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Matthew Polk’s Magnificent Sounding New SDA 2A

|
‘E,

=3

~=crem

Digital Disc Ready




“The Magnificent Sounding New True Stereo SDA 2A
Again Demonstrates the Genius of Matthew Polk”

This revolutionary speaker is the most extraordinary value in bigh end audio!

atthew Polk’s magnificent sound-

ing new 3rd generation SDA-2A

incorporates many new advances
pioneered in his top-of-the-line Signature
Edition SRSs. It achieves stunningly life-
like musical reproduction which would
be remarkable at any price but is simply
extraordinary at $499. each.

Polk’s Revolutionary True
Stereo SDA Breakthrough

The magnificent sounding new SDA-2A
incorporates Polk’s revolutionary True Stereo
SDA technology. This patented, critically ac-
claimed, Audio Video Grand Prix Award win-
ning breakthrough is the most important
fundamental advance in loudspeaker tech-
nology since stereo itself In fact, the design
principles embodied in the SDAs make them
the world's first and only True Stereo speakers.

Why do Polk SDAs always sound better than
conventional speakers? As illustrated in diagram
1: when conventional loudspeakers are used to
reproduce stereo both speakers are heard by
both ears which causes a form of acoustic
distortion called interaural crosstalk which cuts
down stereo separation, obscures detail and
interferes with the proper reproduction and
perception of imaging, and spaciousness. As
illustrated in diagram 2: Polk SDAs are designed
so that each speaker is only heard by the one
correct ear (i.e. left channel/left ear, right
channel/right ear), like headphones. The result
is dramatically improved stereo separation,
detail and three-dimensional imaging. In order
to accomplish this (see diagram 3) each SDA
incorporates a separate set of drivers which
radiates a special dimensional (difference) sig-
nal which cancels the undesirable interaural
crosstalk distortion coming from the wrong
speaker to the wrong ear. High Fidelity called
the results “Mind Boggling".

The Most Extraordinary Value
in High End Audio Today

The new SDA-2As, like all the current SDAs,
incorporate the latest 3rd generation SDA
technology developed for Matthew Polk’s Sig-
nature Edition SRS and SRS-2 including 1 full
complement sub-bass drive for deeper, fuller,
tighter and more dynamic bass response; 2:
phase coherent time-compensated driver
alignment for better focus, lower-coloration
smoother, clearer, more coherent midrange
and improved front-to-back depth and; 3:
bandwidth-optimized dimensional signal for

“The result is always better
than would be achieved by
conventional speakers...”

Stereo Review Magaxine
Undersirable
Y
‘
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Conventlonal

Speakers
Rmroducl Stereo
eon conventional speak-

ors reproducs stereo, both
speakers are heard by both
ears which reduces stereo
separation, obscures detail
and (nterferes with proper
Imaging.

Only Revolutionar
Polk SDAs Reproduce

True Stereo

Only Poik SDAs reproduce
True Stereo by sllowing each
spesker and signal (L or R) to
be heard by only the correct
o (like headphones) which
resuits In dramatically im-
proved stereo seperation,
detall and three-dimensionai

imaging.
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How Polk SDAs Achieve True Stereo

Each Polk SDA Incorporates a special extra set of drivers
which radlates a difference signai which cancels the unde-
sirable signai going from the wrong speaker to the wrong
ear, (Interaural crosstalk distortion) resulting in True Stereo
reproduction.

smoother high-end and even better soundstage
and image. The new SDA-2A is the finest
sounding and most technologically advanced
speaker ever produced at its extraordinarily
modest price. It sounds dramatically better than
speakers from other manufacturers that cost 4
times as much and more and is, at $499 ea.,
truly the speaker of your dreams at a price you
can afford.

“Breathtaking...a new world
Ofbifi listening. ” Stereo Buyers Guide
The spectacular sonic benefits of SDA
technology are dramatic and easily heard by
virtually anyone. Reviewers, critical listeners
and novices alike are overwhelmed by the
magnitude of the sonic improvement achieved

Where to buy Polk Speakers? For your nearest dealer, see page 158.
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by Polk's SDA technology. One famous reviewer
remarked that after hearing the SDAs his wife
said that she heard such a dramatic improve-
ment in the sound that she insisted that he
replace their current speakers.

“Mindboggling,
Astounding,
Flabbergasting”

High Fidelity Magazine

All Polk’s SDAs, including the new 24s,
produce a huge lifelike three dimensional sonic
image which will amaze you. You will hear for
the first time instruments, ambience and subtle
musical nuances which are present on your
recordings but masked by the interaural cross-
talk distortion produced by conventional speak-
ers. Stereo Review said, “Spectacular. . literally
a new dimension in the sound...the result is
always better than would be achieved by con-
ventional speakers”. High Fidelity said, “Mind
Boggling. .. Astounding. .. Flabbergasting...we
have yet to hear any stereo program that doesn't
benefit”. With SDAs every instrument, vocalist
and sound becomes distinct, tangible and alive;
allowing you to experience the spine tingling
excitement, majesty and pleasure of live music
in your own home.

Other Superb Sounding Polks
From $85. to $1395. each

No matter what your budget is there is a
superb sounding Polk speaker perfect for you.
Polk's incredible sounding/affordably priced
Monitor Series loudspeakers utilize the same
basic components as the SDAs and begin as
low as $85. each. The breathtaking sonic
benefits of Matthew Polk's revolutionary True
Stereo SDA technology are available in 5 SDA
models priced from $395. to $1395 ea.

“You owe it to yourself to
audition them” Higb Fidelity

The experts agree: Polk speakers sound
better. Use the reader’s service card or write
to us for more information. Better yet, visit
your nearest Polk dealer today. Your ears
will thank you.

polkaudio

The Speaker Specialists ®

8601 Metro Drive, Baltimore, Md. 21215
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The Most
Beautiful Face
In The World.

The Pioneer DEX-77 CD,Tuner.
The most full-featured car
stereo ever sculpted. 4
The Beauty of Sound: three-
beam pickup for beautiful com-
pact disc sound and incredible
durability.

The Beauty of Reception:
Supertuner ™ insures tis.

The Beauty of Converience:
full-function wired remect2 via
electronic logic controls.

The Beauty of Memary: Best
Station Memory for automatic
szlection of strongest sttions.
The Beauty of Security:
"Secret Code, ™ a built-in anti-
theft system.

The Beauty of It All: a DEX’7
remarkable creation of

intelligence, grace, and musical

perfection, this gorgeots

model will drive you wild.

See the DEX-77 at your Pioneer

autosound dealer Or calk
1-800-421-1404.
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The DEX-77 CD/Tuner

) PIONEER

CATCH THE SPIRIT OF A TRUE PIONEER.

21986 Pioneer Electronics (USA} Inc.. Long Beach, CA
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Good Speaker Cabinets
should be SEEN — not HEARD

When your speaker’s drive unit vibrates, the cabinet vibrates as
well, colouring the sound and producing the dreaded
“"hangover effect”.

B&W MATRIX eliminates the |ast barrier
to pure clean sound and banishes
“hangover” forever,

MATRIX's cellular honeycomlbo-like inner
structure ensures stiff, nonresonant
walls. Each cell is filled with acoustic
foam to create THE ULTIMATE
ANECHOIC ENVIRONMENT. Add an ex-
clusive drive unit of homopolymer
plastic, a ferrofluid-cooled tweeter
and a sophisticated cross-over net-
work and you've got the revolutionary
MATRIX.

B&W MATRIX
You need never hear
from Speaker Cabinets
Again !l

ANGLO AMERICAN AUDIO,
Box 653 Buffalo, N.Y. 14240. (416)297-0595

DIGITAL MONITORS
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MUSIC

Whatever the Moment,
Whatever the Reason,
Rotel delivers -
with FEELING.

Rotel's
sophisticated technical
refinements have earmned critical
acclaim worldwide for outstanding sound
quality, tremendous dynamic range and powerful

authorative performance. Superb engineering provides the

strength for heavyweight power handling as well as the finesse to
supply full, detailed dynamic sound. Rotel's fast becoming known
as a tough high-end system with an easy mid-range price.

Rotel delivers the power, the quality —— the feeling every time.
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he International Preview Society invites you 1o
accept a No Obligation Classical Music Membership and your

DIGITAL RECORDINGS

for $

only
plus sbipping

Plus 4
Special Offer For
Compact Disc

Buyers

Vivaldi
The Four
Seasons
The Eaglish Concert
Pinnock
e

Mg SO )

Vivaldi, The Four
Seasons ¢ Simon
Standage, viofin.
Trevor Pinnock leads
The English Concert
“Breathtaking.”
—Stereo Review
Archiv 115356

Rimsky-Korsakov,
Scheherazade
André Previn con-
ducts the Vienna
Philharmenic Or-
chestrain a lush
evocative interpreta-
tion. Phillps 115415

and bandling /

DVORAK
New World
Symphony
Chicago
Symphany.
Orchestra

Solti

Dvofak, Symphony
No. 9 (From The

New Waorld)

Chicago Symphony
Orchestra/Solti. “The
playing is superlatively
good —Gramophone
London 115168

LUCIANO |
PAVAROTTI
MAMMA

Arranged arcl Canducted by
HENRY MANCINI

Pavarotti: Mamma
Henry Maricini
arrangements of 16

Neapolitan songs
Alsg includes Vieni
sul mar, Musica pro-
ibita & Vivere.
London $15310

Gershwin, Rhapsody
In Blue; An American
In Paris; Concerta in F
André Previn, pianist
& conductor: Pits-
burgh Symphony
Qrchestra

Philips 115437

RAMMOPHON, LDON! , PHILIPS...

Itzhak Perlman
MOZART
Violin Concertor.
Nos. 3& S

Mozar, Violin
Concertos Nos. 3&5

ltzhak Perlman, violin.

Vienna Phitharmonic/
Levine. “Raciantly
sumptuous

-High Fidelity
DG 115146

TCHAIKOVSKY,
SYMPHONY No 6
CPathetique

CHICAGO SYMPHONY
JAMES LEVINE

nen

Rl

The Canadian

ass
High, Bright,
Light And Clear

o~

SUNDAY
in the PARK
with GEORGE

Tchaikovsky, Sym-
phony No. 6 (Pathe-
tique) » Chicago
Symphony Orch./
Levine. “A sound that

High, Bright, Light &
Clear  The Canadian
Brass plays Barogue
music’ Air On The G
String, Masterpiece

Sunday In The Park
With George (Sond-
heim) ¢ The Grammy
winning original

cast album starring

- MOZART
SYMPHONY No.40
SYMPHONY No.41

(JUPITER")

WcABO SYMEHONY

Mozart, Symphanies
Naos. 40 in G Minor &
41 in C {Jupiter)
James Leving leads
the Chicago Sym-

dazzles and sings Theatre Theme, many Mandy Patinkin and phony Orchestra in
—Milwaukee Journal others. Bernadette Peters strong performances
RCA 153939 RCA 144529 RCA 154014 RCA 104810

SIR

GEORG SOLTI

Conducts Orchestral
Highlights From:

WAGNER'S
RING
The Vienna
Philharmonic
{iowoteE]

=

=

Wagner, Orchestral
Highlights From The
Ring ¢ Vienna
Philharmonic Orch./

Bach, Organ Works.
Daniel Chorzempa
plays Toccata &
Fugue in D Minor

James Galway

Henry } ncini
&

In The Pink

Galway & Mancini:

In The Pink # The Pink
Panther, Breakfast At
Tiffany's, Pennywhistle
Jig. Two For The

Road, Meggie’s
Theme, more.

RCA 151758

Brahms, Hungarian
Dances ¢ Vienna
Philrarmonic Or-
chestra led by Claudio

AND MORE!

HOMLWITZ I'N LONDON

iections from
Historic tntemationat Telecast
CHOPI- SCIRIMANSS SCRIASM

Racordec Livw o Royat Fastivat Hol

Horowitz In London
Schumann. Kinder-
scenen; Chopin,
Polonaise-Fantaisie &
Ballade No 1,
Scriabin, Etude in D-
Sharp Minor; more.
RCA 162507

MOZART

Drresden State Orch.

SCHREIER

Requien]

Mozart, Requiem

M. Piice, Schmidt.
Araiza, Adam. Leipzig
Radio Choir; Dresden

Solti. Ride Of The Prelude & Fugue in Abbado. “Richly played  State Orchestra
Valkyries, Magic Fire E-Flat; Prelude, Largo and vividly recorded " conducted by
Music. more. & Fuguein C. —Fanfare Peter Schreier.
London 115426 Philips 115193 DG 115408 Philips 115039

T his remarkable $1 offer is being made to introduce you to an
outstanding classical music membership—with never any
obligation to buy.
You'll find hundreds of outstanding albums in each issue of the Socie-
ty’s magazine, which will be sent to you every 4 weeks. You will also
receive 6 special sale issues, giving you 19 opportunities a year to
shop for fine music at home. But there is no obligation to accept any
offering at any time.
You choose only the music you want!
If you'd like to accept the Main Selection, you need not do a thing. It
will be sent automatically. If you'd prefer an alternate selection or none
at all, just mail back the Notification Card by the specified date. You'll
always have at least 10 days to decide.

Substantial savings with our half-price bonus plan.
For every regular purchase you do make, you may choose a bonus
album for only half of the members’ club price! A shipping/handling
charge is added to each shipment.
3 Records or cassettes for just $1!
Begin your membetship now by choosing any 3 digital albums shown
here for just $1 plus shipping and handling. Send no money now. We
want you to judge for yourself before you decide to buy. If not delighted,
return your 3 albums at the end of 10 days without obligation.
with never an obligation to buy. And a Half-Price Bonus
Plan gives you even greater savings on GCompact Discs.
above, plus the same 10-day return privilege if not fully satisfied. P
Limited 1o new members, continental USA only: one membership per family. We reserve ihe fight

ATTENTION COMPACT DISC BUYERS!
Take a Compact Disc of your choice now for only $1!
to request additional information or reject any application. Local taxes, if any, will be added.

Now there's a Club just for you! The Compact Disc Club features
the latest CD albums from classical to popular/rock—

Simply fill out the coupon. We'll send your Compact Disc and bill you later
for only $1 plus shipping/handling. All other club details are similar to those

IPS 511

NO OBLIGATION TO BUY EVER

--------------1

Mail To: The International Preview Society
PO. Box 91406 / Indianapolis, IN 46291

(] YES! piease accept my membership in The International
Preview Society anc send me, for 10 days’ free examination,
the 3 albums | have indicated below. | may return them after

10 days and owe nothing, cr keep them and pay only $1 plus
shipping & handling.

Please send all selections on:

r--

Records [ Cassettes
Write selection
numbers here:

Mr.
Mrs.

Miss First Name Initial Last Name (FLEASE PRINT}

Address Apt.

City State Zip

Telephone { )
Area Code

B-SH

"L K R ¥y = B n N N _ B N |
L

' D YES, please enroll me, instead, as a member in the Com-
l pact Disc Club and send my introductory selection for only $1
plus shipping & handling. Full membership details will follow
with same 10-day no-obligation return privilege. | reserve the
right to return my CD if not satisfied, and owe nothing, with no

further obligation.
lwse| @

I l Write Selection Number Here: |

i

|
L----------------

L---------



The guts: Inside every ADS speaker you'll
find drivers conceived, engineered, and built
by ADS.

Conceived to be accurate, uncolored, and
thoroughly reliable.

Engineered using proprietary computer
analysis, to yield extraordinary performance.
Built with precision and care unequalled
in Europe, the Far East, anywhere in the

audio industry.

Not every speaker maker builds its own
drivers. None builds them as caretfully as we
do. That's why ADS speakers are picked as
reference monitors by the premier CD label.
That's why the new level of accuracy CD

provides can be heard best on ADS speakers.

The glory?

Waiting for you at your ADS dealer.
Because while we can tell you how beautitully
we build them, only he can show you how
much better they sound.

A A difterent breed of crossover. All
components are computer-grade and
mounted on 'military spec’epoxy circuit
board. ADS' superior drivers allow the
use o1 this better, more efficient
crossover design

« [.1290 tower and 1880 bookshelf
systems. Just part of a full range of
home speakers, including our
critically acclaimed mini speakers



A Series 2 soft-dome midsange ['esign fine-
tured by 16,000 data poirt comouter analysis
Low mass diaphragm. Focused oar um-ferrite
riegnet. High- temperatur= voice zoil
Ccloration nil. Delivers ous-ancing dynamic
range. Ditto for ADS soft-dome we>ters.

» Stifflite® Linear Drive wooter Eutyl rubber
cu-round permits long, linser cans ravel.
Woofer accurately moves -uge amcunts of
air for deep, tight bass resoonse

.« Tygical voice cail on left. ADS version on

right. Smooth, tight windings ar.c leng voice
coil m=an accurate transients, lcw cistortion.
Coil a ways remains under amplite~ control.
Translates the full dynamics of dicital source
mater al.

For more fascinating details on ADS speakers, see your local ADS
dealer. If you don't know who he s, call us at 800-824-7888 (in
California, 800-852-7777) operator 483.

© 1986 ANALOG & DIGITAL SYSTEMS NC

Enter No. 1 on Reader Service Card



“Will Those Speakers 6

The introduction of the com-
pact disc player has created a lot of
confusion and false information.

At KLIPSCH; we think you
deserve to know the truth: any good

loudspeaker or amplifier will *work
with a CD.

The virtues of a CD are
really quite simple. You get a more
durable “record,” so to speak. That
is, scratches become a thing of the
past. And you get tremendous in-
creases in dynamic range. Now what
does that mean?

Simply stated, the expanded
dynamic range of a CD allows you
to hear lifelike musical surges. Loud
portions of music are closer to the

loudness of the original performance;
quiet portions are more realistic too.
And you should know that dynamic
range provides the emotional qualities
of music. Which brings us to the
purpose of this message.

Since our first model in 1943,
KLIPSCH Loudspeakers have delivered
more dynamic range than any other
loudspeakers made. We had a love
for dynamic range before most com-
panies knew what it was.

You don’t have to have new
speakers with a CD. But to hear a
CD at its best, all the dynamic range
and emotional power, make sure you
listen to KLIPSCH. You'll hear a real

difference for your hard-earned dollars.

Enter No. 27 on Reader Service Card

rk Wit

My CD?”

You'll hear your money’s worth in
every part of
your system.
Judge
for yourself.
To find
your nearest
KLIPSCH
dealer, look
in the Yellow
Pages. Or
call toll free,
1-800-223-3527.

KLIPSCH HERESY |1® PICTURED ABGVE

Vklipsch

A LEGEND IN SOUND-
P.0. BOX 688 ® HOPE, ARKANSAS USA 71801
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LONDON LETTER

DONALD ALDOUS

MASTERFUL REMASTERING

he BBC recently purchased a

I 26-part series for radio called

Jazz Classics in Stereo, to be
broadcast in the U.K. in half-hour por-
tions every Sunday afterncon. You may
ask, “What's noteworthy about that?"

Simply that the material, covering
the vintage jazz years from 1917 to
1947, was all reprocessed by Austra-
lian broadcaster and sound engineer
Robert Parker using a system that
some audiophiles have called an audio
miracle.

All the music used-—ranging from
Jelly Roll Morton, Henry Alien, Bix Bei-
derbecke and Bessie Smith, to Louis
Armstrong and Duke Ellington—was
meticulously transferred to tape from
original 78s, using a mixture of elec-
tronic gadgetry and ending up with
digital remastering.

Parker, born in Australia and now
living in Sydney, worked in Britain for
some time. He spent 20 years trying to
find a technigque that would give a con-
vincing type of “stereo spread,” free
from serious surface-noise problems
and capable of folding back into “per-
fect mono’ when required by the user.

So-called “stereo-enhanced mono
arouses the ire of most golden-eared
listeners, but Parker's latest system is a
qguantum leap forward in this area. He
describes his work as “a subjective
balancing act for the transfer engineer,
juggling opposing factors such as
high-frequency response and surface
noise on the one hand, and deep bass
response and rumble on the other.

To my critical ears, he has succeed-
ed impressively. Detailed information
on Parker’'s methods of reprocessing is
unlikely to be issued by him, but we do
know that he bought one of the first
Sony PCM F-1 digital encoders. He

found that better results couid be ob-
tained by re-recording old 78s onto
videotape using the F-1 than was pos-
sible using ordinary quarter-inch tape at
15 ips. Then it was just a step to trans-
fer from videotape direct to broadcast
transmitters, LP, or standard cassette.

Parker's system for cleaning up old
78s involves several pieces of equip-
ment. First is a Packburn Audio Noise
Suppressor, designed originally by hi-
fi addicts Tom Packard and Richard
Burns to remove the annoying clicks
and surface noise on early shellac
discs. The suppressor, it seems, sam-
ples both walls of a mono groove and
feeds the signals into a monitor. The
monitor evaluates which wall has the
least random noise on it, then switches
from one groove wall's output to the
other's in order to dodge the clicks
embedded in the surface. The “laun-
dered” signal from the suppressor is
fed through a combination of high- and
low-pass filters and a specially de-
signed, variable-threshold Dolby B NR
circuit, plus a graphic equalizer to
compensate the tonal balance for the
limitations of early '20s recording.

Stereo enhancement is then added.
This begins with an Orban stereo syn-
thesizer which splits the mono sound
into five overlapping spectra that can
be positioned as required over the ste-
reo “‘stage.” Then reverberation is add-
ed to make the recording sound more
‘live"" than the early studios' acoustics
allowed. Finally, the processed signal
is recorded as a PCM digital signal
onto videctape.

If you have experimented with sur-
round sound using multiple loudspeak-
ers, try again with a Parker recording,
as his method of synthesis involves a
degree of out-of-phase signal being

recorded; on replay these sounds are
reproduced mainly from the rear
speakers. Even on a simple stereo sys-
tem, the sound quality of these classic
|azz discs has an ambience and a ste-
reo spread that would be unbelievable
to the old jazz enthusiasts who bought
the 78s when first issued.

Where can you get these record-
irgs? RCA in Australia has already is-
sued two LPs. The second volume,
containing some of the most ac-
claimed Ellington 78s (all Victor origi-
nals) is RCA (Australia) VPL.1. 0436.
The impact of this material has to be
heard to be believed. (Editor's Note: A
number of American labels also have
plans to reissue vintage Duke Ellington,
on CD, using cleanup processes
somewhat different from Parker's, and
we eagerly await them.) RCA Australia
is planning to issue a couple of addi-
tional records in this series using the
Parker process. Volume 3 will cover
Glenn Miller and Al Bowlly, and Volume
4 Benny Goodman. If these are not
imported to the U.S., write to RCA Rec-
ords, Strathfield Plaza, The Boule-
vards. Strathfield, 2135, Australia.

Parker's own records are released
on ABC/Festival 0307017 and on cas-
sette 0357618. Details are available
from ABC Shop, Post Box 10000, Syd-
ney, Australia. We understand, too,
that BBC Records & Tapes, The
Langham, Portland Place, London,
WI1A 1AA, UK., will be issuing discs
from their broadcasts of the Robert
Parker remasters.

Undoubtedly, this technique heralds
a new sound era. For a generation of
young jazz lovers who may have re-
jected the classic items because of the
poor sound quality of the scratchy 78s,
it represents an exciting advance. 4
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TAPEGUDE
HERMAN BURSTEIN

Correct Recording Level

Q. My question deals with setting
the right recording level to obtain the
widest and flattest frequency response
with my cassette deck, a Nakamichi
BX-300. The instruction manual and
Audio’s review of the deck indicate that
response of 20 Hz to 20 kHz is
achieved at a —20 dB recording level.
Is that the level at which | should re-
cord? If so, won't this result in a poor
signal-to-noise ratio?

| took a crash course in recording
engineering a couple of years ago,
and the instructor told us, “Record as
high as possible without distortion” so
as to achieve a high SIN ratio. | have
been following this advice. However, |
don't know if I'm getting flat response
from 20 Hz to 20 kHz, because Naka-
michi's manual for another model says,
“The cassette recorder's response de-
pends upon recording level. The loud-
er the program becomes, the more
likely it is that high frequencies lose
clarity and brilliance.”

So it seems that —20 dB is the pre-
ferred recording level. Should —20 dB
be the lowest the meter reads? The
average? Or the highest?—Ariston B.
Malolos, New York, N.Y.

A. The industry has settled on —20
dB as the recording level for testing a
deck’s frequency response. If you are
interested in recording test tones and
maintaining flat response throughout
the audio spectrum, record at the — 20
dB level. However, if you are interested
in recording music and other program
material, record (with your deck) at a
level several dB above zero. The Naka-
michi instruction manual states that re-
cording level should be such that pro-
gram peaks read about +8 dB for
metal-particle tape and about +5 dB
for other tape types.

The reason you can record at a high-
er level with program material than with
test tones is that normally such materi-
al has a substantial decline in energy
as frequency rises. This decline pretty
much offsets the tendency toward tape
saturation with rising frequency, which
is due largely to the treble boost ap-
plied in recording. Test tones, by con-
trast, are fed into the deck at a con-
stant level throughout the audio range,
and the treble boost applied to them
saturates the tape unless recording
level is reduced.

The level at which you can record
program material without losing treble
response depends on the nature of the
material and on the type and brand of
tape you are using. Hence, experimen-
tation is advisable. Trust your ears. Try
copying and comparing with a phono
record or with FM interstation noise
(the de-emphasis provided by the FM
tuner reduces acoustic energy in the
treble in a way comparable to the tre-
ble decline in program material). It may
be wise to provide a safety margin of a
few dB when taping live music or other
material with a very wide dynamic
range, as in the case of many CDs.

Wavy Tape

Q. | have been using a very high-
quality cassette tape brand for about
seven years, and only recently did |
have any question as to its perfor-
mance and reliability. After playing a
short segment of a not often-used cas-
sette, | removed it from the deck and
noticed that the top and bottom edges
of the tape were quite wavy. This can
spell disaster unless | can eliminate the
cause of the waviness.—QOra Troyer,
Alburtis, Pa.

A. If the problem of tape deforma-
tion has occurred only with one cas-
sette, the cassette is probably to
blame, owing to faulty internal guides
or other components. However, if wavi-
ness occurs in several cassettes, the
tape deck is apparently at fault. Im-
proper tape tension, a faulty pinch
roller, or other factors affecting a tape’s
progress could be responsible; exces-
sively fast and insufficiently smooth
winding speed might also cause tape
deformation. The thinner the tape, the
more easily is it deformed. For exam:-
ple, C-120 would be more easily de-
formed than C-60.

Cassette Deck or VCR?

Q. I want to make high-quality dub-
bings of cassettes. | was planning to
buy a second cassette deck, but re-
cently listened to a hi-fi VCR and was
impressed. Perhaps | should buy this
instead. What is the dynamic range
capability of a good cassette deck?
Can | expect better audio quality from
a hi-fi VCR?—Michael J. DeVoge, Con-
neaut Lake, Pa.

A. A cassette deck with Dolby C NR
achieves a weighted S/N ratio upwards

of 70 dB; one with dbx NR gets into the
80s and perhaps up to 90 dB or so. Hi-
fi VCRs can also achieve S/N ratios in
the 80s. | suggest you listen both to a
high-quality cassette deck and to a hi-
fi VCR to ascertain whether there are
significant differences to your ears.

Excessive Bias

Q. My cassette deck has a bias
control, and with all the brands of tape
I have tried, the best results are ob-
tained with bias set at minimum. Even
so, | sometimes find that there is a
treble loss. Could you tell me what is
wrong?—Andy Warren, Miami, Fla.

A. There probably is a misadjust-
ment inside your deck in the direction
of excessive bias. A competent techni-
cian should be able to remedy this
easily by adjusting the internal bias
control, if there is one, or by using a
resistor of proper value to reduce the
bias suitably. If he makes the adjust-
ment correctly, you should be able to
obtain best results with most tapes
when the external control is set about
midway.

By any chance, do you have your
deck set for the wrong tape type? If
you are using Type | tapes but have
the deck set for another type, bias will
be excessive. Some decks provide for
automatic bias-setting according to
holes in the cassette shell. If your deck
is of this type, it may be misfunctioning
in this respect.

Which Deck for Dubbing?

Q. | have a good two-head deck
and a better three-head deck. Which
should | use for playback? Which for
recording from existing tapes?—Jo-
seph P. Bumbas, West Mifflin, Pa.

A. In theory, the better deck should
be used for playback in order to mini-
mize noise, which is usually most intru-
sive in playback, and maximize high-
frequency response. However, theory
isn't always confirmed by practice, and
SO it is wise to experiment. First try the
three-head deck for playback and the
other for copying over a brief stretch of
tape. Using the same side of the same

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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Sansui’s AU-G77XIl amplifier is rated superior for CD
reproduction.

Sansui X-cels in digital performance. Our new AU-G77XIl am-
plifier reproduces digital signals more accurately because our
X-balanced circuitry delivers more headroom—without clipping.
With ordinary amplifiers you need massive amounts of power
to react to the pulse-like transients produced by digital discs.
But with Sansui’s X-balanced circuitry, our AU-G77XIl handles
digital peaks and low impedance loads with no problem.

It features virtually distortion-free power* (0.008 THD) and
dynamic power is 160 watts-per-channel into 8 ohms; 220
watts-per-channel into 4 ohms; and 260 watts-per-channel
into 2 ohms.

The AU-G77XII also features input for phono MM/MC (select-
able), CD, tuner, tape 1 and tape 2, line 1 and line 2. Plus a
special adapter input/output loop for EQ or processor for added
dubbing capabilities. When it comes to optimum performance
with digital music sources, Sansui’s AU-G77XIl is aniamplifier
that’s past digital ready. Hear it today and you'll know we're not
distorting the truth.

*110 watts-per-channel minimum RMS, both channels driven into 8 ohms trom 20-20,000 Hz.

Sansui Electronics Corp., Lyndhurst, NJ 07071, Carson, CA 80746
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The success of cassette

and failure of four-channel
show that a new development
cannot succeed unless

the audio industry presents
it in a single format.

e = S =

cassette, reverse the roles of the two
decks. Now you have two copies on
the cassette. Play both and note
whether you can hear a difference. If
80, decide which version you like bet-
ter and use the record/playback pro-
cedure which yields that resuit.

What’'s Wrong with C-120s

Q. Why is there a general prejudice
against C-120 tapes? Even the manu-
facturers seem ashamed of them. |
have used Sony C-120s for over 12
years with fewer than 10 failures in
hundreds of cassettes. For lectures,
conferences and speeches they are
invaluable. Sony has just discontinued
all C-120s in Canada. They claim that
C-120s do not sell well. Without any
advertising, it's a wonder that they've
been able to sell any at all in the past
15 years.—Jeffrey Asher, Montreal,
Que., Canada

A. The prejudice against the C-120
appears to stem from its greater ten-
dency to foul up mechanically, devel-

op print-through, and exhibit distortion
compared with the shorter C-90, C-60,
and C-46 tapes. You may have had
better luck than average with respect
to fouling, possibly because of the
deck you are using. Further, the other
problems would be less worrisome for
speech than for music reproduction. In
my own case, | found the C-120s not
as clean-sounding as the others. How-
ever, with time everything in the tape
field has improved, and it could be that
today's C-120s are substantially im-
proved over yesteryear's.

It would be interesting to get other

readers’ reactions on the subject of
C-120 performance.

Cassette History

Q. When was the cassette, devel-
oped by the Philips Co. of the Nether-
lands, first available to consumers?
Could Philips have manufactured a
four-channel cassette deck? Whatever
happened to the Elcaset?>—Tony Per-
kins, Los Angeles, Cal.

