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Matthew Polk’s Revolutionary TRUE STEREO SDAs
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“The Genius of Matthew Polk
Brings You the Breathtaking Sound of the SDAs”

“Breathtaking...a new world of bi fi listening”

Stereo Buyers Guide

“Literally a new dimension in sound”

Stereo Review Magazine

“Mindboggling...Astounding... Flabbergasting”

he experts agree: Polk’s revolu-

tionary TRUE STEREQ SDAs*

sound dramatically better than
conventional loudspeakers!

“They truly represent a breakthrough”
Rolling Stone Magazine

Matthew Polk’s critically acclaimed, Audio
Video Grand Prix Award winning SDA tech-
nology is the most important fundamental
advance in loudspeaker technology since
stereo itself. Listeners are amazed when they
hear the huge, lifelike, three-dimensional
sonic image produced hy Polk’s SDA speak-
ers. The nation’s top audio experts agree that
Polk SDA loudspeakers always sound better
than conventional loudspeakers. Stereo Re-
view said, “Spectacular ...the result is always
better than would be achieved by conven-
tional speakers.” High Fidelity said,
“Mindboggling...Astounding. .. Flabbergast-
ing... We have vet to hear any stereo program
that doesn’t benefit.” Now the dramatic
audible benefits of Polk’s exclusive TRUE
STEREO SDA technology are available in 4
uniquely superb loudspeaker systems, the
SDA-14, SDA-2, SDA CRS and the incredible
new SDA SRS.

“Spectacular...Impressive Achievement”
Stereo Review Magazine

The design principles embodied in the
SDAs make them the world’s first true stereo
speakers. When the big switch was made
from mono to stereo, the basic concept of
speaker design was never modified to take
into account the fundamental difference
between a mono and stereo signal.

“U.S. Patent Nos. 4,489,432 and 4,497.064. Other patents pending

What is the difference between a mono
and stereo speaker? It's quite simple: the
fundamental and basic concept of mono is
that you have one signal (and speaker)
meant to be heard by both ears at once.
However, the fundamental and basie concept
of stereo is that a much more lifelike three-
dimensional sound is achieved by having 2
different signals, each played back through
a separate speaker and each meant to be
heard by only one ear apiece (L or R). So
quite simply, conventional mono loud-
speakers are designed to be heard by two
ears at once while true stereo loudspeakers
should each be heard by only one ear apiece
(like headphones). The revolutionary Polk
SDAs are the only TRUE STEREO speakers
engineered to accomplish this and fully
realize the astonishingly lifelike three-dimen-
stonal imaging capabilities of the
stereophonic sound medium.

“An amazing experience.”
High Fidelity Magazine

Words alone cannot fully describe how
much more lifelike TRUE STEREO reproduc-
tion is. Reviewers, critical listeners and
novices alike are usually overwhelmed by
the magnitude of the sonic improvement
achieved by Polk’s Stereo/Dimensional Tech-
nology. You will hear a huge sound stage
which extends not only beyond the speakers,
but beyond the walls of your listening room
itself. The lifelike ambience revealed by the
SDAs makes it sound as though you have
been transported to the acoustic environ-
ment of the original sonic event. Every
instrument, vocalist and sound becomes
tangible, distinct, alive and firmly placed in
its own natural spatial position.

High Fidelity Magazine

You will hear instruments, ambience and
subtle musical nuances (normally masked
by conventional mono speakers), revealed
for your emjoyment by the SDAs. This benefit
is accurately described by Julian Hirsch in
Stereo Review, “... the sense of discovery
experienced when playing an old favorite
stereo record and hearing, quite literally, a
new dimension in the sound is 2 most
attractive bonus...” Records, CDs, tapes,
video and FM all benefit equally as dramat-
ically SDAs allow you to experience the
spine tingling excitement, majesty and plea-
sure of live music in your own home.

“You owe it to yourself to audition them”

High Fidelity Magazine

You must hear the remarkable sonic

benefits of SDA technology for yourself. You
too will agree with Stereo Review's dramatic
conclusion: “the result is always better than
would be achieved by conventional speak-
ers...it does indeed add a new dimension to
reproduced sound.”

Other Superb Polk Speakers from $85

The experts agree: Polk speakers sound
better. Hear them for vourself! Visit your
nearest Polk Dealer today,

The Speaker Specialists ©

1915 Annapaolis Road, Baltimore, Maryvland 21230

in Canada: Dist. by Evolution Technology, Toronto

Where to buy Polk Speakers? For your nearest dealer, see page 146
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The evolution continues...
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The new NQ 20

Monaural Reference Amplifier
introduced February 1986
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Compact disc clarity:
The ultimate expression.

The purest, most accurate digital audio possible in a compact
disc player. Excellence that combines the finest features. Per-
formance teatures like 16-bit processing with oversampling, sep-
arate digital and analog filtering systems, and Longlife™ 3-beam
laser tracking. Convenience features like wircless remote con-
trol. Just sit back and experience the incredible transparency and
dynamic range only flawless digital design can offer.

The D5000
Ol 5 h i oottt

SHURE

This fine product is distributed exclusively through Shure ULTRA Group deslers
For the name and location of your nearest Lcal 66-2008
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MOST VALUABLE PLAYER

With so many inexpensive
CD players around, what
" makes the CD-100X from ADC such
an exceptional value?
Quality. And a company name known for quality in
the audio industry.
Features. And a suggested retail price of only $299.
This is no lightweight With its triple-beam pickup
and advanced circuitry, it can track the most demianding
passage on the most demanding CD.
Metal chassis—not plastic. Metal transport, too.
And 16-track programmability.
If you listen to other low-priced CD players, you
quickly discover they don’t match this one for quality.
And if you check out other name-brand players
with comparable features, vou find they don't sport such
alow price.
For the most value in a CD player, there’s
no contest.

B The winner: ¢D-100X

o F22 00 28 2 2O TR T UL CTE———
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A division of BSR Nerth America Ltd
© 1986 ADC Products Division of dbx
71 Chapel Street, Newton, A 0214
(617) 264 3210
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Moderated Modifications
Dear Editor:

Walter Jung has written me about my
references to my Dahlquist DQ-10s as
having “Jung/Randall” modifications.
The reference to Mr. Jung (in a review
of the Bryston 4B amplifier in the No-
vember 1985 issue) was meant purely
to signify that | had replaced the DQ-
10s’ original capacitors with polypro-
pylene capacitors. | wanted to give Mr.
Jung credit for his innovative ideas
about the sonic properties of capaci-
tors in the signal path, which have had
a strong influence on the audio indus-
try. The loudspeaker was greatly im-
proved by these superior capacitors,
with vastly improved depth of imaging,
better speed and much less listener
fatigue. | should have checked with
him first to find out how he wanted to
be credited, if at all.

By the way, the same pair of DQ-10s
was also modified by Randy McCarter
of Randall Research in Irvine, Cal., who
replaced the piezoelectric tweeters
with ribbon tweeters. He does have
DQ-10 modification kits, some of which
include replacement capacitors.

I would also like to notify readers that
my modified Dahlquists are not a com-
mercial product and are not under war-
ranty by Dahlquist, but are solely the
result of aftermarket tinkering.

Laurence L. Greenhill
Mamaroneck, N.Y.

Letters, We Get Letters
Dear Editor:

I returned from vacation to find a
very informative and lengthy letter from
your Contributing Editor Herman Bur-
stein, responding to my long and rath-
er rambling one. It was most kind of
him to take time to give me such de-
tailed and informative answers. As a
result, | believe that | understand my
situation much more completely.

Frankly, when | wrote to Mr. Burstein,
| thought that he might just make a few
notes on my letter and return it to me.
His lengthy response was a real sur-
prise and a most pleasant one. He has,
perhaps, 20 questions which he per-
sonally answers for every one that ap-
pears in his “Tape Guide"” column, and
| really felt rather guilty that | added
such a long inquiry to his already busy
schedule. It is certainly a credit to him
and to Audio that he can give such

personal attention to poorly informed
readers such as myself.

As a result of all this, my respect for
Audio increased substantially. | am go-
ing to subscribe, whereas in the past |
have only purchased copies from the
newsstand when the contents ap-
peared to be interesting.

I would also like to personally show
my appreciation in a more tangible
way. If Mr. Burstein would like some
Florida citrus or a bottle of wine,
would very much like to send it to him.

Boyd H. Anderson, Jr.
Fort Lauderdale, Fla.

Editor's Note: Mr. Burstein was very
pleased to receive Mr. Anderson'’s let-
ter. However, professional ethics pre-
vent him from accepting the kind offer
of fruit or wine.—A.P.

Shades of Gray
Dear Editor:

I enjoyed the timely article, “Gray
Market: Is It Worth the Price?” in last
September’s Audio. True, many deal-
ers who offer excellent service and ad-
vice are harmed by gray-market cus-
tomers who solicit help and then buy
elsewhere, but the gray market did
arise from a need. Years ago, many
dealers offered neither price breaks
nor service and were arrogant to boot.
The gray market still weeds those deal-
ers out. The true audio salon will sur-
vive, even with the gray market, be-
cause there are enough of us who do
want the service and the equipment in
hand to support the local salons. We
don’'t want mail-order surprises or ig-
norant salespeople.

James F. Fitzwilliam
Durham, N.C.

Déja Review
Dear Editor:

| fear that the review in the October
1985 issue by Edward Tatnall Canby of
Wendy Carlos’ Digital Moonscapes irri-
tated me nearly as much as the record
irritated him. In the first place, it is my
impression that Carlos did not merely
pick up the latest digital technology
and use it for her own purposes. Rath-
er, she engaged in a major creative
effort to transform waveforms and dig-
its into “the new subtlety and expres-
siveness of these synthesized
sounds.” If this is true, Canby’s casual

praise of this pioneering work is faint
indeed.

But | am more concerned with Can-
by's evaluation of Carlos as “an updat-
ed Ferde Grofé." Although they may
share some stylistic sources, | think
their intentions are far different. Grofé
seemed to achieve and exploit a com-
placent banality, while Carlos contin-
ues to surprise me with her exploration
of musical styles. Among these styles
are surely some, including [those of]
Bach and Schoenberg, that would
seem to have been of little interest to
Grofé. Carlos may or may not discover
a purely personal style, but | am enjoy-
ing her exploration.

Will the music of either composer
survive? | cannot say. This morning,
however, | heard Grofé's “Mississippi
Suite” on the radio. It is as banal as
ever, but not yet dead and buried.

LeRoy E. Doggett
Bethesda, Md.

Author’'s Reply. | also had a letter di-
rect from Wendy Carlos and can both
understand its strong feelings and go
along with some of its points. My lan-
guage and comparisons misfired, and
said something other than what | had
intended. ‘

| underestimated Ferde Grofé’s low-
ered status today, some 40 years after
| first heard him. Grofé was once much
admired, both technically on the pro-
fessional level and by the amateur too.
Thereby | brought Carlos down in my
comparison and did not mean to.

I also used some ambiguous words,
notably that dangerous “fluent”—
which can mean good things but also
suggests superficiality and even lazi-
ness. That could never apply to the
painstaking work that Carlos does in
the electronic medium!

Ever since Switched On Bach, in
1968, | have felt that Carlos was one of
our very first “natural geniuses” in the
new electronic medium, born to it, so
to speak, as Paganini was for the vio-
lin. Other operators in comparison of-
ten seem clumsy and forced, or pre-
tentious, as the case may be, even
though their music may be valuable
enough. That talent was just as clear in
Switched On as it is today with more
sophisticated equipment. As Carlos
says, somebody has to show what can
be done. The young R. Strauss—even

6
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. ffm.a_ﬂl('s excels in bringing compact
~disc performance wherever you go.

~ That'’s because only TDK HX-S audio kst weraL pasmcLe Lo
‘casesettes are specifically designed to FOR HIGH BIAS R
record diJitally sou-ced materials. e i

WAth fcur times the magnetic

storage capability cf other high-bias
cassettes, HX-S is better able to cap- H£TDK High Bias 70usEQ
ture ail the dynamics and purity of

digital performance on any cassette

deck. with a high-bias switch. EXTENDED HIGH END - H'GH MOL HIGH OUTPUT
in fgg:{%:\ag%h?gﬁ %é%ﬂgr:c?wg?_ LABORATORY STANDARD CASSETTE MECHANISM
(Maximum Ousput Level). That means
your Rock wor:'t turn to rubble and
Swan Lake won't swan dive.
And to maintain this digitaily
dynamic performance, TDK HX-S is
housed in our specially engineered,
trouble-free Laboratory Standard
mechanism for unerring reliability
and durability, backed by a Lifetime
Warranty.
Get optimum results reproducing

compact disc sound with TDK HX-S,
the ideal cassette for digital record-
ings. You'll feei more at home with it ®

whenever you step out. WHERE GREAT ENTERTAINMENT BEGINS.

© 1985 TDK Electronics Corp
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Artistic continuity from
one generation to another
depends on borrowing from
older masters. Yet some do
it better than others.

the young, experimenting J. S. Bach—
could have said the same.

Musical value and, especially, musi-
cal "borrowing” are different matters,
and very difficult areas. Nobody ever
decides how far one can go in borrow-
ing from older masters; after all, artistic
continuity from generation to genera-

tion depends on it—and always has.
And yet some do it better than others. |
must stand on what my ears told me at
the time | was writing my review. |
could be dismally wrong, but there will
be no final decision. And Carlos obvi-
ously has a lot more to say—Ilike Bee-
thoven did?—Edward Tatnall Canby
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SWING, SWING, SWING

JOHN
WILLIAMS

THE BOSTON

Take a sentimental journey back to the time when
Swing was King. 14 of your favorites from the Big Band era
on one CD. Hold on tight to your “‘Satin Doll”...

THE SOUND IS GUARANTEED
10 (O YOUR SOCKS OFF!
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Loyal Lirpist
Dear Editor:

I'm glad to see Lirpa Labs was in-
cluded in your October Annual Equip-
ment Directory. | hadn't heard anything
regarding this distinguished gadge-
teria in a while and just wanted to let
you know there are still hard-core Lirpa
enthusiasts here in Syracuse. By the
way, is it true that Lirpa Labs is current-
ly manufacturing remote controls for
their remote controls?

L. Jeffrey Lovell

Syracuse, N.Y.
Editor's Note: It's a remote possibili-
ty.—I.B.

Rabbit Test
Dear Editor:

Although | am pleased with my CD
player, a Technics SL-P1, my pet rab-
bit is not. Whereas he used to stretch
out in front of the speakers and listen to
vinyl-and-needle with his eyes closed
and teeth grinding (rabbit heaven, ap-
parently), he flees from CD music. It
appears that some rodent-offensive
frequencies, inaudible to us human be-
ings, are sneaking through! Latter-day
Pied Piper?

Nigel Moll
New York, N.Y.

Errata

This past winter does not seem to
have been our season for photo cap-
tions and credits. To wit:

® InourJanuary feature on the Muse-
um of Broadcasting, we misidentified
one of three people in the upper photo
on pages 60-61. The central figure in
the picture, taken during a 1951 radio
broadcast, is not director Don Hewitt
but commercial coordinator Henry
Hanson. At left and right—as we had
stated—are producer Fred W. Friendly
and journalist Edward R. Murrow.

® |n our February interview with pro-
ducer Bob Thiele, we misidentified one
of the three people in the photo on
page 38. The three (left to right) are
Louis Armstrong, Bob Thiele, and
Duke Ellington.

® Also in the Bob Thiele interview,
due to a printing error, credit for the
opening-spread photo of Mr. Thiele
(pages 36-37) was omitted. The photo
was taken by Robert Lewis.

We apologize for any confusion
that may have been created. —E.P.
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« From the people

« who started the
compactdisc '
revolution.

The compact disc is recognuzed
the world over as the premium
playback medlum for unsurpassed
music reproduction. As the in-
ventor of compact disc, Sony has
been widely acknnwlerged as the
world leader in digital andin tech
nedegy, anc the CO rrviatulion

1L was 50ty who excited
audiophiles around the globe
withintrodiiction of the firat
4 hnme and pnrtahle compact dise
: players. And in 1984, Sony shook
2 ! Lhe wotld dyditt with the Inuu-
duction of the world's first car
compact dise players, the CNX-R7
and LLX-5.

Now, while ulhier manufag-
turers are finally introducing their
own brand of car compact disc
ArAANAES, WOy drives the digital
dudiv revulutivriunie step
turther by introducing the world's
firstedr CU thdtyer. The
Sany Diselackey.
T meet the pxrranrdinary
desiul FLhidlleniges pused Ly Uie
. mobile environment, Sony called
upon its vast experience in in-
dustrial, as well as home, portabie
and car compact disc products.
Given the scope and complexity
of this undertaking, it's easy to
see why Sony was the first to
introduce a fully-integrated car

. compact disc changer, that pro-
vides up to 10 hours or more of
continuous listening enjoymerit,
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The total system
approach to car
compactdisc
enjoyment.

In approaching the design of a
fully-integrated car compact disc
system, Sony’s engineers had to
meet four basic performance
objectives: convenience, reliability,
flexibility and security. Sony met
all of these requirements with the
creation of DiscJockey CDX-A10,
the world’s first car compact
disc changer.

At the heart of the CDX-A10is
Sony’s unigue trunk-mounted 10-
disc changer mechanism, engi-
neered to provide up to 10 hours
or more of continuous compact
disc listening. A palm-sized

Remote Commander™, connected
to the changer can be mounted

in the dash or left unmounted for
more flexible operation. The
multi-function commander pro-
vides complete remote operation
of the system’s changer
mechanism and preamplifier
controls, as well as an optional
quartz synthesis tuner pack.

The CDX-A10 can be configured
as a dedicated CD changer and
AM/FM stereo system, with the
addition of an optional stereo
amplifier, speakers and XT-10
tuner pack. Or, the DiscJockey can
be used in conjunction with
your existing tuner/cassette front
end unit. A closer look at the
CDX-A10 will show you why it’s the
most exciting and revolutionary
compact disc system on
the road today.

The ingenious

DiscJockey changer
mechanism.

To survive the harsh realities of
the road, Sony’s unique CDX-A10
disc changer mechanism and
road-proven compact laser optic
assembly are housed in a sturdy
enclosure made of high-impact
material. This outer casing is
dust and moisture resistant,
making it ideal for airplane and
boat applications as well as
automotive use. The unitis also
specifically designed for easy

installation in a vehicle’s trunk or
rear compartment. With the
CDX-A10's changer installed out
of sight, the DiscJockey offers
an added measure of security
and protection.

Disc changing operation is
accomplished through the use of
a special 10-disc magazine. To
insure precise tracking, even while
subjected to the punishing
effects of uncharted potholes
and mechanical vibration, the
laser optic assembly, magazine
and changer mechanism are
securely nestled in a free-floating
sub-suspension.

For added reliability and
stability, even under the most
adverse weather conditions, all
critical digital functions are
controlleq and monitored by a
proprietary VLSI (Very Large Scale
integrated Circuit) micro-
processor chip. Additional micro-
processor circuits also relay
error messages to the remote
commander’s display panel, so
you can quickly confirm the entire
system’s current operating status.

For easy program selection,
each magazine comes with aCD
liner note folder that enables you

to create a handy reference of all
discs stored. Additional
XA-10 magazines can also
be purchased so you can
create different music
compilations. And for
the utmost in flexibility,
these magazines will
also be compatible
with future Sony
home compact disc
changers.

© 1986 Sony Corporation of America
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The DiscJockey
Remote Commander®

Designed to be easily con-
nected by cable to the system's
changer mechanism, the
CDX-A10's new DIN-sized control
commander can be permanently
installed in the dash of most
foreign and domestic cars, or it
can be mounted on an optional
control pod. (A security cover is
also provided to conceal the com-
mander for in-dash use.) For
increased operating convenience,
the commander can be left
unmounted for handheld opera-
tion by all passengers, and then
stored out of sight under the
front seat for added security.

The commander features a
softly iluminated, multi-function
LCD display, with all CD, tuner,
and preamp mode operations
visible at a glance. Each control is
feather-touch operated and is
designed, according to size and
placement, to provide optimum
operating convenience. Also, to
assure proper selection of desired
control or program functions,
all control commands are easily
confirmed by both the LCD
display and an audible “beep”
from the control unit.

Sony and Remote Commander are registered trademarks of Sony Corporation. . X
Automatic Music Sensor, Discjockey and The Leader in Digital Audio are trademarks of Sony Corporation of America.

Features and specifications subject to change without notice. Non-metric weights and measurements are approximate.

For the utmost in preamplifier
flexibility, the CDX-A10's remote
commander features a complete
complement of signal processing
options. Volume, bass, treble,
balance and fader controls are
logically grouped together for
easy access. A three-position
Dynamic Range Suppressor (DRS)
lets you compress the music’s
dynamic range “window" to help
compensate for variations in
ambient noise conditions. A
defeatable Surround Sound
circuit also provides greatly
enhanced stereo imaging from
rear channel speakers.

DiscJockey
programming
options.

No other compact disc system
on the road today offers the pro-
gramming options and extended
playback capabilities of the
Sony DiscJjockey. You can play back
up to 10 discs automatically and
sequentially, beginning with
program one of the first disc. The
CDX-A10 also allows you to access
any selection on any disc by
simply entering the disc and track
number, or by using the Auto-
matic Music Sensor ™ (AMS) to skip
from song to song in either di-
rection. And, with the high-speed
Music Search feature, you can also
“sample” the music at ten times
the standard playing speed, while
listening at normal pitch.

For added convenience, a
Random Music Sensor (RMS)
allows you to choose up to five
selections for repeat or random
playback from any discs stored in
the magazine. And the “Program
Play" feature also enables
you to program into permanent
memory an additional ten
selections from any of the ten
discs. Once programmed, these
selections remain in memory and
can be recalled at any time—even
if you change listening sources
during operation or turn off the
vehicle’s ignition.

Optional Quartz
synthesis AM/FM
Tuner Pack .

With the addition of Sony’s
optional XT-10 Quartz Synthesis
Tuner Pack, you can enjoy the
finestin AM and FM stereo
reception. The tuner pack mounts
under the changer mechanism,
with all tuning functions com-
pletely integrated and accessible
from the Remote Commander.
AM/FM tuning mode and station
frequency are also shown
on the Remote Commander’s
LCD display.

ISCJOCKRY e firse Fully-integrated coar compect disc changer system.

In addition to offering quartz
tuning accuracy and drift-free
reception, the XT-10 provides 20
station presets (10 FM, 10 AM),
automatic scan tuning, manual
tuning, an FM stereo/mono
switch, a local/distance switch
and Impulse Noise Suppression
(INS) circuitry.

CD DISC JOCKEY
ADD-ON TO EXISTING SYSTEM

In-Dash CD Changer
Receiver CDX-A10
XA-39 Remote Commander
Switching Box (wired)

¢ SR B, L e

Front Speakers Rear Speakers

DiscJockey System
Flexibility.

The CDX-A10is designed to be
used as a completely integrated
CD and AM/FM stereo system
(with the addition of optional
stereo ampilification and
speakers). It can also be used in
conjunction with an existing
tuner/cassette system (optional
XA-39 switching control box re-

quired). With preamp outputs for
up to two stereo power amplifiers

(or one four channel amp), the

DiscJockey has been thoughtfully

designed for the utmost in
system flexibility. A graphics
subcode port has even been
included for future applications.

FEATURES and SPECIFICATIONS

© 10 Disc Playback Capability

e Direct Disc and Track Selection

e Automatic Music Sensor ™ (AMS)

¢ Random Music Sensor (RMS)

® Program Play

o High Speed Music Search

Specifications

System Format: Compact Disc Digital
Audio System

Signal Readout: Non-contact semi-
conductor laser (wavelength 780nm)

Laser diode material: GaAlAs

Sample Frequency: 44.1kHz

Quantization: 16 bit linear

Error Correction: Sony Super Strategy (CIRC)

Disc Playback Time: Up to 74 minutes

Compact Dis¢

Channels:
Two Frequency Response: 5-20,000 Hz

Harmonpic Distortion: LESS than 0.015%
{at 1kHz)

Dynamic Range: More than 85 db
(DRS I: 76 dB  DRSII: 65 dB)

Signal-To-Noise Ratio: More than 90 dB
Stereo Separation: More than 78 dB

Wow and Flutter: Below measurable limits
XT-10 FM/AM Tuner (Optional)

FM Usable Sensitivity: 9.3 dBf

Signal-To-Noise Ratio: 70 dB (mono); 67 dB
(stereo)

Capture Ratio: 1.5 dB

Harmonic Distortion: 0.15% (mono); 0.3%
(stereo) at 1kHz

Separation: 42 dB (at 1kHz)

Alternate Channel Selectivity: 75 dB
{+ 400kH2)

General

Line Output;: 1200 mV impedance @ 10K
Iohrr/))s, RCA (- 10 dB disc, maximum
eve

Power Requirements: 12 volt DC
Current Drain: 800mA (play mode)
Dimensions: (WHD)

123/a X 5'/a X 8%/a in. (Changer)
321x131x220mm

7 X 113/46 X /8 in. (Remote Commander)
178 x 48 x 25 mm

Weight: 12 Ibs. 6 0z. (5.6 kg)

ONY.

THE LEADER IN DIGITAL AUDIO.”

SONY CORPORATION OF AMERICA, National Operations Headquarters, Sony Drive, Park Ridge, NJ 07656
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Intermittent Auto Amplifier

Q. My car amplifier does not oper-
ate properly. Sometimes | can turn it on
and it is just fine. Other times it works
for a few seconds, then turns itself off.
At other times it does not turn on at all.
I have checked the voltage to the am-
plifier and to the switch wiring; it
looked good. | also checked the
Speaker wiring for shorts and failed to
find any.

The amplifier | am now using is the
third one | have tried. The same condi-
tion occurred with the others. What do
you think could be my problem?—Mar-
tin Haase, Ellendale, N.D.

A. The fact that you've tried three
amplifiers indicates that the problem
lies in something other than the partic-
ular amplifier you are using.

You said you checked the voltage.
Were those checks made while the
amplifier was turned on and when the
amplifier appeared to turn off? Did you
make your checks against the ground
point on the amplifier? Even though the
voltage is normal when no current is
drawn, it may drop when the unit is
turned on; current demands may pro-
duce problems because of loose con-
nections or defective switch contacts.

It is usually best to wire amplifiers
directly to the battery and not to exist-
ing wiring (such as the cigarette-lighter
connection). Appropriate fusing should
be placed in the amplifier line.

There’'s one more check to make,
which applies only if your car-stereo
head unit has speaker-level outputs as
well as (or instead of) preamp-level
ones: Disconnect the speaker cables
from the amplifier and connect them to
the head unit instead. (I hope the rout-
ing of these cables allows this.) Oper-
ate the system in this way for a few
days. If you find that the intermittent
problem still occurs, the defect is not
with the amplifier, but is due either to
poor speaker connections or a defect
in the head unit.

(Editor's Note: We also checked with
a car-stereo specialist, Tony Igel, of
Stratford Service in New York. He
stresses the importance of checking
ground connections, as intermittent
grounds are a frequent cause of prob-
lems in car-stereo operation. He also
suggests that the amplifier may have a
thermal shut-off circuit, which could
shut the amplifier off and then reset.

Such circuits can be triggered by am-
plifier overheating due to load prob-
lems, such as intermittent defects in
the speakers or speaker wiring. They
can also be triggered by external heat
sources such as the engine, if the am-
plifier is mounted on the firewall. The
same can happen when a car is
parked in the hot sun, but we suspect
this is not a problem, most of the year,
in North Dakota.

We alsc checked with your amplifi-
er's manufacturer, who says that your
problem could be caused by a very
low load impedance—presumably less
than 2 ohms—or by intermittent shorts
in the speaker connections.—/.8.)

