sound does not reflect off nearby surfaces in such a way
that it comes directly back to the listening position with less
than about 20 mS of time delay.

Harmonic distortion for tones of E; (41.2 Hz), A, (110 Hz),
and A4 (440 Hz) is shown in Fig. 18, with 1 watt correspond-
ing to 2 V rms drive. What is remarkable about these
measurements is that not only is the distortion quite low
throughout the full power range, but distortion is almost
independent of power level for the two higher tones. This is
an extremely clean response.

The measured IM distortion on A, (440 Hz), caused by
simultaneous reproduction of E; (41.2 Hz) at the same drive
level, is plotted in Fig. 19. The distortion is guite low right up
to an equivalent drive level of 100 watts. This is an extremely
clean sound. The nature of the distortion is principally phase
modulation on A, caused by E;.

in the crescendo test, an inner musical voice of A4 was
completely unaffected (less than 0.02-dB change) by su-
perimposed broad-band noise which had a 20-dB higher
average level, even up to a combined voltage of 80 V peak
to peak, at which point the speaker's protective network
nipped off the signal.

In transfer linearity, sound power at 100 average watts
drive showed less than 0.1-dB compression for a tone of
440 Hz, compared to a drive of 0.1 watt. Middle C, 262 Hz,
was compressed by about 0.3 dB at higher drive, while E,
(41.2 Hz) increased by 1 dB at 10 watts, relative to 0.1 watt.

The axial 1-meter ETC is shown in Fig. 20. It is apparent
from this measurement that the earliest-arriving sound is
virtually flawless up to 20 kHz. But low-level internal reflec-
tions, from within the enclosure, cause interference that
persists for about 0.75 mS. | suspect that the protective
grille and its supporting structure are the source of these
early reflections. The nature of this ETC suggests an accu-
rate reproduction of percussive sounds in the highest regis-
ters, but a slight blurring of transients whose energy is
concentrated in the 2 to 5-kHz range.

The combination of the distortion measurements (HD, IM,
crescendo, and transfer linearity) and the ETC indicate that
stereo imaging, both lateralization and depth, should be
excellent and remain stable over full program dynamics.

Use and Listening Tests

| had a great deal of difficulty placing the ESL 63s for
acceptable stereo sound. The configuration | finally chose
was the one used in the 3-meter room test (described
above), with the two speakers subtending slightly more than
60° at my listening location and both rotated to face directly
toward me. | placed them 1 meter in front of a draped
surface in order to lessen the effect of the rearward sound
which contributes to the reverberant field.

My comments in this part of the review are based on my
personal opinion, and | cannot support them with any tangi-
ble evidence save my listening experience. | was not favor-
ably impressed with the listening qualities of the ESL 63. In
my opinion, their sound does not live up to their high
pedigree.

Stereo imaging is excellent, and midrange timbral bal-
ance is very good, but | could not achieve the accurate
ilusion of piano or human voice, no matter how | positioned
these speakers in my room. In addition, | was bothered by
an upper-midrange harshness and fuzz, which | have de-
scribed above.

The 63s do give a good sense of program dynamics.
Trumpet and other horns are well articulated, and certain
percussive material literally comes alive with these speak-
ers. This accuracy of dynamics is somewhat flawed by the
speakers’ inability to handle very high peak SPLs since the
protective circuitry shuts the speaker down before damage
can occur, but well below the peak sound level that some
listeners may prefer.

As | said at the outset, | was a bit apprehensive about
Quad's technique of speaker protection. The terminals are
shunted whenever damaging voltages are applied to the
speakers. Putting a short-circuit across the terminals of a
high-power ampilifier when the signal gets too high for the
speaker seems to me a bit like dropping a steel plate in the
path of a fast automobile when its speed gets too high for
the road conditions. In that case, | am not sure who is
protecting whom. However, | did deliberately trip the ESL
protection quite a number of times when playing high-
guality CDs and LPs, with absolutely no probiems; the
offending channel simply went mute for a few seconds and
then came back on, none the worse for wear.

My prejudices notwithstanding, the ESL 63s are accurate
in their imaging of orchestra and are exemplary reproducers
of percussive program material. Richard C. Heyser
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A FACE THAT ONLY AN
' AUDIO BUFF COULD LOVE.
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This isn't just ancther pretty face. It’s a
masterpiece of electronic sophistication
and technical wizardry.

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

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

abrupt volume increases and resulting
performance problems.

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

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

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

Because while a lot of companies
can design a receiver that an
audio buff would love,
- AKA’s also designed one
that you can afford.

For more information
on AKA[’s full line of
receivers, write to AKAI
America, Ltd., PO. Box
6010, Compton, CA 90024.
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CELESTION
=

If you've ever been to a live concert,
the chances are you've heard Celestion
cpeakers,

For many years our speakers have
been the choice of professional
musicians who demand the ultimate in
accuracy, definition, and reliability on
stage.

The same demands from critical
listeners at home led us to develop the
SL6 and SL600, winning design awards
worldwide.

The experience gained in creating
live music and recreating it in the home
now brings you the DL series from
Celestion

The DL series are compact,
affordable speakers that deliver clean,
transparent sound. They bring you the
excitement of a large sound stage, yet
they fit easily into your listening room.

Each model, DL4, DL6. and DLS,
are laser-designed. a proven Celestion
technique, to reproduce the full
dynamic range of live concerts with
moderately-priced audio systems. The
latest technology, the thrill of the stage
performance, are now available to
every music lover.

From Celestion. The DL series that
brings it all back home.

Celestion Industries, Inc.
Kuniholm Drive — Box 521,
Holliston, MA 01746
(617) 429-6706 — Telex 948417

Outside Massachusetts
1-800~-CEL-SPKR
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COMPACT DISCS

PEDAL POWER

Jongen: Symphonie Concertante
for Organ and Orchestra; Franck:
Fantaisie in A, Pastorale. The San
Francisco Symphony Orchestra, Edo
de Waart; Michael Murray, organ.
Telarc CD 80096.

This month’s blockbuster CD is Tel-
arc's magnificent recording of Jon-
gen's “Symphonie Concertante for Or-
gan and Orchestra.” There aren't many
works for organ and orchestra; the one
that comes immediately to mind is, of
course, Saint-Saéns Symphony No. 3.

The “Symphonie Concertante” was
championed by the late Virgil Fox, who
included his organ transcription of the
Jongen piece in a program | recorded
(of Virgil playing the Ruffatti organ in

CD, however, is the first release since
an ancient Capitol LP of the Belgian
National Orchestra.

Edo de Waart

The “Symphonie Concertante” is a
tremendously dynamic and exciting
piece. Right after the first few orches-
tral bars, the full organ enters at very
high level, and you had better have an
amplifier and speakers that can cope
with the enormous output. Throughout
the work, there are other great, dynam-
ic passages for organ and orchestra,
along with some very lovely, melodious
sections.

The recording was made in the new
Davies Symphony Hall in San Francis-
co. As a concert hall, it has not been
too kindly received. Telarc engineer
Jack Renner tells me he had some

Garden Grove, Cal.). The new Telarc |

but from the
sound he got, I'd say he managed very
well. It apparently is a hall more suited
for recording (empty) than it is for con-
cert use. The organ in Davies Hall is
the same type of Italian Ruffatti instru-
ment on which Virgil Fox played when |

recorded him. It is a brilliantly voiced
organ having great power and tre-
Al mendous, 32-foot pedals.
There are two filler pieces on this

i_CD—Franck’s “"Fantaisie in A" and

“Pastorale.” There are some stupen-
dous, low-pedal fundamentals around
the 20-Hz region in the “Fantaisie,”
and on equipment that can reproduce
them, they are just thrilling.