A. The date | have for introduction of
the cassette deck to consumers is
1963. Philips probably had the tech-
nology to produce a four-channel
deck, but such was not the intention.
Stereo was then pretty much the
thing—having been introduced in
19568—and has essentially remained
so; four-channel never really got going
and, except for a flicker here and
there, has essentially died.

Rapid advances in cassette decks
and tapes tended to make the 3%-ips
Elcaset superfluous, and the powers
behind the cassette format were very
strong. Further, there was an important
lesson to be learned from the four-
channel experience, where several
systems were simultaneously on the
market: If a new development is to suc-
ceed, it is vital that the audio industry
join forces in presenting it in a single
format. Look at the trouble AM stereo is
having because of the several compet-
ing systems on the market. (Thank you
for nothing, FCC!)

o

TELARC INTE

ATIONAL and Hollywood team up for the “Nutcracker.” The motion picture of Tchaikovsky’s

g

o

best-loved ballet opens in November. The original musical soundtrack by Telarc is available now on compact discs,

records and cassettes. This new digital recording features Sir Charles Mackerras and the ®
London Symphony Orchestra. “Nutcracker.” A feast for the ears as well as the eyes. TELARC
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Few things can equal the
excitement of a live perform-
ance. And listening to an album,
tape or CD at home was as
close as you could get. Until now.
Because BBE can make
your home music system
sound more live than it's
ever sounded before. It
does so by correcting
anomalies that occur
when the signal is sent
from the amplifier to the
speakers, distortion
inherent in every ampli-
fier/speaker interface.
Technically, BBE restores
the proper harmonic structure
of sound, thereby correcting
amplitude and phase distortion.
But in aesthetic terms, BBE
enables you to hear more of
the extraordinary nuances and
subtleties that make listening
to a live performance so
uniquely satisfying.

BBE utilizes a unique
technology we've developed that
can improve any sound system
regardless of cost or design. It
increases the clarity, separation
and presence of any type of
music, from the most delicate
chamber music to powerful
big bands or rock groups. It also
works with or without EQ or

Nothing
sets the stage

for live sound
like BBE.

other processing devices. And
the amplitude of BBE correction
can be adjusted for equipment
or room variations. BBE lets
you hear an accuracy of detail

and a richness of texture that
youve never heard from your
sound system before.

Chances are you've already
heard BBE's remarkable effect.
More and more record pro-

1-800
453-5700

In Utah, 1-800-662-2500

I want my BBE.
Send me __. BBE 2002
unit(s) at $250 each

(CA residerts add appl
cable tax US currency

O visa

Enclosed is acheckfor$
(I MasterCard

Card # DE'J | T _I D Exp. date

ducers, radio stations and
concert sound engineers are
using BBE professional equip-
ment to provide better quality
sound. Many experts believe BBE
will emerge as one of the
most important advances
in sound reproduction of
the last four decades
joining the ranxs of FM,
stereo, and the compact
disc.

To order your own
BBE, or for more informa-
tion, call us toll free at
1-800-233-8346. In Califor-
nia, call 1-800-558-3963.
BBE is now also available at
many leading audio and hi-
fidelity stores. Or, if you prefer,
you can write for a free demon-
stration cassette tape and color
brochure.

B Al the sound you've never heard”

Barcus-Berry Electronics, Inc.

w5500 Bolsa Ave Suite 245 Hunungton Beach. CA 92649

. Or please charge to my:
(0 American Express

'Iblephone( )

only Addihonal charge for Signature
rush shipping determined .

by destinatipn Canadian Name (print)
residents should wrnte for

additonal information ) Address

(Please allow 4 6 weeks
for dehvery)

City/State/Zip _

All

Enter No. 13 on Reader Service Card
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JOSEPH GIOVANELLI
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Radio Reception in a Phonograph

Q. | was about to play a record.
When | touched the cueing lever, |
heard something from the speakers, so
I turned up the volume to hear it more
clearly. To my surprise, | was picking
up a local radio station—and my tuner
was not even connected. | let go of the
lever, and the signal disappeared. |
touched other parts of the turntable
and got no signal. Is this common?
Why does it happen?—Carol Hilton,
Milwaukie, Ore.

A. What you have described is a
common occurrence (if | can judge
from the mail | receive). Although this
unwanted radio reception can occur in
various parts of the audio system, the
phonograph input circuit is the most
common part. In order to raise the tiny
voltage from a phonograph cartridge
to a level suitable to drive a loudspeak-
er, an enormous amount of amplifica-
tion must take place. Couple this to the
fact that solid-state devices are capa-
ble of rectifying a.c. signals, and you
have an elementary “detector.” (You
may have constructed a “crystal set”
at one time or another, or at least read
about solid-state-rectifier radios.)

In the case of a phonograph circuit,
a small amount of radio-frequency en-
ergy enters it and is rectified. The pul-
sating d.c. is amplified, and you hear
the radio signal.

By touching the cue lever, you act as
the receiving antenna. It is probable
that this lever (in your system, at any
rate} is not at ground potential. Thus,
the signals introduced to this part of
the phonograph can be capacitively
coupled into the phono preamplifier.

You are probably quite close to a
broadcast station. If this were not true,
| do not think you would have experi-
enced this phenomenon.

Damaging a Ribbon Microphone

Q. My ribbon microphone has a
quarter-inch phone plug. | inadvertent-
ly plugged it into the headphone jack
of my cassette machine while intend-
ing to plug in headphones. | started to
record, and heard a high-pitched
noise coming from the microphone.
Not realizing what was happening, |
stopped and started the recorder a
couple more times.

In order to determine if the mike was
still working, | plugged it, along with a

non-abused one, into the mike inputs
of the recorder and recorded the
sound of a kitchen radio. | watched the
meter needles, and observed that the
mike | suspected was damaged
caused its associated meter needle to
deflect more slowly and possibly not
as far over as the needle on the other
channel. | then reversed the mikes and
found that the slower needle moved to
the opposite channel. | cannot hear
any difference in audio quality from
one mike to the other. Of course, | only
recorded voice. Did | damage my
mike?—Terry F. C. Jang, Vancouver,
B.C., Canada

A. The fact that the mike works at all
should be some consolation, and is
perhaps a small miracle. | know of
three ways to wreck a ribbon micrc-
phone. The first is to drop it; the shock,
together with the air rushing against
the ribbon, will cause it to break. The
second is to blow directly into it (as all
too many poorly trained sound men do
in an effort to hear “noise” from the
loudspeaker); it's better to tap lightly
on the mike's grille. The third way is to
drive it as one would drive a louc-
speaker or headphones, since this de-
flects the ribbon beyond its normal lirm-
its. The ribbon stretches, unfolding
some of its corrugations to the point
where they cannot refold again. If this
has happened, the ribbon’s rest posi-
tion will no longer be centered in the
area of maximum magnetic flux. This
means that when it is again used as a
microphone (and not a tweeter), it will
produce less output than it would have
if the ribbon were located in its proper
part of the gap. Additionally, because
the ribbon is very thin (perhaps one
ten-thousandth of an inch), it may tear
partway. This can significantly change
its impedance, causing changes in fre-
guency response.

If the deflection is great enough ar
continued for a long time, the ribbon
will actually break; no usable output
can then be expected from it. Fortu-
nately, you didn't get that far. The only
way you will know if your mike is dam-
aged to the point where it cannot pro-
duce satisfactory recordings is to
make one, using suitable “live"
sources, and compare it to a recording
made with a microphone that you know
is not damaged.

Remember that ribbon microphones

don't produce a great deal of signal to
begin with. Reducing the output any
further will degrade your system's
noise figure by making noise from your
microphone preamplifiers relatively
more of a problem.

Dirty Contacts in a Dry Climate

Q. llivein a dry, desert environment
in southern California. All of my stereo-
phonic equipment develops a com-
mon and quite annoying problem: Ro-
tary controls (such as volume) become
'scratchy,” and switches often fail to
make proper contact.

In the case of both rotary controls
and switches, the problem appears to
be the result of some sort of buildup on
the contacts, repeated rotation of the
controls or activation and deactivation
of the switches seems to temporarily
solve the problem. The same condition
Crops up again, however, after a peri-
od of non-use.

The problem seems to be common
in the equipment of my friends living in
this same climate. Interestingly, | do
not experience the same problems
with equipment in my second home in
Florida, where it's more humid.

I have tried commercial electrical
switch/control spray cleaners; all have
had only a temporary effect. Are such
conditions to be expected in a dry and
dusty climate? Could it be corrosion?
Does anything short of periodic and
expensive replacement of all affected
switches and controls offer possible
elimination of the problem?—David A.
Coup, Calexico, Cal.

A. You already know that you can
clean your controls (temporarily) with
contact cleaner, rather than having to
replace them. There are many good
contact cleaners available. | use one
which is a bit off the beaten path, but it
has an advantage over some cleaners
in that, in addition to cleaning the con-
tacts, it covers them with a thin film
which appears to keep oxidation low. |
refer to WDA40, often used as a lubri-
cant for light machinery such as type-
writers. | use this to clean TV tuner
contacts, where the wrong cleaner can

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

CBS Compact
Disc Club and
TAKE ANY 2 COMPACT
DISCS FOR $1.00 .. nembersi.

EDGE OF HEAVEN

346270

345199. Beethoven:
Overtures—The Ruins
of Athens. Bavanian
Radio Orchestra.
[Digital-CBS
Masterworks)

343251. Bach:
Galdberg Variations -
Glenn Gould {Digrtol-
CBS Mosterworks)
346809. Dvorak:
Symphony No. 9 “New
World/Carnival
Qverture. London Phil.
Orch. |Verese
Sarabonde)

346767, Johnny
Mathis—Most
Re:Tues'ed Songs.
{Columbia)

219477 Simon &
Garfunkel's Greatest
Hits. £l Condor Paso;
etc. {Columbia)

VAN HALEN |

345892. Ruthless
People— Soundtrack.
Includes Billy Joel,
Springsteen; and many
others! (Epic)

333112. Andreas
Vollenweider—White
Winds. The Inventive
Harpist's Lotest! (CBS)

326629. Bruce
Springsteen—Born In
the U.S.A. (Columbio)
340323. Sade—
Promise. #l Smosh
{Portrant}

323260. Lionel Richie—
Can't Slow Down. All
Night Leng; Stuck On
You, Hello; etc. (Motown|
308049-398040.
Creedence Clearwater
Revival Featuring John
Fogerty/Chronicle.
Greatest hits. (Counts
as 2—Fontasy)

316604. Tchaikovsky:
1812 Overture; Marche
Slave; Beethoven:
Wellington's Victory.
Larin Maozel, Vienna
Phil. (Digital-CBS
Masterworks)

323337 The Big Chill.
Original Moton Picture
Soundtrack. [Motown)
287003. Eagles—Their
Greatest Hits
1971-197 5. Desperado;
more. [Asylum)
336222. Dire Straits—
Brothers In Arms. A #]
album! {Waorner Bros.
333286. Phil Collins—
No Jacket Required.
{Atlontic)

263293, Bolling: Suite
For Flute & Jozz Piano
{CBS Mosterworks)

ROMANCES FOR
| SAXOPHONE

345553

339200. Stevie
Wonder—In Square
Circle. # album.
{Tamlo)

343624, Wynton
Marsalis Plays Trumpet
Concertos. Haydn,
Hummel, L. Mozart
(Digital —CBS
Masterworks)

341263. Enoch Light &
The Light Brigade —Big
Bands Of The Thirties.
Begin The Beguine;
more. [Project 3
288670-398677.
Barry Manilow—
Greatest Hits. Ifs A
Miracle; Mandy; efc.
(Counts as 2—Ansto)

339226. Gershwin:
Rhapsody In Blue;
Second Rhapsody; efc.
Los Angeles Phil. {Digital
CBS Masterworks|

328740. Mozart: Piano
Concerto No. 26
{Coronation); Rondos.
Murray Perahia ond
English Chamber
Orchestra. (Digital-CBS
Mosterworks)

314443, Neil
Diamond's 12 Greatest
Hits, Vol. 2. You Dont
Bring Me Flowers {with
Borgrc Streisond}; etc.
{Columbio)

344135. Jean-Pierre
Rompal—A Night At
The Opera. Music by
Massenet, Gluck,
Mozart, etc. (Digital—
CBS Masterworks)
335547 Berlioz:
Symphonie
Fantastique —(Digital-
CBS Masterworks)

TEWRASS VT

[ L —

We've built-in a wide range of
choices. You can select from a wide
variety of current hits and classical
favorites. Our great introductory offer lets
you choose any 2 CDs listed in this ad for
just $1.00. Fillin and mail the application—
we'll send your CDs and bill you for $1.
You simply agree to buy 2 more CDs {at
regular Club prices) in the next year—and
you may then cancel your membership
anytime after doing so.

How the Club works. About every four
weeks (13 times a year} youll receive the
Clubs music magazine, which describes
the Selection of the Month for your musical
interest. ..plus many exciting alternates.

If you wish to receive the Selection of
the Month, you need do nothing—it will
be shipped automatically. If you prefer an
alternate selection, or none at all, filtin
the response card always provided and
mail it by the date specitied. You will
alwayshave at least 10 days in which to
make your decision. If you ever receive

any Selection without having 10 days to
decide, you may return it at our expense.
The CDs you order during your
membership will be billed at regular Club
prices, which currently are $1498 to
$1598—plus shipping and handling, and
sales tax where applicable. (Multiple-unit
sets may be higher.) There will be special
sales throughout your membership. After
completing your enrollment agreement
you may cancel membership at any time.
Special Bonus Plan: After you buy 2
CDs at regular Club prices. you can build
your collection quickly with our money-
saving bonus plan. It lets you buy one CD
at hoﬁ price for each CD you buy at
regular Club prices.
10-Day Free Trial: We'll send details of
the Clubs operation with your introduc-
tory shipment. If you are not satistied for
any reason whatsoever, just return
everything within 10 days and you will
have no further obligation. So why not
choose 2 CDs for $1 right now?

Selections with two numbers contain 2 CDs and count as 2—se wnite in both numbers.

CBS Compact Disc Club

334391

343947 Tony Bennett
—The Art Of
Excellence. Includes—
Why Do People Fall n
Love; more. (Digital—
Columbia}
314997-394999.
Stevie Wonder's
Original Musiquariom
I His Greotest Hits! Plus
many more! (Counts as
2—Tomlaj

320499. The Police—
Synchronicity. Winner
of 3 Grommy Awards!
(A&M]

321380. Barbra
Streisand's Greatest
Hits, Vol. II. {Columbia)
318089. Michoel
Jockson—Thriller. Billy
Jean; The Girl Is Mine;
etc. [Epic)

321307, Air Supply—
Greatest Hits. (Anista)

Terre Haute, Indiana 4781

[_CBS COMPACI DISC CLUB 1
| 1400 N. Fruitridge Avenue |
I PO. Box N29, Terre Haute, indiana 47811-1129 |
Please accept my membership application under the terms |
I outlined in this advertisement. Send me the 2 Compact Discs listed
345827 | here and bill me only $1.00 for both. | agree to buy two more |
e eI | selections at regular Club prices in the coming year—and may |
- . Billy i i [ i .
Yool Greoteet Hits, | cancel my membership at any time after doing so |
Volumes 1 & 2. {Counts - — — — — |
as 2—Columbia} | ?;::i’;o |
337519. Heart. Top 10 CDs L _ |
Album. Whot About | My main musical interest is (check one}: I
[Lco:)e’;_i\éeljver i efe. | (But I oy olwoys choose from either category} |
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To guard against power
failure during recording,
use batteries or obtain an
uninterruptible power
supply—a device first
intended for computers.

“

cause serious misadjustment of the os-
cillator.

I am not a chemist, but | naturally
tend to think of corrosion in terms of
water combining with oxygen. | wonder
if, in desert climates, there is an alka-
line content to the air. If so, can this be
in sufficient strength to corrode con-
tacts? Perhaps some readers who are
more qualified than | am will take time
to share their experiences with us.

Transient Clicks

In response to the item titled “Tran-
sient ‘Click’ on Turnoff” in the July 1986
“"Audioclinic’’:

I used to have the same problem
with my amplifier. One day ! turned the
unit off; it produced an irritating click
followed by some buzzing. At first |
thought there was a fault in the amp
itself. While disconnecting it from the
rest of the system, | noticed that a
ground had slipped off. | reconnected
it, and, presto, the problem was reme-
died. Apparently my amplifier had no
place to discard “extra’ electricity
when | turned it off.

A simple but effective ground that |
have used is the center screw of a wall
outlet's face plate—Mark Townsley,
Huntsville, Ala.

| don't pretend to fathom how the
loss of a ground could cause transient
clicks. Many systems suffer from such
clicks; perhaps publishing this letter
will elicit more observations.

Power Failure While Recording

Q. What can be done if the power
fails while you're making a recording?
This has happened to me numerous
times.—Steve Dusik, Franconia, N.H.

A. One solution is to use a portable
recorder; a number of models are ca-
pable of making fine recordings. | do
not know if any will automatically trans-
fer to battery power should the a.c.
power be interrupted—in many, |
know, attaching the line cord discon-
nects the batteries, rendering such a
transfer impossible. If that is the case,
you might wish to make the whole re-
cording under battery power whenever
power ocutages seem likely (during
storms, for example).

You might be able to solve your
problem by using an “uninterruptible
power supply” (UPS), a device made
to enable computers to continue func-

tioning during power interruptions not
longer than perhaps 30 minutes. Typi-
cally, these devices are made to come
on line within a few microseconds after
a power failure has occurred. Batteries
inside the device provide the backup
power. Of course, voltage supplied by
batteries is d.c. {(and only 24 V), but
inverter circuitry inside the UPS turns
that into the 117-V a.c. that home audio
gear requires.

I 'am using a UPS as a backup as |
write this on my word processor. My
reservation is that the waveform pro-
duced by many of these units when
operating on their internal batteries is
not a good sine wave. Also, with the
equipment | use, AM reception is inter-
fered with when the UPS supplies a.c.
from the power line rather than from
internal batteries. | think that most or
perhaps all such interference could be
eliminated by plugging a good LC
power-line filter into the outlet on the
UPS. The line cord between such a
filter and the UPS outlet should be kept
short so that the cord will not itself
become a radiating antenna.

UPS devices are available in sizes to
handle various wattages; order one
which can handle the power that your
equipment draws from the power line.
The one | happen to use is made by
Lumitrol, 110 Bi-County Bivd., Farm-
ingdale, N.Y. 11735. Check with a
good computer dealer.

Another Look at Phase Inversion

Q. Inthe November 1985 issue, you
gave a non-answer to a question about
phase-inverting preamps.

You do not hook both amp cables to
the “inverted phase” outputs. Instead,
you hook one channel to its “inverted
phase” and the other to “normal
phase” output. Then you reverse the
speaker wires for one channel.

This setup is explained in the Ya-
maha C-70 owner's manual: “The left
and right channels of the power amp
are operated out-of-phase, greatly re-
ducing the demands of low-frequency
signals on the power supply. This can
dramatically improve bass reproduc-
tion on many power amps.”

I have used this arrangement with
three different power amplifiers. In
each case, the bass was more natural
and effortless with the inverted-phase
hookup than when connected in the

 relative to the other, in order to

normal way. This hookup also made for
a sweeter sounding high end.

One caution, though. This setup
won't work with Polk SDA speakers.
You don't get wraparound sound from
both channelsi—John McCutcheon,
Walloon Lake, Mich.

A. Whether my earlier reply was an
answer or non-answer depends on
whether you're considering absolute or
relative phase inversion.

Your helpful information concerns
the somewhat special case of pream-
plifiers which can invert one channel

squeeze a bit more bass power out of
an amplifier. There are few such pre-
amplifiers. .

My original answer concerned the
more general case of preamplifiers
which invert the phase of both chan-
nels: The two stereo channels emerge
at the output in phase with one anoth-
er, but opposite in phase (or, more
properly, opposite in polarity) to the
way they came in, inverting the signals’
absolute phase. There are many such
preamps and amps, because any
component with an odd number of cir-
cuit stages will behave this way (amps
or preamps with even numbers of cir-
cuit stages won't).

There is a body of opinion which
holds that it is important for the sound
waves reaching the listener to have the
same absolute phase as those reach-
ing the microphone that was used for
recording, in which case it would be
important to know which components
in the system did or did not invert. If the
preamp does invert phase in this man-
ner, one can compensate by using a
power amplifier which also inverts, or
by reversing both sets of speaker
leads. However, since there's no way
to know how many circuit stages a
signal went through between the mi-
crophone and master disc, there’'s no
way to tell which way to set your sys-
tem’'s polarity to duplicate that of the
original sound. If the recording was
made (as most popular recordings
are) from a muilti-track master tape,
different portions of the signal may
have different polarities in the final mix-
down. Phase-inversion switches are
available as accessories, and some
components have them built in so that
one can see how a given record
sounds with either polarity. 4
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Once there was a goal that seemed
only theoretically possible: the enjoyment of "per-
fect” music reproduction in the home environment.

Yet today, this goal is rapidly ap-
proaching reality due to the enormous impact
made by digital audio technology.

But reality does not come easily. And
in the world of digital audio, while many compa-
nies conduct basic research and development,
only one company’s engineers pursue this goal
with absolute determination and zeal. Combining
superior engineering with superb craftsmanship.

And always with an appreciation for
music in its most faithful form.

These are the ES Digital engineers
from Sony.

Engineers who refuse to compromise
between technology, convenience and price.
Engineers who use their technical expertise as an
expression of personal creativity, as they work
further to narrow the gap between music and
technology.

These are engineers whose successes
have been measured not just in state-of-the-art
technology, but in award-winning products. Includ-
ing the industry’s first digital PCM recorders,
Compact Disc players and signal processing
components.

Each ES digital component stands
as a benchmark of uncompromising quality.
Because each represents an engineer’s dream—
an achievement of a lifetime spent in pursuit of
a musical reality.

The Sony ES Digital Series. Dedicated
by the select few. . . to the select few who are truly
dedicated.




CDP-520ESI
The Most Affordable ES Series Player

With a wide selection of playback
options, including full programmability and multi-
function infrared remate control, the 520ESII
incorporates the most sophisticated technology
of any CD player at its price

Technology like a unique, single-clock
Unilinear Converter with 96th order digital filter that
eliminates “beat” frequencies found in typical
multi-clock oversampling designs; Envelope Differ-
ential Detection Serveo control that “freezes” the
laser pick-up when no tracking signal is present,
and a high-speed Linear Motor that's built on a
Cerasin™ chassis, to dramatically lessen the effect
of both internal and external vibration on player
performance

“I tried to not only lower the amonnt
of internal vibration, but also find ways to reduce
the effect of external vibration on the player’s overall
sound. 'Io resist external vibration, we developed a
ceramic and polyresin base material, along with a
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high-rigidity chassis. Then, to limit internal reso-
nance, we created a new high speed linear 1otor
drive system to veplace the conventional gear-drive
mechanism.

After completing our computer analysis
and listening tests, we knew we had achieved an
optical device that was properly isolated from both
types of vibration. We were amazed at the -
provement in sound, especially the vividness and

transparency.’
Yizkio Onve— Manager, Digital Engineeving

Cerasin™ Chassis

Conventional Chassis

Modal analysis comparing vibration patterns of conventional
chassis and Sony Cerasin™ chassis.




CDP-620ESII
Elegant as the State of the Art

The CDP-620ESI| represents a new
direction in Compact Disc player design, offering
enhanced display features, one-touch Direct
Music selection, and the convenience of remote
control programming and line-out volume control.
Yet the CDP-620ES's elegant operation never
overshadows its awesome technical and sonic
capabilities.

Dual D/A Unilinear Converters and
digital filters eliminate undesirable interchannel
phase delay characteristics; the Linear Motor with
Cerasin™ chassis minimizes internal and external
vibrations; a new Optical Transfer circuit isolates
digital data from noise generated in the analogue
stage; and the remarkable Envelope Differential
Detection Servo Control system maintains disc
tracking under difficult playback conditions.

“Despite our success with all types of
test discs, I was repeatedly frustrated in my at-
tempts to design a tracking system that could play

SONY

back badly scratched or defective discs without
audible dropouts or mistracking.

Finally, we determined that an im-
provement in servo response world belp to eliniinate
track jumping and skipping under poor conditions.
So we designed a new servo detector that instantly
reezes’ the movement of the laser pickup when no RF
signal is present. This provides faster recovery from
lavge evvors, and when listening, fooled even us into

belzeving that the ‘missing data’ was still there!”
Yuukio Onoe—Manager, Digital Engineering

Servo Control

Envelope Differential Detection

oty e e Ay A e

Comparison of servo voltage signal recovery response
between conventional servo control and Sony’s Envelope
Differential Detection system.
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CDP-650ESDII
The “Reference Standard’’ of an Industry

The remarkable construction and
unprecedented performance of the CDP-650ESDI!
have garnered it more international acclaim than
any other CD player of its time. It's also the world’s
first player to offer a digital output port, so that
music “data” can be interfaced directly with other
digital components af the future. And, of course
the most advanced Sony digital technology ever
developed has been incorporated into every
aspect of the 650ESDII's overall design

But, there are other subtle, yet impor-
tant, touches. Such as an annodized copper chas-
sis that holds magnetic radiation to a minimum.
Low impedance solid copper busbars to offset
electrical noise. Special insulation feet and high
compliance rubber bushings to reduce shock and
insulate the player transport. And, the entire ana-
log and digital circuitry is internally isolated via an
Optical Transfer stage that avoids hardwiring to
keep mutual interference at a minimum

“In our vesearch, we normally put the
digital data through the DIA converter then the
analog circuits. But when 1 tried to feed the data
directly to the amplifier, | was suvprised to hear
niusic that seemed constricted and harsh. Therefore,
it became very important to solve this problem so we
decided to isolate the digital signal from the player’s
analogue section by transferring the data throngh

oprical means”
Yikio Onoe— Managey, Digital Engineering

Illustration of Optical
Transfer device that
eliminates hard-wired
connections between the
analogue and digital
circuitry stages.




SDP-505ES
The Next Step in Digital Sound
Reproduction

Inthe future, every high-fidelity compo-
nent will offer the benefits of digital sound repro-
duction. The SDP-505ES takes the next step as the
world’s first digital surround processor designed
for consumers. It features five different digital delay
modes, including Dolby Surround Sound™ The
S05ES also offers independent left and right chan-
nel adjustment between 0 and 90 miecs, a built-in
“pink noise™ generator for level calibration; three
delay memory presets and a built-in rear channel
stereo amplifier.

The heart of the SDP-505ES is a new
CXD-1079 digital signal processing IC, which
creates a true digital delay line that is ideal for high
definition reproduction of surround sound and
ambience effects. Unlike analogue delay units, this
is achieved with a 441 kHz sampling rate and full
16 bit linear quantization—the identical parame-
ters as the Compact Disc system. As a result, the
same wide dynamic range, low distortion, and
uniform frequency response have been realized.

“In designing the delay line, I concen-
trated my efforts on the system’s ambient noise level.
During quiet passages, | wanted full attention to be
Jocused on the front ‘center stage) so that even the
vinging of a tiny bell would be both dvamatic and
startlingly vealistic. To do this, it was imperative to
reduce the ambient noise to the vanishing point. I
knew this conld only be accomplished through digi-

tal signal processing of the delay effect”
Terubisa lde—Assistant Manages, ES Group

Analogue Delay

Digital Delay

Input/output waveform comparisons between
conventional analogue delay line and Sony digital delay
processor.
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DAS-703ES
The Digital Component of the Future

The DAS-703ES is an outboard digital
converter that employs four different sampling rate
systems to decode not just Compact Discs, but
PCM processors and future PCM broadcasts and
digital audio tape (DAT) recorders.

Because the 703ES performs its tasks
without the restrictions imposed by chassis size,
signal path integration, and heat generation, it can
reproduce each of these digital sources with more
depth, detail, and imaging than was ever before
thought possible.

“I wanted the listener to be able to
picture the entire sound field; the opera singer on the

stage; the pianist’s keyboard action; or the location
of the soloing musician in a jazz ensemble. This
should be the essence of digital andio, whether the
sounds ave divect or veflective; strong or delicate in
nature. In most CD players we discovered that even
a small amount of noise or phase misalignment can
destroy this sonic balance. So, we used tremendous
care in developing an outhoard DIA converter that
would overcome these limitations. For if the data on
the disc is ‘perfect,’ then the DIA converter should

strive for that same perfection.”. . .
Hiroshi Masaoka— Manager, ES Product Development

PCM-601ESD
Enter the World of Digital Recordings

The PCM-601ESD is the newest mem-
ber of the most renowned family of digital record-
ing processors. It provides 14 or 16 bit recording
capability, along with Optimum Video Condition
(OVC) circuitry to help correct for tracking and
dropout errors.

The 601ESD is the industry’s first con-
sumer digital processor to offer a unique input/
output interface. This allows both direct decoding
of digital output-equipped CD players and serial
data transmission between components.