Safe Timer Connections

Q. There are two a.c. outlets on my
timer. | have an integratead amplifier
plugged into one outlet and an equaliz-
er plugged into the other. Connected
to my integrated amplifier are a turnta-
ble, noise-reduction unit, and FM tun-
er. The instructions for my timer say it
can supply 700 watts maximum. | have
added up the wattages of the equip-
ment plugged into the timer and arrive
at 359 watts total power. | know this is
much less power than the timer's in-
structions tell me is safe, but with all of
this equipment being turned on/off at
one time, and all funnelled down into a
single power cord (from the timer), is
this arrangement really safe?—Teddy
Herbst, Swiftwater, Pa.

A. Yes, there is no problem with
your wiring. The factor which limits the
power that can be supplied by a timer
is related to the switch contacts and
what they can withstand by way of arc-
ing. Believe it or not, the power cord
can be readily “sized” to handle the
700 watts or more.

Even though the loads we are dis-
cussing are inductive, and though
back voltage will cause arcing across
switch contacts at times, designers are
well aware that their timers will be used
with such loads. As a consequence,
added safety factors are usually in-
cluded.

Feeding Turned-Off Equipment

Q. | frequently listen to my Compact
Discs with headphones via my CD
player's headphone jack. | am con-
cerned about the 2-V output from the
player feeding the AUX input of my

prearmplifier, which is turned off. Will
any harm be caused by this?

Similarly, when listening to LPs
through my preamplifier's headphone
jack, | keep the power amplifier turned
off to prevent sound from reaching the
speakers. Will any harm be caused by
the preamplifier feeding its signal into
a "dead” power amplifier>—Russell S.
Low, San Francisco, Cal.

A. Your preamplifier will not be
damaged by signal feeding into its
AUX input when the power is turned
off. The same is true of your amp.

Along slightly different lines, you
should be careful about the setting of
your program-selector switch when us-
ing your player as you have described.
It was my sad experience to have had
a preamplifier set to its phono position
with a CD player connected and
lurned on. Like many preamplifiers, in-
puts which are not in use are shorted in
order to prevent unwanted signal leak-
age. This player was a direct-coupled
type, and the shorted input caused se-
rious averheating of the player's output
IC. I was within seconds of wrecking its
output stage. (And it was a borrowed
machine!!)

Distant Mike Pickup

Q. I'minterested in putting together
a portable sound system—consisting
of a microphone, a recorder, and an
amplifier—to pick up the sound of
voices at a greater-than-normal dis-
tance from the mike (20 to 100 feet). |
have received conflicting advice from
various dealers. One said | should use
a PZM mike in conjunction with a small
parabolic dish. Another said | would
need a shotgun mike. Do | need an
amplifier? If so, what type? Would a 20-
walt guitar amp be good? Must | match
the mike to the amp?—Lawrence
Charles, Westbury, N.Y.

A. | believe a shotgun mike is the
simplest, and possibly the best, solu-
fion tc the problem. Boundary micro-
phones such as the PZM might also
work, though | have not heard of the
PZM being used in conjunction with a
dish. At the near end of your distance

if you have a probiem 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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CLEAN, CRISP, POWER R AMPLIFER

The MODEL 2121 is the first car audio product to use a PHASE
COHERENT ELECTRONIC CROSSOVER making it the most
flexible and sophisticated bi-amplification, expandable to a
tri-amp system.

Linear Power engineers developed a Phase and Amplitude
Compliment Circuit, (PAC) that looks at and compares output sig-
nal to input and adds the inverse to make them identical which
eliminates phase distortion. The MODEL 2121 contains a 60 watt
RMS per channel stereo amplifier to power the main speaker
system and, a 120 watt RMS mono subwoofer amplifier with a
PHASE COHERENT CROSSOVER that is infinitely adjustable
between 45Hz and 200Hz.

Designs for the demanding listener. ..

POWER  DeWitt Center 11545 D Avenue
Auburn, CA 95603 (916) 823-7891

CAR AUDIO MADE IN USA

Recording voice at some
distance from the mike is
always difficult. There is a
better chance of success
taping outdoors.

range, a cardioid, hypercardioid or
even a figure-eight microphone might
do the job. The unidirectional (cardioid
and hypercardioid) types are preferred
where interfering noises and room ech-
oes are most likely to come from be-
hind the microphone, while the bidirec-
tional (figure-eight) type is Dbetter
where the interference would come
from the sides.

If your purpose is recording, you do
not need a power amplifier. An amplifi-
er would be needed only if you were
going to drive loudspeakers. [f your
recorder's microphone input does not
have sufficient gain, you might need an
external microphone preamp between
the microphone and recorder. This
could be either the preamp in a micro-
phone mixer (if you have a good, quiet
one) or a musical-instrument “power
booster.” Shure, | believe, makes a
fixed-gain phono preamp (for profes-
sional use) whose RIAA equalization

can be switched out for “flat” re-
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Rogers

LEGENDARY ACCLAIM

RAVE REVIEWS: Year after year, in audio

Rogers loudspeakers get consistently posi-

'
journals and magazines throughout the world, :{ SUBSCRIBER SER VICE

tive reviews. Why? Because something over-
wheiming happens when you connect with
the emotional heart of the music. Make the
connection . . . Rogers, Legendary Acclaim.

o

Place label here

MOVING?

Please give us 8 weeks advance

e “(LS-2) vocals were remarkably clear and
open, with no trace of edginess or hardness.”
HiFi Heretic, 1985 (U.S.)

e “The LS-6 was found to be very well balanced
with a transparent, informative mid, and an
open, airy nature.” HiFi Choice, 1985 (UK)

below.

Name

notice. Attach label with your old
address. and write in new address

e “The LS 3/5A is a real monitor speaker, the
sound is just amazing. The stereo image is

Address

just wonderful.” New HiFi Sound. 1985 (UK)
® “The Rogers Studio 1 was awarded just as
many points as our reference system which is

City

over 7 times the price.” Electonic Sound. 1981
{Germany)

e “The LS7 in its latest form is a really excellent

State Zip

speaker which seems virtually transparent in
its reproduction of MusIC.” HiFi for Pleasure, 1984 (UK)

FOR MORE iNFORMATION CONTACT

Ynaiao

BOX 1840 BRANTFORD ONTARIO CANADA N3T 5W4
BOX 1250 FALLS STANIAGARA FALLSNY USA 14303-0260
(519) 756-4860

AUDIO
1255 Portland Place

PO. Box 5318
Boulder, CO 80322
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sponse; this, too, might suit your pur-
pose if you need more input gain. In
any case, make sure the microphone’s
impedance is close to (and no higher
than) that of the input it feeds. It may
be necessary to use a high-quality im-
pedance-matching transformer to
make the two work well together.

If the microphone input is sensitive
enough, however, do not use a boost-
er. In fact, its use may degrade the
signal by adding more noise than is
present in the recorder’'s mike input.

Recording voices which are some
distance from the microphone is
fraught with other problems. If the re-
cordings are to be made indoors, re-
flections from walls, floor and ceiling
may render the voices unintelligible,
even with highly directional micro-
phones. If the recordings are made
outdoors, you stand a better chance of
extracting information from them, un-
less there is a lot of background noise
coming from the direction towards
which you have the mike pointed.

I trust your reason for recording from
a distance is not to record concerts or
other performances without the per-
mission of those being recorded. This
could lead to legal complications. In
any case, the equipment required to
make good recordings under such cir-
cumstances would be too bulky to be
used surreptitiously. A
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ryston’s name has
Bfor decades meant

the absolute best
in electronics.

Bryston has never con-
sidered price to be an
important criterion in
the design of a product,
only the best possible
audible performance.

The cost was simply a
result of the components
required to accomplish
that end.

Bryston reasoned
there is a large number
of audiophiles, no less
demanding in their ex-
pectation of component
(and sonic) quality, who
have decided to remain

In the United States:

Model .5B preamplifier

with a basic, though
highly competent, sound
system using only a few
of the finest signal
sources. For you, if you
are among this un-
compromising group,
there is now the
Point-Five-B.

The .5B utilizes the finest
components including a
laser-trimmed volume
control, hand tested and
selected transitors in all
amplification functions,
metal film resistors and
polystyrene capacitors
matched to less than
1%. The preamplifier
undergoes extremely
close inspection and a

In Canada:

VERMONT LTD.

RFD *4, Box 2255, Monpelier, Vermont 05602
(802) 223-6159

100-hour burn-in prior
to shipping.

The .5B is a “final
purchase” preamplifier,
(i.e. its performance
may be favourably com-
pared even to the most
costly “exotics”, and it is
unlikely to be surpassed
in the near future), but
is meant to be used in
a sound system employ-
ing only a few quality
components.

We invite you to ex-
perience the Bryston .5B
preamplifier, one of the
easiest-listening, most
musical preamplifiers
available.

MARKETING LTD.

57 Westmore Dr, Rexdale, Ontario, Canada M9V 3Y6

(416) 746-0300

Enter No. 10 on Reader Service Card



THE SILENT
TREATMENT.

WHY BOB CARVER'S MINIATURE
RADIO STATION LEFT THE AUDIO
PRESS SPEECHLESS AND HOW IT LED
TO THE MOST COMPLETE STEREO
TUNER EVER OFFERED.

The new Carver TX-11a Stereo AM-FM Tuner
is a technical four-de-force which further dis-
tances Bob Carver’s unique products from tro-
ditional electronic components —and which
can vastly enhance your musical enjoyment.

TWO TECHNOLOGICAL INNOVATIONS.

The performance of the legendary TX-11
Asymmetrical Charge Coupled FM Stereo
Detector Tuner is increased by the addition of
Ultra High Frequency Wide Band AM Stereo cir-
cuitry. With the new TX-11a, AM stereo sounds
asgoodas FM.

Yes, contrary to popular belief, most AM
stereo stations have frequency response
(20Hz-15kHz), separation (35dB) and signal-
to-noise ratios (70dB) audibly indistinguish-
able from FM stations of equal strength. It's
just that only Carver offers the fechnology
to appreciate this hidden performance.

As for FM stereo, the TX-11a virtually elimi-
nates multipath and distant station noise while
providing fully-separated stereo reception with
space, depth and ambience!

Bob Carver's Asymmetrical Charge Coupled
FM Stereo Detector removes (without affect-
ing stereo imaging, frequency response or
dynamic range) the hiss, clicks, pops, "picket
fencing” and the myriad other unpredictable
noises which alt too often disturb FM listening.

éStiIl interested in the story of the miniature
radio station and how it impressed hard-to-
impress audio critics? Read on. We'llget fo it

after we explain why the quartz-synthesized
-11a Stereo AM-FM Tuner will impress you in
your own listening environment).

A CLEANER, WIDER FM WINDOW ON
THE WORLD.

Because of the TX-11a’s Charge-Coupling
and Leading Edge Detection technology, own-

ership may very well change your listening hab-

its. Right now, you probably confine your FM
listening fo those stations which are strong
and relatively interference-free, avoiding weak
stations and those filied with distortion. Your
options are therefore limited. The TX-11a can
significantly expand your choices by recover-
ing stations previously buried in hiss or prone
to sudden tantrums of noise.

Ovation Magazine observed that the circuit,
*...may well mean the difference between
marginal reception of the station signals
you've been yearning to hear and fruly noise-
free reception of those same signals, permit-
ting you to enjoy the music and forget about
noise and distortion.”

In Audio Magazine, Len Feldman said
“The significance of its design can only be fully
appreciatec by setting up the unit, tuning to
the weakest, most unacceptable stereo sig-
nals you can find, then pushing those two
magic buttons.”

“Separation was still there; only the back-
ground noise had been diminished, and with
it, much of the sibilance and hissy edginess so
characteristic of multi-path interference.”

WHY THE ASYMMETRICAL CHARGE-
COUPLED FM STEREO DETECTOR GIVES
NOISE THE SILENT TREATMENT.

Thirty years ago, the FCC turned clear mono
FMinto a substandard stereo medium (with
fifteen times poorer signal-to-noise ratio) by
approving a broadcast system that is extraor-
dinarily prone fo multipath and
distant-station-noise.

This system separates stereo into two differ-
ent bands. Unfortunately, the bands aren't pure
Left and Right. Instead, one band is comprised
of those parts of a stereo signal that are com-
mon to both channels, (L+R, or mono). The
other signal, far more fragile and prone to infer-
ference, is the difference between the left and
right signal (L-R). t bounces off buildings, hills
and other objects, and wreaks havoc when

I .

(ARVER

POWERFUL

Carver Corporation
P0.Box 1237 Lynnwood, WA 98046



recombined with the strong mano signal.

Bob Carver’s Charge-Coupling circuit takes
advantage of the fact that almast all noise and
distortion is exactly 180 degress out of phase
with the signal it's part of. The TX-11a Stereo
AM-FM Tuner cancels these “dirty mirror”
images before they can reach your ears. That
eliminates up to 85% of the potential noise
foundin distant or noisy stations.

But Bob wasn't safisfied and knew you
wouldn’t be either. So another circuit, the Lead-
ing Edge Detector, goes a step further by tak-
ing advantage of a little-appreciated FM
phenomenon: Just 5% of the L-R signal actu-
ally contributes fo the stereo experience. The
rest simply gets in the way of skyscrapers and
mountains.

The Carver leading Edge Detector operates
onty on this critical 5% of the L-R signal, fiiter-
ing out noise and restoring just that part of the
signal needed by our ears and brain to con-
struct stereo imaging.

Blended back into the monc (L+R) signal
matrix, a net reduction of 93% — or befter than
20dB of noise reduction —is achieved. Al
ambiant and localizing information is recov-
ered. Only hiss and distortion a'e left .g: behind.
Or, as High Fidelity Magazine put |
it, *...clean, noise-free sound out
of weak or multi-path-ridden sig- ¢
nals that would have you lunging
for the mono switch on any ofher &
tuner”

CCRVRY
J ¥ ‘,1
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| THE LITTLEST AM RADIO STATION.

Before we describe the remarkable
atfributes of the TX-11a, we owe you the story
that proves just how far performance can
be extended when a component comes
from Carver.

At arecent press conference, Bob Carver
unveiled @ small antenna connected to avery
low powered AM stereo broadcast fransmifter
(C-QUAM format). Dubbed “Station CRVR,” it
sat next to a Carver Compact Disc Player and
the same TX-11a that's on your dealer’s shelves
right now.

Bob Carver routed the Compact Disc’s sig-
nal to the antenna for reception by the TX-T1a,
and also directly to a preamplifier.

In front of America’s top stereowriters, Bob
switched back and forth between the trans-
mitted signal (as received by the TX-11a) and
the direct CD signal. All listeners had difficulty
distinguishing between the outputs of the CD
player and the TX-T1a Stereo AM-FM Tuner!

Most could tell no difference at all!

HOWAM STEREO GETS
THE SILENT
TREATMENT WITH THE
TX-11a.

* Unique de-emphasis curve

* Whistle Stop cancelling circuit

* Pilot Signal cancelling circuit

* Ultra-low noise balanced station
delector

* Very wide band, minimum phase
intermediale frequency amplifiers.

17
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Model TX-11¢

Think of it. Compact Disc frequency
response and freedom from noise with AM
stereo and the TX-11a. Only Carver could pull
it off, But then only Carver could do the same
for FM, too.

HUMAN-ENGINEERED FEATURES AND
CONVENIENCE.

Many tuners with far less exclusive circuitry
than the TX-11a have far more complicated
exteriors. Bob Carver wanted to make tuning
stations easy, not impress you with flashing
lights or complex programming.

So thirteen presets, wide/narrow band
selectors, automatic/manual scanning and
the buttons which activate the remarkable
Charge-Coupled circuits (Multipath and
Noise Reduction) are all tastefully inset
info the burnished anthracite metal face.
Fullinstrumentation including digital station
frequency readout, 6-step 10dB-interval signal
sirength LED’s and other monitor functions is
recessed behind a panel, visible but not garish.

The result is performance without theatri-
cality. Access without complication.

Atuner High Fidelity Magazine called,
“By far the best tuner we have tested...”

CLEAR THE AIR BY VISITING YOUR
MEAREST CARVER DEALER.

Ask to hear the most expensive tuner they
sell. (It won't be the Carver TX-11a). Now tune
amulti-path-ravaged, hiss-filled FM station.
Tune the same station on the TX-11a Stereo
AM-FM Tuner and press the Multipath and
Noise Reduction buttons. You'll see why no
other FM tuner can approach it. And why no
other AM stereo tuner this good exists
anywhere!

NOISE
REDUCTION

MULTIPATH
REDUCTION

RF GAIN

3
+12a8 LMITER

MUSICAL

Enter No. 13 on Reader Service Card
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Distributed in Canada by Evolution Technology



TAPE GUIDE

HERMAN BURSTEIN

Intermittent Hum and Noise

Q. | have a factory-reconditioned
tape deck about six years old. Initially |
used it for about five hours, and every-
thing was fine. | left it alone for about
one week. Then | played a tape | had
made during the initial period, and
heard strong noise and hum, with the
music at very low level. | turned off the
deck, cleaned the heads with a cas-
sette cleaner, and demagnetized them
with a cassette demagnetizer. | rein-
serted my tape, and everything was
fine. About one week later | tried to use
my deck, and again | got the hum and
noise. This time | just cleaned the
heads, and once more everything
worked fine. What is going on?—Leslie
Page, Brooklyn, N.Y.

A. | can see no reason why dirty
and/or magnetized heads would cause
hum and noise and reduced sound
level. | believe that cleaning and/or de-
magnetizing, followed by restoration of
normal operation, was coincidence.
The problem may lie in a faulty compo-
nent such as a resistor, capacitor, or
transistor; the "shock excitation” of
turning the deck off or on may be caus-
ing an intermittent condition to appear
or disappear.

Intermittent problems such as this,
which come and go almost at random,
are very difficult to correct. The prob-
lem may fail to appear when the ser-
vice shop checks it, or may disappear,
by sheer coincidence, when the repair
shop does anything to cure it, relevant
or not. It may be advisable to wait until
the hum and noise problem appears
more consistently before taking your
deck in for repairs.

Mettle of Metal Tapes

Q. Can a metal tape recorded on a
high-quality cassette deck confidently
be played on other decks without 10s-
ing high-frequency response? Is it pos-
sible to demagnetize the heads of less
sophisticated units, such as portable
players or car cassette players, so that
metal tape will not undergo high-fre-
quency loss? Also, can a metal tape
be stored for an indefinite period under
normal conditions without loss of quali-
ty?—J. Gary Sparks, indianapolis, Ind.

A. | doubt that your metal tapes will
be harmed when you play them in rela-
tively inexpensive cassette decks if
you periodically demagnetize the play-

ers’ heads—and even that should net
be necessary often. So far as | know,
metal tapes, like the other types, can
be stored for long periods without loss
of quality. However, it is a good idea to
play these tapes every few months, or
at least put them through fast wind and
rewind to relieve stresses.

dbx | vs. dbx Il

Q. What is the difference between
dbx Type | and Type |l noise-reduc-
tion systems?—George Rauscher,
Hepzibah, Ga.

A. Type | dbx is intended for profes-
sional applications; Type [l is generally
incorporated in cassette decks and
outboard units for consumer use. Type
| offers somewhat flatter frequency re-
sponse than Type Il. Circuitry is differ-
ent in each type, so they are consid-
ered incompatible.

Shelf Life

Q. | am concerned with the long-
term use and storage of magnetic
tapes, both used and virgin. Is there a
“decay” factor? If a reel of tape is un-
played for, say, a year after recording,
does it suffer any loss in quality? And rs
there some sort of shelf life for virgin
tape?—Ken W. Hind, Edmonton, Al-
berta, Canada

A. So far as | know, the shelf life of
tape is unlimited, whether virgin or re-
corded, assuming temperature and
humidity conditions are within the
range called “normal.” A recorded
tape may acquire noticeable print-
through after storage. (The thinner the
tape, the more likely this is to occur.)
But most of this print-through occurs
during the first hours or days of stoi-
age, so the length of time the tape is
stored has less effect than the storage
conditions. Print-through will be more
severe under conditions of high tem-
perature or in strong magnetic fields. It
may possibly be reduced by putting
the tape through fast-wind one or more
times before playing it.

| gather from your mention of reels
that you are using open-reel tape. If
your tapes are recorded in one direc-
tion only, as quadraphonic, multi-track,
and two-track stereo tapes are, you
can minimize print-through problems
by leaving the tape wound on the take-
up spool, and only rewinding it just
before playing. This forces you to give

the tape the recommended fast-wind
before playing. It also renders less ob-
jectionable whatever print-through
does occur, by making it appear as a
natural-sounding post-echo rather than
a pre-echo (something which cannot
occur naturally).

Not rewinding immediately after play
also leaves the tape evenly tensioned
on the reel or hub, and usually more
evenly wound than it would be after
fast winding. This helps protect the
tape from physical stretching and pre-
vents stray windings from poking out of
the tape pack, where they can be
damaged in handling.

Over time, a recorded tape might
lose something like 1 or 2 dB of re-
sponse at the very high end, although
this effect tends to be minimal with
modern tapes of good quality. Such
tapes should be able to undergo at
least 500 passes through a tape deck
without appreciable deterioration of
their magnetic and physical character-
istics. Tapes of lesser quality are more
likely to change shape or shed oxide
during long-term storage.

Efficient Bulk Erasers

Q. | am becoming desperate to ac-
quire an efficient bulk eraser for my
large collection of cassette and open-
reel tapes. My present hand-held eras-
er, no matter how | use it, has given
very poor results; instead of removing
magnetic patterns it has introduced a
lot of hum and noise. | would appreci-
ate any suggestions.—Richard Carle-
ton, Topeka, Kans.

A. Bulk erasers that perform effec-
tively are not cheap. They may go for
anywhere from about $75 to $200, and
possibly even higher. Among compa-
nies that make them are R. B. Annis
Manufacturing Co., 1101 North Dela-
ware St., Indianapolis, Ind. 46202; Ge-
neva (formerly Nortronics), 7255 Flying
Cloud Dr., Eden Prairie, Minn. 55344;
Robins Division of Benjamin Electro-
products, 232 Sherwood Ave., Farm-
ingdale, N.Y. 11735, and TEAC, 7733
Telegraph Rd., Montebeilo, Cal.
90640.

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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#C383-7481 Count Basie and his #C38-7680 Duke Ellingtan; S.R.0.; #C38-7681 Dav¢e Enubeck, The
Orchestra; Basie in Europe; recorded Recordedlive; includes Take the A Train, Quartet; Recorded live; features

live; with Whirly-Bird, Jumpin' at the | Got It Bad and that Ain’t Goed. Cassette: Brandenburg Gate, Someday My Prince
Woodside. Cassette: MC-7481. MC-7680. Will Come. Cassette: MC-7681.

Previously unreleased Basie, Ellington, Brubeck
..Now on CD and cassette.

Hear nine legendary jazz perfarmances you've never heard before with sound quality you’ve never heard befare. Released in
conjunction with producer Sonny Lester, these new Denon CDs and high-bias cassettes capture up to 65 minutes of live

perfermances by Louis Armstrong, Charles Mingus, Dave Brubeck and jazz aristocrats like
Count Basie and Duke Elfington. .
This is only the beginning. Look for more new releases that take advantage of Denon

digital technolagy. The jazz greats have never sounded so great. The First Name in Digital Recording
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#C38-7678 Modern Jazz Quartet; #C38-7682 Gerry Mulligan; Mulligan; #C38-7685 Louis Armstrong; Singin’
Longing for the Continent; Recorded Recorded live with Buddy Clarke, Mel n’ Playin’; Recorded live; featuses Hello
live; features Django, Odds Against Lewis, At Farmer, Bob Rosengarden. Dolly, Mack the Knife, St. James Infirmary.

Tomarrow. Cassette: MC-7678. Cassette: MC-7682. Cassette: MC-7685
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#C38-7682 Thekcnious Monk/Max #C38-7€79 Stan Getz wity» European #(38-7684 Joe Will=ms; Faving :he
Roach, Eurcpean Tour; with Thad Jones, Friends; featuring Martial Solal, Pierre Blues under Eurapean Sky; with Count
Charlie Rouse, Tommy and Staniey Michelot, Jean-Marie Ingrand. Cassette: Basie & His Orchestra, Ellis Larkins.
Turrentine. Cassette: MC-7683. MC-7679. Cassette: MC-7684.
Nippon Columbia Co , Ltd., Toxyo, 107 Japan Denon America, inc., 27 Law Drive, Fairfield, N.). 07006 Audio Market Sales, 633 Main 5t., Milton. Ont. L9T 3J2 Canada
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HX Pro, which protects
against tape saturation,
isn’t available as an
add-on. If you have a
recording problem, try
lowering the level a bit.

R e | e == 2

Steady Hum

Q. My new cassette deck produces
hum throughout a recording. It is par-
ticularly noticeable between selections
and at low music levels. When | substi-
tute my old, inexpensive deck for the
new one, the problem disappears. |
have already exchanged the new deck
for another unit of the same model, but
there is no improvement —Brian Ro-
senbaum, Chicago, Ill.

A. First determine whether the hum
occurs in recording or playback. Rec-
ord a cassette with your new deck; if
the hum is present when you play it
back on the new deck but disappears
on the old, the problem is in the new
deck’s playback. If the hum is present
in playback on both machines, the
problem probably is caused by the
new deck's recording. The deck may
be to blame even though you say you
exchanged it. This could be due to
poor design, faulty parts or construc-
tion (such as internal layout of leads),
etc. It may be necessary for you to

make still another exchange, perhaps
for another model or make.

It is also possible that the cables
between your deck and your amplifier
are not securely inserted into the jacks.
Try pinching the shells of the plugs to
get a tighter fit, and twist each plug
back and forth as you insert it into a
jack. Another possibility, if your com-
ponents are stacked atop each other
or are in very close proximity, is that
the playback head is picking up hum
coming from the transformer of another
component.

Adding HX Pro

Q. ! would like to add Dolby HX Pro
to my cassette deck for both playback
and recording. Is there anyone who
makes an add-on unit for this purpose?
If not, can you suggest how | can ac-
complish this?—James L. Dagley, Jr.,
Port Orange, Fla.

A. Dolby HX Pro is used only in re-
cording. It employs the high-frequency
content of the audio signal as part cf

the bias in recording. As the high-fre-
quency content increases, the amount
of bias current drawn from the bias
oscillator is decreased, and vice versa.
Thus the total bias—most from the os-
cillator and some from the audio sig-
nal—remains constant. This avoids
overbiasing and the consequent loss
of high frequencies. In other words, the
deck provides greater headroom, i.e.
protection against tape saturation by
treble frequencies of high amplitude.
HX Pro is a quite sophisticated sys-
tem. It would require considerable
technical knowledge and skill to incor-
porate it into an existing deck, and it is
not possible, here, to tell you how to do
this. Also, there is no such thing as an
add-on HX Pro unit. If your deck gives
you a high signal-to-noise ratio (which
it should if it incorporates Dolby C NR),
and it you believe you are running into
tape saturation, back down on your
recording level a few dB; the decline in
S/N will probably be unncticeable, or
nearly so. 4
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Give us afoot...
and we’ll give you

aconcert!

We've packed more musical perfection into one square
foot than you may believe possible. The three-way

Design Acoustics PS+8a speaker system handles up
to 200 watts of power, yet is sensitive to the most
delicate sounds you can hear.

Part of the secret is our Point Source design, with
the smallest possible baffle to eliminate destructive
sound diffraction by 40%. Plus a down-firing woofer
that delivers enhanced bass response. And our
Optimized Decade Crossovers™ which insure clean,

clear sound in the critical mid-range while improving

stereo imaging.