Michael Murray, who has made

2 -;,\\some outstanding recordings for
ste oo Telarc, is the organist, and

(=)

he brings his usual mastery
to the Jongen and Franck works. Edo
de Waart is good with this kind of rep-
ertoire, but evidently didn't please
some people with his handling of the
more standard repertoire, and he has
since departed the conductorship of
the San Francisco Symphony Orches-
tra. Jack Renner has given us a superb
recording, with a splendid balance be-
tween organ and orchestra. The bal-
ance works well in the hall ambience,
giving us plenty of power and good
definition.

In summation, an outstanding and
exciting CD that will tax the capabilities
of even the finest audio system.

Bert Whyte

Neville Marriner

Offenbach: Overtures. The Philhar-
monia Orchestra, Neville Marriner.
Philips 411 476-2.

Here we have eight of Offenbach’s
most familiar overtures, in a blockbust-
er recording.

Neville Marriner elicits great playing
from the Philharmonia Orchestra, and
he lovingly polishes these orchestral
gems into gleaming, burnished perfor-
mances. The Offenbach music is infec-
tious, ebullient, and brilliantly scored.
One gets caught up in the excitement
of “La belle Héléne,” “La Périchole,’
and “La vie parisienne,” and delights
in the bombastic opening passage of
“La Grande-Duchesse de Gérolstein.”

The sound on this CD is simply stun-
ning. The digital recording is very big
and open, with all orchestral elements
well-defined in a spacious perspec-
tive. Internal balances are such that a
very cohesive sound is produced, of-
fering great power and projection with
unfettered dynamic expression. This is
a multi-miked recording, but it is most
impressive, a model of its kind.

Bert Whyte

Water Music of the Impressionists.
Carol Rosenberger, piano.
Delos D/CD 3006.

This justly famous recording, which
garnered much praise in its original LP
edition, is now successfully transferred
to CD.
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Interestingly, my old friend Stan
Ricker, record-cutter par excellence,
was the engineer. Stan used just a pair
of B & K 4133 omnidirectional instru-
mentation mikes, with power supply/
preamps designed by another friend
and former colleague at Crystal Clear
Records, John Meyer.

The piano sound is very clean, sono-
rous, and highly detailed in a moder-
ately reverberant recording hall. One
odd quirk is that the higher registers of
the magnificent Bosendorfer Imperial
Concert Grand piano display a bit
more hall ambience than the middle
and lower registers.

Carol Rosenberger plays brilliantly,
and expertly uses the extra half-octave
bass response of the Bosendorfer to
emphasize the sonorous tolling of the
bells present in Debussy's "Sunken
Cathedral Bert Whyte

Barry
Tuckwell

Relaxin’: Joe Beck

Digital Music Products CD-444.
(Available from Digital Music Products,
Rockefeller Center Station, P.O. Box
2317, New York, N.Y. 10185.)

Relaxin’ is a pleasant, innocuous re-
cording with Joe Beck on guitar, Jay
Leonhart on acoustic bass, and the
well-known Grady Tate on drums. This
is another superbly recorded produc-
tion from Tom Jung and, as usual, a
good value with over 56 minutes of
music.

As the title indicates, this is relaxin’
music, easygoing arrangements of
such favorites as "What's New?" “Se-
cret Love,” and “Georgia on My Mind."
The sound is impeccably clean, and
the music is just the thing to accompa-
ny cocktail chatter, Bert Whyte

Mozart: Concerti for Horn. The Eng-
lish Chamber Orchestra; Barry Tuck-
well, hon.

London 410 284-2.

This is an absolutely delightful CD
recording of the four Mozart horn con-
certos. For years, the standard of com-
parison for these works was the mag-
nificent performances by the late Den-
nis Brain, horn virtuoso par excellence.
Now we have what | consider a worthy
successor in these superlative perfor-
mances by today's foremost horn play-
er, Barry Tuckwell. | recorded Barry
years ago, and he has long since be-
come a solo virtuoso, concertizing
around the world.

Barry's big, smooth, mellow
tone is a joy to the ear. He
also conducts the English
Chamber Orchestra and
obviously has a good
rapport with the play-
ers, who give him
execution of very
high order. The
sound is superb—
nice, clean strings
are free of edgi-
ness, and Barry’s
horn is ideally bal-
ancedjustforward
of the orchestra.
Wonderful music
great sound—this

CD is a gem!
Bert Whyte

Beethoven: Symphony No. 4. The
Berlin Staatskapelle, Otmar Suitner.
Denon 38C37-7077.

This release is one of the best
sounding to come along in some time.
The notes are in Japanese, but | have
been able to get a partial translation.
The recording was apparently made
with the new Briel & Kjaer studio-quali-
ty, omnidirectional microphones, noted
for their low self-noise level and their
absolutely flat response across the fre-
guency range.

Recording with omnis in a large, res-
onant hall is not without its problems,
and many listeners will feel that this
recording had just a little too much
reverberant pickup. This is, of course,
a matter of taste, and most listeners
can adjust easily, especially when the
recording has so much going for it
otherwise.

There is not a harsh sound to be
heard. The string ensemble is seam-
less from bottom to top, and the texture
is absolutely gorgeous. There are CD
critics who claim that digital processes
create harshness in string sound; for
them, this disc should be a revelation.

Otmar Suitner's performance is just
a bit on the slow side, and |, for one,
feel that Beethoven would have been
better served by a somewhat smaller
ensemble.

Highly recommended for its sonic
values. John M. Eargle

Dream Street: Janet Jackson
A&M CD 4962 DIDX81.

| confess; | approached this one with
an attitude on. | mean, I've heard La-
Toya, but just because your last name
is Jackson doesn’'t mean you're auto-
matically a pop music genius. Well,
good news, Janet's okay. She sounds
a lot like Michael but with less heft to
her voice and less of the incredible
expressiveness he picked up during
many years of public performance.

The drawbacks of being a late-
blooming Jackson are many. The com-
parisons are inevitable; critics are
bound to point out that you're getting
attention based on someone else’s
hard work and success.

One of the huge compensatory ad-
vantages, however, is the ability to hire
the best in the business to assist you,
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Though Janet Jackson does
not have an outstanding
voice, she handles herself
with real sophistication on
Dream Street.

including members of your own illustri-
ous family. Yep, Michael makes an ap-
pearance on this one, but you'll have a
hard time hearing him in the mix. He,
Tito, Jackie, and Dino Espinosa share
backup vocals on "You Don't Stand
Another Chance,” the hot, funky open-
ing number. Big brother Marlon pro-
duced this cut with associate producer
John Barnes, and is it ever a winner!
The production is sophisticated, with a
big, fat drum intro out of clean silence,
followed by a funky bass line that en-
ters the phantom center over a back-
ground of light, dancing synthesizer
accents. Unfortunately, the production
is so overwhelming on this one that
Janet's vocal, at center midground,
isn't completely the star of the song.

Janet makes it to the upfront center
spot on the following cut, however,
sharing the vocal spotlight with Cliff
Richard on "Two to the Power of Love."”
Perhaps it's Richard's influence, but
here she sounds less like a female
Michael and more like—dare | say it?—
Olivia Newton-John. Anyhow, the synth
work sparkles, the tune is quite pretty,
and there's a real sense of open aural
space. This one is produced by one of
the slickest producing teams in the biz,
Giorgio Moroder and Pete Bellotte.
They lay claim to five cuts on this CD,
including "Communication,” replete
with electronic communications sound
effects, and the title tune, with its ste-
reotypical lyrics about a poor girl's
struggle to make it in Hollywood. The
percussion work on "“Dream Street"
makes up for its banal lyrics; in fact,
the percussion and synth work are out-
standing throughout this CD.