“In analogue audio, each waveform is
processed knowing the potential for sonic degrada-
tion. Since the dream of the vecording engineer has
always been to maintain consistently high perfor-
mance through every link of the reproduction chain,
the goal should always be keeping the music infor-
mation digital, from the microphone to the speaker,
without any analogue processing being introduced.
The digital 110 port is the first step from the digital

mixing session to the listening room.
Hiroshi Masaoka— Manager, ES Product Development



CD Model CDP-650ESDIL CDP-620ES I COP-520ES L PCM-601ESD

System Unitinear Converter Unilinear Converter Unilinear Converter System PCM encoder/decoder
Filter Digital, Oversampling Digital, Oversampling Digital, Oversampling Modulation PCM system using NTSC video
Drive Mechanism Linear Motor Linear Motor Linear Motor signal

Random Music Sensor 20 Selection Programmability 20 Selection Programmability 16 Seiection Programmability Audio Channels Two channels

(RMS) {Als0 Via Remote) {Also Via Remote)

Automatic Music Sensor 99 Tracks 99 Tracks 99 Tracks Sampling Frequency Ci i

(AMS)™ Format Conforms to EIAJ consumer
Index Search 99 Subcodes 99 Subcodes 99 Subcodes 14/16 bit linear quantization
Shuffle Play Yes Yes — Digital Input Yes

Repeat Modes 1, A-B. All, Program, Shuffle 1, A-B. All, Program Shuffle 1, A-B, All, Program Digital Output Yes

Auto Delay Yes Yes —

Full Function
Remote Control

Yes (W/Direct Access)

Yes (W/Direct Access)

Yes (W/Direct Access)

Line-Out/Volume

Yes {Also Via Remote)

Yes (Also Via Remote)

Optimum Video Condition
(dJVC)

Yes (with LED Indicators)

Emphasis

Time constant 50m/sec,
15m/sec

(‘&7{133'3"&%’,'&‘;' sy Yol L Level Indication Peak program meter with peak hold
Subcode Qutput Yes Yes Yes Frequency Response 5Hz-20 kHz, + 0.5 dB

Digital Qutput Yes - e Harmonic Distortion Less than 0.007% (14 bit)

Timer Switch Yes Yes Yes Less than 0.005% {16 bit)
Concentrated Display Time/Track/Program Mode Time/Track/Program Mode Time/Track/Program Mode Dynamic Range More than 86 dB (14 bit)

Music Calendar 20 Selections 20 Selections = More than 90 dB (16 bit)
Frequency Response 2-20,000 Hz, +0.3 dB 2-20,000 Hz, +0.3 dB 2-20,000 Hz, +0.3dB Stereo Separation More than 80 d8

Harmonic Distortion

Less than 0.0025% (1 kHz)

Less than 0.0025% (1 kHz)

Less than 0.0025% (1 kHz)

Dynamic Range More than 96 dB More than 96 dB More than 96 dB
Stereo Separation More than 95 dB (1 kHz) Mare than 95 dB (1 kHz) More than 95 dB (1 kHz)
Interchannel Phase Shift None None Less than 45 degrees (20 kHz)

Wow and Flutter

Below measurable limit

input Level/impedance

250 mV/50 k ohms (Line In}
1V p-p/75 ohms (Video In)
0.5V p-p/75 ohms Digital In)

Wow And Flutter Below measurable limit Below measurable limit Below measurabie limit Output Level/impedance 250 mV/10 k ohms (Line Out)
Access Time Less than 1 second Less than 1 second Less than 1 second (l\ée% %’Jg ohms (Monitor Out/
Line Output 0.05 V-2V rms; load 0.05 V-2 V rms; load 2V tms; load / 0
g b ‘ 0.5 p-p/(Digital Out)
impedance 10 k ohms impedance 10 k chms impedance 10 k ohms . 0.9~0.003 mW (Headphones)
Headphone pulpul 28 mW at 32 ohms 28 mW at 32 ohms 28 mW at 32 ohms Power Requirement 0Vt
Power Requirements 120 V. 60Hz; RM-D502 Remote 120 V, 60Hz; RM-D502 Remote 120V, 60Hz; RM-D302 Remote
Commander two "AA™ batteries  Commander two "AA” batteries  Commander two “*AA” batteries Power Consumption 29 watts
Power Consumption 1BW 1BW BW Dimensions 430 mm (W) x85 mm (H) x
Dimensions 430 mm (W) x 80 mm (H) x 430 mm (W) x 80 mm (H) x 430 mm (W) x 85 mm (H) x 385 mm (D)
365 mm ( 335 mm (D); 336 mm (D); 17x3%x 15% in
17 x 3% x 14% 17 x 3% x 13V inches 17x3% x 13% T
. 4 Weight 6.0kg (131bs. 4 oz
Weight 9kg (191b. 14 0z2.) 8.8kg. (191b. 7 0z.) 6.8 kg (15 Ibs) 3 gl' aA - ol )
Supplied Accessories RM-D502 Remote Commander; RM-D502 Remote Commander;  RM-D302 Remote Commander; upplied Accessories g{f,f,?esﬁﬂ"eccg'é}gsc(‘gb)'eﬂ.(z.(af”d'“
2AA" batteries. Disc Cloth; 2"AA" batteries. Disc Cloth; 2"AA" batteries. Disc Cloth; Connectmg Cables (2) g
Connecting Cables (pr) Connecting Cables (pr) Commecting Cord (pr) 9
Warranty “Limited"" 3 years, parts/labor “Limited" 3years, parts/flabor _ “'Limited" 3 years, parts/labor Warranty “Limited" 3 years, parts/labor
DAS-703ES SDP-505ES $S-505AV (Optional)
System Digital-to-Analog (D/A) Converter System Digital Surround Processor System Surround Speakers
Format Sampling Rates: 32 kHz, Sampling Frequency 441 kHz Oriver Size/Type Woofer 4% inches cone, (shielded)
44.056 kHz, 44.1 kHz, 48 kHz Format 16 bit linear quantization (EIAJ) Tweeter 1inch dome, (sl'nelded)
Channels Two Channels Surround Mode Dolby Surround/Presence Delay/

Demodulation

16 Bit Linear

Frequency Response

§-20kHz, + 0.5 dB (441 kHz
sampling rate}

Harmonic Distortion

Less than 0.004% (1 kHz; 44 1 kHz
sampling rate)

Dynamic Range

More than 95 dB (441 kHz
sampling rate)

Stereo Separation

More than 90 dB (1 kHz)

Matrix/Hall/Simulated

Memory Presets

3

Delay Time

0-90m/sec, (0.1m/sec steps, L/R

channels independent)

Frequency Response

Surround Out 20 Hz-20 kHz, 0.3

dB, Center Out 10 Hz-100 kHz,
+0.3d8

Dynamic Range

More than 90 dB (A network)

Harmonic Distortion

Less than 0.008% (1 kHz, 3V,

Line Output 0-5 rms; load impedance 10 ohms; presence delay mode)
Output impedance 100 ohms Power Output 14 watts per channel, both channel
(fixed or variable) driven continuously into 8 chm
Headphone Qutput 0-14 mW at 32 ohms gozn} 40 H'z;lZO kHz atdnolmore than
s . .2% total harmonic distortion
Digital Input 0.5V p-p, +20%; impedance
ekt P 2y Input Level 250 mV (Line In)
Digital Qutput 0.5V p-p, = 20%: impedance Input Impedance 50 k ohms (Line In)
75 ohms Output Level Front Out 250 mV
T Surround Out 250 mV
Power Requlrem.enls 120V, 60 Hz Center Out 250 mV (Low)
Power Consumption 25W 1.7 V (High)
Dimensions 430 mm (W) x 105 mm (H) x Power Requirement 120 V 60 Hz
410 mm (D) Power Consumption 100 watts
1, a1
- EAPARCID ZICIES Dimensions 430 mm (W) x 86 mm (H) x
Weight 11.5kg (25 Ibs. 6 0z.) 350 mm (D)
Supplied Accessories Audio connecting cables (2) 17x3% x 13%1n
Digital connecting cable (1) Weight 7.7 kg (17 Ibs)
Warranty “Limited” 3 years, parts/labor Warranty "Limited" 3 years, parts/labor
ONY.
THE LEADER IN DIGITAL AUDIO.
Sony Corporation of America

National Operations Headquarters, Sony Drive, Park Ridge, New Jersey 07656

Power Handling Capacity

Nominal 50 watts, maximum
150 watts

Frequency Response 50-20kHz
Dimensions 255mm (W) x 150mm (H).x
225mm (D}
10% x 6 x 874 inches
Weight (Per Speaker) 4.5kg (9 Ibs 15 0z)
Warranty “Limited™ 3 years, parts/labor

© 1986 Sony Corporation of America

All specifications subject to change without notice. Sony is & registered
trademark. The Leader in Digital Audio and Cerasln are trademarks of
Sony Corporation of America. All magazine quotes reprinted with

permission.

Dolby Surround Sound is a trademark of Dolby Laboratories.

H-6217
Printed in USA 9/86.
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MUSIC AND MUTABILITY

Genuine Synthesis
It's a surprisingly short step

reproduction. Some synthesizers can
already digitize natural sounds,
analyze them, alter their sound
patterns to yield sonic mutations, or
combine them with others to produce
hybrids. Given pre-digitized sounds
on CD, home audio systems with
digital-to-analog conversion, and

expensive, it's just a matter of time
until our stereo systems become
capable of such audio genetics.
Back in 1969, long before all these
revolutions in digital audio and low-
cost computing, | wrote a piece for
Esquire predicting that “the hi-fi
system of the not-so-distant future”

with a video “music stand” to display
the musical score as it played (a
feature of several modern
synthesizers). | also predicted that it
wouldn’t reproduce music at all.
Instead, it would produce music,

system played would not be audio
recordings of the music’s sound, but
data recordings of the sound’s
makeup—instructions from which the

The user would be able to reprogram

between digital sound production and

computing power that grows ever less

would include a piano-like synthesizer

using that same synthesizer. What the

synthesizer could re-create that sound.

the synthesizer's response to those

Jinstructions, so as to electronically

transcribe music written for one
instrument to sound as if it were
being played by another (there are
already synthesizers which can store
and substitute sounds this way, or so
| understand). The user would also be
able to dial in tempo changes, and
even changes in hall sound. The
ultimate (an idea | added in a later
article) would be “personality
modules™ that mimicked human
personalities, so one performer’s
interpretation, or even voice, could be
substituted for another’s. (Teresa
Brewer sings “Carmen”? Janis Joplin
as Medea? Furtwangler conducts
Varese? Hmmm . . .) With appropriate
sensors, yau might even get your
system to respond to your baton as
you conducted.

The dark side is that any musical
perversions you could cook up
temporarily at home (Alvin and The
Chipmunks sing Ned Rorem .. .)
could be cooked up just as easily,
and stored on record for all time, by
equally perverted record producers—
and they'd have the facilities first. But
given time, and the general trend of
professional computing power to drift
into our homes, we'll eventually be
able to undo all that stuff too.

Thunder Strike

More than a year ago, Telarc
announced a forthcoming CD of
Ferde Grofé’s "Grand Canyon Suite.”
The orchestral parts were recorded
by Erich Kunzel and the Cincinnati
Pops back in 1983, but the disc has
nct yet appeared. The problem is that
Telarc's CDs are all-digital, on
principle, and the company could find
ne suitable digital recordings of
Grand Canyon thunder. They've sent
out several thunder-chasing
expeditions with portable digital taping
gear, but without usable results so far.

When | first heard this, | thought
that the thunder, instead of striking,
had gene out on strike. It turns out
that the problems have been more
p}osaic: It's hard to get the sound of
tr‘\under without rain. It's almost as
hard, these civilized days, to get it
without noise from traffic, airplanes
and people; at the Grand Canyon
itdelf, this proved impossible.
Morecver, thunder comes with
ightning—and that can interfere with
recorcing gear.

Anyone out there have a good,
quiet, digital thunderstorm? Or know
how to start a storm on cue? Telarc
would probably like to hear from you.

Fright to the Finnish

Radio apparently still has the same
kind of power to catch the listener's
imagination that it had when Orson
Welles broadcast a radio play of
H. G. Wells' The War of the Worlds in
1938. As Edward Tatnall Canby has
pointed out in some recent columns,
that broadcast convinced thousands

of listeners—chiefly those who tuned
in after the opening announcements—
that Martians had landed anc were
conquering the world.

Last December, a radio play about
nuclear war engendered similar mass
hysteria when it was broadcast in
Finland. According to a Reuters
dispatch in The Washington Post,

switchboards were jammed with calls
and health centers treated listeners
for shock, despite reminders during
the drama (as well as before and
after) that it was all fiction. The Post
story mentioned that the play, The
Next War, was written in the U.S. and
won awards as the best American
radio play of 1984.
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Coda: A. Stewart Hegeman

Noted audio designer A. Stewart
Hegeman died on August 19 at the
age of 72.

The man whom everyone called
Stew was brilliant, salty, warm and
cantankerous, intellectually
stimulating, and a lot of fun to know.
He never had his name on a big
company, and did his most important
work before the current era of

designer-as-hero. But his work was
important nonetheless.

He was one of the first to advocate
bandwidths beyond the proverbial
“20 to 20,000." The ocriginal Citation
amplifier line, which he designed for
Harman/Kardon, popularized the
concept and practice of ultra-wide-
bandwidth amplification; compare the
bandwidth figures given in our
October Directory with those of the
early '60s, when the Citation line
appeared, and you'll see one of his
legacies.

Another Hegeman legacy is the
phrase “a straight wire with gain,”
which summed up his amplifier
philosophy—since adopted by many
amplifier makers and parroted by
even more. It's flattering to have one's
words prove so true that they become
clichés, but Stew was more annoyed
than flattered by it.

His omnidirectional “ice cream
cone” tweeter of the 1950s
demonstrated the importance of wide-
dispersion speaker design and
inspired AR's dome tweeter. “One of
his great contributions to the field,”
says AR founder Edgar Vilichur, “was
making people understand that you
couldn't judge a speaker by its on-
axis response alone—that a speaker

had to be judged by its response and
its dispersion.”

Stew pioneered in many other
areas: In the 1950s, he designed
laminated-cone speakers, one of the
first stereo preamps, and some of the
first transistor audio components; he
also helped produce limited-edition
audiophile discs (Westminster's Lab
Series). In the '60s, he designed the
first Dynatuner—so good it was
produced for 15 years—and the
Citation line. Later he produced
speakers, amps and preamps under
his own name; two of his later omni
speakers are still being produced, by
Morrison Audio in Toronto.

This list of accomplishments is not
complete. Stew didn't keep lists of
bygone triumphs or even mention
them; even his wife only learned
recently, by accident, that he had
been commended for his defense
electronics work in World War |1.

Like most good audio designers,
Stew was more interested in music
than in audio per se. He liked to listen
to it, record it, and make sure it was
reproduced as well as possible. Stew
was also active in the Catgut
Acoustical Society, a group
researching the design of stringed
instruments. He will be missed.

N SN

CD Graphics

The prospects of graphics on CD
are looking up. Many new players
include subcode outputs which can
feed data to graphics adaptors;
Toshiba and Sony will probably be
first on the market with the adaptors
themselves. The standards allow for a
palette of 4,096 possible colors, of
which only 16 can be used at once.
The display, consisting of 288 x 192
picture elements (pixels), is visibly
cruder than broadcast TV (340 x 340
on the screen of a good modern TV
set), or even a VCR at slow speed
(240 x 340). According to JEI, a
Japanese trade magazine, about
2,000 such images can fit onto a CD
along with the music. (Presumably,
there will be fewer images on most
recordings, which are shorter than the
CD’s 75-minute maximum.) The
images will change every 2.25
seconds or so, more like a fast slide
show than TV.

Bowing Out

Two long-familiar names in home
audio won't be making home audio
anymore. Crown International of
Elkhart, Ind. has discontinued its
home high-fidelity product line in
order to concentrate on its
professional and commercial
microphone and ampiifier products.
Heath, of Benton Harbor, Mich., has
discontinued all its audio products
except a half-octave real-time
spectrum analyzer, though it will
continue to make computers and
other kits.

I'll miss both companies. The first
audio-equipment catalog | ever saw
was Heath's, and the first separate
amp and preamp | ever owned were
Heath's gold-finished W-5M and
WAP-2. The W-5M was, as | recall,
the amp that broke the dollar-per-watt
barrier, back in the '50s (it was a
massive 25-watter too). The WAP-2

preamp's phono-equalization stage

had adjustable turnover and roll-off
controls so one could match the
many record equalization curves used
in those pre-RIAA days. Since | still
have many of those old records, |
wish | also still had that preamp—
though, since it took its power from
that long-gone amplifier, I'd need
some way to power it.

When | got into tape recording, |
longed for a big Crown deck, more
portable and affordable than the
Ampex 350—but not quite affordable
enough for me, alas.

Both companies followed unusual
routes into home audio. Heath started
as an aircraft company, making the
Heath Parasol in both kit and factory-
built form. In World War [l they made
defense electronics, then shifted to
civilian electronic kits. Crown
originally made tape recorders for use
by missionaries engaged in gospel
broadcasting, then enlarged their
market.
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ROADSIGNS

VAN BERGER

DON'T WAIT FOR EIGHT

More Media?

We already have AM, FM, cassette,
and (if we're ahead of the Joneses)
CD in our cars. There may be more
formats to come.

Digital Audio Tape (DAT) is an
obvious prospect. I've heard rumors
that DAT transports will be easier to fit
into a dashboard (unlikely, judging
from the two rotary-head R-DAT
transports I've seen, though
stationary-head S-DAT could be a
different story). And the tapes’
combination of compact size with
two-hour recording time, not to
mention the magic of the “digital”
label, should appeal to consumers.

A less obvious contender is 8-mm
videocassette. Sony already has such
a system for the car, designed,
naturally enough, to play video.
However, some 8-mm VCRs with PCM
soundtracks can put PCM where the
video tracks normally go, for 24 hours
of audio. That's enough for a long
trip; by the time you finish the tape,
you're so far from the beginning that
you can start it over without getting
bored. As usual, though, there's a

catch or two. First, 8-mm probably
won't sound as good as DAT, since it
encodes the sound with a lower
sampling rate (32 kHz instead of 44.1
or 48 kHz) and with half as many bits.

Second, 24 hours is a lot of time to
fill. There are few single works that
long (Wagner's Ring Cycle excepted).
Not many performers or composers
have 24 hours worth of stuff ihat
you'd want to listen to straight through
(Wagner's Ring Cycle not excepted),
and no record company in its right
mind would be likely to issue such a
tape. It would be hard for a record
company to find 24 hours worth of
individual selections that would
appeal to a large audience. (How
about every Top 40 tune of the rock
era? Nah, that would require the
cooperation of too many record
companies.) Recording 24 hours of
one's own favorites would entail more
than 24 hcurs of work and therefore
won't appeal to many people. (Come
to think of it, even DAT's two-hour
recording time poses these problems,
albeit on a smaller scale.)

A third, more serious problem for
8-mm might be software
incompatibility. Even if the tapes
contained only audio, they would
have to be formatted to fit the video
standards of the countries for which
the tapes and the VCRs were made.
Hence, 8-mm PCM music tapes made
for use in the U.S. (which uses 525-
line pictures in NTSC color format)
wouldn't play on machines made for
use in those foreign countries which
use 625-line pictures with PAL or
SECAM color-—for one thing, 625-line
machines run at a different speed

While it would be possible to make
PCM audio tapes for each standard,
as is now done for videotapes, | don't
think that's very likely. There s less
incentive in audio, where the tapes
sell for less and there are more
competing media.

Bass Canard

One of the myths about car stereo
is that you can't get good bass in a
car “because the car's interior is too
small.” There are two ways to refute
this.

The better way is to take the
skeptic to your car and let him hear

your mighty bass. If your system’s
bass is, alas, nonmighty, or the
doubter's skepticism is so extreme
that he won't admit to what he's
hearing, try the second way Point out
that there's plenty of good kass
inside a woofer cabinet—and that's a
lot smaller than your car

More on Magazines

The basic pros and cons of
magazine-loading CD players for the
car (or home) are pretty well known
by now. On the plus side, both single-
and multi-disc magazines protect
discs against dirt and damage.
Single-disc magazines make loading
simpler—no need to open the jewel
box; just shove it in—and multi-disc
magazines make changers possible.
On the negative side, the magazines
are an extra expense. And unless
both vour home and car players use
the same magazines, you'll have to
unload the discs from each one's
magazine to use them in the other
player.

This brings us to some minor
points. Finding a given set of six
discs on a shelf is probably easier
than finding a single, skinny jewel
box. On the other hand, though multi-
disc magazines are chunky enough to
stand upright on an ordinary sheiff,
they're too thick to fit into the single-
disc slots of most CD cabinets.

The cost issue may disappear.
Yamezha hopes that record companies
will selt CDs in the Yamaha single-
play cassette instead of the standard
jewel box, and the prices projected
for multi-disc magazines are about
the same, per disc, as most storage
cevices |'ve seen.

In magazines, the discs will
kecome divorced from their liner-note
booklets. Though some listeners won't
care about that, Sony has a rather
clever solution—a 10-booklet wallet
that stays with you in the passenger
comgartment while your 10 discs fide
in the trunk. Pioneer’s solution is
simpler-—they may expand the
slipcase for their magazines to
include a pocket for the notes.
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“EXPLOSIVE” MOSFET POWER. ..

CLEARLY A BEST Buy

THE NEW Qf

HEN

“PRO-POWER FOUR”

MOSFET AMPLIFIER ISYOUR BEST BUY, AND HERE ARE
A FEW REASONS “WHY”:

REASON #1: Dynamic Power to spare, up to 550 watts into 2 ohmes.
REASON #2: High Current where it's really needed. 50 Amps per
channel available for instantaneous peak output capability of 2500
watts per channel.

REASON #3: Pure tube-like sound.. . smooth, clean, no “edginess,”
through the superb—and costly—MOSFET fully-complementary
power output stages. You MUST hear this rib-cage-rattling superb
new Audio Amplifier...hear the MOSFET difference, so pure it out-
performs even the “esoteric,” “price-no-object” amplifiers!
REASON #4: Distortion-free performance, lypically 0.02% THD and
IMD, with TIM unmeasurable. Continuous FIC total power of 410
watts at 8 ohms, 20Hz to 20kHz, 205 watts channel, <0.05% THD.
REASON #5: Precision-Calibrated 40-LED Power Meters, allowing
continuous and accurate monitoring of each channel’s performance
at 2 ohms, 4 ohms, and 8 ohms.

REASON #6: It is guaranteed to improve and enhance your

present receiver or Integrated Amplifier, with our $39.00 Power
Coupler, the PC1. It enables you to plug in any Soundcraftsmen
Amplifier to your existing stereo system, whether Receiver, or Inte-
grated Amplifier.

REASON #7: The Pro-Power Four is an ideal “main component” for
up-grading—or starting—a High Powered stereo system. It is capa-
ble of fully reproducing, with distortion-free, spine-chilling sonic
clarity, all of the demandingly high dynamic peaks inherent in the
new Compact Discs and Hi-Fi VCR’s.

REASON #8: Full-size 19" Rackmount panel with dark charcoal off-
black finish, is a standard feature, as shown, with optional hard-
wood side panels available.

REASON #9: Speaker System switching, 1, 2, or both....plus the High
Current low impedance power to drive Multiple Speaker Hookups in
addition to Systems 1and 2.

REASON #10: It shares the outstanding Performance/Value rating of
all 16 Soundcraftsmen Professional and Hi-Fi amplifiers, ALL
designed AND manufactured right here in Santa Ana, California. Our
410-watt total FTC continuous power Basic Amplifiers start as low as
$449.00, and a complete 410-watt system, including our AM-FM
Tuner and Control Center Preampiifier, at just over $1,000.00.

16-PAGE FULL-COLOR BROCHURE, AND $19.95 SYSTEM-EVALUATION KIT: 112" LP Spectrum Analysis Test Record, 2-sets
q ’ ' of Computone Charts, 1-Connector Cable for comparison test, t-instruction folder for use with your present stereo system.
! ) JUST WRITE TO US OR CIRCLE READER SERVICE CARD 30 for FREE SPECIAL OFFER DETAILS.

Soundcraftsmen Inc., 2200 So. Ritchey, Santa Ana, CA 92705 PH: 714-556-6191
Enter No. 30 on Reader Service Card




STACK OR RACK?

Qur special 19 front panes allow you to stack these
componen’s on a shelf, one above the other, as shown
..o, install them in a sterdard PRO 19” Rack or in a
decorative furniture-type rask. The basic Tuner-Preamp-
Amp 410-watt system shown is a great performing
high-power system for just over $1,000 list price...Add
speakers, CO, Phono, etc. to complete, or to custom-
design your own system. “ou'll find the right combina-
tion to precisely fit your requirements, with 26 US.

POWCA HOWPEY 4w WAITS NS
STOUD MR TR BOOEL OAC

made Prcfessional-Qualicy Amptitiers, Preamplifiers,
Signal-Processcrs and Equalizers to choose from.

Or, add the PMB40 to sour present system for an
immediate anc incredible improvement to your Sys-

tem’s soundl

COMPARE...THE NEW PM840°’S 50 AMP PEAK CURRENT CAPABILITY,
PLUS 410 WATTS* AT $499 IS A NEW PRICE BREAKTHROUGH!

M iy (Shown e system above installed in a
PRER4S 5499 PCX-1 Rack Mount Kit, optional $49.00)

With its tremendously high cument, this new
amplifier makes available over One Thousand
Two Hundred watts RMS of “demand respon-
sive” peak power—more than 600 watts RMS
per channel! Our unlimited MOSFET output
stages assure glear undistorted high power with
none of the audible distortion associated with
conventional current-limiting or clipping efimina-
tors. Soundcraftsmen's revolutionary new High-
Efficiency Patent-Pending circuitry makes
possible this high power, low weight, and true

“audiophile® musical performance. Its 8-ohm *
power is 410 watts, 205 Watts per channel,
20Hz to 20kHz, less than 0.05% THD.

And you can add this tremendous high current
amplifier to your present stereo receiver system,
by using our famous $39.00 PC-1 Power Coup-
ler. Just hook up the PC-1 to your receiver's
speaxer terminals, then plug its 2 cabies into the
PM840 for an Immediate transformation of your
present system into a new high powered world
of incredibly improved sound!

FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELOW

However, many additional Dealer

s—too numerous to list here—are located throughout the U.S. with many models on display. If no

dealer Is shown n2ar you, or you encounter any difficulty, please phone us at 714-556-6191, ask for our “Dealer Locator Operator.’
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DIGITAL DOMAIN .

KEN POHLMANN

RUBBING IT IN (AND OUT)

kay. Better sit yourself down.
OTake a few deep breaths and

try to relax. This won'’t be easy
for either of us. You know that expen-
sive CD player you just bought, the
player you spent three months shop-
ping for, the player that cost you $5007?
I'll try to break this to you gently: It's a
piece of obsolete junk.

Weli, not exactly—but they've come
up with something better, a new and
improved CD. Specifically, it is a re-
cordable/erasable disc which uses a
combination of vertical magnetic re-
cording and laser optics. Its name:
Magneto-Optical Disc (MOD). The
boys in the prototyping laboratories
have these MOD things up and run-
ning, and their market introduction is
only a matter of time . . . .

Magnetic storage has been around
for well over a half-century; it's a great
way to record and erase data but it
suffers from some basic problems
such as medium and head wear. In
addition, magnetic storage has hither-
to used longitudinal recording, in
which the magnetic particles are laid
flat on the medium; this limits the den-
sity of particles and hence the amount
of information stored in an area.

Optical storage is a newcomer
whose longevity (of medium and pick-
up) and data density are powerful as-
sets. Thus far, only read-only optical
media such as CD have been widely
commercialized. That's because the
optical properties of materials are not
as easily changed as their magnetic
properties.

Magneto-optical storage promises to
merge the record/erase properties of
magnetic materials with the high densi-
ty and contactless pickup of optical
materials, using a number of very clev-
er technological tricks

Fundamentally, MOD recording is
the same as any magnetic recording,
except that vertical (sometimes called
perpendicular or VR) recording is
used. In a vertical medium, magnetic
particles are placed perpendicularly to
the tape surface; this allows much
greater particle density and shorter re-
corded wavelengths, and hence great-
er recording density. Vertical record-
ing actually becomes more robust as
recording density increases; as the cy-
lindrically shaped particles are packed
more tightly, they must be made thin-
ner, which increases their magnetic
strength.

However, this great recording densi-
ty is underutilized by conventional
magnetic heads. Their recording flux
fields cannot be focused sufficiently; in
other words, the recorded area is far
larger than necessary. This is where
optics, plus a nifty trick, are intro-
duced. In a MOD system a magnetic
field is used to record data, but it is
about a tenth the strength of conven-
tional recording fields. By itself it is too
weak to affect the orientation of the
magnetic particles. However, the pro-
cess utilizes a unique property of mag-
netic materials: As they are heated,
their coercivity suddenly drops close
to zero at their Curie point. In other
words, at that temperature (about
200° C) the magnetic particles are eas-
ily oriented by a weak field.

A laser beam, precisely focused
through an objective lens, is used to
heat a minute spot of magnetic materi-
al to its Curie point. At that temperature
only those few particles on that minute
spot are affected by the magnetic field
from the recording coil, and a very
high-density recording results. As in
any digital magnetic storage, satura-
tion recording is used. In the case of
MOD recording, the aligned particles
are reverse-oriented perpendicularly,
as shown in Fig. 1.

The funny part is this: We don't really
use the magnetic information itself.
You see, reading the data from the
MOD uses another trick: The Kerr (or
Faraday) effect, which characterizes—
take another deep breath—the rotation
of the plane of polarized light as it
passes through a magnetized material.
What this boils down to is that the re-
verse-oriented regions will reflect laser
light differently from the way the unre-
versed regions do. To read the disc,
we shine a focused laser on the disc
and monitor the angle of rotation of its
reflection (about 0.3°), as shown in Fig.
2. An optical analyzer (such as a polar-
izing beam splitter) distinguishes be-
tween the rotated and unrotated light,
and converts that information into a
beam of varying light intensity. Data is
then recovered from that modulated
signal.

To erase data, a reversed magnetic
field is applied to the MOD along with
the laser heating spot, as shown in Fig.
3, and new data is written. Both era-

sure and recording can be accom-
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BEYOND CONVENTIONAL AUDIO

Three high speed ONKYO
Opto-Coupling Modules
2 allow transfer of ultra high fre-
quency digital auvdio data, word
clock and bit clock signals wh ch range
in frequency from 176.4 kiloHz up to 4.32
megaHz. The module incorporates an optical
fiber. between a precision LED light scurce and
focusing lens, and a receiving photo-ciode and
lers assembly. Three additional optc-isolators
are utilized for transfer of left/right clock, de-
emphasis and muting signak. Togetner, these
special components elimincte DSI.

into two sections, with cou- % ™
pling betweenthe digitaland
analog stages of the player via
Opto-Coupling Modules. In addi- .~
tion, power supply interference is o
prevented by using separate power \ .
supplies for the analog and digital

sections, as well as for the transport
mechanism.

OPTO-COUPLING FOR l
ACCURATE DIG TAL REPRODUCTION

In addition to the digita’ audio data signals that must be converted into analog, CD players must also process non-audio
digital data. During this ccaversion, Digital Signal Interference (DSI) occurs due to noise transfer between the various digitcl
and analog stages, through printed circuit board wiring, and common ground lines. These non-aucio data signals can actually
interfere with the digital tc analog conversion, resulting ir Digital Signal Interference. This noise contributes to the harsh sound
characteristics often attrikuted to digital reproduction.

In order to prevent DSI from appearing at the player’s sutputs along with the music signal, we found that it
was necessary fo completzly isolate the digital and analog blocks of circuitry from each other electrically. This
was made possible by the development of ONKYO's exclusive Opto-Coupling Module.

This new technology pravents DSI by utilizing specially designed high speed fiber
optics that convert the digital data signals into beams of light. This eliminates the : ‘
transfer of noise between the digital and analog stages. The result is honest, Artistry In Sound

accurate musical reprodustion with none of the harsh characteristics often i.' i NK
attributed to conventiona CD players. Rt

200 Williams Drive, Ramsey, NJ. 07446



Magneto-optical storage
promises to merge the
record/erase properties of
magnetic media with the
high density and longevity
of optical systems.

plished in one pass, as with conven-
tional magnetic media.

A MOD disc would retain the protec-
tive properties of other optical media,
with the recording layer sandwiched
between a transparent substrate and a
protective layer. The laser light would
shine through the substrate, using re-
fraction to put surface dust and
scratches out of focus with respect to
the interior data. Although several
magnetic materials could be used, the
ultimate selection will be based on ori-
entation properties and long-term sta-
bility. System designers are currently
researching amorphous thin-film mag-
netic materials with coercivity of about
2,500 oersteds.

An important aspect of any record-

ing medium is its compatibility with me-
dia from other recorders. To achieve
this within the high tolerances of a
MOD, blank discs will be manufac-
tured with prerecorded nonerasable
addressing. The method, called hard-
ware address sectoring, uses a
grooved disc in which address infor-
mation is physically formed in the
groove and detected by light-beam re-
flection. Using this system, any MOD
player will automatically track both ad-
dress and data information contained
on any MOD disc. By superimposing
the hardware-addressing information
on the recorded data signal, playing
time (75 minutes) is not sacrificed.
The optical head and magnetic coi's
of a MOD system will require sophisti-

WRITING
BEAM

ERASE BEAM

Fig. 1—
Recording a
Magneto-Optical
Disc (MOD,).

Fig. 2—
Reading a MOD.

Fig. 3—
Erasing a MOD.

cated engineering both in terms of
their own design and in terms of the
hardware and software to control them.
In addition, a complete signal-encod-
ing chain will have to be contained in
every player. However, much of the
hardware can be borrowed from CD
technology; also, MOD emulates the
CD format's sampling rate and word
length. Which brings us back to that
playback-only device which you re-
cently purchased . . . .