Be prepared for a delightful surprise when you
hear the Design Acoustics PS-8a for the first time. And
another surprise when you hear the low cost. Write
today for your nearest Design Acoustics dealer.

Great stereo is just two square feet away.

PS-8a Three-way Point Source Speaker System

DESIGN "
ACOUSTICS

An Audio-Technica Company

1225 Commerce Drive, Stow, Ohio 44224




“e..the m[lntnsh(D has the best sound yet of any
COMPACT DISC PLAYER .. .”

Mcintosh has earned world renown for its
technological contributions for improved
sound. When you buy a Mclntosh you buy not
only HIGH TECHNOLOGY that leads to
superior sound reprcduction, you buy
technological integrity proven by time. The
Mcintosh Compact Disc Player is the newest
evidence of Mcintost technological integrity.
For more information on the Mcintosh MCD 2000

Compact Disc Player and other industry-leading
McintosSh products write:

McINTOSH LABORATORY INC.
P.O. Box 96 EAST SIDE STATION, A105
BINGHAMTON, NY 13904-0096
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Lots of new companies make speakers forcars.
We'’ve made speakers since this car was new.




in 1954, the Dodgers were in
Brooklyn, Brando was on the waterfront,
and Elvis was in Sun Studios. In
September 1954, a classic two-seater
called the Ford Thunderbird went into
production.

That same year, Acoustic Research
invented the Acoustic Suspensicn
principle and used it to create arother
classic: the first high fidelity boakshelf
speaker. Soon, AR products became the
most revered, most sought-after, most
imitated speakers in history.

Now, Acoustic Research puts its
years of loudspeaker experience on the
road. With the sophisticated new GCS
Speakers. Most car speakers airr their
tweeters at your rear window, not at you+
ears. AR’s GCS-100 system has separate
component woofers, midranges and
tweeters. So you can mount the tweeters
up front, where you can hear them. And
the GCS-300, aclassic 6 x 9, tills the
tweeter towards the front. While many
car speakers have no crossover a: all,
these AR speakers have true electronic
crossovers for minimum IM distartion.
And while others use flimsy paper cones,
AR uses ultra-rigid polyproplyene.

Ultimately, making car speakers is
easy. The hard part is making speakers
sound gcod. And that's precisely what
AR has been doing for 32 years.
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EDWARD TATNALL CANBY

MATTERS OF SUBSTANCE

ew materials—they rule our
N world. If you have lived through

the bulk of this century you will
understand that major innovations in
our jet-speed technology always begin
with something new in the way of mate-
rials—either an exotic suddenly be-
come economically viable, like alumi-
num, or a substance that nature hadn't
thought of but man has made, like
chromium dioxide. (Or, as we'll see in
a minute, MetGlas.) it is the same in
audio as in other areas. Give us a new
material, and we spurt forward as fast
as R&D will allow.

I find it always interesting, then, to
gander the latest materials all over,
even those that seem totally removed
from the audio arena. You never can
tell; they might turn into next year’s
sensation. l'll admit | get much plea-
sure just watching the reports, and
speculating. More fun than lottery num-
bers and about as likely to pay off.

| can remember when aluminum first
appeared in the consumer world and
elsewhere, after a quarter century as
an expensive exotic. Quite sensational
and very handsome. It revolutionized
the kitchen, of course—I| can still see

my mother's ol/d iron skillets and
greasy, rusty frying pans, the heavy
crockery and jugware, the chipped
enamel, the nickel-plated counter tools
with the wooden hardles, red or green,
that quickly split and came off. And
those massive meat grinders with
curved meial handles, disassembled
after each grinding—a child’s heaven.
Priceless antiques now, but aluminum
was a huge improvement. There was
duralumin too, for aircraft frames, for-
merly patched up out of balsa wood
and steel wires. The old Graf Zeppelin
used to mosey over New York every
few weeks, casually, and | would
glance up at it. The Hindenburg also
would fly over; | saw it blow up at a
distance, from Princeton, N.J. All this
and more was dug to the sudden
abundance of one formerly scarce
metal, aluminum. It came in so fast (via
the electrolvtic process) that we never
got to agree with Europe as to how to
spell it or say it. In England, they say
“al-you-MIN-ium,” spelled aluminium.
We haven't used much aluminum
wire in audio circuitry, but about 50%
of our haraware is still made of that
metal. It dealt us a sidelong glance.

Plastics are another story—they make
up not only a million audio parts, large
and small, but our basic recording me-
dia, disc and tape. As you probably
know, the first magnetic tape was solid
spring steel, wound on enormous,
heavyweight reels; you could “edit”
these, I've heard tell, with solder and a
blowtorch. Even so, this system was
used very practically for delayed
broadcasts. After that—still without
modern tape—we went to the opposite
extreme, paper tape. | remember that
stuff all too well; | used it on the first
home tape recorder, the Brush Sound-
mirror. Just shows how much we need-
ed the later array of plastic materials,
which did not appear until after WW 11,
for the most part. But then the vast
spread of new plastics set us up in
audio for much of our later develop-
ment, and don't forget such incidental
items as rubber-plastic insulation on
circuit wire. Did you ever work with one
of the old pre-plastic household elec-
tric cords, wound with several layers of
cloth insulation which came undone,
unwound, and shredded into snarls?
Insulated wire had been a problem
since the beginning of the use of cur-
rent electricity.

You never know. Usually, when one
of these basic new materials appears,
it is a substance looking for a use. The
original promoters have ideas but they
are often off the mark. Like Edison's
dictating machine, out of the talking
machine, which didn't get to be a mu-
sic machine for a long time. Usually,
unexpected uses pop up and change
history. Often, of course, the material
itself is an accident, discovered en
route to something quite different.

When | first heard of that new syn-
thetic material, chromium dioxide,
newly wrought in a fiery furnace by
DuPont, | rushed right out to the intro-
ductory press conference, because
this was a highly magnetic substance
that could be pulverized and coated
onto plastic tape. It was already being
used for tapes on big old mainframe
computers. So why not for audio? A
chrome tape would outperform exist-
ing audio tape in important ways.

That event, as | remember it, was a
genial farce. DuPont wasn't talking. A
curious factor, corporate secrecy. Yes,
chrome was being promoted for com-
puter tapes. Was there any thought of
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The enormous efficiency of
digital media forces us to
look for improvements in
magnetic recording. After
all, it’s still our base, in
audio and video.

a chromium dioxide audio tape? Polite
silence. Yes, they said, we are produc-
ing computer tape, right now, with this
material. Period. As bland as you
please. But nobody got a word out of
them, as | remember it, concerning
professional and consumer audio
tape. Why? Business strategy, we will
suppose.

| might add that, as often happens,
chrome stimulated improvements in
the nonchrome tape formulations that
still continue today, reducing the once
considerable difference in perfor-
mance to a much finer distinction. So
we have both kinds still with us. And
we still look for improvements. Note the
same thing happening between the LP
and the CD—the LP has never been
finer than in these years of its competi-
tion with the CD.

in spite of digital everywhere, we
continue to search almost frantically for
more efficient ways to record via the
magnetic medium. It is still our base,
both in audio and video; only the vari-
ous disc formats—the audio products
“published,” so to speak, with indelible
ink—are nonmagnetic. But the enor-
mous efficiency of the microchip, of the
little CD with the big play, of the movie-
on-a-disc, all force us to look for any
possible avenue of improvement that
might mean more and better magnetic
recording on less tape—and we are
moving. A few years ago, 8-mm video
(with audio attached) seemed highly
unlikely. Now it is already beginning to
do what the much larger formats can
do. We are holding our own, magneti-
cally, but barely. Improvements are
welcome, especially radical ones.

MetGlas. That may sound to you, as
it did to me, like some unpleasant kind
of medicine. But one look at the pic-
tures in a fancy stockholders’ brochure
out of Allied Signal, the new giant com-
bine of two major outfits, told me other-
wise. Did | jump in surprise! What was
that? It looked like recording tape. It
wasn't recording tape.

MetGlas is a wholly new form of met-
al alloy that apparently has never exist-
ed in nature or, until recently, via man’s
tricky handiwork. As the name actually
implies, it is a true glass, all metal. That
is, there is no regular crystalline struc-
ture, only an amorphous mix of mole-
cules in random order. This gives the
alloys—a whole family of them—some

remarkable new properties. First of all,
they are highly magnetic, far more so
than pure iron. Second, they are pro-
duced in flat ribbon form, not in cast-
ings; they spin off a whirling wheel onto
take-up reels. No, not audio or TV
reels! The system is derived from Al-
lied Signal's fiber operations, far re-
moved from any thought of recording.
The reels just look like TV. And the
ribbons of flexible metal just ook like,
say, 2-inch video recording tape. A
rich, reddish brown in color, obviously
thin enough to wind and curl in any
direction or maybe lie flat. Astonishing.
For an audio eye and a video eye,
anyhow.

“Standard alloys with aligned or
crystalline atomic structures,” says Al-
lied Signal, “usually have a few miss-
ing molecules because manufacturing
processes are imperfect.” (Here my
mind ran on the glitches and drop-outs
in audio tape, and those digital errors
that require the elaborate correction
systems we now have in place.)
“Amorphous structures, like MetGlas
alloys, do not have these imperfec-
tions, so they are stronger and harder.”
And maybe less subject to irregular-
ities that might foul up a magnetic re-
cording? That's what | would think.
Compare this to an optical lens made
of absolutely uniform amorphous
glass. Think of the accuracy of a tele-
scope! That's glass for you.

MetGlas seems to be based on iron,
variously alloyed. We in audio have
already been able to produce a pure-
iron recording tape of the standard
coated sort, though not before there
were actual explosions due to very

rapid oxidation of the pure metal. That
problem was solved, laboriously but
triumphantly. Now we are looking at an
amorphous alloy which is far superior
to iron in its magnetic character and
which features an inherent resistance
to corrosion; if it could be made into a
solid-metal tape, there would be no
problem in that respect.

I think it is a nice speculation. The
company says that MetGlas, sort of a
cross between a sheet of metal and a
metal foil, is “both flexible and tough.”
Could there not be a thin metal ribbon
of it, thin enough, strong enough, to
reel properly on a machine or in a
cassette and to lie down flat for head
contact? A tall order, I'll admit, one
probably requiring much R&D and a lot
of juggling of parameters. Still—it
might be possible.

Keep in mind two points. First, there
is no mention whatsoever of audio or
video recording in Allied Signal's ac-
count of MetGlas. That is strictly my
idea. Unless, of course, they are being
cagey and not saying. The initially de-
scribed applications for MetGlas in-
clude, for instance, using it to make
magnetic elements in large utility-type
transformers. There are evidently small
stamped and shaped parts of Met-
Glass in some new VCRs, a metal
glass obviously being good for that
kind of processing. (I would suppose
these are magnetic elements in mo-
tors, relays, and the like.) MetGlas ap-
pears in high-speed computer print-
ers, heat exchangers, and more—al-
ways as a magnetic metal alloy replac-
ing standard formats for dramatically
improved performance. This substitu-
tion market is so promising that the
company figures a $6 billion world
market in electrical steels might be en-
tirely replaced by MetGlas, part for
part. But a MetGlas "“tape” for record-
ing? Not a word! That's just my idea.

Second, note that this would never
be a recording tape in the usual sense,
a plastic base coated with magnetic
material. It would be uniformly metal,
all the way through. No coating, just
the pure alloy. And yet maybe, even
S0, it could operate as a de facto tape
that could meet the required specs,
both mechanical and magnetic. So |
am guessing. Somebody else will have
to find out.

MetGlas was discovered, or invent-
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Tuner/Auto-Reverse

Cassette Deck
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for Reference Playback

f an
SFRO Staggered . goalb;,"'(aé)l%
Four Channel Power Amplifier + Schotz-Engineered
« FRONT - 15watts x 2, - Discrete Circuitry by Nelson Pass Tuner Section
20Hz-20kHz, 4 ohms, 01% THD .+ No Current Limiting, + Theft-Proof Removable
<« REAR - 30wattsx 2 Stable to 2 ochms DIN Chassis
20Hz-20kHz, 4 ohms, 01% THD  « Manufactured in USA « CD Input

« Bridgeable Rear Amplifier
to 80 watts Mono

SOUNLS AN

. i NEW JERSEY
Audiition the complete line Cheny il Soundworks
ifi Il
of Amplitiers, Crossovers and Tuner/Decks Rovtniigg Beacon Custom Car
at your nearest SOUNDSIREAM Authorized Dealer. Paramus Harvey Sound
eonard Radio
Ramsey The Rolling Tone
Scotch Plains Kartunes
ALABAMA COLORADO
Auburn Accurate Audio Oenver Quality Autosound w85§ Cgé%weﬂ (s:amsrlvr\‘ 'Swousr:g
Huntsville Campbells A7V Englewood Excaiibur St rusin
ALASKA Ft. Colling Quality Autosound NEW YORK assic AUtoS
Anchorage Cartronics by Tony CONNECTICUT gayporl g:’ﬁcmg}gwr?“"d
ARIZONA Danbury Hi Fi Stere C ot A Concens
Tucson Classic Car Sounds Glastonbury Audio Fidelity Huntinoton AB Car Slerpeo
ARKANSAS Greenwich New Engfand Radio & Moonroofs MK 9 4-Wheel Sound
Hot Springs Your Car Stereo New Haven New England Radio & Moonroofs Néw ",f)c'g cit HarveeeSog;g
Littie Rock Your Car Stereo Niantic Baysounds y Stratford Setvice
NORTHERN CALIFORNIA HAWAII Ultrasmith
Berkeley Uncle Ralph's Audio Honoluly Island Sound Rochester Sound Concept
Qublin Valley Auto Air and Radio IDAHO White Plains Harvey Sound
Farrtield Stereo Unlimited Boise Sterea Shoppe NORTH CAROLINA
Sacramento Paradyme Car Audio ILLINOIS Durham Dashboard
San Jose Century Music Chicago Mobile HiFi wilmington Atlantic Audio
SOUTHERN CALIFORNIA Downers Grove Satecar OKLAHOMA
Bellflower American Car Stereo Elmwood Park Finishing Touch Tulsa Phonograph Ltd
Beverly Hills Beverly Hills Autosound Mt. Prospect Mobile Music PENNSYLVANIA
Brea California Mobile Systems Niles Stereo Studo Bryn Mawr Goodman Auto Radio
Canoga Park Car Fidelity Palantine Stereo Studio | Tepper
Culver City Haas Auto Stereo Schaumberg Stereo Studio Pottsdam Custom Auto Sound
Encinitas North County Audio Viila Park Stereo Studio SOUTH CAROLINA
Encino Car Fidelity KANSAS Charlestor Dashboard
Gardena Autometics Lawrence Sounds Great Car Stereo L
Glendale House of Natural Sound KENTUCKY TENNESSEE
Hermosa Beach  Auto Systems Lexington Auto Sound Knoxvitle Car Tunes
Hollywood Car Fidelity LOUISIANA Nashville HIFiBuys
K‘g'et‘]”g“ 4 (T:ealggslAulo Exotica Lafayette R&R Audio and Video LEX{AS Roadsounds
orth Hollywoo ar Fidelity ustin Ul
Northridge Sound Station QAAWND Auto Radio C Dalias Earmark
Santa Monica Advanced Mobile Sound ockville uto Radio Center Houston Auto Entertainment
Car Fidelty MINNESOTA Home Entertainment
Sherman Oaks Andy's Auto Radio Hopkins Transportation Electronics San Antonio Audio Concepts
Sound Station NEVADA WASHINGTON
Thousand Qaks ~ Phantom Las Vegas Sound Experience Seattie Northwest Audio/Video
Torrance Paris Audio Mobilsound NEW HAMPSHIRE CANADA
West Los Angeles  Panis Audio Mobilsound Hanover Campus Hi Fi Scarborough Ontario Audio Magic

2907 West 182nd Street Redondo Beach California 90278 (213) 214-4652

Enter No. 36 on Reader Service Card

To produce a given
magnetic field, MetGlas
requires 70% less power
than conventional silicon
iron. Doesn’t that say
something to you?

ed, some 20 years ago at Allied. How-
ever, as with aluminum, which could
not be produced in quantity when it
was first isolated, MetGlas was not
amenable to mass production. We are
all aware that if you want small crystals
you must cool fast, whether in metal or
plain old ice. The faster the cocling,
the finer the crystalline structure. This
applies to the whole complex of metal-
working technology over millennia,
along with bending, pounding, knead-
ing. Quenching is the old metalworking
term for quick cooling—you dunk a
red-hot piece of metal in a pail of wa-
ter, for instance. It follows that, to make
an amorphous and noncrystalline met-
al, you must gquench at enormous
speed. How to do it? Not like the vil-
lage blacksmith. That was the problem
with producing MetGlas.

The new MetGlas process pours hot,
liquid metal onto a wheel spinning at a
tremendous rate; the metal is whirled
and simultaneously cooled at one mil-
lion degrees C per second, solidifying
in less than a millisecond. It flies off
continuously in a ribbon, to be collect-
ed on winding machines which are
definitely not tape recorders, though
they may look like it. That's how it is
done, roughly speaking. No wonder it
took a while to work up to mass pro-
duction! I'd call this a 2,000-year
breakthrough in metalworking tech-
nique. Beats even Bessemer.

What are the magnetic properties of
MetGlas? All-important, of course, but
we aren't told very much. (Maybe you
could pry the specs out of the compa-
ny if you tried.) Suffice it to note that
MetGlas requires 70% less power to
produce a given magnetic field than a
conventional magnetic silicon iron. Not
our usual terminology, but doesn't that
say something to you? Does your hair
stand on end?

MetGlas, of course, must be made in
a tape-like ribbon because of that in-
stant quenching. It is inherently tape-
like to begin with. A thicker MetGlas
wouldn't quench. Not to an amorphous
state, anyhow.

Final thought: Suppose we
quenched at half speed to produce
billions of neat little molecule-sized
magnetic domains, nicely patterned?
You could tailor the structure to suit
recording purposes—just maybe?
Well, it's a good fantasy, anyhow. 4
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Audio Control's 2XS crossover has
both mono and stereo subwoofer
outputs.

'H/fonics’ Ceres: The first true
parametric for the car?

The Denon DCE-2150 equalizer
spaces its bands more closely below
1 kHz than above.

Scosche's Rack allows a half-height

equalizer and head unit to be put into
Detroit dashboards.

t January's Consumer Electron-
Aics Show, | visited all the car-

stereo exhibits | could, except
for those that were outdoors—the fan-
Cy, super-power car installations, each
turned up to outshout its equally loud
neighbors. This is power for power's
sake, and although some of these in-
stallations can sound superb at real-
world levels, there's no way to assess
them over the din. "it's another planet
out there,"” said Greg Mackie of Audio
Control, after wincing his way past the
blare.

Mackie's company has expanded its
own car-stereo line a bit, still empha-
sizing music over macho. The EQX
combination crossover/equalizer has
been split into separate units, for in-
stallers who don't need the combina-
tion. The $189 EQL repeats the $299
EQX's unique equalizer setup, with five
half-octave bands in the tricky range
from 45 to 180 Hz, and seven octave
bands from 180 Hz up to 16 kHz, all
designed to be set by the installer and
then left alone. To keep owners and
their friends from messing up the set-
tings, the EQX and EQL are designed
to be mounted in the trunk and have
flat knobs that require a coin or screw-
driver for making adjustments. Audio
Control now also offers a screw-on
cover with a space for the installer's
label. (I suggested that installers also
mark the covers with tape seals; this
would make it easy to tell whether cus-
tomers have meddled.)

But how does the installer know just
how to set the equalizer? Doing it by
ear is often imprecise and always slow,
so Audio Control will offer installers a
one-third-octave spectrum analyzer,
the SA-3050, at a ridiculously low $550
or so, plus about $110 for its calibrated
microphone. The analyzer will operate
from rechargeable batteries as well as
house current, so it can be used in the
field or even while the car is moving. It
will have several memories, plus provi-
sions for integrating the input from sev-
eral microphones, to smooth out local
variations in sound response.

Audio Control's new 2XS crossover
($99) offers another convenience to
the installer: The plug-in network which
sets its crossover frequency can be
mounted on the end of an extension
cable, so installers can sit inside the
car to hear the effects of changing

crossover points. Both mono and ste-
rec subwoofer outputs are built in, as is
an inverted .mono output for bridging.
The 2XS also has a subsonic filter to
deal with the ultra-low frequencies
found on some CDs.

Mackie decries the common prac-
tice of leaving a response notch at the
crossover point to counteract the ef-
fects of the car's resonances. It can
work, but only when the desired notch
falls at a crossover point that's right for
both the woofer and subwoofer, a coin-
cidence the installer can't rely on.
“Equalization,” Mackie feels, "should
be left to equalizers.”

And there were equalizers aplenty at
the show. A growing number were, like
Audio Control's, designed to be set up
by installers. Rockford Fosgate's OEQ-
1, for instance, requires a jeweller's
screwdriver to set the amplitude and
center frequency of each of its nine
bands. The boost and cut is limited to
+9 dB, allowing more precise control
than the more common (and seldom
needed) =12 dB range; center fre-
quencies of each band are adjustable
over a half-octave range. A bypass
switch simplifies comparison between
the original and the equalized re-
sponse.

Hifonics claims its Ceres ($400) is
the first true parametric EQ for the car,
with front-panel control of boost and
cut (up to =20 dB for very narrow
frequency peaks or dips, less for wider
ones), bandwidth (0.16 to 2 octaves
per band), and center frequency (in
three overlapping ranges). The Ceres
also has a switchable external-proces-
sor loop to permit insertion of active
crossovers before the front/rear fader
circuits; this allows constant low-bass
level at all fader settings. There are
also separate CD and radio/cassette
inputs. The control design suggests
that the Ceres is meant to be placed
out in the open; this strikes me as an
invitation to disaster, since parametrics
are easy to misadjust if you try to set
them by ear, especially if you're driving
at the time.

I'm not quite sure about the Ceres
claim of primacy. Zapco's four-band
PX ($480) has long allowed adjustment
of both center frequency and band-
width, albeit by plug-in modules rather
than built-in controls. To compound the
confusion, Zapco calls the PX a para-

32

AUDIO/MAY 1986




THE KICKER CLASSIC

St
To High Performanee
Gar Audio.

Self-Contained Stereo Speaker Systems

Available at better car audio specialists nationwide.
In Canada, F R £ C R Thornhill, Ontario {416) 731-2022

stillwater
1212 South Main Stillwater, OK 74074 (405) 624-8510 _ designs
Enter No. 37 on Reader Service Card



Equalizers are becoming as
diverse as the cars they go
into. New models include
parametrics, as well as
trunk-mounts with and
without remote controls.

For easier installation, some amps
(such as this Alphasonik A-4018)
have both DIN and RCA jacks.

Blaupunkt's radically styted MD 5054:
A whole new angle on treble.

Phase Linear's new speakers use
graphite cones.

metric in their spec sheets, but prints
“Paragraphic” on its control panel. (In-
cidentally, a 120-V power supply is
now available, allowing the PX to be
used in home or pro applications.)
Precision Power's PAR-224 ($250) is
definitely paragraphic. Center frequen-
cies, but not bandwidth, are selectable
for each of its four bands. The center-

frequency selections seem well cho-
sen, spaced a guarter octave apart in
the critical mid-bass (150 to 240 Hz), a
half octave apart in the sub-bass (30 to
90 Hz) and treble (6 to 16 kHz), and a
full octave apart in the midrange (500
Hz to 4 kHz). Since the center-frequen-
cy selectors are hidden away, user fid-
dling should prove no more disastrous
than with a graphic equalizer. Like the
Ceres, the PAR-224 has dual inputs for
CD and radio/tape units.

Another Precision Power equalizer,
the EQM-300 ($75), has no knobs or
switches. Its characteristics depend
upon which of its output jacks you use.
One pair gives a sub-bass boost of 10
dB at 50 Hz to overcome road rumble,
a second pair gives a 6-dB cut at 200
Hz to minimize car resonances, and a
third pair gives both at once. It's a
cute, quick, inexpensive fix for several
common problems.

Coustic's EQ-1030, on the other
hand, gives you not just the usual con-
trols but the means to set them accu-
rately. Exemplifying a trend | men-
tioned in the March issue, this equaliz-
er has its business end buried in the
trunk but is controlled remotely from
the passenger compartment. The com-
pact control section, a mere %-inch
deep, includes a seven-band spec-
trum-analyzer display to match the
seven EQ bands, plus an input for its
calibrated microphone. Since the mike
is not mounted in the unit, you can
equalize response to be acoustically
flat where your ears are, not where the
analyzer is mounted. Once you've
completed your analysis, you can store
your desired EQ settings in one of the
four user memories. Setting the EQ
bands is slow because you can ac-
cess only one at a time; you have to
cycle through the bands with a selec-
tor button before pressing the boost/
cut keys to adjust each band. But on
the road, you just select the memo-
rized curve you need, or remove all
equalization from the system.

The EQ-1030 also includes a CD in-
put (on the front panel of its control
unit) plus dbx noise reduction for play-
back of dbx tapes if your head unit
lacks that NR setting. (Coustic's one-
piece EQ-1020, $250, has dbx NR and
a CD input too.) A crossover is built
onto, not into, the 1030, so it can be
removed and placed on an extension

cable, allowing the installer to adjust it
from inside the car.

The convention of even spacing be-
tween equalizer bands is changing.
There's a definite trend towards spac-
ing the frequencies more closely below
1 kHz than above. This is seen not only
in the Audio Control EQL and EQX, but
also in Denon's new DCE-2150, a half-
DIN-sized seven-bander which uses
octave spacings between 50 and 400
Hz, then 1%-octave spacings for the
three bands from 1 to 10 kHz. Some
Pioneer models do the same.

Two bits of news for Detroit fans:
Scosche now has $28 rack kits permit-
ting half-height equalizers to be mount-
ed with normal-size radios in Ford,
Chrysler, and GM cars and trucks. And
Zapco has developed a seven-band
graphic EQ and a subwoofer amplifier
to be used in factory-installed Ford
systems.

In power amplifiers, a number of
home audiophile ideas are taking root
in the car. Zapco, for example, offers
an energy-storage module as an ac-
cessory for two of its amplifiers, an
idea | first encountered in a Dynaco
home amp. With the Dyna, though, the
module was designed to increase out-
put power; Zapco's version increases
the low-end bandwidth to 16 Hz at full
rated power and keeps distortion to a
minimum at 1-watt output levels.
Soundstream has joined Alphasonik in
the manufacture of Class-A car amplifi-
ers. Several makers are bragging of
their high current capacity and ability
to handle 2-ohm loads (even more of a
necessity in the car than at home).
Proton's DPD (Dynamic Power on De-
mand) circuitry, with its high 6 dB of
headroom, is now available in two of
the company’s car amps, the 75-watt-
per-channel D275 and the 30-watt-per-
channet D230. Rockford Fosgate now
has several MOS-FET models. Denon's
DCA-3175 boasts of non-negative
feedback and “non-switching Class-A"
circuitry, the company's way of com-
bining Class-B efficiency with Class-A
freedom from switching distortion.

Of course, these amplifiers also
have design features specifically for
the car. That Denon amp, for instance,
has a shallow chassis and a new heat-
sink design, so it can be mounted be-
neath a car's seats. A few more ampli-
fiers use what Soundstream calls
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Several manufacturers,
most of them European,
now offer speakers with
tweeters that angle up
and out from the axis of
the woofer.