Marlon is responsible tor producing
one other cut, “All My Love to You,”
which features a brief moment of total
silence, a razor-sharp second of empty
space cutting through multiple layers
of music. Jesse Johnson produced two
cuts, "Pretty Boy" (which borrows from
Prince but lacks the juice) and “Fast
Girls" (a fairly ordinary funk exercise).

This CD has outstanding dynamic
range, an excellent sense of spatial
presence, and flawless clarity. It is a
fairly eclectic collection of songs, and
though Janet doesn't have an out-
standing voice, she handles herself
with some real sophistication. Great
production, great arrangements, great
sound. Paulette Weiss

Mozart: Concertos Nos. 15 and 16.
The English Chamber Orchestra, Mur-
ray Perahia.

CBS Masterworks MK 37824,

This is an excellent CD of these in-
gratiating, early Mozart piano concer-
tos. Murray Perahia is the pianist, and
his performance is exemplary, both as
musician and conductor. He takes a
properly light-handed approach to
these works, and they are sprightly
readings, embellished by his impecca-
ble technique.

The sound is superb; surely this is
one of the best sounding CDs I've
heard from CBS Records. It is very
clean, with precise, accurate transient
attack on the piano. The string sound
is blessedly free of edginess. The pi-
ano is balanced nicely, just forward of
the orchestra, and the acoustic per-
spective affords a pleasing spacious-
ness along with finely etched detail. A
delightful, tuneful
recording in every 257
respect. ‘

Bert Whyte

Janet Jackson
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Saint-Saéns: Symphony No. 3, “Or-
gan.” The Baltimore Symphony Or-
chestra, Sergiu Comissiona; Frederick
Minger, organ.

Vanguard K38Y-17.

This popular work is now available
on Compact Disc in at least three dif-
ferent recordings.

The Vanguard recording was engi-
neered by two friends of mine, John
Newton and Jeff Zoraya, and by no
less than two other engineers. | per-
sonally do not endorse this practice of
engineering by committee. When | re-
cord, | fly solo—or | don't record at all.
Perhaps this multiple engineering is re-
sponsible for the not-altogether satis-
factory sound. | have been in the Na-
tional Presbyterian Church in Washing-
ton, D.C., where this piece was record-
ed. It is not an easy venue, but it has a
big Aeolian-Skinner organ, and | can't
understand why the organ part of this

symphony is as attenuated as
it is. I know Newton and Zor-
aya know how to properly
record an organ.

LY
o\
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Carol Rosenberger is a
formidable talent, and her
performance of these
Beethoven piano sonatas is
powerful and intense.

Anyway, conductor Comissiona and
the Baltimore Symphony furnish a spir-
ited and well-paced performance, with
an especially rousing finale. But this is
where the organ should make a gran-
diose sound, and such is not the case.
Too bad! Bert Whyte

Beethoven: Sonata No. 23 in F Minor
for Piano, Op. 57 (‘*Appassionata”),
Sonata No. 32 in C for Piano, Op.
111. Carol Rosenberger, piano.

Delos D/CD 3009.

This Delos recording of two of Bee-
thoven's most popular piano sonatas
was engineered by my old friend and
master record-cutter, Stan Ricker.

Knowing that pianist Carol Rosen-
berger would be playing a Bosen-
dorfer Imperial Concert Grand with its
extra half-octave of bass (response
down to 16 Hz!), Stan opted to use
Bruel & Kjaer 4134 mikes, and special,
low-noise preamps built by John Mey-
er. Stan fed just a stereo pair of the
mikes into a Studer 169 console. and
thence to the Soundstream digital re-
corder. Among the reasons for using
these B & K mikes is their ultralow
frequency response—almost flat at 2

up to 160 dB!

| warn you, the piano transients on
this CD are tremendous. To play the
crushing, triple-fortissimo bass and
midrange chords on this recording re-
quires a brute speaker system and am-
plifier. My new B & W monitors driven
by Krell KMA-200 (200-watt) Class-A
amplifiers were equal to the task, and

Varujan Kojian

Hz—and their ability to accept SPL of

the sonority of the sound was simply
awesome.

Stan has recorded the piano rela-
tively close-up, but the nice, warm am-
bience of the hall he used affords a
very natural piano sound. Carol Rosen-
berger is a formidable talent, and her
performances of these works are pow-
erful and intense, with lots of drama
and expressiveness, yet with due re-
gard for the lyrical qualities of these
great Beethoven piano sonatas.

A splendid large-scale recording,
meant to be played on a large-scale
audio system. Bert Whyte

Debussy: La Mer; Nocturnes. The
Philharmonia Orchestra, Michael Tilson
Thomas.

CBS Masterworks MK 37832.

Michael Tilson Thomas turns in a
really splendid performance of "La
Mer," aided and abetted by some of
the best sound I've ever heard from a
CBS CD. Admittedly, this is the Philhar-
monia Orchestra, recorded in London
with, once again, an EMI balance engi-
neer at the console. It matters little—
Thomas paints a very evocative picture
of the sea, and his storm is almost of
hurricane intensity. Oddly, his perfor-

mance of “Nocturnes” is less persua-
sive, and one could also say that the
sound quality is not as good as on "La
Mer." In “La Mer" we have nice, clean,
high strings. Even though we must pre-
sume that “Nocturnes’ was recorded
at the same session, here the high
strings are edgy.

“"La Mer"” is really a sonic tour de
force. The dynamic range is exception-
ally wide and, on B & W 808 speakers,
the sound has extraordinary impact.

Bert Whyte

Liszt: Symphony No. 2, “‘Dante.” The
Utah Symphony Orchestra, Varujan
Kojian.
Varése Sarabande Digital VCD-
47207.

On this CD, the rarely performed
Dante Symphony of Liszt is conduct-
ed by Varujan Kojian. His Utah Sym-
phony Orchestra was recorded in the
splendid acoustics of their new hall.

Bruce Leek, the engineer who did
such a fine job on the Star Wars trilogy
| reviewed some months ago, was also
the engineer for this recording. Appar-
ently, he used approximately the same
mike setup as in the trilogy. While the
sound is generally quite good, for
some reason (possibly the scoring) it
just doesn't have the exemplary quali-
ties he achieved in the Star Wars re-
cording. | had a feeling that the sound
was a little compressed in places, and
some internal balances just weren't
right. Perhaps it is my reaction to the
music. This is Liszt at his most fus-
tian—probably the reason for this sym-
phony's infrequent performance.

Bert Whyte

Ravel, Chausson: Piano Trios. Beaux
Arts Trio.
Philips 411 141-2.

Pianist Menahem Pressler, violinist
Isidore Cohen, and cellist Bernard
Greenhouse are the superb musicians
who make up the famous Beaux Arts
Trio.

This trio has been concertizing to-
gether for many years. In this digital
recording of the Ravel and Chausson
piano trios, their rapport is evident in
the finely wrought performances. Their
playing is elegant, refined, yet highly
musical and expressive. The Philips
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JBL Introduces
Jitanium Series loudspeakers.

To tell the truth.

| 5

A team of specialists at JBL labored
nearly five years to develop a uniquz
manufacturing process, a patented
design. a siznificant advance in materials
application, and four stunning new
loudspeaker systzms.

The naw Titan um Series takes
its name from a truly revolutionary
high frequency driver. A blast of
nitrogen gas against a sheet of purc
titanium creates a dome thinner
than a human hair yet capable
of withstanding the
crushing force of more
than 1000 Gs.