Okay. | know you're feeling pretty
despondent. Your new CD player will
soon be outclassed, and—oh no!—
what about all those discs you bought?
Well, here's some good news. The
MOD system would be upward-com-
patible with the CD. Because much of
the electronics are identical, all MOD
players could also play CDs, in the
same way that a cassette machine can
record tapes or play prerecorded
ones. They could share a common op-
tical head, and even the difference be-
tween CD and MOD would be auto-
matically detected, owing to the differ-
ences in reflectivity.

Go ahead and buy as many CDs as
you want; they will remain just as they
are—the medium for prerecorded opti-
cal reproduction. Of course, if you
want to record MODs or play already
recorded ones, you'll need a MOD re-
corder. While many people will certain-
ly get one, | suspect that CD players
will keep going strong, just as another
great prerecorded software transport,
the turntable, has persisted.

Naturally, you still might be harbor-
ing some anger toward the manufac-
turing companies and their habit of
constantly improving on their self-pro-
claimed perfection. In that case, you!'ll
enjoy the MOD/CD-versus-DAT battle
they'll create for themselves. These
two recordable/erasable digital audio
formats should make good competi-
tors. MOD, combining the best of mag-
netic and optical storage, would ap-
pear to have the advantage. For exam-
ple, a DAT cassette will undergo dete-
rioration after 200 erasures, whereas a
MOD disc probably could be erased/
recorded more than 108 times without
difficulty. Of course, if (unlike DAT)
MQOD is given the ability'to record—not
just play—at a sampling rate of 44.1
kHz, it would probably destroy DAT
with a single laser zap. 4
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THE ONKYO INTEGRA DX-320 WITH OPTO-COUPLING
THE SOUND IS NO ILLUSION

The Integra DX-320 Compact Disc player is the first of ONKYO's new generation of CD pleyers to incorporate
our unique Opto-Coupling digital signal processing system. Conventional CD players transmit digital data
internally via printed circuit board wiring, which interacts with analog audio signals to produze Digital Signal
Interference {DSI), resulting in an audible “harshness” in the music.

Specially designed high speed Opto-Coupling modules in the DX-320 transfer the digital audio and other
data signals to the analog output stage via fiber optics, preventing DSI. The result is noise-free, life-like
reproduction with none of the harsh sound characteristics often attributed to other CD players. This remarkable
new technology can only be found in the ONKYO [X-320.

Double oversamp ing and digital filtering greatly mprove phase and harmonic accuracy. A fully
programmable wireless remote control includes memory selection, phrase capability, and incexing for
maximum convenience.

Our unique transport design incorporates ONKYO's exclusive Poly-Sorb, a rubber-like compound that
improves isolation by absorbing extraneous vibraticns, eliminating skipping and mistracking.

The Integra DX-320 Compact Disc player fulfills the promise-of digital audio, Artistry In Souna
with sound quality that's as close to the original as a1ything you've ever heard. ’ - ¥ V
Audition the DX-320 at your authorized ONKYO dzaler today. » 5 J_ ¢ b 4 ‘

200 Williams Drive, Ramsey, NJ. 07445




EDWARD TATNALL CANBY

AM AMPLIFICATIONS

f course AM radio is not limited
0to a top of—to use old radio

terminology—5,000 cycles!
Our infelicitous usage of the English
language for technical matters is still
something else. Whoever invented that
inaccurate term "limited"'?

Unlike a vyardstick or its modern
equivalent, the meter stick, a “limit” in
broadcasting is a technical term that is
far from simple. Our units of measure-
ment are always being refined to ever
more incredible accuracies (did you
notice that our figure for the speed of
sound in air has been revised again?),
but a limit, and notably in broadcast-
ing, is emphatically not a unit of mea-
surement. We do not chop off our sig-
nals the way a butcher whacks through
a hunk of beef. Most audio-signal qual-
ifications are, shall | say, negotiable.
They operate much as does the all-too-
human flesh when a buxom lady gets
herself into a not-so-buxom evening
gown. You give a little push here and
something pops out there. This is not
to say that limits are unprecise! Even-
tually either the gown splits or the flesh
abrades. Similarly, the broadcast sig-
nal can go just so far, in various alter-
native ways, before it simply goes too
far. | hope that | hear at least a hun-

dred radio and TV engineers solemnly
intoning “amen.”

True, we don't seem to have any
limits anymore, FM or AM or what have
you. The expectation, even so, is that
not too many evening gowns will split
so it shows. If that happens, the gov-
ernment will be back to help with a
refitting.

These somewhat fulsome remarks
(one of my favorite words, fulsome—it
is so very positively negative) are oc-
casioned by a mini-storm of corre-
spondence concerning John K. Mitch-
ell's letter to this mag printed in my
department in the July 1986 issue. Yes,
Mr. Mitchell made a linguistic boo-boo,
no two ways about it. No, AM broad-
cast, again, is not "limited” to 5 kHz.
But an awful lot of people think so and
have been thinking so for more than a
half-century, which means there is
sense to the thought, if not accuracy.

I haven't communicated with Mr.
Mitchell and would not, in any case,
have "edited” and corrected what was,
I must remind you, a letter, not a com-
missioned column. The importance
and interest of his letter had to do with
his personal experience, notably in
early Bell Labs hi-fi demos and in the
equalization of telephone lines back in

the '30s for improved frequency re-
sponse and noise characteristics—in-
cluding the frantic attempts to meet
Major Armstrong's requirements for
FM. You will note that Mr. Mitchell was
a telephone man, not a broadcaster.
Presumably he remained so, even
though he is broad-minded enough to
read our honored publication.

| can't help thinking of what is popu-
larly called a Freudian slip, though that
term has a sexy context when rightly
used. Mr. Mitchell unintentionally re-
versed the two halves of AM, broad-
casting and reception. Just like mil-
lions of us. Such slips, you see, reveal
more than they say in literal terms. And
more truthfully. Freudian slips can be
embarrassing! They're not merely re-
vealing, but more true than accurate, if
you see what | mean.

I do like the engineering mind be-
cause it is so unlike my own. | have
letters on AM broadcasting from a
number of chief engineers in AM sta-
tions now actively on the AM air. Admi-
rable precision! | am given the exact
and precise FCC rules, chapter and
verse, specifically Part 73.44, section
(a), (1), that govern, or did govern, AM
emanation in the U.S. My inclination,
needless to say, is not to guote them.
(Indeed, | will not! If you are a good
engineer, you can find them for your-
self, especially if you work in an AM
station.) Break them at your own risk; it
is now a matter of cooperation among
competitors, which is to say, the rules
are more important than ever.

But the AM engineers are unani-
mous, and rightly, | am sure, in ascrib-
ing the base problem with AM fidelity
to poor receiving sets, over these
many years. | might suggest privately
that some of the broadcast negotiables
over the half-century—those involving
amplitude modulation—have been
stretched to the splitting point by quite
a few broadcasters. But that tends to
be changing as plain old hi-fi—clean,
noise-free, wide-range—becomes not
only more and more appreciated by
the large public, but more and more
available in every medium we know.

In a word, before we go onward, AM
is now cleaning up its act. This, of
course, in spite of the enormous dead
weight of pop music and its freight of
semi-deliberate distortion and “limits,”

both in the recording/broadcasting
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Most of our audio-signal
qualifications, such as
limiting, are negotiable.
We don’t chop off signals
the way a butcher whacks
through a hunk of beef.

and in the reception. | do think that AM
is on the move and perhaps would be
even without the challenge of AM ste-
reo, which must compete directly with
all the highly perfected forms of stereo
we now can provide.

There is a ring of truth to these engi-
neering claims that the fault in AM
quality has always been in the receiv-
ers we have had. Without a doubt, the
“limits” do allow a very creditable AM
broadcast signal to go forth—if we will
put aside the unfortunate matter of in-
terference, which was one major rea-
son, almost the basic reason, for FM in
the first place. Interference arising
from nature as well as from the
jammed-up, overcrowded AM band
we've inherited. Interference from a
million thunderstorms and almost as
many man-made noise sources. Inter-
ference from unwanted stations the
world over. Increase the selectivity and
you cut down the bandwidth—a trade-
off that was unavoidable until the ge-
nius of FM gave us our cake to eat and

to have. AM was a mess even after the
great reforms that launched broad-
casting back in the '20s. We inheri,
rigidly, most of that mess today, and
we can do no more than play around
the edges when it comes to eliminating
the more hideous parts. Unless, of
course, we start all over again. Fat
chance of that. But we can—and do-—
send out a superior AM signal now and
then. The limits remain negotiable.
They always have been.

Yes, | have an AM radio. Tubed,
ancient, table-top. | leave it fixed to a
New York news station 100 miles from
my home. Most days that station is
clear (with background hiss) but some-
times, instead of New York, | get To-
ronto, even louder. Vagaries of na-
ture-—Toronto's news instead of Man-
hattan's. Either way, this old set (with
miniature tubes and a coil antenna
which responds nicely to a finger
touch) is able to reproduce sibilants
quite clearly; it is not limited to 5,000
cycles, or 5 kHz, and its dynamic

1

speaker with the big electromagnet is
surprisingly clean. Yet in the evening,
and in the morning until an hour after
sunup, it is useless, bringing in dozens
of distant stations one on top of the
other. And at the slightest thought of a
thunderhead | am blasted by explo-
sions. Indeed, | use this AM radio as a
convenient lightning indicator when in
doubt about my expensive hi-fi. It is
sensitive up to 50 miles or so and al-
ways warns me loudly of a storm. | then
pull the hi-fi plug in a hurry. Qur rural
power lines are all above ground.
One correspondent mentions an
early Scott AM/FM tuner in which, he
says, the AM component is of unusual-
ly fine quality. This would be H. H.
Scott, Herman Hosmer. The reasoning
behind it was good: It was designed to
receive AM/FM simulcast stereo (left
channel via one transmitter, right chan-
nel via the other) in the years before
the present FM stereo system was
launched, after unconscionable delay
(and compromise). The AM section

THE JENSEN

JENSEN'S ENTIRE LINE OF CLASSIC CAR STEREO SPEAKERS WILL

Model for model, size for size, and dollar
for dollar, we have designed Classic
speakers to deliver more volume,
smoother bass response, and greater
dynamic range than ever before.

PROVE IT TO YOURSELF! Visit your
nearest Jensen® dealer. Set the display

JTX-300 6" x 9" TRIAX™ 3-Way Speakers
Power Handling: 150 Watts Peak, 80 Watts Continuous + Useable
Frequency Response: 40 Hz—25 kiHz » Sensitivity (1 Watt & 1 Meter):
92 dB SPL * impedance: 4 Ohm « Woofer: 6" x 9" Cone Midrange:
2%" Cone « Tweeter: 2" Cone, + Mounting Depth: 4*

amplifier at any level you choose. Cut in
any Jensen Classic speaker, then switch
over to any comparable competitive
speaker. Now switch back and forth to
compare the two. in every model category
the Jensen Classic speaker will stand
out right there on the floor!

JTX-365 6%" TRIAX® 3-Way Speakers
Power Handling: 120 Watts Peak, 60 Watts Continuous * Useable
Frequency Response: 58 Hz—20 kHz « Sensitivity (1. Watt @ 1 Meter):
91 dB SPL - Impedance: 4 Ohm » Woofer: 6%” Cone » Midrange: 2*
Cone * Tweeter: 1%" Cone * Mounting Depth: 1Ne

*Triax and Jensen® are registered trademarks of International Jensen, Inc.

Most car stereo speakers have pole
mounts. Jensen Classic speakers have
the unitized array. This improved method
of mounting the midrange and tweeter
gives the woofer a larger working area,
and better bass response than possible
with other systems. The unitized array

JFX-140 4” Dual Cone Speakers
Power Handling: 60 Watts Peak, 30 Watts Continuous * Useable
Frequency Response: 70 Hz~20 kHz « Sensitivity (1 Watt @ 1 Meter):
88 dB SPL « Impedance: 4 Ohm « Wooter: 4° Cone * Mounting
Depth: 1%"



E. H. Scott built some
fabulous AM receivers
prior to WW II. One model
logged broadcasts from
both New Zealand

and Paris.

was built to come as near as possible
to FM quality so that the two stereo
channels would not be unduly different
in sound. Interesting. This would ac-
count for quite a number of excellent
AM receivers in the '50s and early '60s.
Since then, AM in our fancier home
equipment has been pretty much un-
used, with inevitable deterioration. A
few years ago | found that my old AM
table-top was easily superior in its re-
ception to that of a new, top-line AM/
FM tuner. The development money
and the manufacturing cost in that new
model, and in too many others, went
into the FM segment.

if you have a very old AM/FM tuner
and can fix it up with AM specifically in
mind, you may find you had a bargain
back then, well back into the tube era
You might want to experiment with cur-
rent AM, just to find out what these
modern-day AM broadcasting engi-
neers are actually doing. WDAF in
Kansas City, Mo., for instance, is one
of dozens of AM stations that now feel

strongly about transmitting a quality
AM signal.

Perhaps the most exciting corre-
spondence on this general subject
came from an amiable curmudgeon
who was kind enough to make copies
of a whole series of Scott factory news-
letters dating from as far back as
March 1935. This was the other Scott,
E. H., who built fabulous AM radio re-
ceivers (component and console) in
the prewar years. My friend has a Scott
of this vintage which astounds when
heard today.

Now here was an AM receiver! With
23 tubes (different numbers in later
versions), it was an all-wave model for
reception the world over, as was then
popular in expensive radios—my 1934
Midwest with a mere 16 tubes was a
lesser example of the type. | used to
listen to Hitler “live” on that one. This
new Scott model (he had been in the
business for a good many years) was
announced in March 1935. It was evi-
dently extraordinarily sensitive and

had a continuous selectivity/candwidth
contral from very sharp to broad. There
is a remarkable account of an all-night
CXing session apparently on the
broadcast band which logged clear
signals from Paris to New Zealand.
Wide-open, one Scott mode'’'s overall
response was essentially flat, radio
and audio, to 16 kHz. All this, mind
you, in early 1935

What astonished me most, though,
was the Scott newsletters' liberal use of
the term high fidelity, back in 1935—
and the specs definitely warranted it.
Scott even refers to “other” high-fideli-
ty radios that weren't worthy of the term
but used it anyway. So our history
moves back still further

No FM in the 1935 Scott. Not so
much as a mention, though FM was
already under demo in those years.
Scott probably knew, but he seems to
have been an AM genius who knew
what AM could do, in receiving as well
as broadcast, and was out to prove it.
He did that, for sure. A4

CHALLENGE:

TAKE ON ANY OTHER BRAND IN HEAD TO HEAD COMPETITION!

construction provides up to 48% more
speaker area than some pole mount
speakers fitting in the same installation.
The result is more bass, more overall
performance superiority—more sound
for the dollar. The Jensen Classic car
stereo speakers deliver the power

handling and performance to make them
digitally ready for compact disc players.
Take The Jensen challenge with the
entire Classic line. You will hear the differ-
ence a Jensen speaker makes, loud and
clear, with your own ears. It's no longer a
matter of which brand, but which Jensen.

) JENSEN’

When you want it all

JENSEY

JCX-265 6%" COAX 2-Way Speakers
Power Handling: 90 Watts Peak, 45 Watts Continuous « Useable
Frequency Response: 60 Hz—20 kHz » Sensitivity (1 Watt @ 1 Meter):
90 dB SPL * Impedance: 4 Ohm * Wooter: 6%" Cone » Tweeter: 2"
Cone * Mounting Depth: 1'¥,"

JCX-200 6" x 9" COAX 2-Way Speakers
Power Handling: 150 Watts Peak, 80 Watts Continuous ~Useable
Frequency Response: 40 Hz—22 kHz - Sensitivity (1 Watt @ 1 Meter):
6" x 9" Cone * Tweeter:

JCK-245 4%, COAX 2-Way Convertible Speakers

Power Handling: 70 Watts Peuk. 35 Watts Continuous * Useable
Flus| 65 Hz--20 kHz, Surface

91 dB SPL - Impedance: 4 Chm * Woofer:
242" Cone * Mounting Cepth: 4"
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SPL « Impedance: 4 Ohm » Woofer: 412" Cone - Tweeter: 2° Cone
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BERT WHYTE

BEHIND THE SCENES

2001: A SOUND ODYSSEY

The seven drivers
of the Duntech
Sovereign 2001 are
Ssymmetrically
mounted, top to
bottom, to maintain
the symmetry of its
radiation patterns
at all frequencies.

ers and evaluating them, both per-
sonally and professionally, for more
than 40 years. During that time, | have
heard countless numbers of speakers
of every size and shape, operating on
every design principle devised by the
mind of man. Thus, | am familiar with
the infinite baffle, the closed box, and
ducted, ported, and vented enclo-
sures. | have auditicned a vast array of
back-lcaded horns, corner horns, and
exponential horns. My ears have heard
the blandishments of electrostatic, pla-
nar magnetic, ionic, and plasmatronic
speakers. You name it, I've heard it!
Qver the years, | have encountered
some really weird and bizarre loud-
speaker designs, many of which were
obviously put together by inventors
who blithely tried to circumvent the
laws of physics. My experience, and
just plain common sense, help to put
some of the basic qualities and as-

Ihave been listening to loudspeak-

pects of loudspeakers in their proper
perspective. For example, no matter
how cleverly a small loudspeaker is
designed—even if it employs psycho-
acoustic trickery—you can't get a big
sound out of a small box. In the words
of my dear friend, the late Rudy Bozak
“There is no such thing as a miniature
30-Hz wavelength!” Years of listening
make for a very discriminating ear, as
well as a highly developed degree of
cynicism. Perhaps | should not have
made my reference the live musical
experience. Be that as it may, | have
diligently pursued that ever-elusive
sonic dream—a loudspeaker accurate
enough to present and sustain a true
replication of the concert-hall listening
experience. This will probably remain a
fantasy, but a really close approach ta
the ideal would be rewarding.

For some months, | have been con-
ducting exhaustive listening tests and
making a most comprehensive evalua-

tion of a major new loudspeaker, the
Duntech Sovereign 2001. Duntech In-
ternational is an Australian company
originally founded in the United States:
their products are imported by W & W
Audio (4821 McAlpine Farm Rd., Char-
lotte, N.C. 28226). John Dunlavy, who
heads up Duntech, is a brilliant and
innovative engineer and physicist
whose speaker designs have always
incorporated interesting new technol-
ogy. This Sovereign loudspeaker is un-
questionably his magnum opus, an en-
gineering tour de force which far tran-
scends the boundaries of current loud-
speaker technology.

John Dunlavy has wanted a flagship
speaker for his company ever since |
met him in 1976. Over the years, he
has pursued this goal, and when he
moved his operation to Australia, such
a speaker was still a high-pricrity proj-
ect. A few months ago, | got an excited
call from John, telling me that he had
discovered a new breakthrough in
measurement technique that would en-
able him to develop the advanced
technology that he had always wanted
to incorporate into his “world class”
loudspeaker.

Understandably, this new measure-
ment technique is proprietary, but
Dunlavy has indicated that it involves
the use of Fast Fourier Transform anal-
ysis coupled with the Time Detay
Spectrometry techniques developed
by Audio Senior Editor Richard C.
Heyser. Duntech's measurement tech-
nique provides a means of accurately
characterizing both amplitude and
phase response, along with the level of
diffraction distortion, by examining the
transfer characteristics implied by the
shape of a step-function pulse repro-
duced by the loudspeaker. Dunlavy
emphasizes that almost all of his
speaker measurements are made at a
distance of 32 to 4 meters, a more
realistic listening position than the usu-
al 1-meter measurement distances.
The great advantage of the new tech-
nique is that every parameter of speak-
er performance can be measured over
the entire audio spectrum during the
first few mS of the test. Dunlavy says
that, even though this time period is
very brief, the test is entirely free of any
room reflections or boundary effects
and is, in fact, analogous to an an-
echoic condition.
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It is obvious that this is

a most extraordinary
loudspeaker that probably
deserves recognition as

a landmark design.

The Sovereign is a monolith of im-
posing and heroic proportions: It is 74
inches high, 14 inches wide, and 32
inches deep. The enclosure is fabricat-
ed from a special, high-density, lami-
nated “custom wood” and ultra-high-
density particleboard more than 1%
inches thick. With this massive, anti-

resonant construction, each Sovereign
weighs a rather breathtaking 376
pounds!

Seven high-power drivers are used
for each Sovereign in an unusual con-
figuration. A dome tweeter, 20 mm in
diameter, is mounted so that it is at ear
level of a seated listener. Vertically ar-

For years the Linn Sondek
LP12 has set the standards by which
all other turntables are judged.

Our engineers built the new
Linn Axis with the same precision
as the Sondek . . . but they’ve made
it more affordable.

In fact, for a lower price,
we've given the Axis advanced
features you won't find in any other
turntable at any price!

Exceptional precision is
provided by a pair of low
distortion, class A amplifiers
driving each of the motor phases.

A "smart” controller senses
the motor load and provides
higher voltage during
startup and reduces

OW YOU WON'T
BE DISAPPOINTED
WITH THE
SECOND BEST

the voltage (and noise) once the
platter reaches speed.

Electronic switching turns the
Axis on or off and provides a
smooth transition from 33 to 45
rpm.

An ingenious self-aligning i
suspension system isolates the arm
and platter from the motor, base,
and external disturbances.

Of course, the Linn Sondek
LP12 remains the reference. but we
know you won’t be disappointed
with our second best.

We haven’t cut corners on our
legendary engineering . . .
only on the price.

LINN
PRODUCTS

Linn Hi-k
4 1s distributed by
"Audiophile Systems Ltd

8709 Castle Park Dr
Indianapolis, IN 46256

Aldburn Electromcs
127 Portland Street
Toronto, Ontano
Canada M3R2N4
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rayed above and below the tweeter are
75-mm midrange dome drivers. Above
and below these are 177-mm mid-bass
cone drivers, and 305-mm cone woof-
ers are mounted above and below the
mid-bass units to complete the driver
complement. Duntech claims that this
symmetrical arrangement of drivers
creates point-source radiation at all
frequencies, along with perfectly sym-
metrical radiation patterns. The mid-
bass, midrange, and tweeter drivers
are surrounded by special, highly ab-
sorbent, 1-inch-thick organic felt, a
method of eliminating diffraction for
which Duntech has a U.S. patent. All of
the drivers are path-aligned (time-colli-
mated) to obtain a propagation error of
less than 20 mS at a distance of 4
meters along the geometric axis of the
speaker.

Dunlavy is an acknowledged expert
in the field of wave-guide and antenna
theory, and holds more than 34 patents
on antenna design. He told me that the
Sovereign basically operates as an
acoustical analog of wave-guide and
antenna theory; its mid-bass and woof-
er drivers are mounted in special
sealed enclosures whose design is de-
rived from these electromagnetic theo-
ries. The enclosures use special
damping materials of variable density
to achieve an optimum Q of 0.7, thus
assuring accurate pulse response
down to the lowest frequencies.

The Sovereign's crossover network
is a computer-derived minimum-phase
type of great complexity, configured to
provide the optimum crossover fre-
guencies and proper roll-off slopes
without the necessity of bi- or triampfifi-
cation. Crossover frequencies are 300
Hz, 2 kHz, and 6 kHz. This crossover
uses massive air-core inductors, con-
structed of oxygen-free copper wire of
very large cross-section. Input to the
crossover is through large-diameter,
gold-plated, five-way Tiffany binding
posts. The imposing size of this loud-
speaker is matched by its ability to
handle a full kilowatt of power for 10
mS over the entire audio spectrum!

From the foregoing, it is obvious that
the Sovereign 2001 is a most extraordi-
nary loudspeaker, and probably de-
serves recognition as a landmark de-
sign. There are, of course, many fac-
tors that affect the performance of a
loudspeaker. It alsc must be noted that
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Listening to the Duntechs
for the first time can be a
bit overwhelming, due to
the emotional impact of
their sheer musicality.

some people argue that good objec-
tive measurements are not always
equated with satisfactory subjective
listening experiences. On the other
hand, certain speaker parameters are
generally accepted as indicative of
high quality, and correlate well with
subjective impressions. Dunlavy has
documented his tests with an extraor-
dinary series of oscilloscope photos.
His Sovereign loudspeaker does, in-
deed, reproduce a square wave, one
with a very good shape, with barely 1
dB of overshoot and no ringing on the
top. Furthermore, he shows square
waves of 200-, 400-, and 800-u.S width.
His tone bursts are very symmetrical,
with virtually no ringing at the end of
the burst. His 'scope photos of THD
indicate less than 0.3% for second and
third harmonics, at 90 dB SPL, at all
frequencies from 50 Hz to 10 kHz. THD
at 30 Hz at 90 dB SPL is a quite im-
pressive 1.5%.

While we are talking numbers, I'l list
some other pertinent specifications.
Frequency response, measured on-
axis at 3% meters, is =2 dB from 27
Hz to 20 kHz. Now, this is under the
anechoic conditions of the new Dun-
tech measurement technique. In a typi-
cal listening room, the response is
nearly flat to 20 Hz, and is down only 9
dB at 16 Hz. The Sovereign loudspeak-
er that was sent to me is a production
prototype; between 400 Hz and 7 kHz,
its response was an incredible +0.5
dB! Measured on-axis at 3Y2 meters,
phase response is less than +30° from
50 Hz to 20 kHz. The Sovereign has a
nominal impedance of 4 ohms. The
impedance curve is very flat, varying
from 3 to 4.5 ohms. The Sovereign is a
fairly efficient speaker, rated at 90 dB
SPL for 1 watt at 1 meter

Now that I've covered the anatomy
of the Sovereign and revealed its vital
statistics, it is time for general impres-
sions, assorted ruminations, and, of
course, an assessment of its sonic per-
formance

First off, as I've said, this speaker is
big! However, its bulk is trimmed by its
clean, simple lines, and it is s¢ beauti-
fully finished it is really quite elegant
The pair of Sovereigns | have are ve-
neered with a richly grained, light-
toned American walnut. The grille is a
welded aluminum frame that rigidly
pressure-fits with the enclosure. Ever

aware of diffraction distortion, Duntech
has lined the inner reflecting surfaces
of the frame with acoustic foam. The
frame is covered with a black, acousti-
cally transparent cloth.

In case you've been wondering what
all this massive magnificence and su-
per-sonics costs, the Sovereigns in

standard American walnut or African
rosewood sell for a rather lofty $12,999
per pair. The speakers are also avail-
able in a wide variety of exotic woods,
like Brazilian rosewood and pali-
sander, for $15,000 per pair. The price
incluces direct air shipment to the con-
sumer; a special arrangement with the
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The Sovereign projects a
huge presence, with a
sound stage that extends
laterally beyond the
boundaries of the speakers.

m

air freight company provides for un-
packing the crates, moving these 376-
pound beasts into your listening room,
and even removing the crates!
Needless to say, it is nice to have a
muscular pal around when you start to
position 376-pound speakers. The
Sovereigns should be kept within 16 to

19 inches from the wall behind them:
otherwise, you will attenuate the mag-
nificent bass response. | had the Sov-
ereigns angled so that the axis of the
tweeters crossed in the middle of my
head when | was seated in my listening
position.

The first time you listen to Sovereign

loudspeakers can be a bit overwhelm-
ing because of the emotional impact of
their sheer musicality. This is particu-
larly true when listening to large-scale
symphonic music. In a tumultuous, tri-
ple-fortissimo passage of a Mahier
symphony, the Sovereign projects a
huge presence: The sound stage ex-

Revox has

a 20-second solution to your
tape selection problems.

No matter how good your
cassette deck and your tape,
you cannot achleve peak
performance unless your
deck Is calibrated for the
tape you're using. Solution:
the Revox B215.

The Incomplete Calibration Com-
promise—Most home recordists
realize you should adjust the
bias when changing from one
tape formulation to another. And
most better cassette decks have
facilities for this one adjustment
But. as any recording profes-

sional would tell you, simply
adjusting the bias is-at best-an

performance in magnetic record-

ing, three interdependent parame-

ters must be precisely calibrated
for each tape formulation: bias,
record sensitivity, and equaliza-
tion. In the studio, this is done
by a maintenance engineer who
records a series of test tones,
“tweaks” the adjustment pots,
and checks the results.

The Microchip Engineer—With its
powerful microprocessor and
proprietary software, the B215
performs this calibration auto-
matically in a mere 20 seconds.
You simply press the red “align”
button. The B215 records test
tones (400 Hz, 4 kHz, 17 kHz),
makes required adjustments
through digital attenuator net-
works, and checks again. All

three parameters-bias,
record sensitivity, and equali-
zation-are optimized for peak
performance.

20 Seconds Too Long?-Once the
procedure is complete, calibra-
tion data can be stored in non-
volatile digital memory Up to six
different tape formulations can
be stored for instant

pushbutton recall. L
Level Setting Option
-The B215 also

offers a unique automatic level
setting feature. Simply play a
loud passage of the music to be
recorded while holding down the
“level set” button. The B215 sam-
ples the incoming signal and
sets the record level for the best
overall performance. For unusual
recording situations, manual
level setting is also available

The Best from the Best~The Revox
B215 also provides Dolby B/C™
noise reduction and Dolby HX
Pro™ headroom extension. Put it

STUDER REVOX

all together and you have every-
thing you need for making the
best possible recordings from
today's best tape formulations—

all of them, without compromise

Phitips microchip 15
programmed to test
analyze. and calibrate

Naturally you will find that
cassettes recorded on the B215
will sound best when played
back on the B215 But a better-
sounding cassette will also
enhance your listening pleasure
on just about any reproduction

system. You will likely note a dis-

tinct improvement if you have

a quality automotive system,
and even better portable players
can benefit from the superior
quality of tapes produced by
the Revox B215.

Studer Revox America. Inc.,
1425 Elm Hill Pike. Nashville,
TN 37210/{615) 254-5651
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tends laterally beyond the boundaries
of the speakers, and the depth of the
sonic image makes you sense the size
and acoustic character of the hall. In-
strumental localization is very well de-
fined, with the point-source radiation of
the Sovereigns preserving the proper
vertical and horizontal perspectives of
the orchestra.

I listened to a great variety of music
on the Sovereigns. In addition to the
symphonic music, | played a lot of op-
era and oratorios, chamber music, solo
vocal and instrumental recitals, organ
music, jazz, and big-band music. The
Sovereigns reproduced all of this with
equal facility. Whether it was the deli-
cate strains of a string quartet, the
soaring sweetness of a great sopranc
voice, the floor-shaking thunder of or-
gan pedals, the coruscating high fre-
quencies of a ride cymbal, the brazen
blare of French horns, the sharp explo-
sive transients of tympani, the visceral
impact of a concert bass drum, the
searing trumpet of Wynton Marsalis,
the piano filigrees of Horowitz, or even
the raucous squawk of a fuzz box, the
Sovereigns reproduced them all with
breathtaking verisimilitude. Imagine a
loudspeaker with the transparency and
transient attack of the best membrane-
type speakers, a speaker that can
plumb the most subterranean depths
of low frequencies, a speaker that can
reprcduce the harmonics and over-
tones of high strings with silken sweet-
ness, a speaker that remains utterly
clean, even at 120 dB SPL! These are
among the qualities which character-
ize the Sovereigns.