“staggered” power, with one power
level for the front channels and a high-
er one for the rear. Soundstream's
SF90, for example, delivers 15 watts to
each of the front channels and 30
watts to each in the rear. Precision
Power’s PPI-4050 delivers 40 and 50
watts per channel, with the rear amp
bridgeable to 150 watts mono for sub-
woofer use. Amps with both RCA and
DIN connectors, for easy hookups to a
wider range of head units, were offered
by Alphasonik, Coustic, and even that
bastion of DIN connections, Alpine.
Monolithic's PA-2400F has an internal,
remote-controlled fader. A couple of
Rockford Fosgate amps have indepen-
dent inputs for cassette and CD, plus
adjustable EQ which boosts the very
high and low ends. The company says
this is to overcome acoustic problems
in cars, but it seems to me like the
usual boom-and-tizz settings that lo-fi
fans dial into their dashboard graphic
equalizers.

"Subwoofer amplifiers” are growing
common; usually, the name signifies a
high-power monophonic amp or an
amplifier with a built-in crossover. Lin-
ear Power’s Servo Subwoofer amplifier
is a bit more specialized. it's designed
for use with dual-voice-coil sub-
woofers, but rather than using one
voice-coil for each stereo channel, it
uses one to drive the speaker and the
other to generate a feedback signal
which controls the amplifier's opera-
tion. That kind of feedback wouldn't be
fast enough for use above 500 Hz;
Linear cuts off the amp's output above
200 Hz, just to be conservative. The
amp's 175-watt output is divided be-
tween two output channels, but both
share a common signal input and a
common servo control circuit, so this is
effectively a monophonic unit.

Some of Linear Power's larger full-
range amplifiers use another innova-
tion, a power supply that can be con-
figured to different output voltages.
This allows the balance between cur-
rent and voltage for a given power out-
put to be matched to the load—more
voltage and less current for higher im-
pedance speakers, more current and
less voltage for lower impedance ones.

In speakers, not much caught my
eye. Ultimate Sound and Sharp now
offer honeycomb drivers. Jamo has a
self-powered, biamplified model, the

Jamocar 305. Several companies,
mostly European, have speakers with
tweeters that angle up and out from the
woofer’s axis; Blaupunkt's MD 5054 is
the most radically designed of these,
with its tweeter in an adjustable hous-
ing which the company compares to a
racing car's spoiler. Phase Linear's

new speaker line has woofer cones
made of graphite-fiber composite to
reduce energy storage.

Now we all have a few months to
catch our breaths before the next go-
round of new products, en masse, at
the Summer CES. In our next episode,
we resume our usual technochat. 4
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HEAR THE TRUTK!

Digital technology reveals the sonic

: “These CDs sound as if they
were recorded last week.”

‘A spectacular listening experience...
setting industry standards.”

A feeling of realism as good as many current recordings.” —Audio

ster tapes.

—New York Times

Eondon engineers are again
—Digital Audio

London ffrr recordings set the quality standard for the LP era. Now London’s
exclusive ADRM system restores these great analog recordings to their original
quality for transfer to compact disc. This process includes many painstaking steps,
such as the transfer to digital tape, the re-performing of edits, and the removal of
noises that could be exposed by today’s sophisticated home playback equipment.
No effort has been spared to restore these tapes, some dating back more than 30
years, to a quality level consistent with the exacting demands of CD playback
standards. The result is CDs of definitive performances that sound as satisfying as
recordings being made today. More than 40 titles already available.
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DIGITAL DOMAIN

KEN POHLMANN

CHOICE CHIPS

he economics of digital audio
I technology is considerably dif-
ferent from that of analog audio.
One reason is that digital more readily
lends itself to integration. When circuit-
ry is reduced to a chip, several inter-
esting things happen. First, everything
gets a lot smaller. Instead of a king-
sized circuit board populated with sev-
eral thousand transistors and other dis-
crete components, you've got some-
thing the size of a caterpillar (the in-
sect, not the earth-moving tractor).
Furthermore, power consumption is
dramatically reduced, thereby de-
creasing the size of power supplies or
batteries.

But cost, the bottom line, is the most
interesting asset of integration. While
the development cost of a new chip
can be very high, the manufacturing
costs are quite low. If the development
costs are amortized over the market
life of the chip, and divided over the
number of chips sold, the cost per chip
is about as small as the microcircuitry
itself. In addition, the costs of labor,
packaging, and shipping of the fin-
ished product are all lower. The result

is a product that is smaller, lighter, less
sensitive to environmental changes,
less power-hungry, more reliable, and
cheaper—all thanks to chips.

Compact Disc players exemplity the
benefits of digital micro-electronics. A
CD player without chips would proba-
bly be the size of a Winnebago motor
home, consume the power required for
a Grateful Dead concert, and cost
more than you could ever afford; it
wouldn't sound very good, either. Its
hundreds of circuit boards would be
extremely unstable, particularly when
the temperature changed. Even with a
full-time engineer crawling around in-
side to adjust potentiometers, fluctua-
tions would make a joke of operating
tolerances.

It follows that manufacturers are anx-
ious to reduce CD player circuitry to
the smallest possible number of chips;
that objective, in fact, is shaping the
evolution of player design. The most
recent step forward in this quest
comes from Philips, co-inventor of the
CD system. Philips has developed sev-
eral new chips specifically for the CD
(and CD-ROM) system. The new chips,

and the rest of the circuitry for a com-
plete CD player, are shown in Fig. 1.
The three principal decoding chips,
SAA7210, SAA7220 and TDA1541, re-
place six earlier chips. The SAA7210
handles demodulation, error correc-
tion, and basic interpolation. The
SAA7220 contains circuitry for en-
hanced interpolation and a phase-lin-
ear digital FIR (finite-impulse re-
sponse) filter. The TDA1541 is a dual
16-bit D/A converter chip.

For design flexibility, the I°S (inter-IC
signal) format is used between the
SAA7210, SAA7220, and TDA1541
chips; this is a bus with separate lines
for serial data, left-right channel selec-
tion, and clock (timing) data. Using this
bus, the SAA7210 and TDA1541 could
be connected directly, omitting the
SAA7220; this would allow, for exam-
ple, a low-cost player to skip digital
filtering and use a downstream, brick-
wall analog filter instead.

Of course, the time and trouble re-
quired to compress circuitry into fewer
chips is worthwhile only if the opportu-
nity to provide better performance is
seized. In this case, the three new de-
coding chips offer some significant im-
provements.

One aim of the IC designer is to
reduce the number of external compo-
nents required by the chip. In the case
of the SAA7210, its predecessor had
nine resistors, five capacitors, a vari-
cap diode, and a balanced differential
filter. Messy. The new chip requires
only a single resistor and two capaci-
tors outboard.

Part of the SAA7210’s job is to pro-
cess subcode information—the non-
audio data representing track num-
bers, playing times, titles, etc. In the
old design, the control processor wast-
ed a lot of time trying to process every
bit of subcode as fast as it arrived.
Now, the SAA7210 decoder collects
the subcode data and sends it to the
processor only when the processor re-
quests. If the processor requires only a
portion of the subcode, such as a track
number (contained in the first 16 bits of
the frame), it can reset the SAA7210
returning it to subcode collection.

The SAA7210 is also responsible for
a share of the chip set's error han-
dling—in this case, error correction,
using the Cross Interleave Reed-Solo-

mon Code (CIRC). The CIRC is stan-
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“It is so clearly superior
to past amplifiers in the low- to
mid-priced range—not to mention
most amplifiers two to three times
its price- that | can unhesitatingly
recommend it for even the most
demanding high end system.’

Anthony Cordesman
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The new error-correction
circuitry is adaptive,
meaning that it can
discriminate among types
of errors and apply the
appropriate strategy.
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dard for all Compact Discs and play-
ers, but the SAA7210, unlike other de-
coders, uses adaptive error correction
to discriminate among types of error.
This makes better use of the CIRC ca-
pability, permitting correction of longer
burst errors (up to 15 frames versus
seven frames for the old decoder) and
making corrections more reliable. All
decoders use error flags to pinpoint
troubled data, but the SAA7210 uses
extra flags. The optimum error-correc-
tion strategy (out of 60 possibilities) is
selected by a flag processor, depend-
ing on the type and number of flags
raised by disc defects. After-correction
flags are generated and compared to
incoming flags to fine-tune the strate-
gy. The various strategies are pro-
grammed in the SAA7210’'s ROM and
can be altered for non-audio CD appli-
cations which might call for different
approaches.

The SAA7210 must also communi-
cate with random-access memory
(RAM); a FIFO (first-in, first-out) memo-
ry is needed to de-interleave data and
to buffer data-rate irregularities. The
SAA7210 is designed to operate with a
4 x 16K RAM which accommodates
64 frames of data, compared to the old
four-frame RAM of first-generation
players. Among other benefits, the
larger FIFO memory will help smooth
data disruptions occurring in car and
portable players.

The SAA7220 is a digital filter—es-
sentially a shift register—that moves
the data bits along, one bit at a time, to
create a comb filter. The shifting cre-
ates a time delay; if delayed bits are
tapped off and added to original bits,
cancellation occurs at selected fre-
quencies. By timing things just right,
the appropriate high frequencies are
filtered out.

The SAA7220 digital filter chip also
does error correction. Those too mas-
sive to be corrected by the SAA7210
decoder are passed on to the
SAA7220 chip, together with the error
flags mentioned previously. An inter-
polator on the SAA7220 masks uncor-
rected errors (up to eight samples
long, versus one sample for the previ-
ous chip set) to create a smooth bridg-
ing waveform over the bad samples.
When errors are too large for correc-
tion or interpolation, the chip repeats
the last valid sample until a new one
can be found, instead of muting the
output as the earlier chips did.

The new filter chip offers several oth-
er advantages over its predecessors.
The number of taps has been in-
creased by 24 per channel, to a total of
120. Pass-band ripple has been re-
duced to +0.02 dB to lessen the pos-
sibility of its being audible. (Experi-
ments have shown that pass-band rip-
ple as small as +0.2 dB can be
heard.) And the SAA7220 continues in
the Philips tradition of four-times over-
sampling. The oversampling technique
has several advantages, but one of
Philips' original reasons for using it—to
get 16-bit performance from a 14-bit
converter chip—is now gone: The new
TDA-1541 is a full 16-bit D/A converter.

An even more significant improve-
ment is that the TDA1541 (which
shares with its predecessor a dynam-
ic-element matching design) is a dual
D/A chip. Many CD players use a sin-
gle D/A converter, multiplexed be-
tween the two stereo channels. This
can cause switching distortion and in-
terchannel timing error. If the two chan-
nels are mixed after the timing error
occurs (as they would be for monopho-
nic listening or for FM stereo transmis-
sion), the delay will cause a comb-filter

effect, just as it does in a digital filter.
But with dual D/A converters, there is
no delay between channels. And since
the TDA1541 has two such converters
on one chip, there is no chance of
mismatched performance or thermal
drift between single D/A chips. Internal
bit-switching is performed with a nicely
designed, fast and accurate diode
transistor configuration; there's no
need for external deglitching circuitry.

The TDA1541 also fooks ahead to
the possibility of digital signal process-
ing, such as the use of digital tone
controls. Such processing increases
the dynamic range of the output signal
when selected frequencies are boost-
ed. When the 16-bit TDA1541 is cou-
pled to noise-shaping circuits to shift
quantization noise out of the audio
band, 18-bit resolution can be
achieved. The “extra” two bits repre-
sent a 12-dB increase in dynamic
range, which allows selected frequen-
cies to be boosted 12 dB while still
maintaining a 16-bit dynamic range
over the audio band.

To wrap things up, the audio output
is handled by the TDA1542 filter chip.
Digital filtering cleverly shifts frequen-
cy components away from the audio
band, but they reappear again at high-
er frequencies. For example, with the
four-times oversampling of the
SAA7220, a band 44.1 kHz wide is
centered around 176.4 kHz. The
TDA1542 removes that artifact with an
active third-order Bessel fiiter. It
doesn’t require any external electrical
components so it is physically small,
low in noise, free of aging effects, and
needs no adjustments.

Obviously, the Philips engineers
aren't letting any grass grow under
their chips. This new crop offers signifi-
cant improvements over first-genera-
tion chip families. Those improvements
reduce player cost, size, and power
consumption, while improving reliabil-
ity and audio performance. Of course,
great chips do not always a great play-
er make. You can decide if they do, in
this case, when you audition the Philips
(Magnavox) CD650, the first Compact
Disc player to incorporate the new inte-
grated circuits.

Reference
Electronic Components and Materials,
Vol. 6, No. 4 (1984), Philips N.V.
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Imagine the
concert continuing
in your car with
the ultimate

high fidelity

music system.

Imagine a car audio system that
could deliver music as rich and full
as a live concert. Music that
surrounds you with solid basses,
crystal clear highs and subtle
overtones. A high fidelity audio
systemn that delivers the full
orchestral spectrum of the
symphony to you and all your
passengers.

Ford and JBL have taken this music
lover’s dream and tumed it into a
reality. They have combined their
efforts and resources to develop a
remarkable high fidelity audio

system now available to you in the
Lincoln Town Car.

JBL, the recognized leader in
professional loudspeaker design, has
been delivering breathtaking sound
in concert halls, theaters and movie
houses for over forty years. In fact,
today, over 70% of the world’s top
recording studios use JBL.
loudspeakers.

Ford expertise in electronics and
audio engineering speaks for itself
with over 50 years of audio design.
In addition, Ford maintains one of
the most technically advanced



new Ford JBL Audio-System.

audio development and test facilities
in the world.

Together, Ford and JBL have
provided an outstanding high fidelity
audio system for Lincoln Town Car
featuring:

® 12 speakers strategically located
throughout the car that have been
adjusted and equalized to the
surrounding acoustics.

® 140 watts of total system power
that has been designed with
extremely low distortion for
comfortable listening even at high
volume for long periods of time.

@ Advanced audio features including
full electronic tuning, Automatic
Music Search, Dolby® B, Auto-
matic Tape Equalization and a
low frequency control computer
for continuous loudness
compensation and reduced
distortion.

Allin all, an amazing audio system.

But it's still almost impossible to

imagine how good it really sounds

until you hear it for yourself at your

Lincoln-Mercury dealer.

*Dolby is a regisiered tradernark of Dolby Laboratories
Licensing Corporation.

Enter No. 46 on Reader Service Card

JBL loudspeakers are featured in
world renowned sound systems
everywhere, including Tokyo's
NHK Hall, Los Angeles Music
Center, Tanglewood Music Shed,
Frankfurt Opera House, the 1986
Lincoln Continental and now the
1986 Lincoln Town Car.

<>
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BEHIND THE SCENES

BERT WHYTE

THEATRICKS

ast month, | began to tell you
Lwhat I'd learned about Shure

Brothers during a visit to their
plant in Evanston, Ill. But there was too
much going on there to discuss in one
column, so here's more:

After the various Shure engineers
had given me the grand tour of their
facilities, | asked the company’s presi-
dent, Jim Kogen, how he was pro-
gressing with the diversification pro-
gram he had told me about. He said
that a logical step for Shure was to
become involved with Compact Disc
technology by introducing a CD play-
er. Accordingly, Shure has procured
an OEM player. It is modified to
Shure's specifications and then is run
through a special, dedicated quality-
assurance program. Designated the
D5000, the $499 unit uses 16-bit linear
quantization with 88.2-kHz, double
oversampling and digital filtering. Its
three-beam laser pickup is said to
have a service life of over 7,000 hours.

Kogen noted that in the near future,
much of Shure’s technical resources
will be utilized in the design and manu-
facture of a proprietary Compact Disc
player. This will be a very advanced
unit, embodying some quite innovative
new designs.

Kogen told me that while the manu-
facturing of Compact Disc hardware
will be an ongoing and important part
of the company's future, the prime
thrust of his diversification program is
in the audio/video field. Shure's first
AN project was the responsibility of
Bob Schulein, the current president of
the Audio Engineering Society. Bob
met us as we entered the Shure listen-
ing room, which was dominated by an
8-foot-diagonal TV projection screen.
Mounted on the ceiling was a three-
beam color video projector of ltalian
manufacture. The projection screen
was flanked by large loudspeakers,
with another speaker centrally located
beneath it. Behind several rows of
seats, a pair of loudspeakers were po-
sitioned at the left rear and right rear of
the room. Off to one side was an
equipment table, on which there was a
videocassette recorder, a videodisc
player, and the reason for all this ar-
ray—the Shure HTS5000 Surround Au-
dio Processor. Connected to the rear
of the $599 unit, although out of sight,
were amplifiers to power the three front

The Shure HTS5000 Surround Audio Processor

loudspeakers, the rear loudspeakers,
and a subwoofer.

Most people are aware that many
movie theaters are equipped to show
films that have Dolby Stereo sound-
tracks. The usual speaker layout in a
theater differs slightly from that of the
Shure listening room, in that multiple
speakers are employed in a U-shaped
configuration along the back sides and
rear of a theater. Depending on the
nature of the movie, spectacular spe-
cial effects, particularly motional ef-
fects, can be heard from the theater's
rear speakers to enhance the excite-
ment and overall impact of the presen-
tation. In essence, Dolby Stereo movie
soundtracks have the stereophonic
sound field and the rear directional,
special-effects signals encoded in a
4-2-4 matrix.

There are currently more than 700
movie productions encoded with
Dolby Stereo sound, and many of them
also have the exciting surround-sound
information. When a videocassette or
videodisc of a Dolby Stereo movie is
made, the encoded stereo and sur-
round characteristics are transferred
intact. Under normal TV playback from
a VCR or videodisc player, the en-
coded stereo and surround signals are
not reproduced; in fact, many people
are not even aware of their existence.
However, if the signals from a Dolby
Stereo-encoded videocassette or vid-

eodisc are fed into a Dolby Surround
decoder/processor such as the Shure
HTS5000, and the requisite speaker
array is available, the movie will have
all the excitement and dynamics of the
original Dolby Stereo theater presenta-
tion, including the rear-channel special
effects.

It should be understood that when a
movie is produced with Dolby Stereo
sound, the mixing and encoding of the
stereo and surround effects usually
conform to specific standards devel-
oped by Dolby Laboratories. This en-
sures that the films will be properly
decoded, with all of the special effects
occurring at the proper times and
places, when played through the
Dolby Stereo theater installation. It is
also true that videocassettes and vid-
eodiscs encoded with Dolby Stereo
sound will not be properly heard if
played through a decoder/processor
which attempts to bypass some of the
Dolby Stereo playback parameters.
Minimally, a Dolby Surround decoder/
processor should employ the Dolby
Stereo matrix along with the Dolby B
noise-reduction chip, and apply time
delay to the rear-channel surround-
sound information.

With the present boom in audio/vid-
eo technology, Dolby Surround is a
popular new concept, and the decod-
er/processors are expected to be very
hot items in the marketplace. It should
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BEYOND CONVENTIONAL AUDIO
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A NEW STANDARD IN VIDEO SOUND
W TH UNMATCHED CONTROL FLEXIBILITY.

ONKYD's TE-RV47 audio/video receivar offers unparalleled performance and control
zapability with both audio and video sounces.

The TX-RV47 is equipped with numerovs sound processing circuits, designed to optimize
audio and video soundtrack sources. Our matrix su-round sound system provides true theate-
ike spaciousness ard realism when used with four speakers, along with improved surround
sass response. This 's accomplished without an additional rear channel amplifier.

A ternate Audio simulcast capability allows mixing of video sources with an alternate audio
source, such as FM. Monophonic video scurces berefit from the Simulated Stereo synthesize-
zontrol. And our Inrovative Stereo Image and Dynamic Bass Expanders dramatically improve
sound field spctiality and low frequency impact.

The ONKYO TX-BV47 permits the integcration of up to eight audio and video sources, and
ncludes a full function wireless remote control that interfaces with selected ONKYO turntables
and cassette decks. At under $500, the T»-RV47 is unmatched as a control center for today’s
most sophisticated entertainment technologies. Artistry In Sound

e | - . - a o

= 1] E B e
200 Williams Drive, Ramsey, NJ. 07436 !



Besides the Dolby Stereo
matrix, Dolby B NR, and
digital time delay, the
HTS5000 has some extras:
A “space generator” and
directional enhancement.

come as no surprise that even at this
early stage, there are many substan-
dard processors which do not incorpo-
rate the essential elements for accu-
rately decoding Dolby Stereo movies.
Most of these pseudo-decoders are lit-
tle more than opportunistic gadgets at-
tempting to take advantage of a trend.

In contrast, the Shure HTS5000 Sur-
round Audio Processor is the result of
an extensive research program whose
goal was the development of a unit
which would decode Dolby Stereo
movies on videocassettes and video-
discs with the same accuracy and in-
tegrity of signal information as that pro-
vided by Dolby professional stereo de-
coders in theater installations. As |
heard in Bob Schulein’s demonstration
of the HTS5000 decoder/processor,
the Shure unit most decidedly satisfies
this criterion.

Shure has lavished much attention
on the circuit topology of the HTS5000.
in addition to the vital Dolby Stereo
matrix, Dolby B noise reduction, and
digital time delay for surround-sound
channels, Shure engineers have incor-
porated some unique features to en-
hance the decoding of the 4-2-4 matrix
in this processor. One of these is
called the Acra-Vector directional-en-
hancement circuit. A Shure engineer
explained that "The unit incorporates

directional enhancement circuitry ca-
pable of accurately enhancing strongly
predominant sounds from any en-
coded perimeter direction, and an ad-
justable, wide-dynamic-range digital
delay for processing the surround-
speaker signals. The surround-speak-
er time delay is needed to aid forward
localization of less strongly predomi-
nant front sounds which do not receive
directional enhancement.”

Another clever circuit is the Acoustic
Space Generator. Since there are only
two rear surround speakers in a home
installation, this circuit diffuses the rear
image and discourages localization at
the closer surround speaker. This sim-
ulates the rear U-shaped array of multi-
ple speakers in Dolby Stereo theater
installations.

While the HTS5000 can be operated
with a minimum of two front and two
surround speakers, the preferred con-
figuration calls for left-, center-, and
right-front loudspeakers, plus a sub-
woofer, as well as the two surround
loudspeakers. The use of a center-
front channel permits wider spacing of
the left and right loudspeakers and fur-
nishes a stable dialog channel. The
subwoofer is necessary to properly re-
produce heavy bass sounds such as
explosions and thunder, as well as the
grossly exaggerated low-frequency ef-

Shure’s D5000 CD player

fects used by moviemakers to add dra-
ma and emotional impact to their films.

After | was thoroughly familiar with
the functions of the HTS5000 and the
configuration of a Dolby Stereo sys-
tem, Bob Schulein turned down the
lights and in a moment we were being
dazzled by a great battle scene from
The Empire Strikes Back. Spaceships
screamed toward us, in back of us,
over us; bolts from laser guns zipped
by our ears, and great explosions
shook our viscera. We were caught up
in a multi-directional sonic maelstrom,
and there was no question that the
large projection screen heightened the
illusion of participation. The whole ef-
fect was overwhelming. Dialog was
crisp and clean, and the stereophonic
music and special effects were repro-
duced by the system with stunning
clarity and impact.

Of course, the sounds in The Empire
Strikes Back and other space epics
are largely contrived, studio-generated
special effects. Fantasy sounds, if you
will, which do not exist in the real
world. Real-life sounds make sur-
round-sound movies even more realis-
tic. For example, when Bob demon-
strated the opening scenes of The
Thing, a helicopter seemed to fly all
around us in the listening room. Bob
also demonstrated scenes from Raid-
ers of the Lost Ark and Romancing the
Stone, in which the normal sounds of
real life, heard in surround sound,
heightened the sense of participation
and realism.

Believe me, friends, once you have
seen and heard a proper Dolby Stereo
movie presentation in your own home,
you'll never again be satisfied with or-
dinary, garden-variety television. Is a
big-screen projection television neces-
sary? There is no doubt it is a great
advantage, but | have been using an
HTS5000 decoder with a 25-inch color
TV monitor and high-quality speakers
and amplifiers, and | find it to be a
most thrilling experience—as do most
of my friends. A big advantage is use
of a videodisc player which can handle
true digital soundtracks. With such a
high-quality medium for Dolby Stereo
movies, plus audiophile-quality amplifi-
ers and speakers in the playback sys-
tem, you can actually achieve a much
higher quality of sound than in most
Dolby Stereo theater installations. 4
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SURGEON GENERAL'S WARNING: Cigarette

Smoke Contains Carbon Manoxide.

Lights: 8 mg. “tar”, 0.7 mg.
nicotine ev. per cigarette by FTC method.
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...or, you can stack as skown...into a

Pro-quality system you design to suit your rausical needs as well as | K
your pocketbook...and with Separates, it’s easy t0o upgrade your system from time to time as new
developments occu:, either in your own personal tastes and desires, or in electronic breakthroughs.

DIGITAL QUARTZ AM-FM TUNER

AM-FM Sterzo Tuner with 8 AM. 8 FM Station Pre-

sets. Automatic or Manual ‘Scanning, Digital Quartz
PL.L. Synthesizer with Quadrature Front End, 9.8dBt
Sensitivity. ..

WORLD'S MOST ACCURATE 0.1dB

REAL-TIME ANALYZERS AND EQUALIZERS
REVOLUTIOMARY  Differencial/Comparator circuiiry
makes possidle 0.1dB Readout Accuracy! Automatic

or Manual Cctave Scanning for Fast, Accurate Ana-

lyzing and Equalizing. Precision Passive Coil Filters

for Highest Gain. Lowest Distortion. Computone

Charts and *2” LP Frequency Analysis Test Reccrd
. included with EQ’s. ..

WORLD'S MOST VERSATILE PREAMPLIFIERS

Unique EqualizewFreamplifiers and Straight-Line Pre-

amplifiers featuiiny —974B Phono S/N, Adjustable
Phono Capacitance and mpedance. Specially
Matched CD Inp sts. Moving Coil Inputs, Phono Input
Level Controls. Exclusive AutoBridge™ circuit for
Mono Operatior 3f Stereco Amplifiers @ TRIPLE
POWER OUTPUT, versatle 2ush-Button Patch bay
with External Pmocessor Looos, Digital and Video/-
Audio Inputs, Przcision Passive Coil EQ Circuitry and
0.1dB Readout Differential/Gamparators Unity Gain
Controls for Highest Gain, Lowest Distortion and No

“Clipping” of Wide Dynamic-Range Material. Compu-

tone Charts and 12" LP F-equency Analysis Test
Record included with Preamo-EQ’s. ..
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HIGH CURRENT CLASS “H” AND

MOSFET POWER AMPLIFIERS

The most advanced Stereo and Professional Amplifi-
ers featuring Class H Dual Signal-Tracking Power
Supply. Auto-Buffer” for Continuous 2-Ohm Opera-
tion, No-Current-Limiting. Phase Control Regutation,
Auto Crowbar Qutput Protection, Power MOSFET cir-
cuitry for High Reliability, Calibrated LED meters, A-B
Speaker Switching, 125 to 600 w/p/c @ 8 ohms,
20-20kHz, <0.05%THD.

Soundcraftsmen Inc., 2200 SO. Ritchey, Santa Ana CA




You MUST see and HEAR this rib cage-rattling superb audio sys- :

- tem, to know how great your music can sound when played

_‘h)'demonstration on a Soundcraftsmen system, for a full reali-
o zation of CD’s tremendous Dynamic Range and its outstanding
« contribution to a new dimension in Stereo listening enjoyment.