The new titanium
high frequency driver
easily copes with thz

»

musical transients and wide dynamic range
of the most demanding digital record-
ings, generates undistorted sound well
beyond the audible range, and hancles
very Figh power without stress.
Coupled with a new midrangz
driver, a new dividing network and

oth2r major and minor innovations, the

resulting new Titanium Series lcud-
speakers are the most nzutral, the
most detailad, the most
pleasing loudspeakers
you're likely to hear. And
the very best from JBL.

! harman in2rrataonal
£500 Balona Bvd PG Sos 2200

fBorthrage Casfomad 329

Picturzd above: JBL's new pure Ctarium high frequency driver w'th patented diamond surround.
Ente” No. 25 on Reader Service Ca-d



Beaux Arts Trio

engineers have given the trio an out-
standing recording. The perspective is
moderately close-up in a nice, warm
(but not overly reverberant) ambience.
Balances among piano, violin, and cel-
lo are near ideal. All is very clean and
highly detailed, and the Beaux Arts
Tric makes a ravishingly beautiful
sound. The dynamic compass of the
piano is tremendous; you'll need gobs
of power to realistically reproduce its
massive sonorities. This CD must be
regarded as one of the best chamber
music recordings I've heard in some
time. Bert Whyte

Time Warp. The Cincinnati Pops Or-
chestra, Erich Kunzel.
Telarc CD-80106.

If ever there was a sonic blockbust-
er, this CD is it! Which is exactly the
intention Telarc had when recording
this collection of space movie music.
Their purpose was to explore the outer
reaches of dynamic range and create
some special sonic effects of crushing
sonority. Producer Bob Woods has
stated that Time Warp has the “hottest
levels” since their memorable “1812
Overture” recording!

Synthesizer artist Don Dorsey com-
posed a special work, “Ascent,” to
open the recording, and it quite literally
opens with a bang. (If your initial vol-
ume setting is too high, you may be
sorry!) This segues into the ubiquitous
introduction to “Aiso sprach Zarathu-
stra.” Then it is on to excerpts from
Star Trek, Battlestar Galactica, Super-
man, Star Wars, and Alien. Next are
“Blue Danube” and the “Gayne’* ada-
gio from 2001: A Space Odyssey, then,
ancther blast of “Zarathustra.”

There are great brass fanfares here
and brilliant cymbal clashes and huge
fortissimo bass drum whumps of awe-
some impact. The Battlestar Galactica
sequence opens with a crushing or-

The Beaux Arts Trio’s
rapport is evident in this
finely-wrought recording of
the Ravel and Chausson
piano trios.

chestral chord with tremendous bass
drum strokes. When some people visit-
ed, | had cued the CD to this passage,
setting the gain controls for a very hef-
ty level. When | started the CD, the
blast of sound damn near made my
friends jump out of their skin! All of this
sonic furor is utterly clean, and while
the music isn't of great moment, it is
exciting and great fun. Bert Whyte

Bartok: Music for Strings, Percus-
sion and Celesta. The Tokyo Metro-
politan Symphony Orchestra, Moshe
Atzmon.

Denon 38C37-7122.

Bartok's angular writing is very ap-
parent in his famous “Music for Strings,
Percussion and Celesta,” and less so
in his "Roumanian Folk Dances.”
These two works are given a good, if
not particularly exciting, performance
by Moshe Atzmon conducting the To-
kyo Metropalitan Symphony Orchestra.

The pieces were recorded using 11
Schoeps, four Shure and four AKG
mikes in the acoustically attractive Nar-
ashino Bunka Hall. There is some spot-
lighting of instruments, but this is a
well-balanced, very clean sound.
Strings are fairly smooth, and the tran-
sient response on the percussion in-
struments is sharp and accurate. The
recording is good enough to warrant
more Bartok CDs from Denon.

Bert Whyte

Mahler: Das Lied von der Erde. The
Berlin Philharmonic, Carlo Maria Giu-
lini; Brigitte Fassbaender, contralto;
Francisco Araiza, tenor.

Deutsche Grammophon 413 459-2
GH.

This DGG recording of Mahler's
Das Lied von der Erde (Song of the
Earth) has a number of flaws, but, in
general, is so good that it overcomes
the deficiencies.

In the first song, “Das Trinklied,” ten-
or Araiza seems too submerged in the
orchestral sound. At the same time, his
voice and the high strings sound both
shrill and compressed. Oddly, after
this problem-ridden opening, the
sound blossoms, becoming more
open and transparent, with Fass-
baender making some lovely sounds.
Her performance of “Der Abschied”

Brigitte
Fassbaender

Francisco
Araiza

(The Farewell) is simply beautiful and
very heartfelt. The music accompany-
ing her in this movement has wonder-
ful sonic presence, is highly detailed,
and has some supercharged sonori-
ties. Giulini's conducting is masterful,
and if you are not moved by the other-
worldly beauty of this music, there is
no hope for you. Bert Whyte
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Works of Spohr, Villa-Lobos, Starer,
Roussel, and Blank. The Scarbor-
ough Chamber Players.
Centaur CRC 2016. (Available from
Centaur Records, P.O. Box 23764, Ba-
ton Rouge, La. 70893.)

This CD is a real delight, presenting
an interesting collection of rarely heard
works for soprano with chamber re-
sources as simple as piano, flute, bas-
soon and clarinet. Selections include
Spohr's "Six German Songs,” Villa-Lo-
bos' “Bachianas Brasilieras No. 6,"
Starer's “Songs of Youth and Age,"
Roussel's “Two Poems of Ronsard,”
and Blank’s "“Four Poems on Texts by
Emily Dickinson."”

Performances are excellent, and the
recording approach is simple and di-
rect. Texts are included in the notes.

John M. Eargle

Berlioz: Symphonie Fantastique. The
Tokyo Metropolitan Symphony Orches-
tra, Jean Fouret.

Denon 38C37-7087.

This CD version of Berlioz's Sym-
phonie Fantastique, with a minor
league ensemble, The Tokyo Metropol-
itan Symphony Orchestra, conducted
by the relatively obscure Jean Fouret,
faces very tough competition from sev-
eral other Compact Discs of this work,
most especially from Telarc's superb
recording by Lorin Maazel with the
Cleveland Orchestra.

The playing of the Tokyo Metropoli-
tan Symphony Orchestra is fairly
good—nice ensemble work in the
strings, and fine brass playing too. The
dialog between the English Horn and
oboe in the beginning of the third
movement, “Scene in the Country,"” is

This CD of rarely heard
works, performed by the
Scarborough Chamber
Players, is a real delight.

particularly well done. Fouret gives a
fairly straightforward performance, but
it lacks momentum and drags a bit. He
is slower than Maazel in the “March to
the Gallows" and the "Witches' Sab-
bath,” and doesn't generate as much
excitement. Fouret conducts the work
in 50 minutes flat, to Maazel's 48:34.
Sonic values are variable. The
acoustics of the Sayama-shi Public
Hall in Tokyo, where the work was re-
corded, are really good—warm, spa-
cious, with a decay time around 1.9 to
2.2 seconds. Multi-miking was used,
and while the sound is highly detailed,
this technique negates some of the ad-
vantages of the fine acoustics. Up to
mezzoforte level, first and second vio-
lins have a nice clean sound; above
that level, they get quite shrill. There is
a huge bass drum, very solid in im-
pact, which I'm afraid is used a bit too
enthusiastically in the last two move-
ments. Dynamic range is quite wide
and there are some other good
points—but it falls short on both musi-
cal and sonic values as compared to
the Telarc recording. Bert Whyte

Mahler: Symphony No. 4. The Chica-
go Symphony Orchestra, James Le-
vine; Judith Blegen, soprano.