As you might expect, the Sovereigns
are notable for cleanness and tremen-
dous reserves of dynamic range. No
matter how great the dynamic range of
the music, it was always reproduced
without the slightest sense of strain. On
a London/Argo CD of Mendelssohn or-
gan works (414420-2), there is a thun-
derous, 19-Hz pedal tone that the Sov-
ereign reproduces with awesome pow-
er and authority. Similarly, on a Philips
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par.a.digm (par'adim] noun: serving as an ex-
ample or model of how sormething should be done.

Every once in a great while a product comes
along that offers performance which rises above
the current variety of clever designs and mar-
keting hype. When this occurs the new level of
performance achieved can be readily heard by
both the ardent audiophile and the novice listener.

Paradigm is a breakthrough loudspeaker that

SN - — T m— P

....remarkable!

e ——

provides a level of musical truth that simply must
be heard.

Oh yes, the price for such glorious perfor-
mance? Well . . . that’s even more remarkable.

rFarad g“‘

music. . .

Inthe US.: AudioStream Corporation, Box 1099 Buffalo, NY 14210
In Canada: Paradigm Electronics Inc. 4141 Weston Rd #5, Weston, ON M3L 258
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The Duntechs engender
tremendous confidence;
you know they are capable
of dealing with the most
demanding material.

CD of the Saint-Saéns Third Symphony
(412619-2), the second movement has
a 16-Hz pedal tone, and the Sovereign
literally lets you feel its mighty pulsa-
tions. | played a piano tape Ray Dolby
had sent me, recorded with his new
Spectral Recording System. The SR
system is capable of a dynamic range

of over 100 dB. For the first time ever, |
was able to play some triple-fortissimo
pianc chords at live listening levels
without breakup. This was an amazing
feat for the Sovereign, and the realism
of the piano was staggering.

The smoothness, openness and
transparency of the reproduced

The best of both worlds . . .

The Accuphase DP-80 CD transport combines with the DC-81
digital processor to constitute the first CD player designed
without any compromises in the effort to reproduce music.

manufactured by others, Accuphase has spent several years
developing their own machine, combining the best available
components and technologies from around the world. Weigh-
ing over sixty pounds and utilizing discrete components for
the most precise digital to analog conversion yetachieved, the
DP-80/DC-81 will stand as a musical reference.

Some of the most sophisticated expressions of CD playback
technology have been designed for recording studio or radio
station use. The complex control fagilities required only for
professional audio applications have been omitted in the
DP-80/DC-81 playback system because they would be a bar-
rier between a music lover and his goal of enjoying reproduced
music. Unlike any machine in this price range, the Accuphase
CD player has been designed with the single goal of sonic
excellence.

While other audiophile companies sell modified machines

orecy nc:eiém

Itis no surprise that Accuphase is the company that built this
superb component. As a company that combines the purist
vision of small American and European companies with the
technical facilities for research and development, parts selec-
tion, and quality control of much larger corporations,
Accuphase is uniguely capable of taking the newest technol-
0gy to the very limits of its capabilities.

%cuplwase

Price: $7000

Exclusive U.S. Distributor MADRIGAL, LTD., PO. Box 781, Middletown, CT 06457  1TT TLX 4942158

sound, as well as its warmth and musi-
cality, were what | had anticipated, giv-
en the point-source radiation of the
Sovereigns. String sound was ex-
tremely smooth and natural; the string
quartets sounded as if they were seat-
ed in my listening room. The Sover-
eigns reproduced high strings with
ravishing beauty and compelling natu-
ralism. Equally good was the very ex-
tended, well-defined low-frequency re-
sponse. An example of this could be
heard on the London CD of Mahler's
Third Symphony (414268-2). The
opening fanfare for eight French horns
was magnificently full-bodied and bra-
zen. Shortly thereafter, there were
some very low-frequency bass drum
strokes, played at very low level. On
the Sovereigns these were heard with
much detail, with the skin tone and
timbre perfectly preserved. Another
striking example of the resolution ca-
pabilities of the Sovereigns is with a
CD from Digital Music Products, New
York Cats Direct (CD-453). The second
track has some awesomely high-level,
very low-frequency synthesizer tones
which are reproduced cleanly down to
their lowest fundamentals.

No, phonophiles, | haven't aban-
doned the venerable vinyl disc. Using
the magnificent SME Series V arm on a
VPl HW-19 MKII turntable, plus the
Shure Ultra 500 cartridge, | have been
getting the best record reproduction
I've ever gotten, from some of the top
DMM recordings. The Sovereigns are
certainly compatible with vinyl!

In summation, it must be said that
the Sovereigns are very expensive
loudspeakers, but if you can afford
them, | believe you are incontestably
getting the best. The speaker is merci-
lessly revealing and is not tolerant of
inferior equipment. In the months ['ve
used these speakers, | haven't been
able to fault them in any respect.
Above all, they give you a feeling of
freedom, and they engender tremen-
dous confidence because you know
they are capable of dealing with the
most demanding, highly dynamic pro-
gram material. John Dunlavy claims
that the Sovereigns are the most tech-
nically and musically accurate speak-
ers in the world. After living with these
magnificent speakers, I'd have to say
that their performance makes a very
strong case for his statement. 4

Enter No. 2 on Reader Service Card
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NOW YOU DON'T NEED
A COMPETITION LICENSE
TO RIDE HOME I:Q%I THE WINNER:

Here in the land of the Double
Nickel, “racing heritage”and “winning
performance”are easy to assert. Hard to test.

So we launched our new V-rated RE71
Potenza at the track. We made it available in
1985 to SCCA competition license holders,
hoping they would carry it into the crucible of
competition. We were not disappointed.

Neither were they.

A winner in its first season of showroom
stock: the RE71 showed particular aptitude for
the endurance end of the racing spectrum—
good news for those who like their thrills to last.

And now—just as we announce general
availability of RE71s—someone has put them to
atest. The February '86 Car and Driver reports

on their comparison of ten 50-series

“ radials. And the RE71 gid so well, we recommend

a quick lap of the public library to check out
the results.

None of this is a surprise when you consider
this Potenza's pedigree. The V-rated RE71s
unidirectional tread pattern is daringly similar to
that of our European Formula 3000 racing rain
tire. Its race-bred crown contour and high-grip
compound are designed for crisp handling on
dry surfaces. And its hard-rubber insert near the
rim reduces sidewall flex for cornering dexterity.

See the complete line of Bridgestone Potenza
performance radials at your Bridgestone retziler.
For the one nearest you, call 1-800-453-9000.

*Tires shaved to racing depth. 1986 Bridgestone (U.S.A.), Inc., Torrance, CA

RIDGESTONE

WHERE NEW IDEAS TAKE HOLD.
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Standard to standard,
the best equipped 4x4
import on or off the
road! With on demand
Sourwheel drive, auto-
matic front locking bubs &
an integrated tiwo-speed
transfer case | complete
engine, transfer case &
Juel tank skidd plates /
15-inch all-terrain radials
& wide spoke wheels |
independent front torsion
bar suspenston [ 2.6 liter
engine with electronic
ignition [ 15.9 gallon fuel
tank [ front & rear mud
guards [ front stabilizer
bar [ dual outside mirrors
[ standard five-speed over-
drive transniission or
optional foisr-speed cto-
matic [ power steering

[ power front disc brakes

| front & rear tow hooks |
cargo tie downs [ main-
tenance free battery [ fully
campeted, fuly instri-
mented interior, complete
with inclinometer & digital
quartz clock [ front grab
bar & assist grips [ side
window demisters [ tinted
glass & windows / ergo-
nomically designed reclin-
ing bucket seats with
adjustable beight beadrests
[ optional fold doun rear
bench seat | adjust-

able steering column |
intermittent windshield
wipers | 62.9 cubic feet of
cargo area / sliding rear
quarter windows [ remote
Suel-door & iifigate release
[ avaitable fully inte-
grated air conditioning
system [ optional Off Road
Puckage with balogen
beadlights, headlamp
washers, limited slip
differential & driver’s
suspension seat [ available
Sfourspeaker stereo sound

7
Va¥

Dadge

DIVISION OF CHRYSLER MOTORS

DODGE IMPORT TRUCKS.
WE'RE GCING PLACES.




THE AUDIO INTERVIEW |

Leiber

The First Independent Producers— PART |

ansas City” is a rhythm-and-blues classic. To this day many pr==m

people assume it's a traditional song, presumably passed on | i

among itinerant black singers who emerged from the South to

§ing in the honky-tonks, turpentine camps and shantytowns of

the American Heartland. In fact, it was written by two young
Jewish feffows, lyricist Jerry Leiber and composer Mike Stoller. This pair
had so well absorbed the black culture they loved that they were able not
only to add to it, but to help it merge and meld with white influences to
produce a new sound—rock 'n’ roll. The first record they produced, with
Big Mama Thornton in 1952, was their own ‘‘Hound Dog,” a song whose
path epitomized rock 'n’ roll's genealogy—from black R&B to main-
stream rock popularity, via the “‘cover’ of a white performer, in this case
Elvis Presiey. The duo went on to write many songs directly for Elvis,
including ““Jailhouse Rock”; that’s Mike playing piano in the film’s
famous title-song production number.

After tiring of seeing their songs misinterpreted by other producers,
and after getting burned with their own short-lived record company in the
early '50s, Leiber and Stoller joined Atlantic Records as the industry’s E S
first-ever “‘independent producers.” Indeed, the term was coined for [
them. There they wrote and produced some of the best and funniest rock ]
'n" roll records for The Coasters, and produced some of the most [L%
advanced and beautiful pop records to date for The Drifters. Also during |i%
their Atlantic days, their mentor Lester Sill discovered a teenage wiz-kid
named Phil Spector, and convinced the duo to take him on as their
apprentice.

At United Artists in the early '60s, Stoller and Leiber produced pop
classics such as The Exciters’ “Tell Him” and Jay and The Americans’
“Only in America.” They worked with the best of the Brill Building
songwriters: Doc Pomus and Mort Shuman, Ellie Greenwich and Jeff
Barry, Carole King and Gerry Goffin, Cynthia Weil and Barry Mann. When
they started another record company, Red Bird, in 1964, they had great
success with classic *‘girl groups’ such as The Shangri-Las and The
Dixie Cups. As they tired of this sound they moved on, creating Peggy
Lee’s mid-life crisis epic, “‘Is That All There Is.”

Just middie-aged now, Leiber and Stoller already have more than two
lifetimes of accomplishment behind them. They are now writing for
Broadway. and for what may be their second golden age. But this
begins with two hip kids back at Fairfax High in Los Angeles.—T.F.
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Yasterday and today: Mike Stollzr and
Jerry Leiber as they look today, and as
they were in 1959 while at work in Leiber's
East 79th Street studio.

Photograph: Robert Lewis

Photograph: Courtesy of Leiber & Stoller
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E
With Miss Peggy Le

Let's talk about how you got together.
J.L.: | was writing songs with a drum-
mer, and going to Fairfax High School
inLos Angeles. The drummer lost inter-
est and suggested | call Mike Stoller
whom he had worked with in a pickup
dance band. | called Mike. He said he
was not interested in writing songs. |
said | thought it would be a good idea
if we met anyway.

Mike, you were really into jazz and
modern classical at that time, no?
M.S. I was a very big modern jazz fan,
really. At the time Jerry called me
1950, | was very into Charlie Parker
and Thelonious Monk and Dizzy. And
through modern jazz | got interested in

54

s studios in LOS Angeles;

e C. 1@]577‘5 the A&M Record :

Stravinsky and Barték. When 1 lived in
New York—before | moved to Califor-
nia when | was 16— used to hang out
on 52nd Street.

Didn’t you “take piano lessons with
James P. Johnson?

M.S.: I did when | was 10 or 11, four or
five lessons. That was my earliest love,
boogie-woogie and blues piano. But
the thing that cemented our relation-
ship was when Jerry showed me his
lyrics and | saw that they were blues in
structure. Most of them had a 12-bar
structure—a line, then ditto marks,
then the rhyming line. So it wasn't diffi-
cult for me to relate to it and go back to
my first love, which was Pinetop Smith

eir \ater Writing

and Meade Lux Lewis, and Albert Am-
mons.

Jerry, you were more rhythm-and-
blues oriented?

J.L.: Boogie-woogie, rhythm and
blues. | was working in a record shop
on Fairfax Avenue after school. But ac-
tually I was exposed to boogie-woogie
when | was a little kid in Baltimore. My
mother had a grocery store just on the
border of the black ghetto. She had
many black customers.

It seems like an almost fateful encoun-
ter. You were both heavily into black
culture.

M.S.. We were, but my background
was a bit different. | went to an interra-
cial summer camp, which was very un-
usual in those days. Starting in 1940, |
went there every summer for eight
years. | heard the older black kids
playing the upright piano in the barn. A
couple of them played very good boo-
gie-woogie. | tried to emulate what I'd
heard. '

When you first started, were there
songwriters you tried to emulate, or
whom you admired?

.J.L: | was trying to imitate certain

styles, sounds. that | heard on records.
Some of the writers | was imitating, |
found out later were actually the per-

- formers.

Jerry Wexler said in an’interview that
he supported the separation of black

- and white music into pop and rhythm-

and-blues charts because he felt that
created more opportunity for black art-
ists. How do you feel about that?
M.S.* T never thought about it that way.
I 'always felt that it was sad. in the early
days, especially, that artists like Ray
Charles and Lioyd Price and Big Mama
Thornton weren't exposed to a wider
audience.

J.L: If they had had exposure on the
major stations, then Georgia Gibbs
wouldn't have been able to make all
those covers of all those great records
by Ruth Brown and LaVern Baker.
M.S.: And Pat Boone, who was cover-
ing Fats Domino records and Little
Richard records . . .

JL: . wouldn't have happened. If
Richard was played on all the Top 40
stations, nobody could have sold an-
other record of anything he made.
Could anybody cover Elvis Presley?
M.S.: The point is that today people are
still buying and listening to Little Rich-
ard, Fats Domino and LaVern Baker.
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wasn't sO Spontaneous as the eary “OMpositiong were.

Complex more deliberately Worked oyt

Nobody is buying their songs in a cov-
er version by Pat Boone. Nobody
wants to hear a Georgia Gibbs record
or The Crew Cuts' record [of The
Chords' original "“Sh-Boom™]. What !
imagine Jerry Wexler meant was that
within a smaller and separate pool you
could support more new fish. But |
think the black fish in that smaller pool
were being denied an ocean in which
they could have very well survived.
Let’s talk about how you two worked
together as songwriters.

J.L.: Often, in the early days, I'd stalk
around Mike’s room. There'd be an up-
right piano against one of the walls. I'd
just walk around and smoke and mum-
ble, and he'd jam until | got struck by
some notion. Then I'd start yelling
some kind of line. If Mike dug it, he
would pick it up somewhere. Some-
times Mike would yell out lines too.
M.S.: It was like spontaneous combus-
tion, like Jackson Poliack. You threw a
lot of paint at the canvas. | would just
play riffs and Jerry would shout lines,
almost like automatic writing.

Mike, it's been said you had an almost
encyclopedic grasp of musical styles,
and that you could throw out ideas
from everything you'd digested over
the years.

M.S.: | think that's somebody else's
description.

J.L.: I think it's true, but | don't think he
was conscious of it. We used to use
shorthand after a while, sort of make
signs. I'd say, “More Fats" [Domino],
or “more Richard” [Little Richard], or
“more Amos’ [Milburn], or “more
Charles" [Ray Charles]. These were
signals for different pianistic styles. If |
was talking about Toussaint [Allen
Toussaint], it meant New Orleans.
M.S.: But we're talking about the way
we used to work. Our mode of working
has changed through the years, and
also the type of work that we do has
changed.

J.L.: The songs for the Peggy Lee al-
bum were written in a different way. For
a number of songs, the lyrics came
first, and Mike set them to music.
M.S.: On others | wrote the music first
and then Jerry wrote the words.

J.L: So it wasnt the same kind of
spontaneous combustion that oc-
curred with the early writing. This [la-
ter] stuff was much more complex.
Much more deliberately worked out,
structurally.
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M.S.: The early things were aimost writ-
ten as if they were improvisations.

It sounds like a process of maturation,
eventually reaching a more traditional
method of writing.

M.S.: We've talked about the kind of
music which brought us together, the
thing that really got us going, the pro-
pelling force—different styles of black
music. But at the same time, we were
not unfamiliar with . ..

J.L.. ... many other forms . ..

M.S.: ... George Gershwin's music,
and Rodgers and Hart, and so on.
There's a thing we used to say to each
other; we said that what we wrote were
records and that these records were
like newspapers or magazines in that
they'd last for a month and then they'd
be gone.

J.L.: We didn't think we were writing
songs that would last.

M.S.: All the standards had already
been written, we thought. We were
writing songs that we loved and that
we were compelled to write. But we
didn't think they had any lasting value.
You didn't think you were in the league
of someone like Cole Porter?

J.L.: Absolutely not. We never thought
we were.

M.S.: The type of music that we write
now is different.

J.L.: It requires different kinds of work-
ing habits.

Is it not as much fun now?

J.L.: No, it's not as much fun. And yet,
it is sometimes, finally, more gratifying.
Is it a better product?

J.L.: Different. | hope it's better. We
play what we feel are some of the finest
songs that we have ever written and
some people say, “You know what?
You'll never write a better song than
‘Hound Dog." " The people we admire
most and the people we want to be
most admired by are our fellow song-
writers. | remember Johnny Mercer
coming up to me one day and saying,
“Kid, you finally wrote a good song.” It
was "Is That All There Is" [for Peggy
Lee]. | think that was the greatest com-
pliment I've ever received.

M.S.: That's out of a different tradition
than our earlier work. It no longer holds
my attention to work in the format of the
traditional three- or four-chord blues
that we used to work in. So | choose to
write something other. At that time |
was absolutely happy with the basic
colors in my paint box.

Let’s pick up now with the chronology.
Lester Sill was the guy who . . . .

J L.; Lester was the national sales pro-
motion man for Modern Records. He
introduced us to everybody—the Biha-
ri brothers of Modern Records; the
Mesner brothers, who owned Aladdin,
and Ralph Bass.

M.S.: Lester took us to New York and
introduced us to Ralph, whc was with
King and Federal Records. Ralph then
moved to California and we started to
work with him out there.

How did you meet Lester?

M.S.: Jerry was selling records in Nor-
ty's Record Shop after school . . ..
J.L.: Lester came in one afternoon to
check the sales on certain records. We
got to talking. He asked me what | was
going to do with my life, and | totd him |
was nterested in becoming a song-
writer. | sang him some lyrics. He was
very encouraging.

M.S.: He introduced us to a disc jockey
named Gene Norman. Gene ran a se-
ries of concerts called Just Jazz, like
Norman Granz's Jazz at the Philhar-
monic. But he also had an annual
blues jamboree at the Shrine Auditori-
um. He gave us the names of the art-
ists who were going to appear at his
1950 blues jamboree and he told us
where they were staying. Jerry and |
went down to the Dunbar Hotel to see
artists like Wynonie Harris, Percy May-
field, Helen Humes and so on. We had
one song performed at that concert—
“Real Ugly Woman," and Jimmy With-
erspaon sang it. It was our first public
performance. What a thrill.

When you went around to the record
companies with Lester Sill, would you
play piano and sing to demonstrate the
songs?

J.L.: We would play and sing our
songs to the record company owners,
and if they were accepted wed teach
them to the artists.

Let's talk about "'Kansas City."" Wasn't
it first titled "K.C. Loving"'?

M.S.: It was written for Little Willie Little-
field. We called it “Kansas City" but
Ralph Bass came to us and said, "You
know, '‘K.C.' is the hip thing. so I'm
going to change the title of your song
to 'K.C. Loving.' " We said, "Okay. Just
put it out!"

I¥'s so authentic-sounding, but differ-
ent; it's not just a 12-bar blues.

M.S.: Actually it is a 12-bar blues, but
it's & melodic one, as opposed to a
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traditional blues melody, which is basi-
cally just a series of inflections. | want-
ed to write something that—if it was
played on a trumpet or a trombone—
people could say was a particular
song, instead of saying, "That’s a
blues in E fiat.” | wanted something
you could listen to instrumentally and
say, "l know that song.”

Most people then, and probably to this
day, think the song is a traditional.
How do you feel about that?

M.S.: At first, when that happened, we
felt we had achieved something, that
we had written something good
enough to be thought of as traditional.
J.L.: At the time we were writing it, Mike
and | had a little bit of an argument,
and Mike turned out to be right. | didn't
want it to have a melody. | wanted it to
have a traditional, straight-blues con-
tour, one that any blues singer would
sing in his own style with just the
changes and the words. Mike said, “|
don't want to do that, | want to write a
melody. | want this to have a real iden-
tity.” | said, “The other way it's much
more flexible." He said, "Well, man,
you're writing the words and I'm writing
the music, and I'm going to write the
music the way | hear it." [Laughter.]
At this point, and until the *‘Hound
Dog" session with Big Mama Thornton
in 1952, your records were being pro-
duced by other people?

M.S.: Yeah. In the case of “Kansas
City" we went out to Maxwell Davis'
house. He was an A&R man, producer,
arranger, songwriter, horn player. And
he was the house musical director for
Aladdin Records. He also made rec-
ords for Modern, Specialty, Mercury,
and other labels.

J.L: If he were alive today, he'd be
making a million dollars a second. He
was wonderful. There were four or five
guys around the country at that time
who had his ability.

M.S.: Like Jesse Stone who worked for
Atlantic or Bumps Blackwell who
worked for Specialty. But anyway, up
until that time, after we performed a
song for an artist, we frequently went to
the studio. At first it was like, “You guys
can stay here, but be quiet.” Later we
began to express some ideas to
whomever was running the session.
Sometimes they'd use some of the
ideas. After all, when you're working
with the blues—which is pretty repeti-
tive—you need as many ideas as you
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can get to make it a little different. We
would be invited to the studio after a
while. Ralph would call us to bring
songs to the studio. We would run
them down with artists like Little Esther
or Bobby Nunn or Little Willie Littlefield
with Johnny Otis’ band, and discuss
how they ought to go. They would be
worked out in the session. Sometimes
we'd bring three songs with us and
write a fourth during the session. When
we did “Kansas City,” it was the first
time we had the opportunity to really
spend time before the session laying
out the ideas with an arranger who
actually wrote them down, as opposed
to the way we had worked with Johnny
Otis, where the charts were head ar-
rangements done on the spot.

During the time when your material
was being produced by others, were
you happy with the way it was coming
out?

J.L.: A lot of the stuff was misinterpret-
ed. For instance, they'd have some
kind of swing beat going, instead of a
Texas shuffle. So we started to involve
ourselves more and more in the mak-
ing of arrangements and the running of
sessions until we got to a point where
we could run our own sessions. After a
while they were calling us to produce
records.

M.S.: "Hound Dog" was the first record
we produced, although unofficially.
Johnny Otis had played drums at the
rehearsal. He had the snares turned off
and was playing some old Southern,
Latin-sounding kind of beat. On the
actual recording date, he had his road
drummer playing because Johnny was
supposed to be running the session,
for Don Robey of Peacock Records. It
wasn't happening. So Jerry said,
“Johnny, get on the drums the way you
were.” Johnny said, “Who's gonna run
the session?” and we said, "We will."
Jerry went into the booth and directed
from there. | stayed on the floor and
worked with the musicians. There were
only two takes, and both of them were
good, but the second was better than
the first.

You were known, along with Jerry
Wexler and Ahmet Ertegun at Atlantic,
for doing as many takes as necessary
to get the song right, and for rehears-
ing your artists before entering the stu-
dio with them. That was pretty unusual
in R&B at that time, wasn't it?

M.S.: | think so.

anned their sessions gq they'd know what ¢,

lef to look fOr but the magic that COMes when it's al

J.L.: We took a lot more time than the
Biharis and the Mesners did. They'd do
two, three, four, five takes and good-
bye. We'd lay in there for two hours on
a side if we had to. But we almost
always got four sides in the allotted
three hours—two A sides and two B
sides. In fact, “Searchin’,” which we
did in the last six minutes of a session
as a B side, was the fourth song of the
session and we just had to get it. |
mean, if we had come out of a session
with only three sides, we'd have felt
like failures.

Were you guys just very fast workers?
J.L.: We were very thorough. We would
rehearse for three weeks before a ses-
sion, eight hours a day. Every lick was
planned. The only thing we would
leave to chance on the session was the
feel, and the tempo. Sometimes Mike
would take a note or two out of a bass
pattern because it was too cluttered, or
add a note or two. We knew what kind
of a beat the drummer was going to lay
down because we knew the drummer.
We knew more or less how the piano
player was going to play because Mike
was playing piano. So we knew pretty
much what to expect. The only thing
we were looking for was that magic,
that thing that comes together when
everything is cooking.

M.S.: | used to write out some kind of
road map for all the musicians. When it
came to The Coasters, it took lots of
preparation. Harmony was not their
forte, and | used to rehearse them for
weeks until they could remember who
had which note.

Were the musicians available for this
kind of extended rehearsal?

M.S.: No, no. We never rehearsed the
musicians, only the vocal group. The
musicians came to the studio where
we had these little charts written out for
them so that they wouldn't have to start
learning from scratch what the bass
pattern was, whether we had a four- or
eight-bar intro, or where the break
chords came.

You had been working for a number of
record companies. Then you and Les-
ter decided to start Spark Records.
That was in 19527

M.S.: | think it was 1954. It lasted about
ayear and a half. We didn't know what
to do in terms of promotion. Well, we
knew in a sense. Lester Sill knew that
we couldn't get past the Rockies.

J.L.: We were under-financed. We
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couldn't afford to send Lester on a trip.
We were selling 100,000 singles in Los
Angeles and nothing in the rest of the
country.
And Lester was quite a promotion guy,
quite a character, wasn’t he?
J.L.: Fantastic. He'd do a sand
dance--take some sand out of his
pocket, throw it on the floor and dance
to a record . .
M.S.: .. in the record store, to show
the store owner what a great, dance-
able record it was. Anyway, Atlantic
liked our records very much. They con-
vinced us, which wasn't very hard to
do, that they were better in selling
product—or records, | should say. |
hate that word, “product.” They took
our last release, The Robins' “Smokey
Joe's Cafe,” and put it on one of their
labels, Atco. They sold a quarter of a
million after we'd sold 100,000 in L.A.
What was the deal that Ahmet and
Jerry made you at Atlantic?
J.L.: Two cents a record. And we arm-
wrestled over getting our names on the
records as producers, because at the
time Jerry Wexler said, “What do you
mean? You're getting the money. What
do you need? We don't put our names
on the records " | said, "Yeah, but you
own the label.
M.S.: He said, "Well, you have your
names on as writers, and we tell every-
body that you made the record!”
J.L.: He said, “We told [Waxie] Maxie,
and Henry Stone knows, man. Who
else do you want to know about it?"
[Laughter.]
M.S.: Actually, although we kept this
argument up for a number of years, it
only began to make sense to them
when we started producing songs that
we hadn't written.
J.L: We got good at producing, and
we started doing other people's songs.
We would give assignments to Doc
Pomus and Mort Shuman, Bacharach
and David, Mann and Well, Goffen and
King. Sometimes we wouldn't write for
the sessions; we just wouldn't feel it. if
we were doing a Drifters date, we'd
write a song, but we weren't going to
write four songs. We would try to get
the best song from each team
M.S.: Then we would concentrate on
ideas for orchestral coloration.
J.L.: It varied the work. We didn't feel
like writing all the time. So we'd devote
some weeks to writing, and sometimes
Just devote time to producing, or we'd
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produce in a style other than that in
which we were writing.

Before, records were generally made
by staff producers. So you were really
the first independent producers.

M.S.: Jerry Wexler told me that we
were, so | assume we were

J.L.: There were people doing inde-
pendent record dates with their own
money, like Buck Ram. But we were
the first independent producers ever,
as | understand it, formally contracted
by a label to make records.

M.S. (laughing): We were record-com-
pany owners who were persuaded to
give up their company and become
producers on a royalty basis.
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it was a new job title.

M.S.: And a misnomer which we didn't
fnven: ourselves—"producer.
J.L.=~Jhe title actually should have
been “director.”” The producer has al-
ways been the money-raiser and the
manufacturer

M.S.: Like the producer of a film or a
show We were the supervisors, the
directors.

At Atlantic, how would it be decided
whether you guys or Wexler or Ertegun
would be the producers?

M.S.: In the very beginning we brought
in our own artists.

J.L.: We brought The Coasters in and
produced them. Later they would say,
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The Drifters, & !

"You want to do Ruth Brown this week?
She's coming in and we need some
new ideas.” Or LaVern Baker. Or
“Hey, we need a hit for The Drifters
We've gone cold on The Drifters.
M.S.: In '59, after being a hit group for
years, The Drifters themselves got cold
and finally broke up. Atlantic still
owned the name, and felt it was a hot
name—so the managers hired some
new group to be The Drifters, and Ah-
met and Jerry asked us to take over
the production.

These lush productions you did with
The Drifters were really ground-break-
ing ones.

J.L.: That's one of the reasons we did
them. We wanted to have some fun
with the arrangements. We didn't feel
we could do these arrangements with
The Coasters because, for us, The
Coasters were a vaudeville act.

I want to get back to The Drifters, but
since you've brought them up, let's talk
about The Coasters first. You were 0b-
viously very simpatico with them. Why
did you and The Coasters work togeth-
er so well for so long? They almost
seemed like alter egos.

J.L.: They were an extension of us.
M.S.: They thought our songs were fun-
ny and they were able to perform them
funny.

J.L.: Inretrospegt, | feel that Stoller and
| were essentially comedians and so-
cial satirists' In our writing. It was only
many years later that we wrote some
romantic songs and some love songs,
some complicated songs. We were do-
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ing either some kind of really truckin
blues number that you could dance to,
or the songs were jokes.

You wrote probably the funniest rock
‘n’ roll songs ever written—'‘Charlie
Brown'" and "'Poison lvy."

J.L.: See, what they are are tall tales.
They come out of folk culture, like
“John Henry." They're PaulNBunyan
stories. This is all braggadocio. It al-
ways comes out of cultures . . .

M.S that are suppressed. Out of
those cultures you get heroes who are
strong men, guys who, against all
odds, end up winning—by either out-
punching or out-smarting somebody.
But the hero in our songs didn't always
have to be triumphant. Some of our
heroes” were guys who got knocked
around or framed . . .

J.L.i ... or were like the mark in “Little
Egypt" who gets taken at the strip joint.

They're like three-minute radio plays. |

was very much influenced by listening
to radio shows like The Shadow and
Bulldog Drummond as a kid.

The Coasters were the ideal group for
the funny songs.

J.L.: They were a bunch of comedians.
We put them together for that reason.
We selected those guys. When The
Robins broke up, we took Billy Guy
and Carl Gardner. We saw comic qual-
ities in Carl that Carl didn't see in him-
self and still doesn't. Carl considered
himself a romantic ballad singer, and
he is very well equipped to do that. But
we also heard in his voice a kind of
pompous, authoritarian sound that

roducer
shoufd be “director.’
Stoller were the supervisors, the
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used to knock us out. We used him in
that way, almost as if he was the barker
at a carnival

M.S.: “*Step right up, folks."

J.L.: Billy Guy was always like the fool.
M.S.: Billy was actually discovered la-
ter. Carl and Bobby Nunn came out of
The Robins.

J.L.: The Coasters were a vaudeville
comedy act that gave me the opportu-
nity to employ every gag and routine
I'd ever seen or heard in the movies or
on television, from the Marx Brothers to
Amos 'n” Andy.

Did the humor help get the songs
across to a broader audience?