[

§tt'mough Professional components...Ask your nearest dealer for a

) ' 16-PAGE FULL-COLOR BROCHURE,
AND $19.95 SYSTEM-EVALUATION
B KT 1-12” LP Spectrum Analysis

Test Record, 2-sets 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.
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IVAN BERGER

RAISIN LEVELS

SPECTRUM

Sound Power

There are easier ways to lift a raisin
than by floating it on sound waves.
There's no reason on earth to do it—
but there is one in space, where the
Intersonics Sound Levitator, shown

touching or possibly contaminating

| frequencies used are between 15 and

here, is used to hold materials without at 3453 Commercial Ave., Northbrook,

them. Combined with a high-
temperature furnace (2,800° F), the
device can be used for making
metallic glasses and other
substances not possible or practical
to make under normal gravity. The

20 kHz. At 20 kHz, objects up to

0.2 inch across can be levitated;
slightly larger objects can be lifted

at 15 kHz because of its greater
wavelength. The levitating wave is
quite intense—more than 160 dB SPL.
(It only takes about 10 dB more to
ignite a cigarette by the friction of the
moving air molecules.) Even so, the
heaviest mass the system has yet
levitated on earth is 1 gram—
however, that was a gram of platinum,
nearly twice as dense as lead.

An indirect result of Intersonics’
space research is a new speaker
design—not a tweeter, as you'd
expect from their high-frequency
work, but a new subwoofer. The
Danley driver, named after engineer
Thomas Danley, uses a low-inertia
servomotor driving a rotary-to-linear
converter, rather than the
conventional magnet and voice-coil.
It's made for sound-reinforcement
work in concerts but may be available
in home versions soon. (Intersonics is

1. 60062.)

Remote Mono

One of the nice things about being
an editor of this magazine is being
able to attend Luncheons of State.
Yesterday's was with Larry Jaffe and
Ken Burnett of Studer Revox. Larry
had an interesting experience in New
England recently, where a Revox
dealer replaced a mono tube-type
receiver with a very up-to-date solid-
state stereo unit. Even though he has
two speakers, the thrifty gentleman
who bought the new piece of gear
has not, however, converted to
stereo. He listens to the receiver in
mono mode and uses its balance
control to switch between the
speakers, which are kept in different
rooms. “Eh-yuh, Marthie, this here
stereo’s just a fad. It'll go the way of
them wax cylinders.” E P

TweEQ

With all the current foofaraw over
imaging, sound stage, rise-time,
slewing, TIM and such, frequency
response has become the forgotten
parameter. Once we'd achieved the
magic range of 20 to 20,000 Hz, and
the major response differences
among components of a given type
were smoothed from mountains into
foothills, we turned most of our
attention elsewhere.

Yet subtle differences in frequency
response do account for many of the
audible differences among
components—and some of the most
easily perceived ones, at that. Bob
Carver has now demonstrated this for
two of the underground audio
magazines, making one of his
amplifiers sound virtually
indistinguishable from another amp of

the magazine's choice. Other audio
wizards have been able to perform
similar feats.

So maybe it's time for a tweaking
equalizer, or TweEQ: | envision a 31-
band paragraphic—that is, a graphic
equalizer with a slightly adjustable
bandwidth and center frequency for
each band—with a maximum control
range of =2 dB instead of the usual
+12 dB or so. It would not correct for
gross problems in the system or the
room's acoustics, nor would it be
usable as a super tone control. But it
would let you erase much of the sonic
difference between the good
components you already have and
the slightly better ones you wish you
could afford.

| suspect that the filters would be
mild enough to cause few, if any,
audible phase anomalies. Internal

filter controls could be used to tweak
the TweEQ itself to perfect flatness in
its neutral control positions. The
controls should be knobs rather than
sliders, to allow more precise
adjustment, to permit the use of
rotary-switched precision resistors
instead of ordinary pots, and to
distinguish the TweEQ visually from
ordinary equalizers.

Would audiophiles buy this
product? | suspect so. it would deal
with the kind of subtle problems
which now predominate in high-end
systems. It would allow audiophiles to
fiddle with equalization without
breaking the Unwritten Law against
tone controls. lts effects would be
mild enough so that no amount of
misadjustment could ruin the sound.
And it would probably cost about a
quarter of a mint.

IHlustrations: Robert Zimmerman
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Perreaux amplifiers have a
built in 80% trade-1n value.*

An inferview with Anthony Federici,
Director of Perreaux International

Q.

The trade-in value of Perreaux components have

always been far higher than average. This is proba-
bly due to several factors: Engineering that is at the
leading edge of technology. . . hand crafted, limited

production. . .simple, elegant, non-trendy styling. . .

and exceptional value when new. To further increase
trade-in value, Perreaux is now giving a one-year
limited parts and labor warranty on pre-owned
Series 2 that is traded toward Series 3.

Q.

Probably indefinitely, because the resale value is
intrinsic to the product. Given Perreaux’s reliabil-
ity and longevity, a 1-year warranty on pre-owned
equipment is not an expensive commitment for the

factory. In other words, the trade-in *‘deal” simply
reflects the real world value of Perreaux. | would
expect both new and used Perreaux’s to continue to
retain the world’s highest trade-in value.

Q.

Because they are already doing so with Perreaux.
A used Porsche or Mercedes costs more than many

new cars. However, because essentially there are no
mechanical parts, it won't deteriorate like a car.

Q.

I hope sa. Because it will allow more people to
enjoy quality audio. As an example: The new
Perreaux Series | system, consisting of a tuner,
preamp and power amp, retails for about $2000.
I would expect it to retain about a $1500 trade-in

Amplifiers
Preamplifiers
Tuners

I

Perreaux

*At participating dealers up to 80% of original amplifier purchase
price and 70% of original preamplifier purchase price will be
offered for 1rade up of Series 2 toward Series 3.

value toward a new Perreaux. This means that the
consumer will have been enjoying Perreaux quality
and performance for about $500. That’s only the
cost of a moderate receiver.

Techport Ltd.
Westbury. NY
1-800-TECPORT
or 516-683-3000
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We usually decide at the
last minute which product
reviews will be in a given
issue, basing our decision

on newsworthiness and when
the product came to us.

Ads Infinitum

Suspicion of business is becoming
ingrained in American thought. So we
get occasional letters from readers
who assume that, when the issue of
Audio containing a product review
also contains an ad for that product,
then the fix is, somehow, in. In real
life, it doesn't work that way.

To begin with, the reviewers don't
know anything about what ads will
appear, or when. The reviewers don't
even know, most of the time, what
issues their reviews will run in—we
decide that only at the last minute,
based on what reviews we have, and
when the products originally came to
us. Newsworthiness is a factor, too.

We editors don't know what ads will
run in a given issue, either. We know
about how many ads there will be—
we must, to know how many pages of
editorial materiai there will be room
for. (The more ads to bring in money,
the more editorial pages we can
afford to run. Subscription money is a

small part of the equation.) Very late
in the issue, we see a series of page-
tayout schedules which show what
manufacturers are advertising (though
not which products will be advertised)
and whether those ads are black-and-
white, two-color or four-color; and the
ad makeup keeps changing, right
down to press date.

For the most part, manufacturers
themselves don't know what issues
their products will be reviewed in.
Neither, by and large, does our ad
sales staff. So the simultaneous
appearance of an ad and a review is
usually coincidence.

In some instances, however,
manufacturers do learn when their

review will appear, and schedule an
ad to go along with it. This does not
mean they know how the review will
turn out (they don'’t see the reviewer's
findings until the issue comes off the
press), but they usually assume it will
be favorable. Sometimes they assume
this because they know how good
their products are, sometimes
because they optimistically think they
know—>but they never actually know
what the review will say. (We do
check with manufacturers on the
specs and the purely descriptive
portions of reviews in advance, but
that's all.)

Our ad sales people try to
discourage advertising a product in
the same issue where it is reviewed,
because it's not smart advertising.
Advertisers gain more from
distributing their product impressions
over many issues than they do from
bunching them all together into one.
But if the advertiser insists, well, it's
his money.

For home and car.

Discwasher takes the tackies off your tape path.

Discwasher tape care products
do away with tacky contaminants
for the purest sound possible.

The Discwasher® Perfect Path™
Cassette Head Cleaner removes
oxides and residues from all tape
heads and the entire tape path. This
unique dry cleaning system is gently
effective and totally non-abrasive.

Discwasher® C.PR™ cleans
capstans and pinch rollers to prevent

Enter No. 19 on Reader Service Card

tape jamming. And Discwasher®
D’'Mag™ eliminates magnetism
problems that could erase portions
of your tapes.

tape care system, is the technological
leader in keeping your tapes and
equipment in top form. Discwasher,
4309 Transworld Road, Schiller
Park, IL 60176.

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

Discwasher, with a complete

discwasher®

For good, clean fun.

© 1986 Discwasher
A Division of International Jensen Inc.
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Scientific Illusions
Reviewers of loudspeakers sometimes speck of black magic the

® A Studio Monitor Series that achieves an uncommor blend of
hidden irgredient that makes a speaker sing after science has ad ultra high efficiency, lineavitv and style. Polypropyleie coated.
its say. For us at Infoiity, there's no magic ir designing a louc'-

cones, front-mounted con-rols and High Output Polgcell
speaker, though there is intuition, and art, a=d a lot of applied tweeters are housed in hamdsome, contoured rosewood cabirets
sciemce. Yet we traffsc in illusion and we bered our science to create
the impomderable reality that occurs when a living performance ® A Series Il automotive speaker line that offers all nev drivers
emerges rom cur losdspeakers. This year the illusion becomes

and cosmetics. New Polveell midranges and tweeters do worders

more potent th-ough these product innovations: for the huwman voice and anything else witkin its frecuency kand.

® A re-ergineered ard re-configured RS Series. with low diffraction

® A Video Reference Standerd Series with height-adjustable
cebinets, floating grills, new drivers, and s-artlingly rzalistic cabinets, shielded drivers, contemporary styling and the sheer
hatsworth Oak cabinetry. A new standand for bookshelf musicality on which we've built our reputation.
lcudspeakers.

ﬁ ] ]
A Infinity
®
Infinity — The illusion of being there.
Infinity Systems, nc. * 9409 Owensrouth Avenue * Chatsworth, CA 91131 * 818) 709-9400
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ar stereo is a mixture of the familiar and the unfamil-

_iar. As in home stereo equipment, you can get all-in-

one systems or build up systems from separate com-

ponents, and manufacturers' specifications are available to

give you some idea of how a system will perform. However,

the mixture of components is different in car systems (for

example, the tuner and tape deck are nearly always com-

bined), some of the specs must be read with a critical (even

skeptical) eye, and the car's spatial and acoustic limitations
make installing a good system much trickier.

The systems made up of these components vary in com-
plexity (Fig. 1). A typical, basic car sound system will con-
sist of a single in-dash unit (variously called the receiver,
head unit, or deck) combining a tuner, a cassette deck (for
playback only; car decks rarely record), and an amplifier,
plus a pair of speakers. Speakers are commonly mounted in
the dashboard or front doors and in the parcel shelf, or rear
deck, between the top of the back seat and the bottom of
the rear window.

The amount of space available for the amplifier section of
a basic system’s head unit is limited, so those systems don't
have much power on tap. To get more power, complex and
advanced systems may include separate ampilifiers (often
larger than the entire head unit), and may include a frequen-
cy equalizer as well. Sometimes, the amplifier and equalizer
are combined; if not, the amplifier is usually installed out of
sight

More expensive “super systems” will usually include a
crossover and separate amplifier to power a subwoofer, and

This article is adapted from a chapter of The New Sound
of Stereo, a book by Audio’s Technical Editor, Ivan Berger,
and Hans Fantel, syndicated audio columnist for The New
York Times. The book was published in February 1986 by
Plume, a division of New American Library. ©1986,

lvan Berger and Hans Fantel.
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Low-cost receivers usually
have amplifiers built in.
Deluxe models generally
don’t, on the assumption
that they'll be used with

separate, high-power amps.

CD PLAYER

o af; o |
o0 ooocIcajjoooong

EQUALIZER

ELECTRONIC
CROSSOVER

(it

LOW FREQUENCIES ONLY —

AMPLIFIER

ADVANCED SYSTEM
SUPER SYSTEM

SUBWOOFER
(IN TRUNK)

REAR
SPEAKERS

AMPLIFIER

i

Fig. 1—In basic car-stereo systems,
the head unit (tape and tuner
sections) in the dashboard drives the
speakers directly. In more advanced
systems, separate amplifiers are
used, allowing higher power output;
equalizers may be separate (as
shown), be combined with amplifiers,

or be omitted altogether. The most
advanced super-systems add an
electronic crossover to route the
lowest frequencies away from the
main amplifiers and speakers, and
through a separate amplifier and
subwoofer. CD players are also found
in expensive systems.

may even include several crossovers
and amplifiers to separately power
each loudspeaker driver. Increasingly
often, such systems will include a
Compact Disc player in addition to, or
instead of, the cassette deck. in ad-
vanced and super systems, the num-
ber and placement of speakers (other
than subwoofers) will be pretty much
the same as in a simple system, but
those speakers will usually be of higher
quality.

The Receiver

A car-stereo receiver must be se-
lected with an eye toward the kind of
system it will be used in. Lower cost
receivers (roughly $100 to $350), de-
signed for use in basic systems, have
built-in amplifiers of fairly low power

(typically less than 5 watts per chan-
nel) so they can drive the speakers of
such a system directly.

Many medium-priced units (typically
$200 to $600) have both amplifier and
preamp outputs. While they can be
used without additional ampilifiers, the
extra outputs allow the system to be
expanded with separate high-quality
amps when the money is available.
Few buyers, however, actually do ex-
pand their systems because of the dif-
ficulty of getting at components and
wiring after installation. The most de-
luxe receivers (about $500 and up)
generally have no built-in amps at all,
on the assumption that they will be
used only in advanced or super sys-
tems with external amplifiers.

Control-panel design is far more crit-

ical in car than in home stereo receiv-
ers. The car receiver must cram all the
controls of a typical home system into
a front panel smaller than that of any
single home component. At the same
time, those controls must be easy for
the driver to find and use, both day
and night, while keeping his eyes on
the road. To complicate the designer’s
life still further, no two users (or design-
ers, for that matter) quite agree on
what controls should be emphasized
and on what design makes them easi-
est to use. Before buying a receiver,
check its controls, preferably from
about the same relative position as
you'll occupy when driving, to make
sure its design is convenient for you—
not just for comfort, but for safety.

Because a car-stereo system must
compress nearly all a home system'’s
functions into such a tiny space, it may
lack features you would miss. For ex-
ample, many systems omit tape-equal-
ization switching or noise reduction,
which critical listeners will want. So
make sure that your choice has all the
features you need.

If it's simple to use, automation be-
comes a safety measure in the car; two
common forms are scan tuning and
seek tuning. Every time you press the
seek control, the tuner advances to a
new station, so you don't have to tune
manually to find where the next station
is. Scan tuning samples each station
for 5 to 10 S, then moves on to the
next; you stop the search when you
hear something you'd like to keep lis-
tening to. On most sets, scan and seek
work only in one direction, from lower
to higher station frequencies; on a
growing number, though, they work
both ways, which is more convenient.
Diversity tuning, another automatic
feature, constantly compares the sig-
nals from two antennas, selecting as its
signal source whichever is better at
any instant.

Even more automation is usual in the
tape section. There are equivalents of
station seek (often called music search
or any one of many similar names) and
of scan tuning (called tape scan), both
usually operating bidirectionally. Auto
reverse is common, and systems with-
out it frequently have auto repeat,
which lets you repeat the same side of
the tape over and over. It's even more
important to have a system which dis-
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Effects of noise reduction
are audible even in a
moving car, hecause road
noise IS mainly of low

frequency, while NR fights
high-trequency hiss.

engages the transport from the tape
when it's done playing or when the
car's ignition is turned off. Otherwise,
the rubber pinch roller that holds the
tape against the transport's capstan
will develop flat spots, causing wow
and flutter during subsequent tape
play. One such system is key-off eject,
which automatically ejects the tape;
this not only protects the pinch roller
but prevents you from leaving the tape
in place when you park the car, thus
eliminating the possibility that the tape
will jam your stereo if it warps in the hot
sun. Many recent decks have auto
pause instead of auto eject. At shutoff,
or when you press the pause button,
this feature disengages the transport
from the tape but leaves the tape in
place. Therefore, you can restart the
tape just by pushing the play button
rather than having to push the cassette
back in. This is a convenience—but it
probably still pays to remove the tape
entirely when parking in the sun.

Not all tape features affect tape mo-
tion. Some (especially tape equaliza-
tion, noise reduction, and azimuth ad-
justment) affect the fidelity of the
sound. The equalization selector, usu-
ally labelled "“Metal/Normal,” matches
the playback to the 70-p.S equalization
generally used with metal (Type V)
and chrome (Type Il) tapes, or the 120-
wS equalization normally used with fer-
ric (Typé 1) tapes. Some modern car
players select the proper EQ automati-
cally, by reading notches in the cas-
sette which indicate the tape type.

Noise reduction is basically de-
signed to combat tape hiss, a high-
frequency noise; its effects are plainly
audible, even in a moving car, be-
cause road noise is mainly of low fre-
quency. Four types of noise reduction
are common in car stereo (though usu-
ally not all four in any one unit): Dolby
B, Dolby C, dbx, and DNR. The two
Dolby systems and dbx are needed for
optimum playback of tapes recorded
with those NR systems; you'll want to
have the same NR system in your car
deck as you use when making tapes at
home. Unlike the other three, DNR can
be used on any tape (or radio broad-
cast, for that matter)

Dolby B NR, found on virtually every
home cassette deck and used on most
commercially duplicated cassettes,
amplifies hissy high frequencies in re-

cording and reduces them by an equal
amount in playback, simultaneously di-
minishing by up to 10 dB any high-
frequency noise which may have been
added to the original signal. If your car
stereo lacks Dolby NR decocing, it can
still play tapes made with Dolby B NR if
you turn down the treble control. The
frequency response will be slightly off,
but the sound will still be passable.

Dolby C NR, whose popularity is
growing rapidly, reduces high-fre-
quency noise by up to 20 dB and re-
duces midrange noise as well. But
tapes made with Dolby C NR must be
played back on decks with Dolby C
decoders. Otherwise, they will sound
shrill. Similarly, if you make tapes with
the dbx noise-reduction system, then
you must play them back through a
head unit which has dbx decoding
(which quite a few car-stereo units
have), or the tapes will sound unpleas-
antly compressed and a bit shrill.

The DNR system consists of a high-
frequency cutoff filter whose action
varies with the high-frequency content
of the playback signal. When the sig-
nal’s high fraquencies are strong
enough to override noise, the DNR fil-
ter opens up to let those highs through.
When the signal's high frequencies are
weak enough for noise to become au-
dible, the DNR filter clamps down to
cut off the high-frequency noise. The
DNR system can be used in conjunc-
tion with other noise-reduction circuits.

A small but growing numter of car-
stereo units now correct or compen-
sate for azimuth errors. When the play-
back heac scans a tape at a different
azimuth angle than the recording head
did, the mismatch causes high-fre-
quency losses. This problem is espe-
cially common in car-stereo units be-
cause they only play tapes recorded
on other machines, which increases
the probaoility of mismatch. Also, a
given tape's effective azimuth will
change according to its direction rela-
tive to the cassette shell; therefore, the
many car stereos with automatic tape
reverse face different azimuth angles
for each direction of play. And the
bouncing and vibration which mobile
equipment is subject to can shift the
heads slightly, making azimuth prob-
lems likely to increase over time.

Several car-stereo units compensate
by adjusting the playback head's an-

gle. In most cases, the adjustment is
preset to compensate for the differ-
ence in azimuth between forward and
reverse playing directions. A few mod-
els can be manually adjusted, by ear,
to compensate for any azimuth error
(even arrors due to misaligned record-
ers), and at least one model corrects
its azimuth automatically, while the
lape is playing. Another approach is to
leave the playback head alone but
boost the high-frequency response
enough to compensate for azimuth
losses; this too must be set by ear.
With two possible exceptions, speci-
fications mean exactly the same thing
when applied to car-stereo compo-
nents that they would mean if applied

Stereo units with knobs at each end
and the tape slot and tuning indicator
jutting from the middle (A) fit the
dashboard spaces in most older cars
and many newer ones. The
dashbeard spaces in more and more
new cars, however, are rectangular,
DIN-standard slots for which flat-front
units (B) are designed. Note the
station indicators: Pointer-ana-dial (A)
vs. digital readout (B). The digital
display panel of the unit shown here
flios down for access to the cassette
slot and subsidiary controls.
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Equalizers with up to seven bands
are stil simple enough to be used as
extra-versatile tone controls.

AUDIO/MAY 1986

55




Equalizers are more
common in cars than home
systems. In theory, they're

ere to fix sonic problems,
but many use them simply
as tone controls.

Complex equalizers should be set up
by a competent installer, preferably
with the aid of test instruments, and
then left alone. Such equalizers are
often mounted in the trunk to
discourage fiddling.

to home equipment. The two excep-
tions, power and tuner sensitivity, may
or may not mean the same as they do
in home-component spec sheets, de-
pending on how they're stated.

When you see a car-stereo amplifi-
er's power specification given in full,
e.g., “20 watts per channel, from 50 Hz
to 18 kHz, at 0.5% distortion,” you can
assume it means the same thing that
the same spec would for a home amp.
The only difference is that the car am-
plifier's rating will be given in terms of
the power it can deliver into 4-ohm
speakers, rather than the 8-ohm loads
used in rating home amps—aquite le-
gitimate, as almost all car speakers
have 4-ohm impedances.

However, be skeptical when any of
those details are omitted from the
specs. If no power bandwidth is listed,
assume the power rating applies only
at 1 kHz, with somewhat less available
at the ends of the audio frequency
band. If no distortion figure is speci-
fied, assume that the power is mea-
sured at an unlistenably high 10% dis-
tortion. And if the spec does not list
power “per channel,” assume that the
figure given is for the sum of all the
channels, not just for a single channel.
That can be especially deceptive if, as
is often the case in car systems, the
amplifier has four channels instead of
the usual two—not for quadraphonic
use, but to power the front and rear
speaker systems independently. With-
out all of these formal technical specifi-
cations, the 20-watt amplifier de-
scribed above could be listed as deliv-
ering 120 watts or more!

Tuner sensitivity figures in dBf mean
the same thing in car and home tuners,
but sensitivity figures in wV are not
equivalent, due to different antenna im-
pedances. Thus, a sensitivity figure of
20 dBf would be given as 2.75 pV if
measured across a car tuner's 75-ohm
input but 5.5 wV if measured across a
300-ohm input, as is commonly done
for home tuners.

EQs, Amps, and Crossovers

Equalizers are more common in cars
than in home systems. In theory,
they're being used to overcome the
sonic problems of the car’s interior and
the limitations of car speakers and
speaker placement—tasks the usual
five-band car equalizer, with controls
for both channels ganged together, is
i-equipped to handle. In practice, all
too many listeners simply set the top
and bottom controls full up, so they'li
always hear bass and treble even if
they seldom hear what the music really
sounds like.

If your system needs equalization to
sound true, then you should probably
rework that system, if you can afford it,
untit equalization is no longer neces-
sary. Equalization can help, but only
about as much as aspirin helps a bro-
ken leg. Any equalizer with enough
flexibility to deal with your system's
problems would have more controls
than you could cope with while driving;
elaborate equalizers which can handle
such problems are usually designed to
be set up by professional installers and
then hidden away.

If you want to use an equalizer as &
tone control, the fewer controls the bet-
ter. This is one reason why five-band
equalizers are the most popular type
for car use. However, we find that a
three-band equalizer is even easier to
use and is still as versatile as one
could wish.

Amplifiers come in two types, power
amplifiers and boosters. The main dif-
ference is that power amplifiers are
built to work from the weak, preamp-
level output signals of the more expen-
sive head units, while boosters require
the heftier outputs of the small amplifi-
ers built into lower priced receivers.

Boosters are basically designed for
after-the-fact expansion of basic sys-
tems. The power increase available
from boosters is often limited but is still

significant; the chief problem is that the
booster also amplifies whatever noise
and distortion may have been added
to the signal by the receiver's amplifier
stage. Some power amplifiers include
both booster-level and preamp-level
inputs; you can use such an amp to
expand a simple system now, then re-
use it later as the nucleus of a more
advanced, higher powered system.

Electronic crossovers route bass
and treble frequencies to different am-
plifiers. They are far more common in
cars than in home systems, and are
often built into equalizers or amplifiers.
Biamplifying—using separate amps for
bass and treble—allows the use of a
powerful amplifier for the bass, which
needs it, and a less powerful amp for
the more delicate midrange and tweet-
er drivers, which could be damaged
by too much power. It also ensures
cleaner sound; if the woofer amp is
overdriven, its distortion will be con-
fined to the woofer, which can't repro-
duce the higher and more annoying
distortion products.

Since the correct crossover frequen-
cy to use depends on the particular
speakers (and, to a slight extent, on
the acoustics of the particular car),
most electronic crossovers allow this
frequency to be adjusted during instal-

Most car speakers are flush-mounted
in holes cut into the car’s interior
panels. Since oval speakers are
usually mounted in the shelf behind
the back seat, some models (such as
the Coustic HS-892, shown here) tilt
the tweeter up to aim it more directly
at the listener.
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While most home speakers
are huilt into enclosures,
car speakers are usually
naked drivers that must he
fish-mounted in the car’s

body panels.

Jation. Some even allow the low-pass
frequency for the subwoofer and the
high-pass frequency for the rest of the
system to be adjusted independently

In complex car systems, the amplifi-
ers and crossover are frequently
mounted on an amp rack in the trunk or
elsewhere. This usually simplifies wir-
ing and service, while giving the owner
visible evidence of what he has when
he feels like showing off. it can also
make the components more visible to
any thieves who happen by when the
trunk is opened; for this reason, some
installers conceal their amp racks be-
hind removable panels.

Speakers

Choosing speakers for a car is far
different from choosing them for home
use. Most home speakers are built into
enclosures when you buy them. Be-
cause space is so limited in a car,
speakers must usually be flush-mount-
ed in doors or other body panels.
Therefore, most car speakers are na-
ked drivers, without enclosures of their
own. To conserve space, such speak-
ers are usually coaxial types, with the
tweeter mounted in front of the woofer.
Systems with independently mounted
tweeters and woofers, however, some-
times atlow more choice of placement,
with the woofers mounted where they’ll
fit and the tweeters where they can
face listeners most directly. The woofer
and tweeter should be within a few
inches of each other for most natural
sound; a speaker whose woofer and
tweeter are mounted on a flat plate will
ensure this.

Self-enclosed mini-speakers, some-
times mounted on rear decks or slung
beneath dashboards, can be used
where it's inadvisable to cut large
speaker holes. They also solve a prob-
lem for the speaker designer, who nev-
er knows for sure what enclosure vol-
ume will be behind his flush-mounted
speakers; with self-enclosed speakers,
he can optimize the design for a known
enclosure volume.

Speakers should be placed and
aimed so that passengers can hear the
more directional high frequencies; tre-
ble is lost if the highs are aimed at the
car's upholstery or the passengers’
socks. This is often easier said than
done, however. It helps to have both
front and rear speakers so that sound

When woofers and tweeters
are mounted independently,
the instalier can put the

woofer where there's room

for its large magnet and mount
the tweeter where its highs can best
be heard. Next to the speakers is a
crossover network which routes highs
to the tweeters and lows to the woofers.

can reach front and rear passengers at
equal levels. (Fader controls on receiv-
ers and equalizers are used to adjust
the front/rear balance.) Otherwise, the
passengers farthest from the speakers
will hear clearly only when the sound is
loud enough to curdle the ears of pas-
sengers closest to the speakers. Rear-
deck speakers usually have an easier
time delivering deep bass than front-
mounted ones, because larger speak-
er drivers can be located an the deck
and because deck-mounted speakers
can use the trunk’s large vcolume as an
enclosure. However, front-mounted
speakers usually give a more natural
impression, since we usually face mu-
sic we're listening to.