RCA RCD1-0895.

As a confirmed Mabhler junkie, | ea-
gerly look forward to all Mahler record-
ings that appear on CD.

This glorious Fourth Symphony has
much going for it, not the least of which
is the great playing of the mighty Chi-
cago Symphony Orchestra. Such stun-
ning execution, coupled with such rich
tonal resources! Levine's performance
is quite good, if a bit mannered at
times. However, he gives an excep-
tionally expressive and emotionally
wrenching performance of the great
third movement, “Ruhevoll.”

The recording, dating from 1975,
was made in Medinah Temple in Chi-
cago. The engineer was Paul Good-
man, a former colleague of mine at
RCA Records. | can assure you that
Paul is a fine, perceptive recording en-
gineer. However, he is subject to the
ideas and directions of producers—
which in this recording means multi-
miking with a vengeance. I'm fairly cer-
tain a 16-channel recorder (analog in
those days, of course) was used.

Paul establishes a nice overall bal-
ance in the reverberant acoustics of
Medinah Temple, and the sound cer-
tainly is clean, with lots of impact and
sonority. Alas, throughout the record-
ing, Paul's good sound is marred by
ridiculous spotlighting that grotesquely
bloats individual instruments, making
them acoustically bigger than the
whole orchestra. About a third of the
way through the first movement, there
is an entrance for solo first violin (the
concertmaster) that is ludicrous—so
spotlighted and so close-up it swamps
the rest of the orchestra! The multi-
miking allows the producers to dot ev-
ery “i"" and cross every “t"" in the score,
but it carries with it the perils of exag-
gerated perspective and a diminution
of depth. Too bad! It is a shame Paul
Goodman's basically nice sound must
be so subverted. Bert Whyte

James Levine

Elgar Overtures: In the South; Frois-
sart; Cockaigne. Handel: Overture in
D Minor. The Scottish National Or-
chestra, Sir Alexander Gibson.
Chandos CHAN 8309.

In this welcome release, Sir Alexan-
der leads his orchestra through fine
and characteristic readings of these
delightful works of Elgar. The produc-
tion team has opted for sound rich in
room ambience and with just a modi-
cum of spot miking. Generally the
sound is excellent, but you may want
to roll off the treble just a bit. The bot-
tom end can be awesome. In “Cock-
aigne,” the performance includes the
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What if ..you could hear the

dry-leaf crispness of drums and cymbals...the
round, earthquake bass...the pure sound of your
music, unbroken by “pops” and “clicks"? WHAT IF
you could hear all the music that's pressed onto
your record...if you could hear all the music
your stereo system was meant to deliver—if you
could feel the stillness of the "quiet” in quiet
passages? Every time you played the record?

It would make every penny you've invested

in your sound worth it. And one penny is just
about all it costs to use the complete LAST
SYSTEM FORMULA SERIES of record and stylus
care before you listen. A penny.. for deep
cleaning, preserving and maintaining your music
forever in one application.

What is the LAST System Formula Series? Five separate
treatments that take you one step at a time to perfect
record listening ...

System Formula 1 Extra-Strength Record Cleaner
deep cleans your record like no other can...to make your
brand new record cleaner than when you bought it. ..
System Formula 2 Record Preservative stops record
wear completely with one application so you get “brand
new" sound for 200 plays or more. ..

System Formula 3 All-Purpose Record Cleaner is phar-
maceutically pure to keep your record clean without residue.. ..
System Formula 4 Stylus Cleaner cleans your stylus
and is guaranteed to remove those tiny deposits that
make for big noise. ..

System Formula 5 STYLAST Stylus Treatment extends
stylus life up to ten times—and makes a difference you
can hear.

It's hard to believe that it's so simple...so we guarantee
the LAST System Formula Series or your money back.

Available at your record store or stereo dealer in full
size kits and new low-cost trial sizes.

W SySTEM
FORMULA
SERIES

THE LAST FACTORY « 2015 RESEARCH DRIVE « LIVERMORE, CA 94550
FOR THE DEALER NEAREST YOU CALL 800-223-LAST (CALIFORNIA 800-222-LAST)
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A pair of

and smooth response

r over the full audio
Wlnnel's range and half an
ADS presents two octave beyond,

excellent dispersion
... bass distortion
lower than that of any
common program
source except a
digital tape or disc.”
Stereo Review
The ADS 300

Superbly compact
minispeaker (ADS
invented the “mini”
and while others have
followed-we have yet
to be topped.)

Same soft-dome
tweeter technology as
larger ADS speakers.5
Same woofer tech-
nology incorporating
butyl rubber
surround, Stifflite®
woofer cone. 6

best-sellers.

Some facts. And a
smattering of
opinion.

The ADS L1290
Woven soft-dome
tweeter. Benefit:
extended high
frequency response
with low coloration. 1
Tweeter uses high-
gravity magnetic
cooling fluid.
Two-inch soft-dome
mid-range. Benefit:
exceptional
smoothness in
critical middle
frequencies. Uniform
dispersion. Crisp,
precise, stereo

imaging. 2 :
Two 8-inch Linear Same high-accuracy
Drive® woofers for crossover technology.

Characteristic,
uncolored ADS
sound.

“...best mini-
speaker | have yet
heard. Well worth

superb bass
response and high
output. Each driver
mounted in its own
acoustic suspension
enclosure. 3

imported walnut double the pricein
cabinet. Also sonic excellence
available in matte alone.”
black. 4 Audio Ideas

Inside the cabinet: a
crossover network
built of computer-

grade components.
Below and behind:
amplifier recess built
into cabinet so the bi-
amp option can be
installed neatly.

Stifflite® woofer
cones, with high
rigidity-to-mass ratio
produce quick
transient response.

The bottom line:
“...unusually flat

No short-cuts taken.
No stone unturned.
ADS goes to
extraordinary lengths
to build fine audio
components for
home and car. Write
for literature and
name of your nearest
dealer to Rita

Stein (our literature
expert) at ADS,
(Analog & Digital
Systems)

Progress Way,
Wilmington, MA
01887.

©1984 Analog & Digital Systems Inc.

Audio Apart.
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Some of the instruments in
this version of Handel’s
Water Music sound smooth
and natural, but others
have a surprising edge.

optional pipe organ part in the final
measures. The 32-foot open diapason
IS quite in evidence, and there are
some fundamentals which reach down
into the 27-Hz range. If you have a
subwoofer, you'll be delighted with all
of this. John M. Eargle

Handel: Water Music. La Grande
Ecurie & la Chambre du Roy, Jean-
Claude Malgoire.

CBS Masterworks MK 39066.

Here is another Baroque ensemble,
La Grande Ecurie & la Chambre du
Roy, with a recording devoted entirely
to Handel's Water Music.

This French group was recorded in
Notre Dame in Paris. The liner notes
state that a Sony digital recorder was
used and that the mikes were
Schoeps. Original instruments of the
period are used, and while some of
them sound quite smooth and natural,
others have a surprising edginess and
harshness, not necessarily attributable
to the imagined sins of digital record-
ing. The French horns are particularly
annoying. Instead of the noble, mellow
tone with which we are all familiar,
these horns sound hoarse and guttur-
al, with a blatty quality. The reverb pe-
riod of the church must be about 3 S,
so the mikes used probably had cardi-
oid patterns. There is plenty of air
around the instruments, but the sound
still has too much brilliance and fa-
tigues the listener's. ear. Bert Whyte

Canteloube: Chants D’Auvergne,
Vol. 2; Villa-Lobos: Bachianas Brasi-
leiras No. 5. The English Chamber Or-
chestra, Jeffrey Tate; Kiri Te Kanawa,
soprano.