J.L | think what really got the stuff
across more than anything was the
rhythm section. If it didn't have that
swing, then it didn't mean a thing
[laughter], and then the joke wasn't
funny and the song didn't matter. We
had our characters. Like Ralph Cram-
den, Gleason on The Honeymooners.
The stories changed. One was about
cowboys. | mean, what could be funni-
er than a bunch of black cats doing a
send-up of a bunch of white cowboys?
What could be sillier?

M.S.: | think the most fun we ever had
working with any artist, including Elvis
Presley, was with The Coasters. We'd
be falling on the floor—all of us—and
staggering around the room holding
our bellies because we were laughing
SO hard.

M.S.: Billy Guy wouid say things like,
“Man, w Lust cannot do this song.
They’re going to lynch us in Mississip-
pi, man!" Then someone would say,
“Oh, come on, they're going to dig us.’
Billy'd say, “No, man. they're not going
to think it's funny. They're going to
know we're putting them on!" [Laugh-
ter.] Billy was always worried that they
were going to see through it (laughter].
We had a great time.

So what happened with The Coasters?
M.S:: The world changed . . . .
J.L.: Everybody got serious.

M.S.: Everybody got very serious and

lost their sense of humor. The black
power movement strained a lot of
black/white relationships. It polarized
things. The music changed. The
Coasters seemed to be a relic of a
more innocent time. PA

The concluding part of this interview
will appear in the next issue.
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ne of the more interesting ste-
Oreo add-on devices is the im-

age enhancer. The first of these
devices, such as Bob Carver's Sonic
Holography and Sound Concepts’ Im-
age Restoration System, were eiec-
tronic. Passive devices relying on extra
speakers are also possible, and such
speaker systems have been intro-
duced, most notably by Polk Audio.

It is relatively simple to add passive
image enhancement to your stereo
system; the only additional compo-
nents required are a potentiometer and
an extra pair of speakers. This effect is
well worth experimenting with; at its
best, it can give an uncanny solidity to
reproduced music by moving the ap-
parent sound source out from between
the speakers and into the room.

The premise on which image en-
hancement is based is that because
both speakers are heard by each ear,
degradation of stereo separation and
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Passive Image
Enhancer

- 1 17 A -

In stereo, both ears hear both speakers,

and stereo imaging suffers. Restoring

image scSlidi’ry and moving the image out

into the room just takes an extra pair of

speakers and one potentiometer.

imaging is inevitable. Listen to your
system. Even with your eyes closed, it
is always possible to tell where the
speakers are. Similarly, your system
cannot produce a sound whose appar-
ent source is further left than the left
speaker, nor further right than the right.

The reason for this is illustrated in
Fig. 1A. The signal from the left speak-
er is also heard by the right ear, de-
layed and attenuated by a factor of
alpha due to the longer path length
involved. Electronic image enhancers
create a version of the left-channel sig-
nal, with the same delay and attenua-
tion as that created by the longer path
length, then invert it and mix it into the
right channel. When this signal from
the right speaker reaches the right ear,
it cancels out the undesired signal
from the left speaker. The same pro-
cess is applied to the other channel.
(You may be wondering what happens
to the inverted cancellation signal
when it arrives at the opposite ear.
Since it is doubly attenuated, it is no
longer significant in determining local-
ization.)

Illustrations: Philip Anderson
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The same thing can be done if the
delayed and attenuated signal is re-
produced by a separate speaker, as
shown in Fig. 1B. When this process is
successfully carried out, each ear only
hears the signal from one channel—
much as is the case with headphones,
except that the sound stage doesn't
appear to be inside one’s head. Instru-
ments can seem to come from the far
right or far left, depending on the sig-
nal's political preference, or they may
even be at your elbow. There are some
disadvantages: The ideal listening po-
sition is more circumscribed than nor-
mal, and the effect is not suited to
every recording.

Ideally, you will want four identical
speakers to set up your own image
enhancer, but this is not strictly neces-
sary. Imaging may suffer unless the
speakers are very well matched in
terms of frequency response, but the
general ambience will come across
even if the imaging is less precise. Itis
suggested that you experiment with in-
expensive speakers before duplicating
your main speakers.
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The electrical hookup is shown in
Fig. 2. Some of you may recognize this
as beirg similar to the Dynaco guad
system from the early '70s. Like that
system, we are using only the differ-
ence (L — R) signal. This part of the
signal carries all of the directional infor-
mation, so it is sufficient to use it alone.
There is an added advantage in that
bass is primarily nondirectional and
mono, so it will not be reproduced this
way, relieving your amp of an unneces-
sary load.

The potentiometer should be rated
for at least 2 watts. Any resistance val-
ue between 25 and 100 ohms is okay.
Unfortunately, such pots are not easy
to find these days, and some scroung-
ing may be necessary. ETCO some-
times carries such pots, but they are
not always available. (Alpert-Manseli
Associates, Dept. A, 1650 Broadway,
Suite 608, New York, N.Y. 10019, has
agreed to supply a suitable pot for
$7.50, plus sales tax in New York. Al-
low six to eight weeks for delivery.)

A cautionary note: The extra load
imposed by the additional speakers
may overload some amplifiers. Gener-
ally, there will be no problem if the amp
is rated at 60 watts or more, and many
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Fig. 1—With normal
stereo (A), each ear
picks up a delayed,
attenuated version of
the signal meant for
the other ear. This
degrades separation
and imaging. By
feeding to each ear
signals that cancel -« R &=
the interaural .
crosstalk (B),
imaging and
separation are
restored.

L + (& R~ RY= L B

Fig. 2—Wiring
diagram of a passive
image-recovery
system using two
extra speakers to
produce an inverted,
crossfed difference
signal. Attenuation is

controlled by the
rheostat-wired
potentiometer shown,
and time delay is
controlled by the
position of the
imaging speakers.

E
IMAGING SPEAKER
{L-R)

LEFT MAIN SPEAKER

50 OHMS,

RIGH
IMAGING SPEAKER
(R~-L)

RIGHT MAIN SPEAKER

Fig. 3—For optimum
image recovery, the
listener should be
positioned on the
center line between

the speakers, 1/ times
as far from the
Speakers as they are
from each other.
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amps rated at lower power also deliver
enough current to avoid difficulty. If the
manufacturer does not recommend
driving extra speakers in parallel, you
may have problems. In such a case, if
the image speakers are more efficient
than the main speakers, the proper
setting of the potentiometer will assure
a high enough load not to bother the
amp. In any case, a 2-A speaker fuse
at the amp's output, which is usually
provided by the manufacturer, should
protect the amp. If you have any
doubts whether this circuit is suitable,
write to the amp’s manufacturer.

To position the imaging speakers,
you will want to keep their path length
to the listener about 6 inches longer
than that of the main speakers. Most
bookshelf speakers, with drivers no
larger than 8 inches, can be placed
next to each other to achieve this.
Larger systems will require you to
move the imaging speakers forward
slightly. Also, the ideal listening posi-
tion will be different than for normal
stereo: The effect works best when the
speakers are slightly closer together
than is usually the case. The optimum
distance to the listener should be cho-
sen according to the distance between
speakers, following approximately the
ratio shown in Fig. 3. You will want to
adjust the pot so the signal from the
imaging speakers is 3 to 6 dB down
compared to that from the main speak-
ers, or about half as loud. If you follow
these rough guidelines, only a little ex-
perimentation will be necessary to get
the best results.

This may remind readers of a similar
system | wrote about in the May 1983
Audio. The main technical difference is
the use of L — R and R — L imaging
signals here, while the previous system
used —R and —L. In practical terms,
the system shown here is a bit simpler
to build and much more likely to give
good results without elaborate tweak-
ing and the use of test instruments.
The older system was theoretically ca-
pable of slightly better results, but only
if the speaker impedances were rela-
tively constant and if the capacitor val-
ues were precisely right for the imped-
ance of the particular speakers used.
As capacitors in that size are rarely
precise, and speaker impedances
vary, the older system required a great
deal of tweaking. 4
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KLIPSCHORN
LOUDSPEAKER

Manufacturer's Specifications

System Type: Three-way horn-load-
ed, for corner placement.

Drivers: 15-inch woofer, 2-inch mid-
range, and 1-inch tweeter.

Frequency Range: 35 Hz to 17 kHz,
+5 dB.

Sensitivity: 104 dB SPL at 1 meter |
for 1 watt input.

Crossover Frequencies: 400 Hz
and 6 kHz.

Impedance: 8 ohms nominal, 4
ohms minimum.

Recommended Amplifier Power: | -
20 watts minimum.

Dimensions: 52 in. Hx 31in. Wx 29 |,
in. D (132 cm x 79 cm x 74 cm).

Weight: 165 Ibs. (74.9 kg).

Price: $1,499 each. =

Company Address: Klipsch, P.O. =
Box 688, Hope, Ark. 71801.

For literature, circle No. 90
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A legitimate Golden Oldie, now well into its fourth decade.,
the Klipschorn, along with its designer, Paul Klipsch, are
true legends in the field of high-fidelity sound. Nothing |
could write would do complete justice to its description, so
let me quote the words of a dear friend, long past, Howard
Tremaine, who many years ago described the Klipschorn in
his Audio Cyclopedia (Howard W. Sams & Co., 1959) as
follows: “The enclosure is a low-frequency horn so folded
that it may be placed in a room corner to utilize reflections
from the floor and walls to improve the impedance match at
the mouth of the horn and thus increase the response at low
frequencies.” Continuing Tremaine's description: “One ad-
vantage of using a horn at the low frequencies, compared to
the use of a direct radiator mounted in a flat baffle, is that
the horn efficiency is 10 to 50 times greater; and because of
the acoustic loading, a given acoustic power may be gener-
ated with considerably less excursion of the loudspeaker

diaphragm, thus reducing harmonic and intermodulation
distortion.”

The low-frequency horn is substantially exponential in its
expansion rate and thus would have an acoustic path length
of about 8 feet if unfolded. This horn is intended to cover the
lower four octaves of the audible range, from about 32 Hz to
400 Hz, where the folded horn is crossed over to a mid-
range “squawker” that carries the range up to 6 kHz, where
the response passes to a tweeter. Midrange and tweeter are
also horn loudspeakers, and both are mounted behind a
grille assembly placed on top of the folded bass horn.

The system is heavy. Oh, my, it is heavy. And it is big. But
there is a reason for its size, and the reason is acoustic
efficiency. Ten watts of music into this speaker will part your
hair if you stand too close. One is soon reminded of the old
horsepower adage: There's no substitute for cubic inches.

Because the Klipschorn uses the corner and floor of the

Photograph. Robert Lewis
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room as a part of the bass reproduction process, the speak-
ers must be placed in the corners for best reproduction. If
the listening room does not have available corners or is very
small, then, in my opinion, purchase of a Klipschorn system
should not be contemplated. It simply needs room to sing.

Because of its bulk, the Klipschorn comes in two pieces,
the bass horn and the midrange/tweeter unit. The instruc-
tions are clear, and no difficulty should be experienced in
assembly or hookup. There are no controls or switches, and
electrical connection is made to two well-marked terminals
on the rear of the enclosure.

Because of the extreme efficiency of these speakers, you
will not need a large power amplifier; 100 watts is more than
adequate, and most listening will probably be done at levels
below 5 watts. But the amplifier must be of high quality and
have low noise. If it should have any hiss or hum, you will
hear it with these speakers.

Measurements

The measured magnitude of impedance which the Klip-
schorn presents to an amplifier is shown in Fig. 1. The lowest
value within the audio range is 4.5 ohms and occurs at 55
Hz, while the highest value is almost 10 times that amount,
42 3 ohms, at 2,155 Hz. The peak lies abave the limits of the
plot of Fig. 1, which is scaled to show the details of imped-
ance throughout most of the audio range.

From the standpoint of amplifier drive requirements, a
worst-case frequency appears to be around 5,200 Hz,
where the phase angle lags by 70°, although the magnitude
of impedance is 11 ohms. This can be seen in the complex
impedance plot of Fig. 2. The many pig-tails in this plot are
due to iocal impedance resonances. With the exception of
the major bass resonance at 37 Hz, the majority of pig-tails
are probably caused by acoustic reflections which occur in
the bass, midrange, and tweeter horns. Figure 3 shows the
complex impedance rescaled to show the midrange imped-
ance peak at 2,155 Hz. This peak is not a smooth loop, but
itself has several minor deviations in its peak range.

Fortunately, from the standpoint of amplifier drive require-
ments, none of these deviations can cause any problems
whatsoever, as long as the power amplifier can drive 4
ohms at modest power. Because of this, and the fact that up
to 25 average watts there is absolutely no change of admit-
tance with drive level, | chose to omit the admittance plot for
the Klipschorn. In this case, we do not need it.

Doing a complete set of acoustic performance measure-
ments on the Klipschorn is a tour de force for any reviewer.
This is a corner horn loudspeaker system; hence it requires
a corner. How does one make free-field response measure-
ments when there are corners? Paul Klipsch solved the
problem by building an anechoic chamber with insertable
corners. The Klipschorn is also intended to be listened to at
ranges greater than 3 meters. The substantial size of this
speaker and its geometry require that measurements be
performed at such distance, and | have chosen 3%z meters,
since this is the distance at which | listened to these units.
Even assuming | could lift it, | could not haul the Klipschorn
out of doors for lower frequency measurements since it
needs corners to reproduce low notes. | puzzled over this
problem for quite some time (more time than my incredibly

patient editor shou q ever be forced to wait for a review) and
then decided to resort to computer software and physics.

Figure 4 shows the measured free-field amplitude of
sound pressure as a function of frequency for a constant
drive voltage corresponding to 1 average watt into 4 ohms.
The plot is corrected for an equivalent distance of 1 meter
on axis relative to the front of the enclosure, although the
actual measuring distance is 32 meters.

Figure 5, the free-fiela phase response, is plotted in two
sections. The midrange phase plot is corrected for a time
delay of 11,980 nS, and the tweeter phase plot is corrected
for a time delay of 10,308 uS. The 1.672-mS time difference
is caused by the physical offset between the tweeter and
midrange.

The free-field sound i3 reasonably uniform from a lower
cutoff of around 38 Hz to an upper cutoff of around 18 kHz.
The irregularities both above and below the acoustic cross-
over at 6 kHz are caused by internal acoustic reflections
from the drivers, horns, and grille assembly. The system is
incredibly sensitive, producing well over 98 dB per watt at 1
meter. It is easy to see why the suggested amplifier rating is
only 20 watts per chanrel. This system really will give the
rated 104 dB SPL at a distance of 4 feet into a room. One
watt into a Klipschorn will produce the sound level that 30
watts produces with many smaller loudspeakers. |f one
were to use the full 100 watts of drive for which the Klipsch
is rated, the sounq level would soar to migraine limits.
Dropping a stylus on a record might break a lease, as well
as some crockery.

The low-frequency response has some interesting sur-
prises. A measured low-frequency roll-off below 38 Hz does
not seem impressive; there are many smaller enclosures
which measure as well. But something happens when this
low frequency comes as a large-area wavetront whose
boundaries are the walls of the room, rather than as a
wavefront expanding spherically from a position in front of a
wall. For one thing, the first impression one has is that the
low end is deficient, because the low-frequency rumbling
and grumbling of most systems, which many people asso-
ciate with low-end reproduction, just isn't there. However, as
one begins to really listen to the music and sound, one

F
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Fig. 1—Magnitude of
impedance.
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The Klipschorn is heavy!
And big! But there is a
reason—acoustic efficiency.
Just 10 watts will part
your hair at close range.

“

r : realizes that the deep bass is actually there and that it
sounds natural, not overemphasized. Real low-end ambi-
ence in a room doesn't rumble; it's simply there as a perva-
sive ambience. So with the Klipschorn. To be sure, the homn
unloads very rapidly as one progresses below 35 Hz and
the woofer can be made to rattle with excessive drive at 10
Hz with no great amount of low-frequency musical content in
the room, but above 35 Hz it is darn good.

The free-field frequency response measurement of Figs. 4
and S required some computer processing. Figure 6 is the
20 Hz to 20 kHz energy-time curve (ETC) of the Klipschorn,
200Hz measured in the listening room at a distance of 3" meters.

| The floor, ceiling, walls, and furniture reflections are present
36Hz in this measurement. Figure 7 is a processed ETC in which
everything has been removed except the direct sound from
the Klipschorn. The frequency response measurements of
45 Hz £ 374, Figs. 4 and 5 correspond to the ETC of Fig. 7. The expand-
ed ETC of the free-field response of Fig. 7 is shown as Fig.
8. This departs from our conventional review format, which
puts this expanded ETC at the end of the review.

[tis instructive to compare the ETCs of Figs. 6 and 7 since
they explain some of the audible midrange problems with
this system. Consider Fig. 7. The first response, at 10.3 mS,
is the sound from the tweeter, which is mounted up front on
the grille. The second response, at 12 mS, is the sound from
5 kHz X the midrange horn, whose compression driver lies back
near the rear of the enclosure. Believe it or not, the small
broad peak at 17.7 mS is the sound from the bass driver,
which carries the frequencies below 300 Hz. Now consider
Fig. 6. This is the complete sound, room and all. The
multiple peaks at 12.5 and 13 mS are due to the tweeter

5.5kHz

Fig. 2—Complex sound which reflects off the side walls and the ceiling. At the
impedance; see also listening location, we first hear the tweeter, then the mid-
Fig. 3 for the range from range, then a staccato hit from the tweeter reflecting off the
1 to 5 kHz. floor and ceiling, then a weak tweeter reflection from the

side wall, and then the midrange reflecting off the floor and
ceiling, with the rest of the room furnishings coming in
several milliseconas later. Fortunately, the left and right
channels are symmetric in this sound, since it is caused by
the geometry of walls, ceiling and floor. In my earlier listen-
ing test, | felt that there was a problem with upper-midrange
instrumental clarity, and | believe it is due to this effect. |
infer from these actual room ETCs that the Klipschorn will
sound best in a very large room with a high ceiling and a
heavily carpeted floor.

There is another obvious item related to geometry, but
due this time to the geometry of mounting the tweeter and
midrange horns on the front of the enclosure. The ETC of
Fig. 8 illustrates this situation. In Fig. 8, | have corrected the
time scale to correspond to a microphone position which is
1 meter in front of the grille. The tweeter sound arrives at 3.7
mS but has an internal reverberation whose period is about
167 uS with a decay rate of about 9 dB per period. This
causes the irregularities in free-field sound around 6 kHz,
which is evident in Fig. 4. Since this frequency coincides
with the acoustic crossover range, the reverberation may
possibly be associated with the crossover process. The
midrange sound first appears at 5.38 mS and shows a mild
reverberation characteristic which pulls the energy out for a
half-millisecond or so before it drops. Subsequent enclo-

Fig. 3—Complex
impedance. Note the
rescaling from Fig. 2.
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Measured “free-field” using
computer software, the
K-horn is reasonably
uniform from around 38 Hz
to upper cutoff at 18 kHz.

sure reflections occur after about 6 mS. The first sound from
the woofer is not on this measurement since it arrives about
8.4 mS after the sound from the tweeter.

What does it mean? A loss of clarity for those sounds
which contain significant energy around 6 kHz, such as
higher register female vocals and piano, but clean transient
sound for both mid-register and extreme upper-register
instruments such as some horns and triangle.

The 3-meter room response (which, for this speaker only,
was actually measured at 32 meters) is shown in Fig. 9.1

Ok 201 100k

Fig. 4—Free-field sound
pressure level for a
constant voitage drive
corresponding to

1 average watt into

4 ohms.

Fig. 5—Free-field phase
response at 3> meters.
The midrange response is
corrected for 11,980-u.S
time delay, while the
tweeter response is
corrected for 10,308-u.8
time delay.

measured only the on-axis response, not only since this is
the recommended listening position, but also because a 30°
off-axis response does not make much sense for a corner
horn. This is the frequency spectrum of the first 13 mS of
sound at the listening position and includes all the signals
shown in the ETC of Fig. 6. The effect of early reflections is
clearly evident in the plot of Fig. 9. Of particular interest is
the fall-off of energy below 350 Hz. The reason is simple:
The woofer sound doesn't begin to arrive until more than 8
mS after the sound from the tweeter, and is rejected by the
time gate of the TDS measuring instrument. If | were to tune
to the sound from the woofer, then the midrange and tweet-
er would be substantially reduced. In general, the 3-meter
response is quite similar in character to the free-field re-
sponse (which was taken at precisely the same physical
location). The timbral balance of high, mid, and low portions
of the spectrum is quite good. Only the time of arrival of
those sounds will detract from sonic accuracy.

For reasons that may be obvious, | was not able to make a
far-field turntable measurement of the horizontal and vertical
polar energy response. Even if | had the services of King
Kong to move the speaker, | would still need to rotate the
whole room, walls and all. However, | was able to verify, by
selected close-up microphone measurements, that the hori-
zontal and vertical polar energy response was essentially
smooth within +15° of the normal listening position. This
agreed with my earlier listening impressions; | was able to
walk around the room, over a significant range, without
change in the level or tonal balance of the sound.

Measured harmonic distortion for the frequencies of 41.2
Hz, 110 Hz, and 262 Hz is shown in Fig. 10. These frequen-
cies correspond to the musical tones of E,, A,, and middle
C, respectively. | chose middle C rather than A, (440 Hz)
because the actual acoustic crossover from woofer to mid-
range is slightly above 250 Hz, and | wanted to measure the
distortion for the same driver at all frequencies. Low bass
(E4) harmonic distortion progresses smoothly from a few
tenths of a percent at 100 mW drive upward to near 10% at
60 average watts, with second harmonic slightly above third
harmonic throughout the whole range. Mid-bass harmonic
distortion at 110 Hz does not look at all like the low-bass
distortion. Mid-bass harmonic level stays essentially uniform
and of low level throughout the entire drive range, as the
woofer really likes the acoustic load in this important fre-
quency range and pumps out acoustic power with little
distortion. Up near the crossover at middle C, the harmonic
distortion again rises uniformly with drive level, although its
total level is very low even at a thundering 100+ dB SPL at
normal listening distance. If you like it loud and you like it
clean, this is the speaker.

Intermodulation of middle C by Ey (41.2 Hz), when both
are mixed in equal proportions, is shown in Fig. 11. The
magnitude of IM is impressively low when we look at the
sound pressure levels which are invoived. Music played at a
10-watt average level into the Klipschorn is reproduced at
sound pressure levels which many other fine loudspeaker
systems simply cannot reproduce, yet the IM remains below
4%. The nature of this IM is principally amplitude modulation
of middle C by the lower tone up to about 50 average watts.
At 100 average watts (ear-protection levels), the IM mea-
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Because the listening room
1s part of the low-bass
reproducing system, the
K-horn requires at least
four feet of side walls

in the listening room.

5

Fig. 6—ETC of the
Klipschorn including early
reflections from the room.
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Fig. 8—ETC of Fig. 7 with
an expanded time scale
and corrected for a
1-meter measurement
position.

40 |

Fig. 7—ETC of Fig. 6
minus the room
reflections.

sures 12.88% and has picked up a phase modulation of 6°
peak-to-peak on middie C, in addition to about 8% peak-to-
peak amplitude modulation.

The result of the crescendo test is also impressively
good. In this test, the ratio of sound pressure level to drive
power is measured for selected musical tones. Perfection
occurs when the SPL precisely tracks the drive power. In
the case of the Klipsch, the tone of E; (41.2 Hz) slowly drops
in relative SPL with drive power such that a 63-watt test level
is 0.5 dB below the level which represents perfection, rela-
tive to a starting power level of 100 mW. The tone of A, (110
Hz) drops in a similar manner by 1.2 dB from a starting
reference of 100 mW to a 63-watt maximum test level, while
middle C slowly drops by 0.7 dB over the same range. The
net effect will be an extremely mild softening of instrumental

timbre as the sound pressure rises to high levels. This
measurement also indicates that no discernible lateral shift
of stereo image should occur with changes in drive level.

The same exemplary performance is maintained when a
second musical tone is added to an existing tone. This
means that stereo imaging should remain steady, with no
instrumental wander caused by changes in musical dynam-
ics throughout the useful intensity range of the Klipsch
reproducer. In short, the Klipsch stays together regardless
of what happens in the music.

Use and Listening Tests

A stereo Klipschorn reproducing system requires a room
with two good corners. Period! If your listening room does
not have left-channel and right-channel walls which come
out in an uninterrupted fashion for at least 1% meters from
their respective corners, then forget it.

[ am fortunate in that | have two such corners in my
listening room. The geometry of the room also reasonably
matches Klipsch's recommendations of a ratio of 1.00 to
0.618 for distance between speakers to distance from front
wall to rear wall. The reason for all this fussiness becomes
evident when you begin to listen to the system: The listening
room is part of the low-bass reproducing system.

As mentioned above, the first impression one has is that
the Klipschorn is deficient in low bass. This impression is
visually reinforced by the massive presence of the system
itself: “Anything that big should go right on downstairs in
bass.” But as one setties down for listening, it becomes
apparent that the low end really is there. Not obtrusive, not
rumbly, but there.

Many years ago, when listening to a similar pair of Klip-
schorns, | decided to find out how accurate the low end
was. So | placed two high-quality condenser microphones
outside my house, in a location where | could listen to the
sound they picked up while viewing the same microphone
location through a picture window that stretched between
the two Klipschorns. it was only a matter of walking outside
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Overall, the Klipschorn
demands a great deal of
respect as an accurate
reproducer, surviving
modern recording and
electronic technology well.
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response; see text.
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Fig. 11—IM of middle C
(262 Hz) caused by
mixing with E; (41.2 Hz) at
equal levels.

and listening, then walking inside and listening to compare
the reproduced sound with reality. | could also switch be-
tween the K-horns and a pair of excellent speakers whose
bass could shake the house on pipe organ; they made the
K-horns sound thin by comparison. Then a funny thing
happened. The sound of a slammed car door sounded like
a slammed car door on the K-horns, but sounded like
muffled "whumps" on the “wider range"” system. The same
with helicopter fly-overs {quite frequent where | used to live)
and with the sound of distant traffic. | never forgot that
experiment nor its ear-opening ramifications with regard to
sonic accuracy versus measurement. Quite true, | have
listened to many excellent subwoofers that could shake the
walls at 10 Hz, while the K-horn produced little sound pres-
sure even an octave above that frequency. But in my per-

sonal opinion, accurate percussive bass is a specialty
which a properly set-up corner horn seems to have to itself.

Orchestral balance is also quite accurate; horns and
strings stay put and are accurately placed on the stereo
stage. Brass is briliant and accurate on this system, and
these instruments are so well placed that | felt | could point
directly at each instrument. On the down side, to my ears,
vocals, particularly female ones, seemed strident, and |
could not get an accurate sonic illusion of piano, which
always seemed larger than life, even at lower sound levels.

The usable listening area extends over much of the listen-
ing room, and one can move about freely without losing
stereo balance as long as the speakers are at least 3 meters
from your listening location. It takes a pretty good-sized
room to get a good sound from the Klipsch system; a small
room will probably produce sonic disappointment. This is
not a speaker system you haul to a dormitory.

The Klipsch system has two additional sonic characteris-
tics which warrant discussion. First, it is one of the few
sound-reproducing systems which sound natural when one
walks into an adjacent room. This is an interesting subjec-
tive illusion, one which | cannot explain. However, we have
all had the experience of hearing a live musical instrument
being played in an adjacent room:; it still sounds natural and
we can readily tell that it is not artificially reproduced. The
piano recordings with which | had had trouble while in the
listening room actually sounded "live in the next room” when
| was in a room adjacent to the listening area. While others
may disagree, that is the illusion | experience.

The second characteristic is the maintenance of timbral
balance even when the sound is reproduced at substantially
lower sound levels than would be normal for a given piece of
material. Again, this is my personal opinion, and others may
disagree.

Overall, the Klipschorn is a Golden Oldie that survives
modern recording and electronic technology very well. A bit
jagged in the midrange, it stil demands a great deal of
respect as an accurate reproducer. Richard C. Heyser

72

AUDIO/NOVEMBER 1986



-

1986 R.J. REYNJLDS TOEACCO CO.
SURGEON GENERAL'S WARNING: Smoking

Causes Lung Cancer, Heart Disease, .
Emphysema, And May Complicate Pregnancy.

av. per cicarette by FTC method.

-
‘ : 16 mg. “tar”, 1.Z mg. nicotine
!




FQUIPMENT PROFILE

Manufacturer’s Specifications

Usable Sensitivity: 11.3 dBf.

50-dB Quieting Sensitivity: Mono,
17.2 dBf; stereo, 37.2 dBf.

THD: Mono, 0.1% at 1 kHz; stereo,
0.18% at 1 kHz.

S$/N Ratio: Mono, 72 dB: stereo, 68
dB.

Capture Ratio: 1.5 dB.

Alternate-Channel Selectivity:
60 dB.

Dimensions: 17 in. W X 3in. H x

8% in.D(432cm x 76cm x 216
HAFLER cm).

Weight: 9 Ibs. (4.1 kg).

DH-330 Price: $460; $385 in kit form.

Company Address: 5910 Crescent

FM TUNER Blvd., Pennsauken, N.J. 08109
For literature, circle No. 91

David Hafler, one of the true pioneers in the world of high | trolled, digitally synthesized tuning system, five station pre-
fidelity, continues to provide well-designed audio compo- | sets, and automatic and preset-scan tuning. Hafler has also
nents which offer outstanding value when purchased in | come up with interference-reduction circuitry which he calls
wired form, and which offer substantial additional savings if | an “AutoFilter.” This circuit, automatically activated when
you are willing to put in the time and effort to assemble them | noise or multipath interference is excessive, dynamically
from a kit. The latest FM tuner to come from Hafler's compa- | limits high-frequency separation and response in proportion
ny is the DH-330, an FM-only unit featuring a quartz-con- | to the amount of interference present in the signal. In the
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An LED supplements the
standard frequency
readout, helpful when you
need to off-tune slightly to
avoid interference.

presence of a strong, interference-free signal, however, this
special circuit is completely out of the audio path.

The front end of the DH-330 employs a triple-tuned circuit
between the r.f. stage and the mixer, in addition to a tuned
antenna circuit. The r.f. stage and mixer semiconductors are
dual-gate MOS-FETs, and another dual-gate MOS-FET is
used as a buffer between the mixer and the local oscillator
stage to prevent “pulling” of the oscillator by strong signal
modulation. A delayed AGC circuit allows the tuner to handle
high-level antenna inputs. The i.f. stages employ four ce-
ramic filters and have a flat group-delay characteristic and
good phase linearity.

Control Layout

Like so many other Hafler products over the years, the
DH-330's front panel is clean and uncluttered. The “Power”
switch and a headphone jack are located at the extreme
right, and a master "“Volume” control is to their left. The
volume control affects both phone and rear-panel line out-
put levels, but is intended primarily for use with phones. To
the left of the volume control are four small buttons. One of
these turns interstation muting on and off. A second button,
when pushed, raises muting sensitivity to 31 dBf, so that
when you use the automatic tuning mode the system will not
stop at weaker stations. The “AutoFilter” feature, described
earlier, is turned on and off by the third button, and the
fourth is used to switch to mono reception if a given station's
stereo signal is too weak to yield adequate signal-to-noise
tevels.