The best values in car speakers tend
to be two-way (woofer/tweeter) or
three-way (woofer/midrange/tweeter)
systems. Four-way, five-way, and other
systems tend to raise cost more than
quality, while single-driver systems
tend to nave limited, poorly directed
frequency response.

The car's space limitations make it
hard to fit speakers that are large
enough to deliver good bass into loca-

tions where their upper frequencies
can be heard. So, to get low bass in
the car, it's easiest to delegate low
trequencies to subwoofers, which can
be tucked into the trunk or elsewhere.
With such a setup, the low bass will be
coming from behind the listeners, while
most other frequencies will come from
in frant of them. The lower the frequen-
cy at which the sound crosses over
irom the main speakers to the sub-
woofer, the less you'll notice this; the
subwoofer's location becomes least
obtrusive when the crossover frequen-
cy is below 100 Hz. On the other hand,
the higher the crossover frequency,
the smaller the main speakers can be,
which makes them easier to place.
Still, in no case should the crossover
frequency for a rear-mounted sub-
woofer be above 250 Hz. Some manu-
tacturers offer components with built-in
crossovers at about 2 kHz, well into the
midrange. A 2-kHz crossover is ac-
ceptable when the tweeter and woofer
are close together. But with front tweet-
ers and rear woofers, the musical ef-
fect is like having your soup in front of
you and your spoon behind.
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You can install your own
car stereo, but it's not a
simple task. Many do it

once or twice, then leave it
to pros—and we speak from

experience here.

Piate speakers such as these require
the cutting of only one hole in the car
body panel for the woofer magnet.
The tweeter mounts in front of the
body panel, not in it.

Car interiors tend to resonate at
about 150 Hz, making the upper bass
too prominent. Installers frequently
stagger their crossover frequencies in
order to leave a response dip between
the subwoofer and upper-frequency
speakers, thereby underemphasizing
the frequencies that the car's acous-
tics will overemphasize. This only
works, however, if the frequency at
which the dip is needed is the right
crossover frequency for the speaker
drivers involved. If not, it's better to
correct the car's acoustical problems
with equalization.

Installation

Installation is usually best done by
professionals. The car is a cramped
and awkward place to work, and the

tools required are not found in most
home workshops. ‘Also, it takes a good
deal of knowledge to place speakers
where they'll sound right and where
they won't interfere with window cranks
and other mechanisms, and to install
the electronics so they won't pick up
noise from the car's electrical system.
That's not to say you can't install your
own system, especially if it's a simple
one. Many people do—but most of
them do it only once or twice, and then
leave it to professionals thereafter. (We
speak from experience here.)

It takes research to find the best
installers in your area. Go by their rep-
utation, by the sound quality and
craftsmanship of the installations
they've already done, and by their un-
derstanding of your needs. Make sure,
too, that you and your installer know
exactly what results you want and how
they're to be achieved, and get a fairly
firm estimate of what the installation will
cost you.

If you plan to buy equipment yourself
and then take it to an installer, make
sure he'll go along with that. Many in-
stallers won’'t touch equipment that
they're not familiar with, and quite a
few won't install equipment that they
didn't sell. For a complex system, it
might pay to choose your installer first
and work with him to pick a system,
rather than picking the system and
hunting for someone to install it.

If you're buying a new car, check the
sound systems offered by the factory.
Since the success of the Delco-GM/
Bose system (“Roadsigns,” Audio, De-

cember 1982), some car manufactur-
ers have moved towards producing
premium sound systems of their own;
the first of these we've heard, the Ford
JBL system ("Roadsigns,” Audio, No-
vember 1985), is at least as good. If
you're considering a factory-installed
system, make sure you hear a demon-
stration before buying, preferably in
the same model and body style as the
car you're ordering.

Car-stereo prices may seem high, at
first. But while $500 or more for one
little box and a couple of speakers may
strike you as costly, it may seem more
reasonable when you itemize what
you've bought as an AM/FM tuner, am-
plifier, cassette deck, speakers, and a
custom installation. More elaborate
systems, of course, cost more: $1,000
to $2,000 for a system is not unheard
of, and we've heard systems up to
$5,000 or so that were worth the mon-
ey—at least to those who had it to
spend. As usual, diminishing returns
set in at some point, where every cost
increase brings less sonic benefit than
the preceding one. Some of that cost
may go for cosmetics (such as con-
cealing equipment), and some may go
for alarms and other security mea-
sures. In very high-priced systems, a
lot of money may go for mindless multi-
plication of components; the phrase
16 speakers per channel” sounds far
more impressive than the resulting sys-
tem does! How good a system you're
willing to buy will depend on your
tastes, your income, and the amount of
time you spend in your car. 4

In this modular B & W system, the woofers mount in the
trunk, feeding bass through hoses to the large grilles
shown. The tweeter module, with its smaller grille, can be

surface-mounted cn a body panel or flush-mounted in a
hole cut into the panel. The small module without grille is
a crossover, which can be concealed.
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Long Distance Stereo
Clean as Mono

LEONARD FELDMAN

ow often in the last

month have you felt like

switching your FM tuner

or receiver from stereo
I to mono reception be-
cause the noise and distortion accom-
panying the desired program were in-
tolerable? If, like me, you crave good
FM reception, you've probably been
frustrated more than once by the seri-
ously degraded signal quality of stereo
FM compared to mono reception. In
fringe-area listening locations, the dif-
ference in signal-to-noise ratio be-
tween a station's mono and stereo sig-
nals can be as great as 23 dB!

If you've been troubled by this dis-
parity between mono and stereo re-
ception, imagine how the broadcaster
feels. An FM station's potential audi-
ence for stereo may be only one-third
to one-fourth as great as it is for mono.
Of course, when you are bothered by
noisy stereo reception, you usually
have the option of switching over to
mono—but if you are like me, more
often than not you will simply tune to
another station that's closer, for quieter
stereo.

In 1961, when the FCC approved the
present system for stereo FM broad-
casting, they were well aware of that
system's signai-to-noise degradation.
At that time, however, they seemed
more interested in preserving existing
reception quality for the mono listener

60

than in safeguarding the stereo listen-
er's interests. (Of course, there were
no stereo listeners at the time.) An al-
ternate system that might have provid-
ed virtually no signal-to-noise degra-
dation in stereo would have introduced
an S/N loss of around 6 dB for some
mono listeners, so the FCC chose to
favor the 17 million or so owners of
mono FM radios. The millions who sub-
sequently purchased stereo FM sets
(whether for car, home, or portable
use) have been suffering ever since.

Making Stereo as Quiet as Mono

A system of stereo FM transmission,
dubbed FMX, developed jointly by
Emil Torick of the CBS Technology
Center and Tom Keller of the National
Association of Broadcasters (NAB),
could well rectify this situation if adopt-
ed by FM stations around the country.
What makes the system particularly at-
tractive is that it is completely compati-
ble with existing FM radios and tuners.
Owners of such equipment would con-
tinue to get the same kind of stereo (or
mono) FM that they've been getting.
Purchasers of new, specially designed
tuners or receivers, on the other hand,
would enjoy noise-free reception even
of stereo stations that were previously
too noisy to listen to without switching
to mono.

Another nice thing about the FMX
system is that FM stations can adopt it

f you ever wished

that somone would
improve FM stereo
broadcasting so that
it would carry over
long distances and
furnish the quiet
background of mono,
take heart! This new
system provides both.

without requesting the FCC's approval.
That's because the FCC has liberal-
ized its rules regarding the use of sub-
carriers by FM stations. Since the FMX
system involves the use of subcarriers
within the frequency baseband autho-
rized by the FCC, stations could begin
using the system at once. Public radio
station WPKT-FM in Meriden, Connect-
icut has been using the new system
experimentally for some time, and field
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FMX is particularly attractive because it is
totally compatible with existing tuners. And
no approval is required from the FCC either.

e ® MASSACHUSETTS

NEW YORK I
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[
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t
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i NORWICH '
e NEW LONDON ,,/J

R Dol N
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o}

U Miles

Fig. 1—Reception contours for a station using FMX, showing distance limits
at which tuners could achieve 60-dB SIN in mono, FMX stereo, and
conventional stereo. Note that quiet Stereo reception with FMX extends nearly
as far as quiet mono reception.

’ ok S Fig. 2—The FMX composite signal,

showing conventional mono sum (M)
and stereo difference (S)

P components, plus the new FMX

' ~ sideband (S’) 90° out of phase with
the other components. Note the pilot
signal (P) at 19 kHz.

FREQUENCY —Hz

INPUT LEVEL — dB8

Fig. 3—
Characteristics of
the re-entrant
compressor used
for FMX
transmission.

OUTPUT LEVEL — ¢B

tests show that this station’s effective
stereo coverage using FMX has in-
creased to just about the same as its
mono coverage (Fig. 1).

How FMX Works

Figure 2 shows the baseband format
of the new composite signal which
modulates the station’s carrier. The
portions of this signal which are upright
in the figure are identical to those of
standard, non-FMX stereo FM trans-
missions. A monophonic, left-plus-right
(L + R) sum signal, labelled M in the
diagram, extends from 50 Hz to 15
kHz. Above it is a subcarrier signal,
labelled S, consisting of sidebands ex-
tending 15 kHz above and below the
subcarrier center frequency of 38 kHz.
The sidebands are due to modulation
by the L —~ R difference signal; the
subcarrier itself is suppressed, but a
19-kHz pilot signal (labelled P) is used
by the receiver to re-create the 38-kHz
subcarrier and to trigger a tuner's or
receiver's "“Stereo” light.

The FMX system leaves the standard
pilot, sum, and difference-modulated
subcarrier signals unaltered but adds
a second, difference-modulated sub-
carrier (labelled S’} in quadrature (i.e.,
90° out of phase) with the first subcar-
rier. Thus displaced in phase, it will not
be detected by ordinary FM receivers
or tuners.

The second subcarrier (S') is part of
a companding noise-reduction system.
Most of the noise that is so bothersome
when we listen to stereo FM comes
from the recovered difference (L — R)
signal, not from the main-channel sig-
nal. So, if there were some way to intro-
duce an effective companding or
noise-reduction technique to this dif-
ference signal, the overall signal-to-
noise ratio of received stereo FM could
be significantly improved. In com-
panding noise-reduction systems, a
compressor boosts low-level signals to
get them up and over the transmission
or recording medium’s inherent noise.
At the receiving end, the program is
restored to its original dynamic range
by an expander, which lowers those
previously boosted levels and thus
lowers the medium’'s background
noise as well.

There is an almost limitless number
of ways in which companding can be
accomplished for audio applications.
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Dolby B noise reduction, for example,
compresses and expands only high
frequencies, since that's where tape
hiss is most audible. Dolby C NR ex-
tends this action down to somewhat
lower frequencies, and also uses more
compression and expansion than
Dolby B. Both Dolby NR systems work
only on low-level signals, leaving high-
level signals unaltered, and are there-
fore referred to as nonlinear compand-
ing systems.

The dbx noise-reduction system, on
the other hand, compands all audio
frequencies, and compresses all sig-
nal levels linearly, by a factor of 2:1.
That is, every 2 dB of level change in
an audio signal is compressed to a 1-
dB change before it is recorded onto
tape. During playback, dbx NR ex-
pands all frequencies, so that a 1-dB
change in the level of the playback
signal is expanded to a 2-dB change
in output.

The compression technique chosen
for the FMX system has several unique
aspects. It is called a re-entrant com-
pression system because it has a
threshold above which no action takes
place. It is configured to keep the sum
of the S and compressed S’ signals
from overmodulating the transmitter at
high signal levels, and to provide opti-
mum channel loading or utilization at
mid-levels with a compression slope
that's close to infinite.

Figure 3 shows the response of the
compressor S’ (upper solid line), the
uncompressed S channel (lower solid
line), and the combination of the two
signals (dashed line), which repre-
sents the total subcarrier burden im-
posed on the main carrier. At low sig-
nal levels, the compressor acts like a
simple gain stage, raising the level of
the S’ signal about 20 dB above that of
the uncompressed (S) subchannel. At
medium input levels, the compression
characteristic actually exhibits a slight-
ly negative slope, and at still higher
levels it becomes a rapidly changing
negative slope. Figure 4 is a block dia-
gram which illustrates the basic con-
cept of the transmission system.

An Adaptive Expander

Though this type of compression
system can be shown to make the
most of available transmitter power
and modulation characteristics, such

Fig. 4—Block ]
diagram of the L= - — i
L u
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Fig. 5—Block diagram of an FMX receiver.
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Fig. 6—Block diagram of an adaptive expander section for an FMX tuner.
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Mid-band separation of 60 dB has been

achieved by FMX, a figure which even
conventional FM tuners can rarely attain.
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I ] T T T TTTHNT | Fig. 7—Separation

measured by the
CBS Technology
. Center for an FMX
| decoder shows
high mid-band
separation at two
signal levels.
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compression cannot be decoded by a
traditional expander having fixed
slopes or expansion ratios. Perhaps
the cleverest scheme of the entire sys-
tem is the one used to re-expand the
compressed L — R information.

Figure 5 is a block diagram of an FM
tuner equipped to receive and decode
the new FMX transmissions. A selector
switch is included so that a listener
may choose either companded FMX or
conventional stereo FM reception.
Note that even in its FMX mode, the
tuner also detects the standard, con-
ventional subcarrier. This subcarrier
may include undesirably high levels of
background noise, but its audio pro-
gram content accurately conveys the
instantaneous amplitudes of the L — R
signal. So, while we don't want to listen
to the audio information carried by this
noisy subcarrier, the expander circuit
can use that audio information as a
reference signal—one that will provide
the information the expander needs to
restore the audio retrieved from the
new quadrature-related S’ subcarrier
to precisely the same correct levels.
This is important because the restored
L — R ampiitudes must correspond
exactly to what they were in the original
program, or else incorrect de-matrix-
ingofthe L + Rand L — R signals will
take place. That, in turn, would reduce
stereo separation severely.

Figure 6 shows one possible ar-
rangement for an adaptive expander.
The conventional difference signal (S)
is rectified and applied to one input of
a comparator circuit. This signal acts
as the reference signal in a feedback
path. The compressed difference sig-
nal (S') is fed to a voltage-controlled,
variable-gain amplifier whose output is

detected in a rectifier and applied to
the other input of the comparator
stage. The comparator's output,
smoothed by appropriate attack and
release time-constant circuits, is used
to regulate the voltage-controlled, vari-
able-gain amplifier's gain.

Whenever a difference exists be-
tween the level of the expanded signal
and the unmodified S signal, the com-
parator will produce a control signal
which causes the gain of the voltage-
controlled, variable-gain amplifier to
change until the comparator's output
voltage approaches zero. As a result,
the magnitude of the compressed dif-
ference signal becomes virtually equal
to the level of the conventional differ-
ence signal. In this way, the expanded
signal “tracks" the conventional signal
and is totally independent of the abso-
lute value of the compressed signal.

Figure 7 illustrates the separation
measured by the engineers at the CBS
Technology Center for an actual de-
coder using this adaptive expander
approach. Notice that mid-band sepa-
ration figures as high as 60 dB were
measured in these closed-circuit tests.
Even conventional decoders of regular
FM stereo rarely are able to achieve
such high stereo separation.

One additional refinement has been
added to the FMX system recently.
That is a low-level, sub-audible 10-Hz
signal which is transmitted along with
the quadrature subcarrier signal (S’').
This additional signal provides switch-
ing information for FMX receivers and
tuners, and may possibly also be used
as an indicator-light cue so that listen-
ers know when a station is, in fact,
using the FMX transmission system.

Listeners to the station (WPKT)

which has been testing FMX are evi-
dently not aware that anything is differ-
ent. There have been no complaints
about any change in signal quality of
the conventional FM or stereo FM
transmissions.

The idea of companding as a means
of reducing noise generated by a
transmission system had not even
been thought of when the FCC first
authorized stereo FM back in the early
1960s. Twenty years later, when the TV
industry was considering different sys-
tems for stereo TV sound, the need for
companding was realized almost im-
mediately. The system selected for ste-
reo TV includes a companding ap-
proach (in this case, one developed by
dbx). CBS was also a proponent of a
companding system for stereo TV. The
FMX idea grew out of that technically
related effort.

Since the CBS Technology Center
introduced FMX at a professional engi-
neering conference, many FM broad-
casters have expressed interest. One
manufacturer, NAD, has shown a pro-
totype of a tuner using discrete-com-
ponent FMX circuitry. But even before
that, some IC manufacturers had
shown an interest in tooling up to pro-
duce FMX decoder chips. As with all
such new inventions, there is always
the question of who is going to make
the first move. In order to interest FM
stations in the idea, assurances must
be given that there will be receivers out
there to pick up the improved FM ste-
reo signal. And in order to interest re-
ceiver manufacturers in building com-
ponents with FMX decoding capability,
there has to be a promise of IC avail-
ability so that costs of hardware imple-
mentation don't become particularly
excessive.

One thing you can do to help spread
the use of the new FM system is to
make your favorite FM stations aware
of its existence. Once they know there
is a way to triple or quadruple their
useful stereo listening area, they'll
probably be eager to learn more about
the system. You can refer them to this
article or, better still, have them call the
CBS Technology Center in Stamford,
Connecticut. In case you are an FM
station engineer or manager and want
to call, the number is (203) 327-2000.
Maybe it's not too late to rectify a 25-
year-old mistake, after all. 4
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FQUIPMENT PROFILE

HARMAN/
KARDON
CH160
CAR
STEREO

Manufacturer’s Specifications
Tuner Section
Usable Sensitivity: Mono, 14.8 dBf.

50-dB Quieting Sensitivity: Mono,
18 dBf.

S$/N: Mono, 70 dB.

Alternate-Channel Selectivity:
70 dB.

THD at 1 kHz, 65 dBf: Mono, 0.2%;
stereo, 0.4%

Stereo Separation at 1 kHz, 65
dBf: 45 dB.

AM Sensitivity: 30 pV.

AM Alternate-Channel Selectiv-
ity: 50 dB.

Cassette Section

Frequency Response: 20 Hz to 20
kHz, =3 dB, using Harman/Kardon
test tape.

S/N: 54 dB; 54 dB with Dolby B NR, 70
dB with Dolby C NR

Wow and Flutter: 0.09% wtd. rms.

General Specifications

Output Voltage: 775 mV.

Tone-Control Range: Bass, =10
dB at 50 Hz; treble, +10 dB at 10
kHz

Loudness Compensation:
dB at 80 Hz.

Power Requirements: 11 to 16 V
(negative ground), 0.6 ampere.

+10

Dimensions: Chassis, 7in. W X 2in.
H X 5%in. D (17.8 cm x 5 cm X
15 cm); nosepiece, 48 in. W X 1%
in.H x 1%in. D (10.5cm x 4.4 cm
x 3.5 cm).

Weight: 3.5 Ibs. (1.6 kg).

Price: $495.

Company Address: 240 Crossways
Park West, Woodbury, N.Y. 11797

For literature, circle No. 90
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Harman/Kardon, one of the longest-lived companies in
the audio component business, now offers a line of car-
stereo equipment whose quality is consistent with what |
have come to expect from their home audio products. That
is to say, it is excellent. The CH160 tuner/cassette player is | . / ——
a good case in point. The tuner section features frequency- / _
synthesized tuning and permits storage of six AM and six |7 LA | |
FM station frequencies in memory. Seek and scan tuning N\ -
are easily initiated from the front panel. When tuning man- \ T ST ol i
ually, pressing the up/down tuning rocker for more than 1 S - N
speeds up the tuning action. In the scan mode, the tuner s ~—1_
pauses at each signal that it intercepts for about 8 S to let 1
you decide if that's the station you want to hear.

Like many well-designed car tuners, this one adjusts
stereo separation and soft muting during FM stereo recep-
tion in order to provide the best balance between signal-to-
noise ratio and separation under weak signal conditions.
The tuner also has a special pulse-noise suppression circuit
to reduce noise caused by a car’s electrical system.

The cassette section uses discrete playback amplifier
circuitry and has both Dolby B and C noise-reduction cir-
cuits. An equalizer switch accommodates both 120-pS
(Type 1) and 70-uS (Types Il and 1V) tapes. A music-search
feature finds the beginning of a song during fast forward or
rewind. Fast-forward and rewind buttons have a locked
position so that you don’'t have to keep pressing them
during a lengthy wind. Other convenience features particu-
larly geared to the needs of the driver are automatic replay
after rewind, mechanically assisted tape loading, and auto-
matic ejection of a tape when its end is reached or when the
car’s ignition is turned off.

The preamp section, common to both the tuner and the ||
cassette player, features separate bass and treb'e controls,
switchable loudness compensation, a front-rear fader con-
trol, an amplifier remote turn-on lead, a power antenna lead,
and a memory backup lead. Discrete circuitry is used in
these audio stages. And there are, of course, four separate
outputs (all standard RCA jacks) for front and rear amplifier
connections.

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

FM section.

Fig. 2—FM frequency
response (top trace), and
separation for weak
(middle trace) and strorg
(bottom trace) signals.

Control Layout

Three concentrically mounted rotary controls at the left
end of the panel adjust volume, bass, and treble. Pushing
the knob in the center toggles power on and off, while
pulling it turns it into a left-right balance control. Just to the 4 STEREQ
right is a small rotary front-rear fader control, and above this /‘\\
is the cassette eject button (which, in tuner mode, switches -2 y L -
the display to show the time). —

Buttons for preset memorization and loudness compensa-
tion, and six numbered station preset buttons, arz arranged
across the bottom edge of the front panel. Above these
pushbuttons is a multi-function display area. During tuner
operation, it shows AM or FM frequency and indicates
stereo operation, which station preset is in use, and whether
the tuner is in the local mode. In cassette operation, it shows
the time and indicates whether music search, Dolby B or C
NR, and 70-p.S tape equalization are in use. In either mode,

the display also shows when the loudness compensation | Fi9- 3—THD vs.
switch is set. The cassette slot is above the display area. g‘n:dsuelztt;gr? frequency,

To the right of all this are two large buttons for fast forward
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With strong-signal input,
separation was 42 dB at
1 kHz and 100 Hz, and
32 dB at 10 kHz. These

results are excellent.

T I

Fig. 4—FM stereo
crosstalk and distortion
components for a 5-kHz
signal.

Fig. 5—AM frequency
response.

FR L- 3.8dB

11.5kHz

m
© .
I ]
o
o +10 ;
l?J R 1
Yoo bl
L - \’r;:.
> ' -
po - | . g
z 10 ’
o ]
al p
o g

3

3

20 50 00200 500 Ik 2k S5k 10k 20k

FREQUENCY — Hz
Fig. 6—Frequency

response, cassette
section, with Type | tape.

and rewind plus five smaller buttons. These are the Dolby
on/off and Dolby B/C NR selectors, the music-search button
(which doubles as a mono/stereo selector in the tuner
mode), a tape equalization selector (which is used to pick
distant or local reception when in the tuner mode), and an
AM/FM band selector. A pair of large, flat rockers at the
extreme right of the panel operate the seek/scan and up/
down tuning functions.

Measurements

Figure 1 shows the quieting and distortion characteristics
of the CH160’s FM tuner section as signal strengths are
increased from O dBf to well above the standard measure-
ment value of 65 dBf. Though usable sensitivity fell a bit
short of the claimed 14.8 dBf (it was 16 dBf for my sample),
50-dB quieting in mono—Dby far the more important specifi-
cation—was 18 dBf, exactly as claimed. Stereo usable sen-
sitivity measured 20 dBf, but it's important to note that
because of the automatic stereo blending in this and most
other tuners when receiving weak signals, there's very little
stereo effect to be heard at such a low input level. The 50-
dB quieting sensitivity in stereo measured an acceptable 40
dBf. At strong signal levels, signal-to-noise ratio was a very
satisfactory 73 dB in mono and 69 dB in stereo. Harmonic
distortion for a 1-kHz modulating signal was 0.18% in mono;
in stereo it was almost as low, measuring 0.22%.

The top trace of Fig. 2 represents frequency response,
plotted logarithmically from 20 Hz to 20 kHz. (The vertical
scale is 10 dB per division.) Over the useful FM audio range
from 30 Hz to 15 kHz, response was flat to within +0.7 and
—0.3 dB. The bottom trace in Fig. 2 shows separation, as
referred to the top trace, for a strong-signal input. | mea-
sured separation to be 42 dB at 1 kHz and at 100 Hz, and
32 dB at 10 kHz. These are excellent separation figures
compared to those of most car tuners | have measured
recently. The middle trace shows the effect of the stereo
blend. With signal strength reduced to around 45 dBf,
separation was significantly lower but was still more than
adequate (nearly 20 dB at mid-frequencies, even higher at
treble frequencies) to maintain good stereo imaging.

Figure 3 shows how harmonic distortion varies with audio
modulating frequency for mono and stereo reception. At all
but the highest and lowest test frequencies, THD was al-
most as low in stereo as it was in mono. Figure 4 shows a
pair of traces made using a spectrum analyzer. This time,
the sweep is linear, from 0 Hz to 50 kHz. The tall spike at the
left represents a 5-kHz signal output from the modulated
channel during stereo operation. The spike within the tall
one shows the amplitude of 5-kHz crosstalk appearing at
the output of the opposite, unmodulated channel. Notice
that although actual 5-kHz separation is quite good (approx-
imately 36 dB), there are other unwanted components ap-
pearing at the output of the unmodulated channel, such as
harmonics of 5 kHz, subcarrier components at 19 and 38
kHz, and sidebands around the 38-kHz residual output.

Alternate-channel selectivity measured 68 dB, close
enough to the 70 dB claimed by Harman/Kardon. Capture
ratio measured a very good 1.5 dB, and image rejection
was greater than 75 dB. AM suppression was also very
good, measuring better than 55 dB.
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I liked the scan tuning.
Eight seconds of music is
long enough to help you
pick a station, but not so
long that the process is
unduly delayed.

The AM section’s frequency response was disappointing.
Although | have not come to expect wide-band response
from tuner components (least of all from car tuners), |
expected the CH160 to exhibit flat response to beyond 2
kHz. Instead, roll-off began at around 1.5 kHz (Fig. 5).

Cassette Player Measurements

Figure 6 shows the playback response of the tape deck,
using a Type | test tape that has a sweep frequency from 40
kHz downward to 20 Hz. The disappointing results (re-
sponse was down 3 dB at 11.5 kHz) made me suspect that
the problem had to do with azimuth alignment of my test
tape relative to that of the playback head. | became even
more convinced of this when | plotted response for a Type I
tape manually, using a special BASF calibrated tape. Re-
cording the amplitude values for the spot frequencies re-
corded on this second tape, | was pleased to find that
response was virtually flat all the way out to 18 kHz, the
highest test frequency on the BASF test tape. Suspecting
that such a great difference in response between Type | and
Type |l test tapes was not the fault of the CH160, | temporar-
ily replaced my sweep-frequency tape with a borrowed
Type | test cassette having the same spot frequencies as
my Type |l tape. Sure enough, this gave flat response out to
16 kHz. Even the best tape can give erroneous results if any
of its parameters, such as azimuth alignment, are signifi-
cantly off.

Signal-to-noise ratios, with and without Dolby B NR and
with and without Dolby C NR, as analyzed using a Sound
Technology 1500A tester, are shown in Figs. 7A and 7B.
The upper plot in each graph shows S/N without Dolby NR;
it measured 57.8 dB the first time and 58.4 dB the second,
considerably better than the 54 dB claimed. With Dolby B
NR, S/N increased to 65.3 dB, also better than the pub-
lished spec. Dolby C NR added another few dB to the S/N
reading, bringing it up to 69.2 dB, close enough to the
claimed 70 dB so that | wouldn't quibble over the difference.