London 411 730-2.

Some time ago, | reviewed, most fa-
vorably, a CBS CD of Canteloube's
“Chants D'Auvergne" sung by Frederi-
ca von Stade. Now we have this new
version on London, featuring the lus-
cious, lovely voice of Dame Kiri Te
Kanawa. Dame Kiri's voice and the ex-
pressiveness with which she uses it
are altogether remarkable. Her voice is
clear, clean, and limpid, a refulgent
example of the magnificent sounds
that can be produced by a great sing-
er. Dame Kiri's performance of these
lovely works is richly expressive,
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TAKE AWAY THEIR HIGH OUTPUT
ADJUSTABLE MASS, DIAMOND QUALITY,

SUPERIO

R SOUND
AND STYLUS INTERCHANGEABILITY,
AND OUR CARTRIDGES
ARE NO DIFFERENT

FROM THE COMPETITION.
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eflts itis no surprlse lhat the OM cartridgy
most successful series ever introduced by Ortofon
CRITICAL ACCLAIM

Since their introd uction, the Ortofon OM Series
have consistently received accolades from around
the world, for their outstanding value, and
performance.

And the Audio-Video International Grand Prix
award for product excellence has for two consecu-
tive years been awarded to an OM Series Ortofon
Phono Cartridge.

TECHNICAL SUPERIORITY

As the criginator of the low mass concept, Orto-
fon has continually been at the forefront of technical
developments in sound reproduction.

Boasting a revolutionary user adjustable mass
system, the OM Series provides for “Optimum Match”
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d quality, high outpu ancfull
hne styILs m‘ferchangeabﬂﬂy, these OM Sarizs prono
cartridges deliver superior sound, with any standard
mount tonearm in virtually any sound system. And
our OMP Series, designed for “plug-in"’ mount
tonearms, make tiese new levzls of parformance
available to this format as well.

THE GREATEST iIMPROVEMENT

Audio engineers and audiophiles agree that
perhaps no component can make as immediate and
significant an improvement in sound guality than a
new phcno cartridge.

Considering all of this, along with the modest
cost of an Ortofon OM Phono cartridge, it becomes
clear that when it comes to making a real improve-
ment in performance of your hi-fi system, there really
iS no competition.

orfofon

122 Dupont Street, Plainview, New York 11803 (516) 349-9180
Send one dollar for color poster
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Kiri Te Kanawa’s voice,
and the expressiveness
with which she uses it, are

Rogers Here we have the smallest« :

esand domestic range, sharing ma remarkable on this really

ndling  styling of the larger L87. ]ovely CD of Canteloube

§e51gn capaflty and reasonable e and Villa-Lobos.

rtests. arms with we were

pylene i

{9 mm .- —— _—————  ———————— ————
¥ > gap magnetic tape recorder of the re-

ith the

doubtable Keith Johnson. It was re-
corded for Tam Henderson's Refer-
ence Recording label, and was very
highly regarded on the original vinyl LP
release. The CD transfer has been very
well done, and while a moderate
amount of tape hiss is evident (as in
the LP), at least there is no impulse or
surface noise to contend with.

The enclosure is made from 1 The program offers Handel ex-
oamto (Medite) board and is lined v cerpts, including parts of “Water Mu-
though reduce standing waves. Ce’ sic,” the lovely Pachelbel canon and
iceable  we did discover that t} gigue with richly sonorous cello, J. S.
vell be effeet on sound qualit Bach's "Air" from his orchestral suite
on has deliberate as a two-' No. 3, some Vivaldi and Telemann, and

been used. Henry Purcell’s big, noble theme which
unting The manufact was used by Benjamin Britten in his
hisdid  to a height of © famous "“Young Person's Guide to the
g.Sen- makeforelr Orchestra.”
le,and  sitivity w- The sound is just lovely—some of
iminu-  power b the most musical and natural strings on
vitable tive & Kiri Te Kanawa record, with equally mellifluous oboe

sound and bassoon. All of this is presented in
yund lighter textured than Frederica von | a very warm acoustic ambience, with

Stade's. Her French diction is better

1ew good stage width, exceptional depth,
‘m- and the words more articulate. and precise and stable image localiza-
Jda This CD was splendidly engineered | tion. The sonics are very wide-range

¥

FOR MORE INFORMATION CONTACT

‘- h a I a D BOX 1840 BRANTFORD ONTARID CANADA NAT 5WA -
BOX 1250 FALLS STA NIAGARA FALLS NY USA 143030260

by John Dunkerley. Dame Kiri's voice
is projected in front of the orchestra,
but not too prominently. The orchestral
accompaniment is exceptionally clean
and well-balanced in a moderately
spacious acoustic environment. (The
jacket booklet doesn't say, but | pre-
sume the recording venue was Kings-
way Hall in London.)

An attractive filler on this Compact
Disc is Villa-Lobos' "Bachianas Brasi-
leiras No. 5,” a composition for sopra-
no and cello, with well-known cellist
Lynn Harrell furnishing a smoothly
played, tuneful accompaniment.

If you are an aficionado of "Chants
D'Auvergne,” you'll probably want to
own both this and the von Stade CD.
Faced with a choice, I'd opt for this
really lovely recording Bert Whyte

Popular Masterworks of the Ba-
roque: Tafelmusik
Reference Recordings RR-13 CD.

Tafelmusik is a Canadian Baroque
orchestra which uses, as often as pos-
sible, original-period instruments. For
example, musical director Jean La-
mon's violin dates from 1610!

This was originally an analog record-
ing made with the special, focused-

and smooth yet afford good, clean def-
inition on all instruments. This is a very
fine reference recording for string-tone
quality. Bert Whyte

J. S. Bach: Toccata and Fugue. The
historic organ of Saint-Maxim-en-Pro-
vence, Pierre Bardon.

disques Pierre Verany PV 710811.

This is another in the series of histor-
ic-organ recordings issued by a
French label, Pierre Verany.

The organ is the centuries-old instru-
ment in Saint-Maxim-en-Provence. The
liner notes give an amusing account of
the problems encountered in record-
ing such an organ. It is stated rather
blithely that after more than two centu-
ries “the organ is a bit tired.” The keys
must be depressed with considerable
force; sometimes they stick and must
be pulled up. The stops are difficult to
draw and return—valves stick open,
the wind chests leak. The organ
sounds best at night in the winter; ac-
cordingly, this recording was made
with the unheated interior of the church
freezing cold!

The reverb period of this old church
is about 3.5t0 3.75 S, and the organist,
Pierre Bardon, had to adjust his tem-
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Yoel Levi has a lot going
for him, including the
talents of the great
Cleveland Orchestra, which
has performed Sibelius
many times.

pos accordingly. The sound is clean
enough and well balanced against the
acoustics, but it is very bright and can
be too aggressive, with little extra ped-
al foundation. The program, some of
J. S. Bach's most popular organ works,
is well played considering the difficul-
ties of execution. Certainly this is not
the type of organ recording for sound
buffs, but it is of interest to those who
collect the sounds of historic organs.

Bert Whyte

—— . )
Sibelius: Symphony No. 2, Finlan-
dia. The Cleveland Orchestra, Yoei
Levi.

Telarc CD-80095.

The Sibelius Second Symphony is
deservedly one of the most popular
works in all of the symphonic literature.
There is hardly a name conductor who
hasn't recorded this work, so it might
seem that a relative newcomer like
Yoel Levi wouldn't have much of a
chance to distinguish himself.

| Yoel Levi

Nonetheless, Levi has a lot going for
him. First is his innate talent, which he
displayed so vividly in his exciting Tel-
arc recording of Prokofiev's “Romeo
and Juliet.” Second, he is at the helm
of the great Cleveland Orchestra,
which has performed the Sibelius Sec-
ond Symphony nrany, many times un-
der the batons of such great conduc-
tors as Artur Rodzinski, George Szell
and Lorin Maazel. Finally, and of great
importance, is that Levi has the bene-
fits of superb Telarc recording.