Five preset buttons; a preset “Store” button; “Auto,”
“Scan,” and "Manual” (up and down) tuning buttons, and a
“Halt” button (used to stop the scanning when you hear a
station you want to lock in) are found near the center of the
panel. The left end contains a multi-purpose display area
with indicators for signal strength (five LEDs are used for
this purpose), stereo reception, and frequency. A 50-kHz
indicator LED suppliements the frequency readout, indicat-
ing a half-step higher than the numerical reading shown in
megahertz to the nearest tenth. In the U.S., where stations
are spaced at odd tenths of a megahertz, this half-step
indicator would normally not be very useful. However, in the
rare cases where a particular station is hard to tune to
without interference, it is sometimes helpful to tune slightly
off the assigned frequency, and this extra indication helps to
do that properly. In addition, many cable companies that
carry FM transmissions often position them (deliberately or
unknowingly) at frequencies which are a bit off the standard
channel allocation points assigned by the FCC for broad-
cast purposes.

Kit Construction

Even if you've never assembled an electronic kit before,
have no fears about building this tuner. The really difficult
part of the wiring—assembly and soldering of the four major
circuit boards—has already been done by Hafler. Further-
more, the mounted r.f., i.f., and multiplex decoder sections
have been carefully aligned. Your part of the assembly work
consists of 62 easy-to-follow steps having to do primarily
with p.c. board mounting, power-supply wiring, and interwir-
ing of the p.c. boards. Excellent pictorial diagrams are

Following only 62 steps turns this kit into a finished tuner,
thanks to pre-wired, pre-aligned circuit boards.

provided, and if you can resist the temptation to skip certain
instructions which seem overly obvious and follow the steps
exactly as listed, | can practically guarantee that the tuner
will work the first time you turn it on.

Of course, there is always a possibility that you may have
done something wrong while assembling the tuner, or that a
part (other than those mounted in the pretested p.c. boards)
may be bad. For such situations, Hafler maintains a Techni-
cal Services Department that can help you by phone, or you
can send the tuner back to Hafler along with $35. If the fault
is with a part, they will replace it and return your money, less
shipping charges. If the fault is yours, they will try to find it,
send your unit back to you in working order, and keep your
$35 for their trouble. If the problem was minor and took little
time to spot and repair, they may even refund part of your
money. | can’'t imagine a fairer deal than that.

| didn't assemble the tuner that | tested in my lab. That
task was completed—rather neatly, | must say—by Richard
L. Lerner of Phoenix, Arizona.

Measurements

Figure 1 shows the quieting and distortion characteristics
of the finished FM tuner as a function of signal input levels.
Usable sensitivity in mono measured 10.8 dBf, and in stereo
it was 22.0 dBf. For strong (65-dBf or greater) input signals,
the signal-to-noise ratio was a very high 81 dB; in stereo,
best S/N measured 75 dB. Both of these S/N values are
considerably better than claimed in Hafler's published
specifications. When you consider the fact that this tuner
was assembled from a kit, with pre-aligned p.c. boards,
these excellent results are even more remarkable. | was
equally impressed with the low distortion readings obtained.
In mono, mid-frequency THD measured only 0.06%, and
stereo THD measured 0.13%.

Figure 2 shows plots of harmonic distortion versus modu-
lating frequency. At 100 Hz, THD measured 0.19% in mono
and 0.2% in stereo. At 6 kHz, mono THD was 0.22% while
stereo THD was actually a bit lower, only 0.16%.

Figure 3 is my usual spectrum analyzer 'scope photo
showing frequency response and stereo separation. Re-
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He's good.But can heremember
785 of your favorite songs?

This Magnavox compact disc player can. Favorite Track Sclection. With FTS, the
In fact, the top-rated CDB650 is the orly CD merory remains forever, even curing power
you can program to play 785 selections. As outages, even ifit’s unplugged. And it comes
you build your library, just program in your with full-function remote control.
favorite selections from each disc inany With 4 times over-sampling and digital
order you want. The CDB650 will never filtering, all you near is sound the experts
forget them. Because it’s the only CD with rated “‘unequa’led.’ What else would ycu
-y expect from the people who invented
T Sae CD technology?
. The Z“DB650. Unforgettable.

"

Flawless sound. The ultimate memory.

Nobody puts it together like MAGNAVOX.

)1986 N.A P. Consumer Electronics Corp A North Americar. Philips Company
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The audio critics of the world hardly ever
agree on anything. But when it comesto sugerlative
CD players, Ken 2ohlmann, Len Feldman,
Masamitsu Fukuda, Ulrich Smyrek, David Prakel,
Yoshiyuki Ishida, Artur Jung, and Hideo Kaneko
recommend onemodel with amazing consistency:
the Denon DCD-1500.

How did Denon achieve this exa ted status?
Not by offering useless buttons, switches and
fluorescent displays. But by developing bettzr digital
circuitry, building to higher standards, and using
better parts. Our proprietary Super Linear
Converter is the only one that actually correzts D/A
transfer distortion. Each circuit gets its own separate
power supply. And our filters are comouter-
analyzed for linear phase. So you hear sound that
rewards the most critical listening.

s \ In a player as reasonably priced as the

earantie: 12 Monte . DCD-1500, these refinements are enough to make

P iAW B, €ven a hard-boiled critic stand up and cheer. And

| Denon Eltarorics Gt now there’s more cause for celebraticn: three new

| 455 Raingen 1 Denon CD Playe-s. They're built on the same

[ Pround Kontra vrinciples as the DCD-1500, and they™e even more

** meattung offordable.

|, Vembedienang So if you want to hear the best that the

| Preisbezogene ompact Disc format has to offer, get yourselfto a
| Wert unged =y dealer. And don't forget o tell him who sent
e correktur: gutbis you: Ken, Len, Masamitsu, Ulrich...

' - rteil ‘ 1
sahr 9\-"{ By Qs
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Measured S/N values were
considerably better than
specs, and I was equally
impressed by the low
distortion readings.

/ ! ‘ ' | | ! sponse was flat to within 0.5 dB from 30 Hz to 15 kHz.
} | ! Separation at mid-frequencies measured just over 50 dB. At
100 Hz, stereo separation was 47 dB; at 10 kHz, it de-
creased to 37 dB. Figure 4 shows the crosstalk and distor-
tion components that appear at the output of the unmodulat-
ed stereo channel when a 5-kHz audio signal is used to
100% modulate the opposite channel. The tall spike at the
left represents desired output from the left, modulated chan-
! nel and the shorter spike within the taller one represents the
o MONO /- 8198~ ~ . o , 5-kHz crosstalk appearing at the right-channel output. Fur-
o w0 o w0 50 seoes 70 oo ther to the right you can see additional, well-attenuated
SIGNAL INPUT POWER~ dBf (O dBf = | x 107'% WATTS) spikes which represent residual 19-kHz pilot crosstaik, 38-
kHz subcarrier crosstalk, and some very low-level distortion
products. The crosstalk components observed here are, for
the most part, lower than those observed with many more
costly, factory-wired tuners | have tested in recent months.
Capture ratio for the DH-330 measured 1.3 dB and alter-
nate-channel selectivity measured 65 dB. Image rejection
was a high 85 dB, i.f. rejection measured 90 dB, AM sup-
pression was in excess of 55 dB, and spurious response
rejection was better than 90 dB.

| STEREO S/N: 7508

ONO THD = 0.06 % :

STEREO mo=o.|3°7 !
-~ 8 ~—~10.

2
14

RELATIVE AMPLITUDE —dB
b4

HARMONIC DISTORTION — %

Fig. 1i—Mono and stereo
quieting and distortion
characteristics.

o
4B

Use and Listening Tests
At its price, the DH-330 offers everything that | would
expect by way of good FM reception, and more. A simple
wire dipole antenna is included, as is a 300-ohm/75-chm
transformer for those who want to use a coaxial signal input
cable. However, Hafler wisely suggests using an outdoor
antenna to realize this well-designed tuner's full capabilities,
FREQUENCY —Hz and | followed that advice. With a good directional outdoor
Fig. 2—THD vs. antenna | was able to receive some 53 satisfactory signals
modulating frequency. at my location, with all but three of them quiet enough to be

[¢X}

DISTORTION
RELATIVE LEVEL

o0t
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At its price, the DH-330
offers all I'd expect by way
of good FM reception, and
more. I picked up 53
satisfactory signals using
an outdoor antenna.

e S S O 5561 -5 N5 TRPC 1 L TR A S R

enjoyed in stereo. When | allowed the “AutoFilter” circuit to |Fig. 3—Frequency
do its thing, two of those three became listenable as well, |response (upper ,
and the loss of separation was hardly noticeable. trace) and separa- | i

| like the way Hafler has arranged the automatic-tuning |tion vs. frequency. T - 4
feature of the DH-330. The scanning speed is just right, and ) 3
the 4- to 5-S pause at each station is just long enough to let =1
you decide if that's the station you want to listen to. | have a . 4
similar feature in my car-stereo system, but | am always . 1
somewhat bothered by the fact that automatic tuning can = i B §
only be done in one direction—up the dial. If you missed _ — *=
locking in a station at 106.5, for example, you have to wait '
until the tuner gets up to 107.9 and then begins again from
88.1, or else go back to manual tuning. Hafler has solved
that minor irritation by letting you auto-tune in both direc-
tions. To scan down the dial, you press the “down’ manuai-
tuning button and then “Auto™; pressing the “Auto” button
alone will result in a scan up the dial.

Another nice feature | discovered while using the tuner |Fig, 4—Crosstalk
was its ability to recall a previously listened-to stafion when |and distortion
power is turned off and then on again, providing you push |components for
the “Halt" button before turning off the set. In addition to |a 5.-kHz modulat-
searching for stations with the "Auto” button, you can scan |ijng signal.
through your five memorized preset stations as well, using
the “Scan" button. The memory used for retaining the five
desired station frequencies is nonvolatile. This means that
even if the a.c. power plug is pulled or there is a power
failure or interruption, the DH-330 retains its memory. Hafler
states that it will retain its memory “for years.” | couldn't
verify that claim, but I'm willing to bet that you will enjoy
outstanding FM sound quality and performance “for years”
if you choose to build, or buy already wired, a DH-330.

Leonard Feldman

.ﬂ
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FQUIPMENT PROFILE &

processing.

X 29.1 cm).

DBX DX3
COMPACT

Price: $599.

Manufacturer’s Specifications

Frequency Response: 10 Hz to 20
kHz, +0.5, —1.0 dB.

THD: Less than 0.002% at 1 kHz with
signal processors switched out
0.07% with processors switched in.

Dynamic Range: 96 dB without sig-
nal processing, 60 to 106 dB with

Channel Separation: 90 dB.

Output Level: 2.0 V rms.

Dimensions: 17% in. W x 315 in.
H X 117/t6in. D (43.5¢cm x 9.37 cm

Weight: 10 Ibs. (4.55 kg).

Company Address: 71 Chapel St.
Newton, Mass. 02195.

DISC PLAYER

For literature, circle No. 92

i

It you're beginning to think that all CD players are pretty
much alike, consider the DX3 from dbx, the company that
developed linear companding, professional compressors
and expanders, and a variety of other consumer and profes-
sional audio equipment. When dbx decided to enter the CD-
player sweepstakes, it was only natural that they should add
a little of their own brand of signal-processing magic to their
first CD unit, and so they did. The designers decided that
they should let the user “correct” some of the flaws they

found in some CD software. Similar thinking is shown by
Bob Carver, whose CD player offers a couple of nonadjust-
able “fixes" which must be used together or not at all.
However, dbx offers four sonic embellishments, each of
which can be varied in degree or intensity.

One of these embellishments, Digital Audio Impact Re-
covery (“"DAIR"), is a form of fast-acting upward expansion
which adds impact to musical transients. Why would anyone
want even more dynamic range than is already available in
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The DX3 can be made to
compress signals, add
dynamic impact, and widen
or tighten the image. When
not desired, those circuits
can be switched out.

“

- » CDs? Well, dbx maintains that some CDs, such as those
FR L @ QdB R @ gdB 18 SkHZ made from old analog masters, do not in fact offer as much

+2 dynamic range as they should, and DAIR is supposed to
@ i correct for those particular CDs' failings. The “Dynamics”
",’ B [ - knob which controls DAIR also controls a second embellish-
o oop b b ment, a variable amount of compression, when turned in the
Y 1 opposite direction. The purpose, here, is to reduce the
- ! dynamic range of CDs when listening to them as back-
W k ground music or when recording them onto cassettes to be
= *2 i used in your car. Anyone who has tried to play a digitally
5 - mastered, wide dynamic range CD in a car player will
g © ! R appreciate the abiiity to apply a bit of compression to such
- ] recordings, albeit via a cassette copy of the original CD.
20 50 100 200 500 lk 2k Sk 10k 20k A second control on the front panel of the DX3, labelled

FREQUENCY — Hy “Ambience," can te rotated clockwise to increase apparent
separation or stereo spread. Turned in the opposite direc-
tion, the control has the reverse effect, decreasing separa-
tion until reproduced program material sounds almost
monophonic. These two sonic tricks are nothing new. The
apparent increase in separation is accomplished by adding
a bit of out-of-phase left-channel signal to the right-channel
output and a bit of out-of-phase right-channel signal to the
left-channel output. (In the case of the DX3, the cross-
blending of out-of-phase signals is done for middle and high
frequencies only.] Conversely, simple in-phase cross-
N§ FT L-B9. 7dB blending of middle and high frequencies reduces separa-
tion. As is true of the Carver CD player, the dbx DX3 has a

Fig. 1—Frequency
response, left (top) and
right channels.

i
&
[
o

“? switch which removes all of this special circuitry from the

o ~7C -20 | signal path. After all, there are some CDs that require

£7 — > | neither compression, nor expansion, nor stereo enhance-
ga 7% -a0 =] ment, nor image “tightening.”

& -9 ©| As for the more usual CD-player features, the DX3 can be

o : -60 2| programmed to play up to nine selected tracks in any order.

Fo -I00 + | —— 1| You can repeat ar entire disc or the programmed tracks

i &) - f - AW | _g0 Z| over and over again. Pairs of “Skip™ and "Scan’ buttons let

-lo SR B - | you move quickly from track to track: if the latter are used

~1p0 Lo k :Il—_:. -100 | while in play mode, you can audibly scan the program at an

20 50100200 5001tk 2k 5k 10k 20k attenuated level to reach any desired point within a track

FREQUENCY — Hz quickly. Although indexed points within a track cannot be

A programmed or dialed in directly, any such points encoded

on a CD can be displayed numerically during scanning, so

B you can stop the player when you reach the desired index
- point.

_e0 15 o ANB L-108 dB o o The display area shows either track number, elapsed
D = | time, or (in the stopped mode) total disc time, depending
o ~70 B 20 _’, upon the setting of a pushbutton. Three rows of LEDs let you
w o o 21 know how much and what type of signal processing is going

! -eo - _ap ] on when either DAIR or compression is in use.
e . B o w Aside from the cantrols already described, the DX3's front
o 60 2 panel has the usual operating pushbuttons, such as “Open/
Ew o0 A . - -, | Close” for the front-loading disc drawer, “Pause/Stop,”
i g . _so 2| Play,” "Repeat," "Program,” “Display Mode" (for changing
-0 T ) = s & | the display), and, at the extreme left of the panel, “Power.”
e + = 0 I 100 &| No remote control is provided. The usual output jacks are
20 501002005001k 2k 5k 10k 20k found at the rear of the player; there is no provision for

FREQUENCY — Hz || controlling output level.
Flg. z—j'signa"t.O'noise Measurements

analysis, unweighted (A) Frequency response of the DX3, shown in Fig. 1, was
and A-weighted (B). essentially flat from 20 Hz to 20 kHz, with a slight rise at
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TO FIND OUT WHAT NORMAL HANDLING
COULD DO TO YOUR CDs,

SCRATCH HERE:

You may not see anything wrong, but
you’ll quickly hear it. Even ordinary
handling can result in scratches on
the “print” surface of your compact
discs, producing dropauts which
cause skipping—rendering them
unplayable. But there's a way out of
this scrape.

No other cleaner in the world beats
Recoton’s CD-11 Compact Disc Radial
Cleaner—winner of the 1985 Audio/
Video International Grand Prix
Award for Design and Engineering.

It cleans your compact discs the way
manufacturers recommend: in a
straight line—across the radius—
from the center of the disc to the
outer edge.

By removing dirt, dust and film
across the surface with an ultrasoft
chamois pad, Recoton'’s true radial
cleaning action significantly reduces
the causes of distortion and drop-
outs. The results are pure sound
and error-free reading of digitally
encoded music information.

And to ensure longer lasting
pleasure from your compact discs,
ask your dealer about the complete
line of Recoton accessories. Like our
superb non-corrosive cleaning solu-
tion and unique surface restoring
scratch filler solution. Plus protective
shields for permanent safeguard-

ing of your compact discs.
Before you get into a real
scrape with ordinary com-
pact disc cleaners, get the
award winning perfor-
.~ mance of Recoton.

RECOTON®

46-23 CRANE STREET, LONG ISLAND CITY, NY 11101.
Enter No. 38 on Reader Service Card



Used with moderation,

the compressor delivered a
reasonable dynamic range,
not too wide for recording
nor so narrow as to destroy
musical integrity.

“
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Fig. 3—THD vs. frequency
at three signal levels.

Fig. 4—Spectrum analysis
of reproduced 20-kHz test
signal, from 0 Hz to

50 kHz, showing out-of-
band and in-band beats
(see text).

about 15 kHz. At 20 kHz, response was down about 1.0 dB
in each channel. Unweighted signal-to-noise ratio measured
89.7 dB, and the A-weighted measurement was a high
100.0 dB exactly. (See Figs. 2A and 2B.) The three curves of
Fig. 3 depict harmonic distortion at maximum (0-dB) record-
ed level and at —24 and — 30 dB levels. As is true of many
CD players, harmonic distortion readings above 10 kHz are
deceptive (and in fact rather meaningless), since many CD
units tend to create “beats” between test discs’ desired
high-frequency signals and the sampling frequency (in this
case 44.1 kHz). In Fig. 3 the sum of actual THD plus the
spurious, out-of-band beats is depicted by the dotted-line

plots at high frequencies. The effect of such beats is clearly
illustrated in the spectrum analysis 'scope photo of Fig. 4.
The analyzer was linearly swept from 0 Hz to 50 kHz. The
tallest spike is the desired 20-kHz signal; the shorter one
just to its right is an unwanted beat that is outside the audio
frequency range. What surprised me about this test was the
appearance of a much shorter spike or spurious component
at around 16 kHz, well within the audible spectrum. This
component may well have been a form of IM distortion
caused by nonlinearities in the player's post-D/A analog
output stages. When | reduced the output level by only 10
dB, it disappeared entirely, although the out-of-band beat
remained at the same relative amplitude compared with the
desired 20-kHz output. By introducing a band-pass filter
(with a cutoff of 20 kHz), as suggested by the new EIAJ
measurement standards, | was able to isolate the “real”
harmonic distortion from these nonharmonically related
components. Under those conditions, THD at 10 kHz mea-
sured only 0.005%, and at 1 kHz (even without the EIAJ
filter) it measured an acceptably low 0.01% for 0-dB record-
ed outputs.

Amplitude linearity was not nearly as good as that which |
have measured for most other CD players. While deviation
from perfect linearity was only 1.1 dB at —60 dB levels,
signals that should have theoretically been reproduced at
—80 dB from my test disc were reproduced at a level of
—68.4 dB. Of course, with the compression circuits active |
would have expected this, but these results were obtained
when the signal-processing circuits were completely by-
passed. When maximum compression was applied, signals
between maximum recorded level and —24 dB recorded
level were squeezed into a dynamic range of no more than
2.5 dB, while signals recorded at —60 dB were raised to
—30 dB at the output of the DX3. Of course, that's the most
extreme case. Using somewhat less compression, the dy-
namic range was festored to a reasonable level—not too
great to record onto cassettes without saturating tapes, but
not so little as to destroy musical integrity.

SMPTE-IM measured 0.005% at maximum recorded level,
increasing to 0.055% at —20 dB recorded level: CCIF-IM
(twin-tone, using 19- and 20-kHz tones at the equivalent of
highest recorded level) measured a low 0.011% at maxi-
mum recorded level and 0.035% at — 10 dB recorded level.

Stereo separation, plotted as a function of frequency in
Fig. 5, ranged from approximately 54 dB at the high-fre-
quency extremes to no more than 65.0 dB at mid- and low
frequencies, nowhere near the 90 dB claimed by dbx. Once
again, these measurements were made with the signal-
processing circuits turned off. | suspect that even with these
circuits disabled, signals must pass through certain ICs
which perhaps have an effect upon stereo separation. But,
as l've often mentioned, | can't fault a CD player that
provides more than 50 dB of separation throughout the
audio band. Whatever the case may be with these ICs,
many current CD players do do better than that, and I'm not
sure why this one didn't. Of course, when the channel-
blending circuit is introduced, separation drops down to
next to nothing, but that's what is supposed to happen—
reduction of the stereo spread. The unusual upper curve in
Fig. 5 shows how mid-band separation is reduced to practi-
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Our speakers
aren’t from parts

unknown.

Cabinet

Infinite baffle system, low diffraction grill, acoustically bev-
eled cabinet edges, dark oak finish. Designed and manufac-
tured at Bozak factory, New Britain, CT.

Crossover

Proprietary CAD techniques pinpoint precise frequency
crossover points, insuring maximum performance. Designed
and manufactured at Bozak factory, New Britain, CT.

Sonic Characteristics

Satisfies all the demands of digital audio sources. Combines
clarity, imaging, definition and impact to create a stunning
stereo sound stage experience.

There are a lot of well known speakers on the market
today. Unfortunately, practically all of them are assembled
with parts sourced from a variety of unknown manufac-
turers. This is because of the raw material, equipment,
labor cost, and extra effort involved in creating a speaker

totally in-house.

But, the only way to make a truly perfect speaker is to
go to this extreme, and that's exactly what we do at Bozak.
Every component part of a Bozak speaker is a Bozak part,
all designed, fabricated and assembled under one roof.
That's why Bozak is the only popularly priced speaker
company that can offer a FULL TEN YEAR WARRANTY on

each of our models.

Remember, you can buy a speaker that has its name
just on the front. Or, you can buy a speaker that has its

name on everything inside as well. Bozak.

®

Tweeter

Patented, soft-demed, fluid damped. Effortless high end
response with erhanced linearity. Designed at Bozak fac-
tory, New Britain, CT.

MidTweeter

Patented, curvilivear aluminum cone. Handles upper mid-
range frequencies. Superbly reproduces strings, providing a
silky, smooth sound, eliminating the harshness common to
other speakers. Designed and manufactured at Bozak factory,
New Britain, CT.

MidRange

Patented, curvilinear aluminum cone. Provides far superior
transient response with far less distortion than conventional
cones. Unbelievaoly stable. Designed and manufactured at
Bozak factery, New Britain, CT.

Woofer

Patented, variable density, lambs-wool compound cone.
Remarkable bass extension and definition, with distinctive
timbres reproduced intact. Designed and manufactured at
Bozak factery, New Britain, CT.

LISTEN TO THE MUSIC.

326 South St., New Britain, CT 06051 (203) 225-0555
For the name of your nearest dealer, call (203) 225-0555. On the west coast, (714} 841-9340

Enter No. 14 on Reader Service Card



The nice thing about this
player is that you can
regulate the amount of
blend or stereo spread
with precision.

“
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Fig. 5—Separation vs.
frequency, without biend
(bottom curves) and with
maximum blend (top curve).

Fig. 6—Square-wave
reproduction, 1 kHz.

cally nil (monophonic) when the “Ambience” control on the
DX3 is turned fully counterclockwise.

Wow and flutter was too low to be measured by my test
instruments. There was no measurable level difference be-
tween left- and right-channel outputs, both of which deliv-
ered exactly 1.9 V rms for maximum recorded level on a CD.
Pitch error amounted to no more than 0.1%. Short access
time (from one playing track to the next, using the track-
advance keys) was no more than 1 S, and long access time
(from an inner track to an outer track, using the program-
ming mode) was close to 5 S.

Reproduction of a 1-kHz square wave is shown in the

'scope photo of Fig. 6. The reproduced wave shape is
typical of that produced by CD players which employ steep
digital filters and two-times oversampling. The unit pulse
shown in Fig. 7 further confirms the use of digital filtering
techniques. The owner's manual supplied with the DX3
advises that a third-order analog filter is used after D/A
conversion to gertly attenuate frequencies above 20 kHz.
Such minimal filtering is enough to get rid of any 88.2-kHz
components and sidebands of that frequency which result
from the recovered program material. That, of course, is one
of the benefits of oversampling: you don’t have to use as
steep a filter as you would if sampling were done at 44.1
kHz. Of interest, too, is the fact that dbx uses a three-spot or
triple-beam laser pickup. It has yet to be definitively proven
whether that arrangement is superior to the one-beam ap-
proach or vice versa.

Figure 8 shows the time difference between reproduced
left- and right-channel 20-kHz signals; the 'scope’s horizon-
tal sweep calibration was set to 10 uS per division. This time
difference amounted to just under 12 uS, indicating that a
single D/A converter is being used in the DX3 rather than
independent D/As for each channel.

The DX3 was able to play through the simulated scratch
on my test disc, the 800-micron diameter simulated dust
particles, and the simulated fingerprint smudge. Its resis-
tance to vibration and shocks applied to its top surface was
excellent as well.

Use and Listening Tests

Naturally, | was particularly interested in checking out the
DX3's special signal-processing circuits. After | had satis-
fied myself that the player sounded good without any of
those extra enhancements, | pushed the button marked
“In,” located near the two rotary controls that determine the
amounts of signal processing. When [ did that, the word “In”
lit up just above the “In” button. | rather think someone
might have come up with less redundant nomenclature, but
no matter.

The “Dynamics” control, which offers either compression
or impact recovery, earns a score of 50% from me. | don't
own a single disc that can benefit from the DAIR half of the
knob's rotation. In fact, if you want to know what “pumping
and breathing” sounds like, turn that knob fully clockwise
and listen to the player fairly gasping for air. On the other
hand, | can see the merits of the compression half of the
control. I've tried to record several of my favorite CDs onto
cassettes; invariably, | end up with either a noisy back-
ground (because | held down record levels so as not to
saturate the tape during peaks) or distorted musical cre-
scendos. | wish dbx would come out with an accessory box
so that those of us who have installed CD players in cars (or
are planning to) could add such a compressor there.

(Editor's Note: | have exactly the reverse opinion of the
DX3's DAIR circuitry and its effectiveness. Yes, | can easily
hear it working, particularly when it's turned up to full effec-
tiveness, but | don't turn it on unless I'm listening to an
analog-based recording, usually of the pop/rock variety. On
Rod Stewart's Atlantic Crossing, for example, the DAIR
adds snap to the drummer's rimshots and punch to his kick
drum. Similarly, there is more edge and penetration to the
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Consider the DX3’s special
circuits as an addition to
the decently executed,
good-sounding CD player
that’s found underneath.

“

Fig. 7— guitar. Rarely do | add it to digitally recorded material, and |
Single-pulse test. | usually don't add very much of it—E.P)

As for the "Ambience” control, | feel much more kindly
disposed towards both of its effects. | have CDs that do
suffer from a lack of stereo spread or depth, and | also have
some that exhibit exaggerated stereo effects. Both of these
problems are the result of improper microphone placement,
mix-down, or final mastering, and being able to selectively
compensate for those instances of poor judgment on the
part of recording engineers or producers is desirable. The
trick of adding out-of-phase information from opposite-
channel signals is an old one (I designed it into one of my
first stereo preamplifiers back in the early 1960s), but it is
Fig. 8— very effective if used in moderation. Cross-blending, too, is
Time difference an old trick for reducing exaggerated stereo spread (and, in
between left- and | FM. for reducing the extra noise generated during weak-
right-channel signal sterec recaption). The nice thing about the DX3 is
20-kHz signals. that you can regulate the amount of blend or stereo spread

with precision, thanks to the continuously variable "Ambi-
ence’” control.

While | spent a good deal of time listening to the DX3's
special circuits, | don't want to overemphasize them to you.
Consider them an addition to the decently executed player
underneath. In this light, the DX3 can be thought of as a
good-sounding, moderately priced member of the third
generation of CD players. Leonard Feldman

Discwasher takes the tackies off your tape path.

Discwasher tape care products  t1ape jamming. And Discwasher®
do away with tacky contaminants D'Mag™ eliminates magnetism
for the purest sound possible. problems that could erase portions
The Discwasher® Perfect Path™  of your tapes.
For home and car. Cassette Head Cleaner removes Discwasher, with a complete
oxides and residues from all tape tape care system, is the technological
heads and the entire tape path. This  keader in keeping your tapes and
unique dry cleaning system is gently equipment in top form. Discwasher,
effective and totally non-abrasive. 4309 Transworld Road, Schiller
Discwasher® C.PR™ cleans Park, I. 60176.
capstans and pinch rollers to prevent

Find out what we can do for your record,
compact disc and video equipment, too!

discwasher®

For good, clean fun.

© 1986 Discwasher
A Division of International Jensen Inc.
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TAPE IT TO THE LIMIT.

-30 -20 -5 -10

I
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+2 +3 +5 +7 +10

The dawn of a new tape decade.
The digital age has pushed recorded
sound to the limit. Now Triad Digital

Transcription Tape takes you there, too.

It’s the first totally new tape for your
deck in a decade.

4,000
TRIAD-EM-X
30004
TOK-SA**
2,000 § — - ~
‘,A’ " MAXELL-XL1-S*
10004
L] I F - —
[Gaus]
o004
MAXELL-XL1-S*
2,000 ) -
TOK-SA**
-3.000.4
TRIAD-EM-X
A.M.‘
BH Curve

4,00'0 -J,&ﬂ -1:“0 -1.'00- H |.;¢ 1,;00 ?.ooﬁ.m
[Gersted)

Comparison of the magnetiz flux of Triad EM-X vs.

two leading tapes under tdentical recording condi-

tions. EM-X records approxiTately twice the signal,

for increased dynamic rang# and lower distortion at

higher signai ievels.

Leading tapes share mited, pre-digital
formulas. They just don’t measure up
to today’s advanced r=cording tech-
niques and audio equipment.

Triad’s exclusive, patented metal tape
formulations deliver maximum per-
formance with a composition of
exceptionally dense, uniform ferrous
hydroxide particles. Their increased
surface area holds more signal with
less distortion than previously possible.

Triad and true performance for
every deck.

Unlike pre-digital tapes designed for
sources with dynamics averaging only
45-50dB, Tnad’s advanced metal
technalogy delivers over 80dB of ex-
citing, true-to-life dynamic range. With
Triad, tape decks can actually perform
beyond the limits of their own
manufacturers’ expectations.

Triad MG-X’s high retentivity and
coercivity are optimum for metal posi-
tion transcription of digital material.
For true metal quality in the high
(CrO2) position, the EM-X's reduced
coercivity and controlled retentivity
deliver more high frequency headroom
and dynamic signal with higher
overload levels than any other Type H
tape. And for the widest dynamic
range with the flattest frequency
response in the normal position, it’s
the cobalt-doped Triad F-X.

The housing that Triad bulit.

A revolutionary tape deserves a revolu-
ticnary tape housing. Triad’s exclusive
built-in Azimuth Alignmert Guide
gLarantees precise tape-to-head contact
fo- minimal tape skewing, extenced

RN o :J-.",F“ Deita Trarsport
F =28\ Solid
Iubricant
Azimuth

Adignment Suide
secures tape

and reel for
smooth, precise
movement >f
tzpe over record
and playback
h2ads.

high frequency response znd spatially
aacurate, three-dimensional sound. The
unique Delta Transport housing also
features a full-length, solid lubricant
slip shield for less friction, reduced
wow-and-flutter and prolonged tape
lifz.