Wow and flutter (Fig. 8) was also better than claimed,
measuring only 0.075% wtd. rms as against the 0.09%
claimed. Azimuth error (Fig. 9) was a rather high 173° for a
15.8-kHz signal recorded on both the left and right channels
of my test tape. Interestingly, this test tape, specifically
designed for use with my Sound Technology tester, was
provided by the same laboratory that produced the Type |
frequency response tape that gave such poor results earli-
er. | believe that the head alignment on the Harman/Kardon
player is probably closer to true perpendicularity than is my
azimuth-checking tape. In any case, the CH160's head
positioning seems to match the BASF test tapes better than
it does the Sound Technology test tapes.

Figure 10 shows the typical “"bow tie" pattern obtained by
running successive sweeps of frequencies from 20 Hz to
beyond 20 kHz and turning the tone controls to their maxi-
mum and minimum settings. (| used the FM tuner section,
which | had already established as having excellent, flat
response.) | measured a bass boost and cut range of
+10.2, —9.3 dB at my usual 100 Hz; at the 50 Hz which
Harman/Kardon uses for its spec, the range | measured is
even a bit wider. For the treble control, | measured a boost
and cut range of +10.9, —9.6 dB at 10 kHz (not shown).
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Fig. 7B—Same as Fig. 7A
but without (upper trace
and “L” readout) and with
Dolby C NR (lower trace
and “R” readout).

Use and Listening Tests

Technical Editor lvan Berger, who checks out car-stereo
units by giving them a road test in his own car, will no doubt
comment about the ergonomics and real-world perfor-
mance of this Harman/Kardon head unit. | can only report
that in my laboratory, the tuner performed very well indeed.
The pacing of the scan function enabled me to judge wheth-
er | wanted to lock in the scanned station. | can't see the
point of scanning circuits found in some head units that let
you listen for less than 5 S before they move on to the next
station. The 8 S provided by H/K is enough—but not so long
that it delays the process unduly. Memorizing preferred AM
and FM frequencies couldn't be easier, and the panel's
clock was clearly visible when | positioned myself as if |
were in a driver's seat relative to the front panel. The fea-
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Tape playback was a hair
cleaner and more extended
than my reference set’s,
and the transport handled
potholes without a twinkle
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Fig. 10—Tone-control

tures incorporated into the tape player were equally easy to
access, and | especially liked the locked fast-winding
modes. So, unless something negative shows up during Mr,
Berger's highway tests, l'll vote in favor of the Harman/
Kardon CH160. Over to you, |.B.! Leonard Feldman

Behind the Wheel

The Harman/Kardon CH160's features are well chosen,
and its panel is well designed. All major controls could be
operated without looking, with the exception of the station-
selector buttons. Having six station buttons in a row is too
many, in my view; Harman/Kardon compounded the prob-
lem by adding the memory and loudness buttons, for a row
of eight. The other small buttons were better placed, with
the four least-used controls (for tape NR, EQ, and music
search, and for local/distant and mono/stereo tuning selec-
tion) in a compact square, and the more often-used “FM/
AM” placed below the square for easy access. The large
tuning-control rocker pads were easy to find and use, and |
welcomed being able to seek and scan in both directions,
even if the maker’s way of doing it took a bit of getting used
to (seek/scan direction depends on the direction in which
the manual tune button was last used).

The display, like many LCD displays, has less contrast
than [ like for easy reading, but its numbers were adeguate-
ly clear. The many small indicators at the right of the display
screen were too small to read, but one would soon learn to
read them by position.

The controls were well illuminated when the CH160 was
turned on, but everything was black until then. Since the on/
off switch is on the only projecting knob, it's easy to find in
the dark, but a lighted tape slot would also have been
welcome for times when one isn't interested in using the
tuner. The slot is not lit when the unit is on, either, but it's so
outlined with lighted buttons that it's not hard to find.

The CH160's FM tuner section seemed a bit more sensi-
tive than my reference set's, picking up a few more listen-
able stations in a fringe location 50 miles from New York.
However, its multipath resistance and sensitivity to picket-
fencing were not quite as good as the reference set's. The
stereo/mono switch proved its value in cleaning up poor
signals, as it does on most of the few car stereos which
feature it. My reference set brought in several recognizable
but unlistenably poor signals which the CH160 ignored,
probably a sign that the latter has a higher muting threshold.
On AM, the major difference was the CH160's high-end roll-
off—bothersome, even though it did reduce apparent noise
on one or two otherwise unlistenable stations.

| was happier with the tape performance. The sound was
a hair cleaner and more extended than my reference set'’s,
and the transport handled frost heaves and potholes with
not even a twinkle of speed instability. | did not like having
the tuner come on during fast-wind operations, but one can
shut it off.

All in all, this is a fine package of well-thought-out fea-
tures, very good (if not breathtaking) performance, excellent
sound, and fine human engineering, all at an eminently
reasonable price. It even fits conventional two-knob dash-
board slots, despite its slightly unconventional styling. Nice.

Ivan Berger
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Manufacturer’'s Specifications

FM Tuner Section

Usable Sensitivity: Mono, 20.7 dBf.

50-dB Quieting Sensitivity: Ste-
reo, 46.8 ¢Bf.

S$/N: Mono, 66 dB; stereo, 64 dB.

Alternate-Channel Selectivity:
65 dB.

Capture Ratio: 1.5 dB.

Stereo Separation: 35 dB.

AM Tuner Section
Sensitivityz 40.8 dBf.

$/N: Mono, 50 dB; stereo, 45 dB.
Stereo Separation: 28 dB.

Cassette Section

Frequency Response: Type | tape,
30 Hz to 15 kHz; types li and IV tape,
30 Hz to 17 kHz.

$/N: 53 dB; 62 dB with Dolby B NR.

Wow and Flutter: 0.2% wtd. rms.

General Specifications
Output Voltage: 1 V at 50% FM
modulation.

Average Power Output, 4-Ohm
Load: 3.5 watts/channel, 50 Hz to
20 kHz, for 0.5% THD; 6 watts/chan-
nel at 1 kHz for 10% THD.

Frequency Response: 15 Hz to 30
kHz, —3 dB.

Tone-Control Range: Bass, +10
dB at 100 Hz; treble, =10 dB at 10
kHz.

Loudness Compensation: +8 dB
at 100 Hz and at 10 <Hz, for — 30 dB
volume setting.

Dimensions: Chassis, 6% in. W x 2
in.H x 5%in. D (16.8cm x 5¢cm X
13 cm); nosepiece, 4% in. W X 1%
in.H x 1%in. D (10.5cm x 4.2 cm
x 3.7 cm).

Weight: 3.3 Ibs. (1.5 kg).

Price: $249.95.

Company Address: 13845 Artesia
Blvd., Cerritos, Cal. 90701.

For literature, circle No. 91
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Although the Sherwood CRD-180 incorporates a built-in
amplifier and therefore is classed as a receiver rather than
as a head unit, | chose to deal only with its head-unit
features for reasons which | will explain in a moment. As a
car-stereo tuner/cassette player with a preamplifier output, it
offers several desirable features, such as six AM and six FM
station presets, Dolby B noise reduction, scan tuning, tape
equalization selection, tape program searching (assuming
that there are blark spots on a tape), and local/DX radio
reception modes. It is also one of a very few car-stereo
receivers to incorporate stereo AM. Instead of a universal
decoder, which works with all FCC-approved AM stereo
systems, Sherwood's decoder responds only to signals
from stations using the Motorola C-Quam system. Since
some stations support C-Quam and others employ the
Kahn-Hazeltine system, your chances of receiving AM ste-
reo with the CRD-180 depend upon which system is being
used by the broadcasters in your area.

The amplifier section of this receiver is relatively low
powered for an otherwise excellent and moderately priced
head unit. Most of the amplifier sections built info in-dash
units are of similarly low power—because of the laws of
physics. Without some sort of power-supply voltage step-up
system, such amplifiers must work with the car's nominal 12-
V supply, equivalent to a voltage swing of =6 V. The
maximum theoretical power output is 4.5 watts. Sherwood's
rating for the CRD-180 of 3.5 watts/channel continuous
power is, therefore, a realistic one. The rating of 6 watts at
10% distortion is probably also realistic. Presumably, Sher-
wood lists it for comparison with the specs of those car-
stereo makers who publish only power ratings measured at
this high level of distortion. At 10% THD, the output wave-
form looks more like a square wave than a sine wave, and
the sound is unlistenable.

Control Layout

The CRD-180 has a rather basic and simple panel layout.
Dual-concentric rotary controls are at the panel’'s left and
right ends. The inner knob at the left controls power on/off
and volume. When it's pushed, it toggles the main display
from frequency to clock time. The outer ring at the left
serves as the bass control; when pushed, it controls treble.
The inner knob at the right end of the panel manually tunes
up and down the AM or FM bands, or reverses tape-play
direction. This knob also adjusts the clock time when in the
clock-set mode. Pushing the same knob activates scan
tuning. The outer ring on the right serves as a left-right
balance control, or, when pushed, as a front-rear fader
control.

The cassette loading slot is in the usual location, at the
top center of the control panel. Below the slot are the six
numbered preset buttons and the LCD display. In addition
to showing tuned-to frequencies, the display shows which
numbered preset has been selected, whether a stereo sig-
nal is being received, and whether the local reception mode
has been selected. To the right of the cassette slot are tape
fast-forward and fast-rewind buttons; under these are four
more pushbuttons, two of which perform dual functions. The
button labelled "ME," besides choosing 70-u.S equalization
(for metal or chrome tape), is also used to initiate clock

MONO S/N * 70 dB — ¥

STEREO S/N*66d8B
MONO THD: 0.3%
STEREQ THD*0.4% 7
. i .
a=

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

FM section.

response (top trace), and
separation for weak
signais (middle trace) and
strong signals (bottom
trace).

Fig. 3—THD vs.
frequency, FM section.
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This is one of a very few
receivers for the car to
incorporate AM stereo,
though it will pick up only
those stations using the
Motorola C-Quam system.

Fig. 4—Distortion and
crosstalk for 5-kHz
modulating signal,
FM section.

Fig. 5~—AM frequency
response.

Fig. 6—Frequency
response, tape section,
using Type | test tape.

setting. The button labelled "LO" selects local reception in
the tuner mode; it is also used to turn Dolby B NR on and off
when in the tape-play mode. The remaining two buttons
handle tape program search and select the AM or FM radio
band.

Tuner Measurements

As usual, | measured the performance of the tuner section
first, and then went on to evaluate the tape section. As for
how the unit behaves on the road, once again I'll leave that
to Technical Editor lvan Berger, who has, by now, traversed
just about every major highway and byway in the New York
City area checking out the latest car-stereo products.

Figure 1 shows how background noise and distortion vary
with signal strength for mono and stereo FM input signals.
Usable sensitivity in mono measured 20.3 dBf, almost ex-
actly the value specified by Sherwood. In stereo, it was 22.0
dBf, but of course, at this signal level there was very little
stereo separation left because of the blending effect incor-
porated into this and most car-stereo tuners these days. In
stereo, 50-dB quieting sensitivity measured 44.0 dBf, and in
mono the figure was about 22 dBf. Best signal-to-noise ratio
(for a 65-dBf input signal) was better than specified: 70 dB
in mono and 66 dB in stereo. THD, for a 1-kHz signal,
measured 0.3% in mono but increased to 0.4% for stereo.

Figure 2 shows FM stereo frequency response (top trace)
as well as separation for strong and weak stereo signals.
Response was generally flat from 30 Hz to 15 kHz, but a
slight dip at around 10 kHz, followed by a rise just before the
final cutoff above 15 kHz, can be seen. The middle trace in
Fig. 2, for weak-signal separation, shows the effects of the
blending | mentioned earlier. At strong signal levels (bottom
trace), separation measured a very high 49 dB at mid-
frequencies. When signal levels were reduced to about 40
or 45 dBf (middle trace), separation decreased to just over
20 dB; notice, however, that separation remained at this
level over the entire audio spectrum. Many FM tuners exhibit
poorer separation at the frequency extremes than at mid-
frequencies, especially at low signal levels, but that was not
the case with this Sherwood unit. Again, at strong signal
levels, separation at 100 Hz measured 45 dB, and at 10 kHz
it measured 35 dB.

Figure 3 shows how harmonic distortion varies with fre-
qguency for mono and stereo FM reception at strong signal
levels. Often, the single “distortion” reading observed for a
stereo FM tuner when it is receiving a high-frequency signal
is not really a true indication of what's going on. In order to
separate the actual distortion products from other spurious
outputs, | used a spectrum analyzer, linearly swept from 0
Hz to 50 kHz, to plot what happens at the output of the
unmodulated channel when a 5-kHz signal is used to modu-
late the opposite channel fully. In Fig. 4, the tall spike at the
left represents the amplitude of the desired 5-kHz output,
while the shorter spike within it represents the 5-kHz output
from the unmodulated channel. The other crosstalk compo-
nents appearing at the unmodulated channel's output in-
clude harmonic distortion components and subcarrier out-
put products at 19 and 38 kHz, as well as sidebands. Actual
separation at 5 kHz measured an excellent 43 dB. (The
vertical scale in Fig. 4 is 10 dB per division.)
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PRESENTING THE
TERK OMNIDIRECTIONAL

FM STEREO o, ANTENNA®

THE WORLD’S FIRST AND IT NOT ONLY PULLS IN
BEST NOW HAS A NEW NAME. SIGNALS BETTER. IT’S PULLED
THE PERFORMANCE IS IN MARVELOUS REVIEWS, TOO.
STILL LEGEND. From the flatlands of Dallas to the

The Terk 8403 Omnidirectional FM
Stereo Antenna™ is the best way to beat
the cost of living high, low, or in outlying
areas—places that are plagued with poor
FM reception.

It gives more power to you in the
computer-designed form of a built-in am-

lifier that boosts incoming signals up to

4dB. Weak signals can be increased up
to 1800% with no background noise. And
multipathing is totally eliminated, be-
cause the Terk 8403 picks up and ampli-
fies only the main signal, ignoring those
exasperating echoes.

ﬁrand canyons of Manhattan, reception
as never been better. Sound editor Hans
Fantel in The New York Times writes:

. . . effectiveness comparable to that of
a much larger antenna . . . considering

the improvement it is likely to bring . . .
this ingenious gadget seems well worth
it. .

TECHNICAL INFORMATION

Amplifier Gain: Adjustable 0 to 24dB.
Amplification: Capable of ampliffling in-
coming signal up to 18 times. Selectivity:
0 dB gain at 50 MHz and at 150 MHz.
Twin-Tone Modulation Distortion: Less

THE ONLY THING YOU than 0.1% at 100mV. Distortion: Less than
HAVE TO ADJUST IS YOUR 60 dB with an output of 100 mV. Noise
ATTITUDE ABOUT FEM Figure: 3dB. Impedance: 75 ohm adapta-
STEREO ANTENNAS. ble to 300 ohm input with matching

transformer. Output Matching Accuracy
at 75 ohms: SWR (Standing Wave Ratio)
less than 1.2:1 Operating Band: 5 to 150
MHz (with optimal amplification be-
tween 88 and 108 MHz.) Pickup Pattern:
Omnidirectional, or directionar(depend-
ing on physical orientation). Range: 360°.
Power Supply: 110V. Stationary Wave Ra-
tio: Less than 1.2:1 Dimensions: Height,
16%4". Base, 2V4" x 3V%". Includes 75/300
ohm matching transformer. Warranty:
12 months.

Because this hand-built antenna is
omnidirectional, it accepts signals from
all sides—with equal strengtﬁ.

So after the simple installation—
just attach it to your tuner and plug it
in—you’ll never have to adjust it to
receive different stations.

And with its handsome Italian
design, you won't sacrifice looks for
listening pleasure.

After all, your superb tuner is
just a glorified paperweight unless it
can pull in the signals. With the Terk
8403 Omnidirectional

it can. Loud and clear.

The monumental result of this
mere 16%4” high antenna is an im-

ressive increase in the number of
FM stations you'll receive. As well
as the quality of that reception.

TERK Technologies Corp.,
740 Broadway, New York, NY 10003

(212) 673-5900

Enter No. 48 on Reader Service Card






Many FM tuners exhibit
poorer separation at the
frequency extremes than at
mid-frequencies, especially
with weak signals, but that
was not the case here.

Capture ratio of the FM tuner section measured exactly
1.5 dB, as claimed. Alternate-channel selectivity was 68 dB,
exceeding the manufacturer's spec.

AM frequency response, shown in Fig. 5, was far better
than what | have come to expect from car and home tuners
and receivers. Response was virtually flat out to 5 kHz, and
reached the —6 dB point at around 7 kHz. No doubt the
improved AM response is related to the AM stereo circuitry
incorporated in this receiver. As for its stereo AM capabili-
ties, I'm going to have to leave that discussion up to Ivan
Berger, who, | hope, will drive far enough to find an AM
stereo station that utilizes the Motorola C-Quam system.
There were none n my immediate listening area, nor was |
able to test the performance of the AM stereo decoder in the
lab. (If AM stereo becomes important enough, | may have to
equip the lab with an AM stereo generator. But until a single
standard becomes dominant, I'm holding off. | don't want to
have to buy two such generators!)

Cassette Player Measurements

Figure 6 is a plot of playback response using Type |
(normal bias) tape recorded with a sweep signal that can be
read by a Sound Technology 1500A tape tester. Response
was reasonably flat to around 15 kHz, as claimed. For
checking Type Il tape response, | used a spot-frequency
test tape supplied by BASF, and therefore had to record
results manually. Using this calibrated test tape, with equal-
ization correctly set, response actually seemed poorer than
with the normal tape. | can only conclude that the azimuth
alignment of the playback head corresponded more closely
to the Type | test tape than it did to the Type 1l tape. (In
several of my more recent tests of car stereos, | found that
the reverse was true.)

Figure 7 shows two measurements of signal-to-noise ra-
tio. Values of 58.0 and 65.5 dB, A-weighted, were obtained
without and with Dolby B NR, respectively. Figure 8 is an
analysis of wow and flutter. In my tests, | obtained an overall
reading of 0.15% wtd. rms, somewhat better than the 0.2%
claimed, but certainly not an exceptionally good wow-and-
flutter figure in light of today's crop of better car-stereo
cassette mechanisms.

Azimuth error, plotted in Fig. 9, amounted to 136° for a
15.8-kHz test signal. That is to say, the angular tilt of the
playback head, compared to the orientation of the left and
right tracks of my calibrated azimuth test tape, was enough
to make the phase error between 15.8-kHz signals in the left
and right channels equal to 136°.

Figure 10 shows the range of the CRD-18C’s bass and
treble controls. With the bass control, maximum boost and
cut (+10.6, —10.5 dB) was achieved at 105 Hz; with the
treble control, maximum boost and cut (+5.43, —11.0 dB)
was achieved at 10 kHz.

Use and Listening Tests

Considered as a head unit, | have no hesitation in recom-
mending the Sherwood CRD-180 as a well-designed, mod-
erately priced tuner/cassette player that is worth a listen.
After ail, not everyone wants every single frill and feature
that engineers can dream up for car-stereo products. Some
of us are content to have a reliable car stereo that has all the

Fig. 7—Tape section S/N,
A-weighted, without noise
reduction (upper trace
and “L” readout at top)
and with Dolby B NR
(lower trace and “R”
readout).

Fig. 8—Wow and flutter,
wtd. rms.

basics, and that is trouble-free and easy to operate. This
Sherwood unit certainly meets those criteria. As for its sig-
nal-pulling power, its resistance to multipath and picket-
fencing while in motion, and its ability to deliver acceptable
(if nat super high-fidelity) AM stereo, I'll leave those conclu-
sions to Ivan Berger. Personally, I'm not too upset at not
having been able to tune to a local AM stereo station that
uses the C-Quam system. Even though there are a couple of
stations in my area using the alternate Kahn-Hazeltine sys-
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Ease of use, a reasonable
mix of features, and solid
performance make this a
good set; its price makes
the Sherwood a steal.

Fig. 9—Azimuth error of
playback head.

Fig. 10—Tone-control
range.

tem, | haven't rushed out to re-equip my home or my car
with that kind of AM stereo either! Leonard Feldman

Behind the Wheel

The Sherwood's pleasantly un-exotic panel design man-
ages to hold controls for a fair number of functions without
crowding; a few buttons must serve double duty to accom-
plish this. There is no night illumination until the unit is turned
on—no problem in a knob-controlled set like this one, since

the left knob is easy to find in the dark. Once on, the controls
become easy to spot.

There's a slight emphasis on radio over tape, in that the
tuner section has more controls and is marked a bit more
legibly, with only the radio-function legends lighting up in
the dark. Selecting tape EQ via the right-hand knob, rather
than with a separate button, took only a short time to get
used to. This is also the first unit I've seen in quite a while
whose clock controls were so clear that | could set the time
without consulting the manual.

Sherwood's arrangement of having both full-band and
preset scan controls struck me as more useful than the
more common setup of seek plus preset scan. The arrange-
ment of the six preset buttons in a 3 x 2 grid was more
convenient than the usual single row. The multi-function
knobs at each end caused no confusion, but | could not find
the center detent on the treble control. The display is a bit
low in contrast, like most LCDs, but still readable, by day or
night, over a wide range of viewing angles.

The output setup, with amplified outputs for the front and
preamp-level outputs for the rear (usable the other way
around, if you prefer), is not an overly common practice, but
still a good one. It gives you the option of using the CRD-180
with its built-in amp, with an external amp, or with its built-in
amp for one end of the car plus a more powerful, external
amp for the car's other end. Preamp-level outputs are stan-
dard RCA jacks; power connections are separate wires,
exceptionally well marked.

Tape performance seemed a tad better than it was on my
reference set, at least on tapes made with Dolby B NR; |
would have preferred to have Dolby C NR as well, however.
I heard no wow and flutter, even when driving over extraor-
dinarily rough roads.

The FM section brought in more stations more clearly than
my reference system did, but most of that better perfor-
mance was due to the presence of a number of weak
stations, which the Sherwood received poorly but which my
reference set did nct pick up at all. The difference is proba-
bly due either to the Sherwood's auto blending (a feature my
reference unit lacks) or to a difference in muting levels.
Eliminating those poor signals from the count, | found that
the CRD-180 brought in about 10 stations better than my
reference set did—but that the reference set picked up
about 10 other stations better than the CRD-180 did. This
was a bit surprising, since there was no obvious pattern
(such as one tuner being better at the low end of the band
and the other being better at the high end).

On AM, the picture was much more straightforward: The
Sherwood picked up quite a few more listenable stations
than my reference unit, and sounded clearer most of the
time. | did pick up one AM stereo station (WMTR, in New
Jersey); the sound was unmistakably stereo, but just as
unmistakably AM. Not even counting its stereo ability, the
CRD-180's AM section is pretty good; only one unit I've
tested for this magazine (and that a far more expensive
model) has surpassed it.

The Sherwood CRD-180 is easy to use, performs well,
and has a reasonable mix of features (Dolby C NR is the
only fancy feature that | really missed). That makes it a good
set; its price makes it a steal. ivan Berger
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GET PULLED IN
BY

M DO STNTH  SATAL  STEREO

FIREID brings you right into the action
with true MTS* Stereo sound.

Say good-bye to boring one-dimensional TV sound. Say hello to
dyramic MTS Stereo with FR.E.D. He's the Friendly Recoton Enter-
tainment Decoder that delivers superb cinema-like sound through
your home stereo system. Designed by world-famous engineer
Larry Shotz, FR.E.D. features an awesome 35dB of stereo separa-
tion, as well as dox™ and DNR™ noise reduction for hiss-free listen-
ing. And he brings you right into the action, so you feel like a
participant—not a spectator. Get caught in the midcle of a bust on
Miami Vice. Be a guest on The Tonight Show. Rock into a role on
Fridey Night Videos. Join the team on exclusive Sports Specials.

Only FR.ED. lets you add the dramatic new dimension of MTS
Stereo to virtually any TV. And FR.E.D. is so versatile, he even simu-
lates extraordinary stereo sound on any non-stereo broadcast.

The future is hear—with FR.E.D., the Friendly Recoton Entertain-
ment Decoder. Take him home today.

For the name of your nearest Recoton dealer, call: 1-800-223-6009.

RECOTON"

46-93 CRANE STREET, LONG ISLAND CITY, NY 11101

*MTS is the only FEC approved method of broadcasting stereo TV programs. Enter No. 33 on Reader Service Card




WHY IS THIS MAN SMILING?

@ A

Because at last he's getting the full-dimensional
sound of home stareo in his car. But if you don't
drive a converiible, and you can't distinguish
the kettle drums from the potholes, here's good
news for you—

Cerwin-Vega's complete line of car speakers
delivers stunning dynamic range. Reproducing
bass as low as 20Hz, our broad assortment cf
subwoofers offers both 6x@ and round formats in
an unparalleled selection of sizes—each com-
patible with analog and digital source material.

Maserati or Mercury. Mendelssohn or Metheny.
Whatever your tcste, we've got what you're lis-
tening for. Cerwin-Vegal

For more information, plaase write or call:

< Cerwin-Vega!

The Loud Speaker Company

12250 Mortague St Arteta, CA 91331 (818) 896-0777

Enter No. 14 on Reader Service Card
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Yamaha's YGE-600 ($219) is a five-
band equalizer with a valuable extra—
an automatic circuit which raises and
lowers system volume as ambient
noise goes up and down.

The volume-controlling feature first
attracted me to the YGE-600; since my
system is fairly flat, | have little need for
an equalizer per se. On the road, this
feature did just what | had hoped it
would, letting me hear the music above
the road noise without having to dive
for the volume control when | stopped.

car stereo, just as 10-band equalizers
are at home. In both cases, that's too
few bands for fine correction of system
or acoustical problems, but a reason-
able number for extra-precise tone
control. Five-band models are pre-
ferred in the car because they are
more manageable (vital, when you
want tc operate one while you drive)
and mcre compact.

With the YGE-600's all-electronic
control satup, five bands are also the
maximum a driver could handle safely.
To set this equalizer, you must press
the “Band" selector button one or more
times, until the display for the band you
want begins to flash, and then press
the appropriate end of a boost/cut
rocker button. You can't do this without
watching the display, which can be a
hazard on the road.

One way around this problem is to
use the factory- and user-preset mem-
ories. Then you can find the button for
the memory you want by touch, and
use the big, comfortable rocker switch

YAMAHA CCSS EQUALIZER YGE-630.

TONE 1

The Auto Volume circuit worked
smoothly, especially once | had adjust-
ed its front-panel setting. In my car,
which is fairly noisy, the system worked
best with the control nearly at its maxi-
mum. The automatic adjustment range
is deliberately limited: Yamaha's in-
struction manual shows a level change
of only 14 dB for a 20-dB change in
ambient noise.

The equalizer section has five
bands, with seven memories to hold
preset equalization curves. Four of
these curves are set at the factory, the
other three by the user. Five equalizer
bands are the standard compromise in

TONE 2

| about 45 Hz, a dip at 300 Hz, and a

grammed settings proved mare useful
than | would have supposed. To me,
the most useful one was the “"Acoustic
EQ” button, which adds & boost at

milder boost at about 8 kHz to counter-
act some acoustical peculiarities com-
mon to many cars. The “Bass” preset
curve boosted bass at about 50 Hz
and rolled it off just above 10 kHz or
so. The "Middle" button added a very
broad boost that centered at about 2 to
5 kHz (see what | mean by broad?).
And the "Treble” setting rolled re-
sponse off at a frequency a bit below
100 Hz and boosted it at 12 kHz. | have
not mentioned the degree of boost or
cut because it's relative, depending on
what you do with the equalization-level
rocker switch.