Jack Renner used Masonic Auditori-
um in Cleveland, a hall he knows inti-
mately, for this recording. Employing
his usual spaced-array of omnidirec-

Enter No. 54 on Reader Service Card

tional Schoeps microphones, Jack has
achieved both the massive weight and
sonority required for this work, as well
as the highly detailed inner batances.
A good example is the completely ar-
ticulate and tonally accurate pizzicato
strings in the opening bars of the sec-
ond movement. The overall sound is
very clean, with great presence, and is
superbly balanced with the warm
acoustics of the hall. The triumphant
finale, with its massive brass fanfares,
is a blaze of orchestral color. Dynamic
range is very wide on this Compact
Disc, and if you have the right equip-
ment, the triple fortissimos will stun you
with their power.

Levi turns in a performance that is
certainly the equal of, and better than,
some of his contemporaries. Tempos
are a shade on the fast side, but he
makes it work. His "Finlandia,” the filler
on this CD, is equally stirring and excit-
ing. Great music, great sound—this is
what a good CD is all about.

Bert Whyte

Tandberg'’s TCA-3008A Preamplifier embodies the company’s more than 50 years of research into the
art and science of sound reproduction. At Tandberg, our engineers explored every technical nuance:
from the characteristics of individual components such as high spec polypropylene capacitors and
metal film resistors, to the interaction of discrete circuits; all aspects have been uniquely

researched for their influence on the reproduction of music.

The musicality of the TCA-3008A exceeds that of traditional high end products and is considered to be
among the most esoteric preamplifiers, while simultaneously providing the fine appearance,
affordability and reliability made possible by our position as Europe’s most respected

manufacturer of audio instruments.

TANDBERG OF AMERICA

One Labriola Court, Armonk, NY 10504_.
(914) 273-9150




Sherwood car stereo:
Quality, innovation, and money left
over for the good times.

At Sherwood, we think you shouldn’t
sacrifice your lifestyle for your car
stereo. SO we make great car stereos
that don’t cost like great car stereos.

Built into every one is the quality and
innovative design that has been
Sherwood’s benchmark
for more than 30 years.
The result is perform-
ance that sets standards
for the more expensive
brands.

New CRD-180.
Take, for example, our
new CRD-180. It not
only performs with the
finest car stereos, it has
features you usually
find only on far more expensive units.
It has auto reverse, Dolby; metal tape
capability, pre-amp output with fader,
separate bass and treble controls, lock-
ing fast forward and rewind, and terrific
night illumination.

® ON/OFF VOt
TWME/STATION(PUSHI

(O BASS/TREBLEPUSH

CRD-180

Great FM, and AM stereo. And the
CRD-180 not only has electronic synthe-
sizer tuning with MOS-FET front end
for super FM, it also has AM stereo,
opening a whole new world of exciting

© 1985, Inkel Corporation.

long-range on-the-road listening.
(Sherwood was the first to introduce
AM stereo in separately available car
receivers.)

Computerized features. Advanced
digital tuning lets you enjoy two scan-

ning modes: Scanning all stations, or
just the ones in memory. This unique
preset scan feature works with the abil-
ity of the CRD-180 to remember up to
12 of your favorite stations.

LCD display and digital clock. The
latest in convenience, a multifunction
liquid crystal display (LCD) indicates
frequency, preset channel, local/distant,
stereo, AM/FM, Dolby, tape direction
and more. The CRD-180 is easy to use

Enter No. 48 on Reader Service Card

® TUNE.TAPE/DSET
N i MTLHR
SCAPIPUSH!

O BALAMCE

because this display lets you know
what’s happening, including time of
day, since it even has a digital clock.
Fits your budget. All of this inno-
vation and performancé comes in a
mini chassis, so this great car stereo
will fit just about
any car. And just
about any budget.
How much you
pay for a great car
stereo may not be the
only thing on your
mind, but it’s not the
only place you have to
put your money, either.
So have a little money
feft for the good times,
but get all the car stereo you want.
Buy Sherwood.

G Sherwood.

Quality and Innovation You Can Afford

FADER pusni

13845 Artesia Boulevard, Cerritos,
California 90701.

In Canada, The Pringle Group, Don Mills,
Ontario.

*Dolby Is a trademark of Dolby Laboratories.




The performance of the
Symphonie Fantastique led
by Lorin Maazel may not
be the most inspired, but
neither is it dull.

L__" a1 ||
Berlioz: Symphonie Fantastique. The
Cleveland Orchestra, Lorin Maaze!.
Telarc CD-80076.

Herewith, a recording that is a tour
de force for overall balances, inner de-

tail, acoustic perspective, and wide ®

dynamic range.

The Symphonie Fantastique has al-
ways been a favorite vehicle to show
off recording skills, and Telarc has
gone to extreme lengths to impress us.
For example, the bells, which contrib-
ute so highly to the orgiastic “Witches'’
Sabbath” final movement, are usually
produced by tubular “orchestral bells”
which are part of the normal percus-
sion battery. Telarc ran remote lines
from Severance Hall, the main record-
ing locale, to McGaffin Carillon, a quar-
ter of a mile away. The principal per-
cussionist of the Cleveland Orchestra
situated himself in the carillon tower
and activated two large, separately
miked bells on cue. Thus, the bells
were recorded in real time with the rest

-

L9 ’

(Y )
t'~~l.or/n Maazel v
of the music. In the recording, there is
no doubt as to the authenticity of their
ctangor!

While the “March to the Gallows”
and the “Witches’ Sabbath" are mighty
impressive in the sheer weight and tre-
mendous impact of their sound, | am
even more impressed by the sound
and the expressive playing of the first,
second and especially the third
(*Scene in the Country") movements.
Here the Cleveland QOrchestra gives us
playing of exquisite refinement and
elan.

Some people have stated that they
feel Lorin Maazel's performance of this
work is dull. | would not say this is the
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most inspired reading | have ever
heard, but dull it most certainly is not.
In any case, between the superiative
sound and the ravishing playing, this
version makes a very strong statement
for itself, Bert Whyte

Modern Jazz Performances of
Songs from My Fair Lady: Shelly
Manne and His Friends

Mobile Fidelity Sound Lab MFCD
809.

If you need any further proof of the
old truism that classics transcend time,
just slap this CD on your machine. It's
a perfect example of modern technol-
ogy reaching into the past, dusting off
a forgotten jewel and displaying it fit-
tingly in a brand-new, velvet-lined
case.

Snug in its elegant, digital setting,
this CD presents two facets of classic
popular music. First, it preserves, in its
fashion, the timeless tunes from My
Fair Lady, that extraordinary Broadway

Tandberg’s TPA-3009A Mono Power Amp is uniquely designed to meet the amplification needs of today. . .
and the future: a high power, high current (55 amps) MOSFET amplifier in an advanced configuration,
totally free of negative feedback and voltage/current-limiting circuits.

It handles - with ease and precision - the reactances and very low load impedances found in today’s high
performance loudspeakers, as well as custom multi-speaker system installations - and fully compliments
the dynamic range and ultra low distortion made possible by digital recording. The amplifier is

elegant, compact, rugged and affordable.

TheTPA3009A: Engineered for the most demanding loudspeakers. . .and discriminating ears.