Triad Digital Transcription Fape. Tree
advanced formulations that tape you
to the limit of today’s recording
tezhnology.

ETRIAD

A Harman international Zompany

I N ITAL ! [SAR< R 7 . " :

B %00 | ré’:;::‘szQOJ ER90)
®=|| 85 || &

TRIAD =

**TDK and SA are registered trademarks of TDK Corp.

For more information and your nearest dealer
I cal toll free 1-800-633-2252 Ext 150 or write
2490 Crossways Park West, Wocdbury, NY 11797,

ETRIAD | |

*Maxell and XL1-S are registered trademarks of Maxelt Corp.
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Not Evolutionary,

Pioneers Revolutionary
40" Projection Monitor

You are invited to take an inside look at the most
revolutionary advancement in the history of
color television—the Pioneer SD-P40 Projection
Monitor. Because Pioneer has discovered the secret
to combining the bigness of projection TV and th
brilliance and precision of direct-view monitors.
The SD-P40 uses 7-inch projection CRT's
and 160mm power lenses, Special seal
the largest ever built for
home use. Together they
achieve over 300 foot-
lamberts of brightness—
brightness further
enhanced by a first-of-its-
kind, highly efficient,
direct-coupled liquid lens
and liquid cooling system.

=Y

Meniscus
lens

The “Liquid Lens” Techni

Pressn-e contro valve T0OM light to elim-

has its own Velocity Modulation
Circuit for sharper focus ard less
bloom. One of the SD-P4C’s more
remarkable bene-its is s w-de view-
ing field. Even waen viewed from
oft-center, the prcture is bright
and clear wit1 none of the anroying zolo-
sa:ft so noticeable on other projection
systems. T s “wall-to-wall” ch-omauac
accuracy i rade possible by the
SD-P40% unique double-sided lentic-

ulzer screan. The front lenticular

screen also-disperses ambient

inate glare, and
Laquid 'T‘n-‘ enhance contrast.
ans ook The Pioneer
SD-P40 s fully _

_ equipped withall ’
Conbinerand  t},4 Jatest accommo-
rfator ! = %

Jations for televison
qyue of today and the
Sticone rubker future. The 139-channe‘

Itutlizes alarger radiator ~ Lens bond cable-capable tunar

and a unique pressure Glass oy includes an MTS

control valve to maintain -+ plate S cone-gel decoder for Broadcast

cooler operating temper- Conventional Liquid Cooling Mathod Swereo Television and |

atures and longer life.

Special multi-coated lenses and a carefully-
designed optical path reduce internal reflections
and ghosting. The benefit—contrast so superior it
surpasses that of any other projection system.

The SD-P40is the only set of any kind to
hold focus right to the corners of the screen—
because only Pioneer utilizes a Dynamic Focus
Circuit that adjusts the focal length of the electron
beam as it scans every point on the flat CRT face.
And there’ a new High Voltage Stabilizer Circuit
that all but eliminates “blooming”—that annoying
fuzziness ordinarily seen around white lettering
and objects at high brightness levels.

Each of the SD-P40% three projection tubes

©1986 Pioneer Electronics (USa) Inc., Lenz Beach, CA

Sezond Audio Programs.
Three diract video inputs accom-
madate LaserDisc™ and two VCRs.
Ahigh-powered built-in sterec ampli-
fizr and speaker system deliver impres-
sive sound. A ] of these features are
irmediately accessible via Pioneer’s
54-function handheld system remote
control(SR).

Perhaps we should close by sayirg that
words can never do justice to the SD-240% revolu-
ucnary piczure. And if you rea’ly wart to see the
best and t11e brightest big pictur= ever made, you
have to see vour Pioneer Dealer first. For more
irformation, call 1-800-421-1404.
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EQUIPMENT PROFILE

TECHNICS
SH-8066
EQUALIZER

Sterec Graphic Equalizer SH-B066

Technics

Manufacturer’s Specifications

Equalizer/Analyzer

Frequency Response: 10 Hz to 50
kHz.

THD: 0.003% at 1 V output.

S/N: 107 dBA, re: 1 V.

Input Impedance: 22 kilohms.

Input Sensitivity: 150 mv.

Maximum Input/Output Voltage:
8 V.

Band-Level Control Range: +12
dB, in 2-dB steps.

Center Frequencies: 25, 40, 63,
100, 160, 250 and 500 Hz; 1, 2, 4, 8
and 16 kHz.

Display Range of Spectrum Ana-
lyzer: 30 dB.

Microphone
Type: Back-electret condenser.

Pattern: Nondirectional.

Sensitivity: —72 dBV, re: 1 pbar.

Maximum Input Level: 110 dB
SPL.

Frequency Response: 20 Hz to 20
kHz.

General Specifications

Dimensions: 16'54sin. W X 4'/s1in.
H x 10"4s in. D (430 mm X 119
mm X 272 mm).

Weight: 8.4 Ibs. (3.8 kg).

Price: $525.

Company Address: One Panasonic
Way, Secaucus, N.J. 07094.

For literature, circle No. 93
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The Technics SH-8066 is one of a growing number of
stereo equalizers which include not only a spectral display
but a means for performing room equalization automatically.
There is a built-in pink-noise source, of course, and with the
supplied microphone placed at a preferred listening posi-
tion, a couple of button pushes gets the job done. There are
some constraints, which we'll get to later.

More unusual is the direct-touch method that the SH-8066
uses for making manual EQ selections. The 12 filters are
adjusted not by moving sliders, but by touching the desired
boost or cut setting as presented on the 156-point array.
There are a total of eight EQ-memory positions: Four are
open for user-set curves, one is reserved for the Auto EQ
mode, and three are fixed with preset curves for rock, jazz
and vocal. The overall combination of options sounded
good, but | was a little wary of the preset curves; more on
that later.

Like other recent-vintage equalizers from Technics, this
unit uses constant-Q filters. There are some advantages to
this, but also some precautions (given later in this review).

Supplied with the SH-8066 is a measurement micro-
phone, the RP-3800E. It is an electret type, powered by a
single AA-type battery which is adequate for up to 2,000
hours of operation. With use of the case-mounted on/off
switch, the battery life should be close to the shelf life of the
cell. The cord length of 13.2 feet would be plenty for some
users, but marginal for others—so extend it as needed. Also
included are a handy mike clip and desk stand which
facilitate placing the microphone for tests.

Control Layout

The large, square “Power” button is at the left end of the
front panel; the "'Stand By" label for its off position indicates
that minor power consumption is necessary to maintain the
user equalizations stored in memory. However, a high-quali-
ty capacitor in the memory circuit will retain the stored
information for up to a week if the unit is unplugged.

Below the power switch is the microphone jack, and to the
right is the spectrum analyzer/equalizer level display. The
spectrum analyzer display has an indicated range of 0" to
“30" dB for each of the 12 filter bands and also for the entire
band, which is twice as wide as the others and labelled “Full
Range." Without an incoming signal, the bottom segment of
each of the 13 positions is illuminated by bluish white bars,
each made up of three parallel horizontal lines. Each of the
12 steps to the maximum value is 2.5 dB; this is acceptable
resolution for general music monitoring. There is nc level-set
control for the display, which | would have liked, but the unit
automatically increases the displayed level by 10 dB when
the overall level is below “5" and decreases the display the
same amount when the overall level is greater than “25."
The spectrum levels are displayed in bar-graph form, much
to be preferred, in my view.

When the “EQ Level” is displayed, there is no full-range
level to be shown, and each of the EQ band level settings is
indicated by triple-line bars. The display can show either
left- or right-channel EQ, or both at the same time. Normally,
all of the bars have the same high brightness, but in left/right
mode the EQ indicators for the right channel are just half as
bright as those for the left, so it is immediately apparent

what each of the settings is. The range of EQ level is from
“—12" to “+12," with 2-dB increments.

To the right of the display, and dominating the center of
the front panel, is the “Direct EQ Level Control” with its
matrix of 156 touch points for setting EQ from “—12" to
“+12" for any of the 12 bands. A fairly gentle push with a
finger achieves an Ed change, confirmed by the display to
the left. It is possible to “"draw" a curve by simply running a
finger across the matrix. | wasn't certain of the real value of
this, but it does allow the effect of EQ changes to be
assessed very quickly.

Below the display are large, angled channel-select push-
buttons which control both the action of the matrix switches
and the EQ display; in other words, the channels can be
adjusted together or separately, with simultaneous display
of the EQ choices being made. Above the channel-select
buttons are yellow ndicators that show whether one has
chosen the “L," “R," or “L.LR"” mode.

There are four other large, angled pushbutton switches to
the right of the channel-select buttons: “EQ Rec" (in/out),
“Tape 1/T1 to T2," “Tape 2/T2 to T1,” and “Source.” “EQ
Rec” can be used at any time to insert any selected EQ in
the signal paths to the two recorder outputs; a red LED then
reminds the user that the EQ is becoming part of the
recording. The other three switches constitute the input
selector, and also can control dubbing connections.

Just to the right of the EQ-control matrix are three small
buttons, flush-mounted to help ensure against accidental
turn-on. “Lock” at the top will lock in an EQ adjustment so
that an inadvertent touch on the matrix will not change the
setting. It has a red indicator to show when it is in use, as
does “Auto EQ" just below. For automatic EQ to work, the
microphone must be plugged in and turned on, pink noise
turned on (via the button just below “Auto EQ"), “EQ" turned

Fig. 1—Swept-frequency
responses of each filter
section at maximum
boost and maximum cut,
and of all sections
combined, at maximum
boost, maximum cut,
and zero.
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One can “draw” an EQ
curve simply by running

a finger across the SH-8066’s
matrix. This allows
adjustments to be very
quickly assessed.

+20 ¢

+10

RELATIVE LEVEL — dB
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10 100 1k 0k 20k 100k

FREQUENCY — Hz

Fig. 2—Swept-frequency
responses with 63-Hz,
2-kHz, and 4-kHz filters
set successively for
2-dB steps from —12

to +12 dB.

off, and the amplifier volume set high enough for a spectrum
analyzer display reading of at least “15." The left channel is
corrected first, then the right channel; each band is sam-
pled and corrected a maximum of 16 times, all within 50 S.
To ensure that the system won't accidentaily overdrive
speakers, the Auto EQ function does not adjust the 25-Hz
filters, even though many systems have very little acoustic
output in this region. The user can always adjust this (or any
other) band manually, afterwards. The curve set by the Auto
EQ is always entered automatically into preset memory
number 5, whose button is labelled “Auto/Room Acoustic.”

There are eight memory buttons at the upper right of the
front panel, each with a red indicator. The top row of four
("17 to "4") are used for storing any desired user-set EQ. In
the second row, the button labelled “5” is used with Auto
EQ, as stated above; 6" activates the internally stored EQ
for “Rock"; "7" is for the stored “Jazz" EQ, and "8" is for the
stored “Vocal” EQ. Below the memory presets are two large
buttons for “Memory” and “EQ Plus.” After an EQ has been
set, a push of the "Memory” button starts its indicator
flashing until one of the first four numbered buttons is
pressed to store that curve for recall later.

Pressing "EQ Plus” adds whatever equalization curve is
on the display to as many memorized curves as desired:
you can, for example, add the “Rock’ curve to whatever
curve you have set, manually or automatically, to match your
room and system. Initially, | had misgivings about this ap-
proach of direct addition of levels, but | put off final conclu-
sions until the listening tests.

To the right of "EQ Plus” is the "EQ" on/off button with its
red indicator, and below are the interlocked "Display Mode"
switches: "EQ Level" and “Spectrum Analyzer."

On the back panel are the stereo pairs for line in and line
out and for record/playback for two recorders. There is also
an a.c. convenience outlet to replace whatever one the
SH-8066 uses.

Removal of the top and side cover of the SH-8066 re-
vealed a large, almost chassis-size p.c. board containing

the great majority of the circuitry. There were some discrete
components, but ICs were most evident. Board and parts
quality was satisfactory, but the large board was springy
and the front panel needed the cover for good rigidity.
Soldering was generally excellent, with most inter-board
connections mace with multi-conductor cabling. The plastic
transformer enclosure was just warm to the touch after some
hours of operation. Parts and functions were labelled.

Equalizer Measurements

Frequency response was down only 0.1 dB at 20 Hz and
only 0.04 dB at 20 kHz, both with and without EQ punched
in. At the low end, the —3 dB points were 3.1 Hz both with
and without EQ; at the high-frequency end, those points
were 152 kHz with EQ and 248 kHz without. Swept-frequen-
Cy response plots were made (Fig. 1) for each of the filters
at maximum cut and boost, and for all of the filters, com-
bined, at the maximums. The plots show quite clearly the
closer spacing of the bottom six filters in comparison to the
top six. This is an advantage to the user, in general, for
greater resolution in the bass region can help tame stand-
ing-wave effects.

Most of the filters had center frequencies within 5% of the
specification, which is good, but two were 8% high, which is
just satisfactory. The maximum boosts ranged from +12.0
to +13.6 dB and the maximum cuts ran from —11.8 to
—13.4 dB, which is an acceptable spread at these maxi-
mum points. The boost for a 1-octave bandwidth (Q=1.4)
was +8 dB, lower than most units, and the boost for Q = 1
(1.4 octaves) was only +4 dB, much lower than most units.

The swept-frequency responses of the 63-Hz and 2- and
4-kHz filters (Fig. 2) illustrate the sharpness of the filters
even with relatively little boost or cut. In comparison with
many other equalizers, the constant-Q SH-8066 is more
correct graphically, and there is not much interaction
among its filter responses. However, boosts, in particular,
should be used with caution to minimize the possibility of
ringing. The accuracy of the 2-dB steps was checked at 1
kHz, and most of the steps were very close to 2.0 dB.
However, the first steps in either direction from center zero
were on the high side, measuring +2.46 dB.

With various test frequencies and EQ settings, the maxi-
mum input/output voltages were usually 8.0 to 8.9 V. For
some settings, however, 7.1 V proved to be a more realistic
limit to prevent even a hint of clipping. The input impedance
was 19.4 kilohms and the output impedance was 1.1 kil-
ohms, both very satisfactory. Harmonic distortion was
0.004% or less from 20 Hz to 20 kHz. No slew-rate limiting
was observed with 2 V input at 100 kHz. The A-weighted
noise voltage was below 10 pV, giving a signal-to-noise
ratio of greater than 100 dBA (re: 1 V) through the SH-8066
when no equalization was applied. After trying a number of
different equalization settings, | determined that in normal
use, with EQ, 97 dBA (re: 1 V) would be more typical.

Spectrum Analyzer Measurements

The filters of the real-time spectrum analyzer were well
aligned to those of the equalizer for most bands, but not for
the 100-Hz band, where the RTA's filter was centered on 87
Hz. The analyzer filters were found to have quite peaked
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Overall sound was better
with automatic EQ than
without it—certainly
smoother, in general, but
lacking in detail.

Equalizer SH-8066

frequency (Hz)
2w a4k Bx we full range

Fig. 3—RTA display
showing equalization
settings obtained for left
and right channels after
automatic equalization.

responses with adjacent-filter crossovers from 5 to 10 dB
down. The analyzer's level steps were about the expected
2.5 dB.

The analyzer display’s response was flat, within its limits
of resolution, when fed pink noise from an Ivie |IE-20A. The
response time of the 1-kHz filter was about 250 mS, and it
took about 1.5 S for a 20-dB decay.

The built-in pink-noise source had an output level of 200
mV rms. Measured with an Ivie IE-30A s-octave analyzer,
the frequency content of the pink noise was within =1 dB
or better at most points, but was 1 to 2 dB low. from 25 to 63
Hz and about 1 dB high from 200 to 400 Hz:

It was possible to use the analyzer to display the frequen-
cy content of music fed into the SH-8066 from a music
system. However, measurement of the required input range
showed that 20 mV would be about minimum for a good
display, and 200 mV would be the maximum allowable to
prevent what appeared to be a form of compression above
“25" on the SH-8066's display. | felt frustrated that | couldn’t
just turn a knob to shift the display range.

Using the microphone supplied, the RTA's indicated level
was somewhat erratic when sound levels below about 70 dB
SPL were involved; above 90 dB, the RTA indications
showed some compression. However, the display was reli-
able with sound signals ranging between these two levels.

A comparison was made between the SH-8066 with its
microphone and the Ivie |E-30A, with both subjected to the
same noise field. Over most of the band, the Technics
microphone matched the Ivie's within +2 dB, but it did
show some low-end droop. It was also observed to be
slightly directional, albeit—to its credit—less so than most
microphones supplied with EQ/RTA combinations.

Use and Listening Tests

The owner’'s manual for the SH-8066 is quite well written,
with good figures to emphasize the points being made and
many suggested applications. | don't agree with all the

suggestions, but I'm glad Technics encourages listeners to
use their equalizers again and again, thereby learning more
about music and the listening environment.

All controls and functions were completely reliable
throughout the testing. | really liked the pushbutton switch-
es, which had good tactile and audible snap action. The
status lights were also helpful. | did feel that the indicator
light for the “Lock™ button was on the faint side, though in
low light it was easier to see. Most of the panel labels could
be read in such light, but | did lose track of where | was on
the EQ matrix at times. A look at the display, of course,
pinpointed what | had or had not done. In making some
manual EQ changes, | did feel that | wanted smaller steps.

To test the Auto EQ function, | plugged in the microphone,
turned on the pink noise, and increased the system volume
to get an analyzer display. | put the mike at a good listening
spot and pushed “Auto EQ."” The display gave indications of
the flattening process, but levels in several bands were
erratic. Rechecks showed that 80 dB SPL was about the
minimum sound level for a good analyzer display and
speedy correctian. Figure 3 shows the automatically deter-
mined EQ for both channels on a system without any other
equalization. The overall sound was better with this EQ than
without, certainly smoother in general, but tacking in detail. |
next tried the SH-8066 on a system that was quite smooth
already; some changes were for the better, but the sound
still needed something, and the RTA display showed what it
was. With both sound systems, the SH-8066 had cut re-
sponse in the 2-kHz band, right about where | felt something
was missing. Once | restored response in this band to zero,
the whole sound improved greatly. This serves to reinforce
an important point: Setting equalizers, manually or automati-
cally, according to the dictates of an RTA may vield signifi-
cant aural improvements, but the user must still listen and
make manual adjstments to get the best result.

In making some manual corrections, | definitely felt the
need for steps smaller than 2 dB to satisfy my ears. | tried
the rock, jazz, and vocal fixed-memory EQs, singly and in
combination with the Auto EQ. | always felt | wanted to
change something to satisfy my tastes. | had hoped that
“EQ Plus” would average response curves, instead of sum-
ming them, to get the best overall EQ for a given listening
space. Alas, it does not.

The bar-graph display of the analyzer provided good,
general monitoring of the music spectrum. Its sensitivity was
well matched to most of the signal levels in my system, but
the display became strongly compressed at high signal
levels when the SH-8066 was connected to recorders with
outputs of more than 0.5 V. (On decks with adjustable
output levels, of course, this is no problem.) The display has
alot of vertical parallax, so | had to continually bend down to
be certain what the actual boost and cut values were.

With the constraints of the 2-dB resolution of the filter
steps and the somewhat sharp constant-Q filters, this Tech-
nics unit is not actually as flexible as some less sophisticat-
ed devices. The individual user should make his own per-
sonal assessment of the limitations discussed. Qutside of
those, the SH-8066 performed quickly and reliably, offering
an excellent display of what it was doing at all times.

Howard A. Roberson
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Anyone can build a revolutionary speaker. Buttry and
find one that sounds like music. You'll end up listening to the
MGC-1 from Acoustic Research. We're the company
responsible for most of the principles that define a modern
loudspeaker: Acoustic Suspension bass loading, the dome
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The MGC-1 takes this technology one step further.

Angled away from the listener, a second set of drivers
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THE RACE ISN'T WON, BUT THE PACE IS SET.

I n the world of automobiles they say
that racing improves the breed.
Make a car that’s ultra-fast, and you'll
build a better sedan.

Here at Infinity we think the same
way. We've always made ultra-high-
performance loudspeakers and then
adopted their unique technologies to
real-world products in a variety of
price ranges and applications. Our
pace of innovation continues to be
brisk, and today we're proud to show
you these new refinements:

* The RS Series that sets new standards
for style and performance in afford-
able bookshelf loudspeakers: minimum
diffraction cabinets with polypropy-
lene woofers and midranges coupled to
Polycell or EMIT tweeters.

* Qur ultra-high-efficiency Studio
Monitor Series which offers uninhibited
re-creations of today’s musical styles
through polypropylene-coated cones,
high-output Polycell tweeters and
generous cabinet dimensions.

) INfinity,

* A second generation of Automotive
Reference Standard products that
adapts Infinity technologies to the car,
providing unexcelled sonic accuracy
and durability in amplifiers and
loudspeakers.

* The world's finest home projection
television set, complete with surround
sound decoder, high performance stereo
amplifier, Infinity speakers, wideband
stereo tuner and extraordinarily hand-
some wood cabinetry.

The race isn’t won, but the pace is set.

We get you back to what it's all about. Music.

Infinity Systems, Inc. O 9409 Owensmouth Avenue [J Chatsworth, CA 91311 O (818) 709-9400

In Canada
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Manufacturer's Specifications

Frequency Response: 20 Hz to 20
kHz, +0.3 dB.

Dynamic Range: 110 dB.

S$/N Ratio: 103 dB unweighted, 110.3
dB A-weighted.

THD: 0.004% at 1 kHz.

IM Distortion: 0.0044% at 0 dB.

Channel Separation: 103 dB at 1
kHz.

Line Output Level: 20V rms.

Number of Programmable Se-
lections: 20.

P Cc tion: 30 watts.
DISCRETE Dimonsioner pBom S0 watle
TECHNOLOGY x 11"%g in. D (42 cm x 9 cm x 30

cm).

LSI Mk. Il Weight: 16.5 Ibs. (75 kg)

Price: $1,195. 7

COMPACT DISC | comeany asarsss: 2011 oo
| - | ) Y. .
PLAYER For literature, circle No. 94

comencT
MOTOR POWERED LOADING
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The popularization of Compact Discs has generated a
whole new secondary industry. No, I'm not talking about the
companies that produce CD cleaners, scratch removers,
disc stabilizers, mounting feet and the like, though surely
the makers of these "peripherals” have benefited from the
digital revolution too. I'm referring to the increasing number
of companies which modify Philips or Philips-made Magna-
vox players by replacing the audio stages, output filters,
and perhaps Philips’ permanently wired output cables. In
the process, the price of these audiophile versions in-
creases, from a few hundred dollars to over $1,000. This
$1,195 unit from Discrete Technology (Distech), for exam-
ple, is based on the Magnavox FD2040, whose suggested
retail price is $300.

The Magnavox FD2040 was and is a fine-sounding CD
player, employing as it does four-times oversampling and
digital filtering to begin with. it can be programmed for
random access of up to 20 CD tracks. No remote control is
supplied with this Magnavox model nor with its Distech
counterpart. As far as | can tell, what Distech has done is to
add some heavy internal output cables and substitute their
own line output amplifier and analog output filter. They have
also added a variable output control for one of the two pairs
of output jacks; this enables the user to connect the unit
directly to a power amplifier, thereby eliminating one com-
ponent in the signal path. Distech tells us that they have also
modified the power supply to lower its impedance, and have
split up the circuitry into a quasi dual-mono configuration,
for increased separation. Distech has included a two-page
addendum to the owner’'s manual, one page of which lists
technical specifications of the revised unit.

Control Layout

A power “On/Off" button and an “Open/Close” button
flank the slide-out disc drawer at the left of the LSI Mk. II's
front panel. The multi-purpose display to the right of the
drawer indicates the number of tracks and total playing time
of a disc shortly after it's been inserted. During play, indica-
tions of track number and elapsed playing time of that track
are shown. During programming, the display shows track
numbers to be stored and those already stored. “Error,”
“Repeat,” and "Pause” LEDs are also located in this area.

A large, multi-function control pad to the right of the
display area is used for starting play, returning to the begin-
ning of a track, fast searching in either direction or intefrupt-
ing play ("Pause”). Different functions are activated by
touching the appropriate edge of this rocker pad. A "Stop”
button is located beneath the rocker pad; to this button’s
left, below the display area, are a "Repeat’ button, a head-
phone jack, a button labelled “Previous™ (for returning to a
previous track during play or during programming), a "Pro-
gram” button (for storing tracks and producing a display of
the program stored), and a button marked "“Next" (for mov-
ing on to the next track during play or programming).

On the rear panel, Distech has installed two pairs of
output jacks and an output level control in place of Philips’
permanently mounted audio cables. Separate output ca-
bles, heavier than the originals, are supplied by Distech.
These cables are marked with arrows which should point
away from the player, Distech says, as if to guide the signal
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Dynamic range, using the
new EIAJ test, measured
113 dB, 3 dB above spec,
while separation ranged
from 79 to 84 dB.
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T in the proper direction. The cables are also color-coded with
wraps of tape to match similar bits of tape affixed near the
output jacks. In my sample, however, the colors were re-
versed, causing the channels to be reversed, left for right,
when Distech’s color code was followed. | corrected this
when testing, and made sure the arrows on the supplied
cables pointed in the recommended direction.

| ReSIAT or “agaT” couponents L o | 111
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DISTORTION — %

- — Measurements

P — ; A Freguency response of the LS| Mk. Il was flat within —0.2
Lo o _LE_V_EL“_“h T dB from 20 Hz to 20 kHz. Response curves, shown in Fig. 1,
|T| i L " L ] display a bit of a wobble near the high end, though the
o0 BN T e ) wobbles are less than a couple of tenths of a dB in ampili-
tude. These are probably attributable to the “improved”
. analog output filters which Distech says are incorporated in
Fig. 3—THD vs. frequency the unit. | don't seem to recall a similar undulation in the

at three signal levels. response curve of the original Magnavox unit. o

Signal-to-noise readings did not measure up to the pub-
lished claims nor, for that matter, to the S/N values achieved
by the unaltered Magnavox (or Philips) unit. As shown in
Figs. 2A and 2B, unweighted S/N for my sample measured
89.0 dB and A-weighted S/N was 95.2 dB. Neither figure is
anything to crow about compared to the readings | have
been getting lately for third- and fourth-generation CD play-
ers. Linearity was accurate to within 0.1 dB down to a —60
dB signal level, but was off by more than 3.0 dB at a —80
dB tevel. Output level for a maximum (0-dB) recorded signal
was 2.09 V, and there was no difference in output level
between channels.

Harmonic distortion measured around 0.005% at mid-
frequencies for a 0-dB recorded signal level. Figure 3 shows
THD as a function of frequency for this and lower levels. The
dotted lines above 10 kHz or so represent “"beats” or spuri-
ous output components not harmonically related to the re-
corded test tones. Figure 4 shows what happens in the
presence of a 20-kHz tone reproduced by this player. An
ultrasonic component at around 24 kHz shaws up, and it is
only about 50 dB below the desired 20-kHz output. Naturally
the distortion analyzer sees this as a distortion component
even though it would be inaudible to a human listener.

Of a somewhat more serious nature are the spurious
components generated when a 1-kHz signal is reproduced
from a test disc at the 0-dB level, as shown in the spectrum
analysis photo of Fig. 5. The tall spike at the extreme left
(aimost off-screen) is the desired 1-kHz signal. Additional
signals, at least one of which is in the audible region at
around 17 or 18 kHz, appear farther to the right, with other
spurious components seen at around 40 to 45 kHz. | have
not previously encountered such spurious components with
. . other CD players when reproducing a low-frequency tone
Fig. 5—Spectrum analysis such as this. | can only conclude that perhaps the newly
of 1-kHz signal (large installed line-output preampilifier stage is causing the diffi-
spike at extreme left). culty and that we are dealing here with an overload problem
While the main spurious rather than with a “digitally’" generated artifact. This conclu-
components are at 40 to sion is substantiated by the fact that the spurious products
45 kHz (far right), at least disappeared entirely at lower recorded levels.
one is in the audible band Separation between channels was excellent, ranging from
at about 17 or 18 kHz. : about 84 dB to around 79 dB at high frequencies. If nothing
(See text.) Sweep is linear else, the separate output-stage cables (both the internally
from 0 Hz to 50 kHz. wired onés and those supplied for external connection to an
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Fig. 4—Spectrum analysis
of 20-kHz test signal. Note
the uitrasonic component
at 24 kHz, to the right of
the desired signal.
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The Distech sounds very
good, better than a couple
of $300 portables I had

on hand, and equal to
some other high-end units
I was also testing.
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Fig. 6—Separation vs.
frequency.

Fig. 7—
Reproduction
of a 1-kHz
square wave.
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Fig. 8—
Unit-pulse test.

Fig. 9—
Interchannel
phase response
using 20-kHz
test tone shows
that separate D/A
converters are
used in each
channel. The
match was so
exact that one
channel was
vertically dis-
placed to prevent
total overlap.

amplifier) prevent any capacitive coupling of signals be-
tween channels. Separation as a function of frequency is
shown in Fig. 6.

Dynamic range of the Distech LS| Mk. Il, measured in
accordance with the new EIAJ method, was 113 dB, 3 dB
higher than claimed. SMPTE-IM distortion was 0.003% at O-
dB recorded level and 0.022% at a — 20 dB level. Using 19-
and 20-kHz test tones of equal amplitude, CCIF (twin-tone)
IM measured a very low 0.0018% at a 0-dB recorded level,
increasing to 0.008% at a — 10 dB recorded level.

Figure 7, a 'scope photo of a reproduced 1-kHz square
wave at a 0-dB recorded level, confirms the fact that digital
filtering is used in this player, as does Fig. 8, a 'scope photo
of a reproduced unit-pulse signal. Figure 9 confirms the fact
that this player employs dual D/A converters; the 20-kHz
signals at the left- and right-channe!l outputs are exactly in
phase. (I vertically offset the two signal traces in the photo
80 you could see that two signals were present.)

The first and second generation of Magnavox players,
which | tested more than two years ago, were among the
few players of that era that could successfully play through
the simulated defects on my special Philips test disc. Since
Distech bases their LS| Mk. Il on the second-generation
Magnavox FD2040, it was not surprising to find that this
player also made its way through the simulated scratch,
dust particles, and fingerprint smudge of the test disc with-
out so much as a momentary glitch. As for speed of access,

the unit could go from one track to an adjacent track in
about 2 S, and from an innermost track to an outer track in
about 6 S. That's a bit slower than some of the newest
players using linear motors, but hardly cause for upset.

Use and Listening Tests
The Distech LSI Mk. Il sounded fine to me, but then, so
did the player upon which it is based. | wish that | had had
the unmodified version of the FD2040 against which to
compare the Distech unit in a double-blind test. Since | did
not, the best | could do was try to honestly judge the sound
quality of this player against that of other top-of-the-line units
which were in my lab. | also compared the sound quality
with that achievec by lower priced units | had on hand,
including a couple of portables selling for around $300.
There was no question in my mind that the LSI Mk. I
sounded better than the portables. However, | cannot hon-
estly say that it sounded any better than the high-end
samples. Incidentally, as the higher priced units all had
variable output-level controls, | followed Distech's advice
and connected these players directly to a power amplifier
when making my comparisons, as | had done with the
Distech. After several hours of listening, | concluded that the
LSl Mk. Il sounds very good indeed, but no better than
several other of my favorite CD players, some of which sell
for considerably less and include remote controls<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>