TANDBERG OF AMERICA

One Labriola Court, Armonk, NY 10504
(914) 273-9150




“WE DEVELOPED A NEW TECHNOLOGY
FOR THE DIGITAL AGE

SFI’s Digital 20 loudspeaker

system is a culmination of tech-

nologies developed by Sawafuiji,
a brother company established in
Japan in 1922.

The SFI Digital 20 loudspeaker
system has evolved out of SFI’s
extensive research, development
and experience with high perfor-
mance, high quality transducers.

L 1

Hologram accurately displays cone driver
distortion (left). The uniform diaphragm of
the Dynapleats showing no distortion.
Tested at 1.5 kHz.

Instead of conventional cone
drivers, the SFI Digital 20 employs
a completely new transducer
technology to accurately reproduce
sound. These revolutionary new
dynamic drivers, called Dynapleats,
allow sound to emit evenly and
simultaneously from their entire
surface, thereby avoiding the
deformation and uneven flexing
characteristics of a conventional
cone driver.

The sound has improved tran-
sient and linear response with a full
frequency response, extended bass,
wide dynamic range and virtually
no distortion.

Because of the unique
Dynapleats, sound is radiated
equally from both the front and
back sides of the SFI Digital 20.
Aside from simplifying the problem
of placement for proper stereo

imaging, the bipolar pattern
contributes to an openness of
sound, increased definition,
localization and realism. And,
listening to the SFI Digital 20 over
many hours is never fatiguing.
The real benefit of SFI's
revolutionary technology is in
the listening. The SFI Digital 20's
natural spacious sound and superb
imaging is unsurpassed. So are the
aesthetics of the unique, ultra-thin
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© 1984 SFi

loudspeaker system which
harmonizes with any environment.

The digital age is here. Enjoy it
more with a SFI Digital 20. Contact
SFI for complete details and
information.

¥y |
A——— =

[ — -
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Sawaluji America Corp.

23440 Hawthorne Boulevard, Suite 130,
Torrance, CA 90505, (213) 373-0620, Telex: 756921



These eight selections from
My Fair Lady sound as
fresh and vibrant today as
they did when first
recorded, in 1956.

= — e

musical by Alan Jay Lerner and Fred-
erick Loewe. Second, it carries forth
what was almost three decades ago
considered “modern” jazz tradition—
taking popular standards and rework-
ing them with a measure of free-form
improvisation. I'm happy to report that
this little baguette has lost none of its

glitter. The material sounds as fresh
and vibrant today as it did when it was
first recorded in 1956.

These eight selections from the bril-
liant Broadway hit are sparklingly inter-
preted by a trio consisting of Shelly
Manne on drums, André Previn on pi-
ano, and Leroy Vinnegar on bass. Al-

though drummer Manne is the nominal
star of this session, Previn's piano
takes command in these delightful,
swinging interpretations. Whether pro-
ducing cascades of glistening notes,
as in the “Ascot Gavotte,” or ruminat-
ing tenderly on the keys, as in the intro-
duction to "“On the Street Where You

Better sound from every record you
own, with the new Signet TK10ML!

-

It's something you can't get
with any other technology.

Until you hear the Signet TK10ML, you may
not fully appreciate how superb today's
analog recordings can
be. And how much may
be lost by going all-
digital.

The single most sig-
nificant advance in the
Signet TK10ML is its
unique new MicroLine™
stylus ... with the long-
est, narrowest "“foot-
print” ever achieved!
Its scanning radius is a
mere 2.5 microns, half
that of the best ellip-
ticals, while its vertical
contact footprint is three times longer than
the elliptical. The Signet MicroLine stylus
tracks very high frequencies better—at
lower groove pressure—than any other
design.

Even with repeated playings, the Micro-
Line stylus maintains its shape, with-
out “spreading” like all other tips.

So grooves sound new, long after other styli
are threatening irreparable damage to your
record collection.

Each Signet TK10ML
MicroLine stylus is cre-
ated from a whole,
natural octahedral dia-
mond, oriented for
longest life, and with a
square shank to pre-
cisely fit the laser-cut
hole in our unique,
ultra-rigid low-mass
boron cantilever. You
get perfect alignment.
Period.

But the proof of qual-
ity is in the playing. With the new Signet
TK10ML, older records literally come back
to life. New records transcend the limits of
ordinary technology. Your entire system
gets a new lease on life.

Visit your Signet dealer. Peek into his mi-

croscope to see this fantastic stylus.
Then get the real proof. Listen.

signet

SIGNET, 4701 HUDSON DRIVE, STOW, OHIO 44224
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Live,” Previn is utterly in control of his
instrument. Manne and Vinnegar do a
splendid job of maintaining the rhythm
and mood of each selection, and throw
in some intriguing solo work of their
own. Some of these versions work
against the originals in a way that cuts
a new facet into the song, enriching it
with unexpected dimensions. Two
cases in point are the restrained, deli-
cate treatment of the Broadway-rowdy
“With a Little Bit of Luck” and the
sassy-but-cool, jazzed-up sound of
“Show Me,"” originally a rather strident
list of demands issuing from the mouth
of Julie Andrews.

Technically, this is not a showpiece
CD, although Mobile Fidelity Sound
Lab has done an extraordinary job of
cleaning up this dusty little work of art.
All instruments are rooted in position
throughout the album, as was custom-
ary in recordings from the '50s. Prev-
in's piano dominates the phantom cen-
ter, while Manne and Vinnegar are au-
rally shunted off to the right and a bit
too far back for perfect balance. There
is a slight flatness to the sound that
cannot be corrected by modern tech-
nical means, and some of the original
tape hiss is apparent on these cuts
between the lovely digital silences that
separate each band. However, in com-
parison with an analog of the period,
the sound is vastly improved. The origi-
nal annoying (and plentiful) surface
noise is eliminated (as are the
scratches on my well-played LP), and
a good deal of distortion has been cor-
rected as well. Mobile Fidelity went
back to the original master tapes of
this 1956 recording session and re-
worked them for top-notch sonic accu-
racy, which was not present in the orig-
inal analog release.

Give your ears a rest from oversyn-
thesized and heavily orchestrated
modern baubles. This bright, witty, in-
telligent acoustic gem asks the musi-
cal question, “"Wouldn't It Be Loverly,”
and the answer is a firm, “Yes, it
would.” Paulette Weiss
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Another amplifier from
McIntosh that

SOUNDS GREAT!

Although ‘High Tech’ is a new term in
our language, ‘High Tech’ has always
been the norm for Mcintosh. Mcintosh
amplifiers have consistently forced new
levels for quality performance, new
levels for reliability, new demands on
quality power that produce near perfect
Spectral Fidelity and the greatest
sound. McIntosh is the ONLY company
that has achieved these superior levels
of performance.

‘High Tech’ is the right description for
the NEW MciIntosh MC 2002, a
powerfully perfect 200 watt per channel
(300 watts into 4 ohms) power
amplifier. The pleasure you enjoy from
music is protected by McIintosh Power
Guard (patent #4,048,573), an
exclusive McIntosh circuit, Mcintosh
imvented that insures Spectral Fidelity
for greatest sound.

Todays electronic instruments and
superior recordings push amplifiers for
power performance beyond the
amplifier’'s capabilities destroying
Spectral Fidelity and quality listening
Only with McIntosh Power Guard can
you be assured of total power
performance without the distortion of
clipping. Only McIntosh ‘High Teck’
protects your listening.

For more information on Spectral Fidelity amplifier
measurement techniques and detailed informa:icn on
Mcintosh products write:

McINTOSH LABORATORY INC.

P.O. BOX 96 EAST SIDE STATION, A35

BINGHAMTON, NY 13904-0096

.;% " Enter No. 34 onReacer Service Card | Y
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