The YGE-600's audio connections
are standard RCA jacks, with separate
leads for power and ground. The unitis
fairly compact, only 2 inches high by
6 inches wide and 47 inches deep.
For the record, the unit has a rated

AUTO VOL , o FapER

LEVEL
-l =
MEMORY

TONE 3 BASS MIDDLE

to adjust the degree of compensation
imposed for each curve—accentuat-
ing, soltening, or even inverting it. | get
the feeling that Yamaha intended this
to be the main method of frequency
adjustment on the road. There are two
minor drawbacks to this—six of the
seven preset buttons are in one long
row along the bottom of the control
panel, which makes the middle buttons
hard to find without looking, and the
lack of an EQ bypass control means
you must dedicate one of the three
user memories to flat response if you
want that as one of your options.
However, the four factory-pro-

AUTO VOLUME

A oFF I

TREBLE = ON

input sensitivity of 1 to 5 Vand a 1-V
rated output. Yamaha specifies S/N at
95 dB (A-weighted) and lists THD at
less than 0.02%.

The YGE-600’s fine performance as
an automatic volume leveller both en-
hances and outshines its worth as an
equalizer. At that, the equalizer's only
proklem is indifferent human engineer-
ing for use in the car. I'd recommend
the YGE-600 for a system like mine—
already pretty flat and with adequate
tone controls—where one could use its
volume leveller all the time, its preset
EQ curves frequently, and its manual EQ
controls rarely. Ivan Berger
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Legend: Bob Marley and the Wailers
Island 610 255-222 CID 103.

Legend is a remarkable album. In
musical style, its distincitve, loping, off-
the-beat reggae rhythm holds together
Caribbean, R&B, and gospel influ-
ences. In lyrical content, these songs
deal with religion, social injustice, mor-
tal love, and music, in that order of
concern. It's no wonder that the burn-
ing intensity of reggae set fire to the
tissue-thin pop music of the '70s and
influenced the work of artists as di-
verse as The Police, Men at Work, Eric
Clapton, and Blondie.

This posthumous release includes
some of the best and/or most popular
songs recorded for Island Records by
Bob Marley and the Wailers from 1973
to 1980. These also happen to be

some of the most riveting cuts in the
reggae repertoire: | Shot the Sheriff,"”
“Get Up Stand Up,” “No Woman No
Cry,” “Jamming,” and “Stir it Up." Al-
though the production quality varies
somewhat from cut to cut, the digital
reworking of this 1984 original analog
opens up new vistas of sound, as reg-
gae'’s regular, hesitant beat and Mar-
ley's restrained instrumentation incor-
porate silerice as a steady element in
the structure of each song. With the
exception of a few spots of mild tape
hiss, the silence is deep and clean.
Thonking, ticking, swooshing, grind-
ing, booming drums and percussion
are the lifeblood of this disc, and the
reproduction of every nuance is splen-
did. Big steel drums roll cleanly out of
thin air, and the imaginative percussive

arrangements are a constant delight.

Vocal and instrumental imaging are ex-
quisite; there is a palpable sense of
depth and breadth. (One exception is
"l Shot the Sheriff,” an early cut rather
primitively produced.) Overall, the
sound is alive and kicking.

Marley’s brief candle burned bright
and rock-steady. Legend is a fitting
memorial, bearing the glow of his mu-
sic and message into the '80s and be-
yond. Paulette Weiss

The Silver Collection: Wes Mont-

| gomery

Verve 823 448-2.

This volume from Verve's Silver Col-
lection presents an excellent survey of
Wes Montgomery's distinctive, easy-
going guitar style. The collection in-
cludes some live tracks and some stu-
dio tracks mostly with a small group,
though a few were done with larger big
band and string ensembles. All were
recorded in 1965 and 1966.

My favorite track is Erroll Garner's
irresistible “Misty,” arranged for big
band by Claus Ogerman. Montgomery
goes fairly far afield, but always retains
a sense of identity with the original.
Partway into the track, the tempo picks
up and Montgomery takes the begin-
ning fragment of the melody through
some fascinating transformations. The
rhythms acquire a shuffling, swing-like
character as he departs from the main
idea. Slyly, towards the end of the cut,
he sneaks back to a comfortably rec-
ognizable recap.

Ogerman uses simple trombone and
flute colorations and a sax counter-
melody to set off Montgomery's inven-
tive improvisations. Regrettably, Oger-
man's arrangement is not especially
interesting.

Listen to Montgomery fly with John
Coltrane’'s “Impressions.” He takes a
fragment at a time, spinning off end-
less variations before going on to the
next. He uses Coltrane’s approach but
keeps his own style. However, | kept
wondering where the bass was. It's
essential, but almost inaudible.

Since these tracks were recorded in
at least three different locations, you'll
hear changes in acoustic perspective.
All were produced by Creed Taylor
and engineered by Rudy Van Gelder,
so they have a stylistic coherence, and
the differences slip past easily.
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Boston Acoustics component speaker systems.

Your car could become
your favorite listening room.

Now, you can enjoy world-renowned Boston
Acoustics music reproduction in your ca-.

Our component approach makes it possible.
Each portion of the audio range is accurately
reproduced by a separate driver, just as in our
highly regarded home systems. Each component
speaker can be unobtrusively mounted vshere it
fits best. And sounds best.
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We've designed five different Bcston component
,speaker systems, so you can choose one that's
just right for you ard your car. Fsom our most
ccmpact two-way system, to our finest three-way
system that lets you hear the full ten octaves of
music. All five use our exclusive Varimount™
CFT dome tweeter, which you can aim far
optimum stereo imaging.
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AL LA AN A s Fcr a detailed brochure and the name of your
) 3:,f;,.4,'l ',»’,'.i’i oy nearest dealer, send your name and addiess to:
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ushh v TN Boston Acoustics, Inc., Department 7A
] i 247'Lynnfield Street, Peabody, MA 01950.

{617) 532-2111.

Ycu just may get into the habit of picking up your
cer keys when you want to do some rea ly serious
listening.

Boston Acoustics




Wes Montgomery recorded
these tracks in different
locations, but they still
have stylistic coherence.

The first four tracks are live at the
Half Note, with rather close miking and
not much room ambience. Track 5, a
studio track, is noticeably drier. The
stereo perspective is typical of the pe-
riod: Guitar and organ in the center,
with the drums split left and right, and
no depth of field at all. Track 7 takes
you back to the Half Note, and a bit of
ambience and depth of field return.

In the big band material (tracks 8
and 9), the same approach to channel
assignment is apparent. Montgomery
and his group are in the center, with
the band split left and right. This
sounds logical and clean on the fin-
ished product, and at the time was the
preferred way to record such an en-
semble. Today, a minimal-mike pro-
ducer would attempt to put the solo
group at the front as well as in the
center. The band would be spread out
behind them, with no interruption in the
middie.

The booklet documents the perform-
ers, dates, places, and technical staff.
Anyone who knows Wes Montgomery's
style will recognize the value—and the
pleasure—this collection can provide.

Mr. Mister,

[ = i »
Unfortunately, the booklet doesn't help
those whe are not already acquainted
with Wes Mortgomery's music. Verve
would do well to put some hook on the
outside ta intrigue browsers to buy the
disc. On the inside, some background
on Montgomery and his contributions
to music might help. Although it's a
minor point, most of the track timings
given in the booklet are inaccurate,
and should ba corrected in a future
printing. Steve Birchall

Welcome to the Real World:
Mr. Mister
RCA PCD1-8045.

Even if you try to be informal with
these guys and drop all titles, you've
still got 1o call them Mister. Well,
they do deserve a great deall
of respect for having

.‘}

created 10 cuts worth
of sometimes spark-
ling, always sturdy
rock. You've un-
doubtedly heard
the standout
tunes chosen
as singles: The
mournful yet de-
fiant “Kyrie,”" and
“Broken Wings,”
with its lovely
church choir bor-
rowings. These
two are beauti-
fully recorded
and shown to
good advantage on
this Compact Disc.
Mr. Mister has an
excellent melodic
sense and a driving
energy powered by
persuasive percus-
sives. The lyrics, on
the other hand, vary
from brilliant to rep-
etitious and border-
Ing on the banal.

In general, the recording is quite
good, with crisp drums, strongly pre-
senced guitar work, and substantive
keyboards. However, the first few cuts
develop a distressing metallic haze
that turns cymbals tinny and thin, adds
an unnatural sibilance to the vocals,
and obscures all sense of depth.

Although flawed, Welcome to the
Real World is still a worthy addition to
your rock CD shelf. Paulette Weiss

Stravinsky: Le Sacre du Printemps,
The Symphonies of Wind Instru-
ments. L'Orchestre Symphonique de
Montreal, Charles Dutoit..

London 414 202-2,

Stravinsky's “Le Sacre du Prin-
temps” (The Rite of Spring) has always
been a favorite vehicle for showing off
the engineering skills of various record
companies. Even this early on in the
existence of the CD medium, there are
six recordings of this ultradynamic
score, and now we have a splendid
new version from London/Decca. Lon-
don is, in fact, competing with itself, for
they have already issued an excellent
CD recording of “Le Sacre” by Antal
Doréti and the Detroit Symphony.

No doubt they felt compelled to re-
cord this version because of the huge
success of virtually every recording
they have made of conductor Charles

Dutoit and his Montreal Symphony Or- |

chestra in the renowned acoustics of
St. Eustache Church. As | have noted
before, Decca engineer John Dunker-
ley has created an optimum recording
setup to take advantage of the wonder-
fully warm, spacious acoustics afford-
ed by the wood and stone interior of
Montreal's St. Eustache. Achieving a
well-balanced recording of “Le Sacre,”
which calls for a very large orchestra
and a heavily augmented percussion
battery, is no small feat. | well remem-
ber the problems | encountered when |
recorded this piece with Sir Eugene
Goossens and the London Symphony
Orchestra. (Incidentally, Sir Eugene
conducted the first performance of “Le
Sacre” in England in 1913, just after its
infamous premiere in Paris, which al-
most caused a riot! Sir Eugene told me
that the British premiere concert was
delayed for half an hour while they
awaited the arrival of Stravinsky.)

Sonically, John Dunkerley has pro-
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Eduardo Mata, although a
guest conductor, gets

exceptionally fine playing
from the musicians on the
Strauss and Wiren pieces.

e e R T

vided a recording that manages to
cleanly delineate every strand of Stra-
vinsky's incredibly compiex and dy-
namic orchestration, while maintaining
a most natural musical perspective.
The scoring for percussion is a very
vital element in "Le Sacre,” and the
various sounds of tympani, bass

drums, snare drums, assorted bells,
gongs, tam-tams, and cymbals are re-
produced here with shattering and ex-
plosive impact. There are great brazen
sounds from the brass, imperious in
their projection. Woodwinds, including
Stravinsky's beloved bassoons and
bass clarinet, are well focused. Strings

are clean and smooth, with especially
sonorous contrabassi.

Dutoit performs “Le Sacre” more in a
balletic fashion than as a concert
piece, which certainly is a valid ap-
proach, since it is indeed a ballet
score. Thus, he gives weight to the
sensuous as well as the savage ele-
ments in it. Nonetheless, this is still a

14968 HilL P!

‘e Nash\/l”e,

oX

254-5651

N 3721 0/(6151

most propulsive reading in which the
frenzied rhythms of the final dance,

accented by pounding drums and
blaring brass, reach a fortissimo cli-
ors fh re max of orgiastic power.
1_ hCJS Ur mO bré:”-ns') e A stunning achievement . Bert Whyte
wha thre for, e
a four Mol icro - "
h ead ‘e dcasseﬁe Deck. 1 C%,C pius hree Tes Richard Strauss: Le Bourgeois Gen-
Revox B219 ssiondl SIOT “fon and €O e in tilhomme Suite; Dag Wiren: Sere-
cthe new oL strict PrOTeus ~ o) ealibrd (s a miles .
A”S"éefrfanspo” buﬂl fosuperwse rmgnd Hrawn’ mar e nade for String Orchestra. The Na-
hed “prains” 10 54w prehens tional Arts Centre Orchestra of Cana-
ssof M end O g co on
?gr)wgerhis umauf1 bieghnolog‘v oprocesso’ QOﬁVgrfgspe, or fhrggﬁfe“ e da, Eduardo Mata.
cossefte recol Tins One M et Y S dusimen’s (Ol man RCA RCD1-5362.
S S i S ; imul jons
roinlronc el nmegfseéuence Offuahzaﬂon- st“?;, six formulatio I have always been fond of the mu-
aanJd the 5215ff‘#%5fas leve'f,gr';da?g ent sefting . g auto L sic of Richard Strauss, and have had
frequenc'esrje " and COT %ca”- 15 features. MCEyolocate the pleasure of recording “Don Juan,”
; ’““éé’i?“ g'for ins1L lise ohe B2 ounfer. G motors I “Till Eulenspiegel,” and “Salome's
Y viicropr gxse’ effind, g’ep_f,euf functions Tsv’?/,ndrng g p%(sjs,&e Dance” with Leopold Stokowski, and
matic rejoféj ord f dﬁé‘Q/fS provid f%%r;/ fs Vi f?g\%: f switzer [ his monumental “Ein Heldenleben”
lr??c?og% cestoé gfggsrom Bg?%ag)em 'O'onsclellcs‘f%rd masgﬁﬁg’?,”fy \éwth Lr:aopolcc)i LrL]JdV;IIg Tm(lj the Lo?don
ooth, Jerk-fee Xl of profesSIONe " ot alumind 2 ) ymphony Orchestra. | also count my-
. N?hvéf\?vzafrrlje'sbleqdi”e . o e me Ssg’,eedf}e@f rr}%TO';, qLé p,yocf]-, - self as an admirer of “Der Rosenkava-
ngers This DTO hergfg pe dnvi.cg,e rape sPO ll'iz;%m nt - cnrglcc lier" and other great works of Richard
gﬁéss,-s _foufr-rg tors gahea o azimufh aﬁfers oy gj e Strauss. However, try as | might, | just
Cpstan hL'emamT ins prg%se,_ The B215 A5G Z ae oéige pe i, have never been able to summon
"oy headlock ro rec Nnsio W ro much enthusiasm for his suite from “Le
{
Ing L nent in ANY By Som exte jonal braw’ | ox dealer , | S .
,equ'regy Pro Gams profesa at your ReV Bourgeois Gentilhomme” or for his
NR. D oD b 2 “Symphonia Domestica.” In a word, |
tiful music i il find them dull.
ooy and DL They have their devotees, of course,
- fansmifte 9 and if you like “Le Bourgeois Gentil-

homme," this new CD recording of it is
to be recommended as very well done.
Eduardo Mata, usually at the helm of
the Dallas Symphony Orchestra, con-
ducts the National Arts Centre Orches-
tra of Canada in a very polished, cohe-
sive performance. Considering that he
was a guest conductor, Mata gets ex-
ceptionally fine playing from the musi-
cians, especially the high strings.

The good string work is also much in
evidence in Dag Wiren's delightful
1937 “Serenade for String Orchestra.”

Recorded in the warm acoustics of
the National Arts Centre hall in Ottawa,
the sound is very clean, the strings are
quite smooth, and there is good detail
on all other orchestral elements.

Bert Whyte
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of “Both “Worlds.

You can have it all: sophisticated state-of-the-art
speaker technology and the finest handerafted European
styled enclosures. Best of all, speaker designs of uncom-
promising per“ormance and beauty are now available at
a price anyone can afford.

DALI'S committment to excellenze begins with a
comduter-coneeived theoretical model. Real world engi-
neering takes over from there, following an intensive
process of driver complement optimization, crossover
desizn, and critical evaluation, sparing no expense until
we’ve obtained the best possible system.

Each DALI speaker is also painstaxingly finished in
seleet, Fandrubbed hardwocd veneers in the best
tradition of Danish furniture craftsmanship. The result
is a speaker line that looks as dramatic as it sounds.

For a DALI demo and pre-
sentation, or for more infor-
mation an all DALI products
please contact the DALI Rep-
resentative in your area, orcall
toll-free 1-800-251-DALI (in
California 805-252-7203).

IMPOITED
SPEAKEF BYSTEMS

RETAIL >ROFIT DALl
SPEAKER SYSTEMS

DAL OPERATING
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MANUFACTURING
COST INCLUDING
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| Danish American Ltd., Inc. City e & e L Y
| P.O. Box 55386 State _ Zip .
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Valencia, CA 91355 Phonet¢ ) _ S

CALIFORNIA

Doug DeGroot
(415) 494-3612

John Filippone
(213) 414-0144

Rimas Butkys
(818)288-2403

Tu Nghiem
(408) 248-7266

John Schreck
(408) 942-8133

Tom Tiseo
(213) 393-2956

Andrew C. Victor
(619) 375-2375

CONNECTICUT

Mark Dicorpio
(203) 756-8164

FLORIDA

John Cudrik
(904) 371-6587

Rene Lima
(305) 266-1897

GEORGIA

Mark Mancinelli
(404) 925-2704

ILLINOIS

Dave Brownell
(312) 964-7160

INDIANA

Dave Jacobs
(317) 846-1922

Kampol
Surapibconchai
(309) 454-8291

Randy Toth
(317) 257-3494

IOWA

John A. Everett
(515) 752-3899

LOUISIANA

Clint D. Hamilton
(504) 272-1468

Louis Huth
(504) 242-5441

MICHIGAN

Jeffrey S. Buhl
(313) 666-4080

MISSISSIPPI

Jerold B. Sit
(601) 924-3950

MISSOURI

Stanley Curtis
(314) 426-6856

NORTH
CAROLINA

Ron Hunter
(704) 438-4509

NEW JERSEY

Frank Cicetti, Jr.
(201) 348-7384

Robert M. Kearns
(201) 794-6634

Roy Locke
(201) 794-6634

NEW MEXICO

James Brogan
(505) 988-5674

Al Cannon
(612) 433-2898

NEW YORK

Chris Christiansen
(516) 775-3848

Curtis Hucks
(718) 624-6602

Rosen Matthew
(212) 926-3621

James F. Peters
(607) 535-4007

OHIO

Wael Elsakka
(216) 321-5379

OREGON

Bobbie Lo
(503) 344-9819

PENNSYLVANIA

John C. Vilsack
(412) 327-1179

Barry Hecht
(215) 923-2226

SOUTH
CAROLINA

Jeff Byess
(803) 781-4152

Harlan Goerman
(803) 293-3338

TENNESSEE

Harlan Richter
(615) 847-8394

VIRGINIA

Bryan Jackson
(804) 422-5904

WISCONSIN

Gerald R. Kitchin
(414) 744-6496
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ROCK/POP RECORDINGS

MICHAEL TEARSON
JON & SALLY TIVEN

LAYING DOWN THE RAW

Dirty Work: The Rolling Stones
Columbia OC 40250, $8.98.

Sound: B Performance: A—

This record marks a few changes for
that timeless institution of rock 'n’ roll,
The Rolling Stones. First off, they have
left their old record label (Atlantic) for
CBS, only the second time they have
changed labels in the band's 20-year-
plus career. They have also engaged
the services of a record producer, that
necessary evil that this quintet had
lived without since Goat's Head Soup.
The new producer is Steve Lillywhite,
whose work with bands like The Psy-
chedelic Furs, Big Country, U2, and
Simple Minds is characterized by dra-
matic use of reverberation on the
drums and guitars.

How have these seemingly major
changes affected the way The Rolling
Stones make their records? Hardly at
all. There are no bagpipe guitars, no
drums appreciably different from those
on the last few albums, no cleaning up
of the characteristically trashy sound.
Lillywhite has done his homework and
helped Keith, Woody, and Mick fashion
a new Rolling Stones album that seems
very much in context with the guitar-
oriented Stones albums of recent vin-
tage. Cameo appearances by former

providers of source material make
things a little more interesting: Jimmy
Page (who guested on a few tracks the
group recorded in the early and mid-
'60s) adds a nasty lick, and back-
ground vocals are by Bobby Womack
(who wrote The Stones’ first big Ameri-
can hit, “It's All Over Now”) and Don
Covay (who penned "“Have Mercy").

So is this an R&B album or what?
Actually, there is one authentic soul
tune (“The Harlem Shuffle”), but ap-
parently this is the record Keith Rich-
ards and Ron Wood were writing while
Mick was doing his solo album. Mean-
ing that there's little of Mick's mid-tem-
po stuff to interfere with the more de-
generate side of the group.

Make no mistake, this is a guitar al-
bum. Unlike She's the Boss, Mick's
amalgamation of current trends, Dirty
Work stands true to The Rolling Stones’
tradition of layer upon layer of filthy,
gutsy electric guitars, with little con-
cern for clean technical execution. At
least, they keep their axes in tune. Not
your generic power-chord guitars,
these are greasy, jagged-edge guitars
without any polish. Lillywhite has kept
them meaty but given them enough
clarity so that, in this symphony of six-
strings, each can be individually heard
rather than lost in a wall of clang.

Jagger's contribution was in most
cases as a singer only, not as the di-
rector/songwriter/ persona-in-charge.
And remember, Mick is only one of
several singers here. The company he
keeps (Covay and Womack) can easily
outsing him if he falters. Jagger's ener-
gies are focused upon his perfor-
mance, not on songwriting, and it cre-
ates the edge that makes The Stones
more interesting than they've been in
some time.

Is it exciting? Is it a "hit"? Any Rolling
Stones fan knows better than to expect
the group to hit the heights they
reached in their pre-Atlantic days, but
there is enough satisfaction in knowing
that they've managed to make a gutsy
LP a la Some Girls. Alas, the yardstick
they set for themselves in the '60s has
to be bent a bit for their more recent
records, but in this diminished world a
new Rolling Stones record, with as
much edge as Dirty Work, should not
go unappreciated. Jon & Sally Tiven

Frank Zappa Meets The Mothers of
Prevention

Barking Pumpkin ST-74203, digital,
$8.98.

Sound: B+ Performance: B +

Words and music as honest and in-
sightful as Frank Zappa'’s are rare, and
when he isn't being gratuitously dis-
gusting and adolescent, he can be
pretty funny too.
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To be found on this album are four
different species of composition.
“We're Turning Again” and "Yo Cats”
combine intelligently arranged (if in-
substantial) music with humorous, per-
ceptive observations about out-of-date
hippies and sold-out, money-grubbing
session players, respectively

Alien Orifice” and "What's New in
Baltimore™ are avant-garde, jazzy in-
strumentals with subtly and attractively
contoured melodies. Zappa beautifully
doubles and triples these melodies
with instruments that combine to pro-
duce exciting and sometimes startling
textures; for example, he pairs a soar-
ing, legato lead guitar with the rapidly
beating bell-tone cf a xylophone.

‘Porn Wars" is a musique-concreéte
sound collage. Synthesized 20th-cen-
tury dissonance provides the ominous
setting for a damning collection of tape
snippets of the Congressional hear-
ings on "porn rock.” The snippets are
sped up, slowed down, distorted, mul-
tiplied, processed and looped.

“Little Beige Sambo” and “Aerobics
in Bondage” are samples of Zappa's
“serious” atonal music. The first con-
sists of rapid, swirling, scalar runs in
lovely clear tones, and the second pro-
ceeds in angular fits and starts. Here,
as everywhere on the album, superb
digital recording renders crisp and
clear a wide range of synthesized,
electric, and acoustic sounds.

Susan Borey

Sportin’ Life: Mink DeVille
Atlantic 81623-1, $8.98.

Sound: C+ Performance: C+

Mink DeVille is what happens when
people don't appreciate Southside
Johnny and the Jukes. Sportin’ Life
isn't bad, it's just without personality;
bandleader and coproducer Willy De-
Ville has a voice, but not a voice. Know
what | mean?

Part of the problem is the produc-
tion. DeVille lets his band play around
with Spanish Harlem percussion and
classic Atlantic Records chord con-
structions, and then for some reason
mutes the mix—no crashes, no booms.
The ballad “| Must Be Dreaming” and
the romantic soliloquy “In the Heart of
the City” ache to be let loose. Tepid
tempos work against them, and turning
up the volume doesn't help.

DeVite

DeVille does get playfully rambunc-
tious on songs like “ltalian Shoes” and
the jump-blues tune “Littie by Little,”
and his cover of the oldie “There's No
Living (Without Your Love)"” trips
straight into the heart of R&B; it sways
like a lover against a lamppost, calling
out to the lady in the moon. Sportin’
Life is '80s doo-wop. You could do
worse Willy DeVille could do better

Frank Lovece

John Lennon Live in New York City
Capitol 4XV-12451, $9.98

Sound: D- Performance: B

It's hard to believe that this concert
album was recorded, even in 1972,
with release in mind. Even 14 years
ago, in darker ages of recording tech-
nology, people were able to achieve
sound quality one could live with; in
this case, it's painful to even visit. It's
great to hear our hero in a feisty,
Aquarian mood—the concerts were
benefits for handicapped children—
but serious problems obscure much of
what's good here.

The worst sonic attributes of Madi-
son Square Garden (or any sports are-
na) are preserved for posterity on this
recording. The sound is incredibly
boomy and noisy, causing percussion
to sound like it's been performed on a
set of trash cans and bass guitar to
mimic acute intestinal distress. The
most shameful trick the distortion plays
here is to nearly ruin the sound of Len-
non's voice. On the medium-intensity
tunes, such as "Give Peace a
Chance,” he sounds more like Neil

Young. Thankfully, on the quieter num-
bers. where the band backs off, and
on the stompers, where he screams
over them, Lennon’s elasticity and
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Though strong vocals are
at the center of Nena’s
power-pop music, what
makes this album special
is the songs’ substantive
subject matter.

strength make their way through the
murky mess.

The barely rehearsed backup band
provides a musical setting Lennon
seems quite at home with. With Clap-
tonesque guitar, a horn section, and
busier-than-Ringo drumming, they
spotlight his bluesier side. Many
songs, including “Come Together,”
have a tough tone that makes McCart-
ney's mawkish pop influence on The
Beatles ever more evident. Although
they are often ragged, the band de-
serves kudos for saving one of the al-
bum’s gems. After Lennon begins
“Imagine” on piano much too quickly,
the band jumps in and successfully
struggles to slow him down.

Mainly political, post-Beatles fare,
the 11 songs are powerful, but by no
means a classic collection for Fab Four
fans stuck on Lennon's lighter side.
And with so much of the excitement of
live performance dampened by poor
sound quality, this record can be rec-
ommended only to those who can
overlook a lot in order to catch a fasci-
nating moment in rock history.

Susan Borey

Gladys’ Leap: Fairport Convention
Varrick VR-023, digital, $9.49.

Sound: B+ Performance: B +

The first Fairport Convention album
in years is a bracing collection that is
as invigorating as a cool, clear, country
breeze.

This time around, Fairport is basical-
ly an augmented trio consisting of
long-term Fairporters Simon Nicol,
Dave Pegg, and Dave Mattacks. Ric
Sanders adds fiddle to two of the
songs; on another, charter Fairporte

re . i ="1_ _.' . 3 -
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Richard Thompson adds his trademark
guitar.

The songs are an eloguent lot with a
common thread of narrative storytell-
ing. Nicol and Pegg split lead vocal
chores, and several cuts reveal unsus-
pected power in Nicol's singing. Cathy
Lesurf is guest vocalist in the tradition
of the late Sandy Denny for her own
“My Feet Are Set for Dancing.”

The execution of the songs is often
surprisingly modern, especially Dave
Pegg's contributions on bass, mando-
lin, and bouzouki. His lines venture be-
yond foundation to add a very special
voice to the mix. The sound is excel-
lent; crystal clarity is buoyed by digital
mastering to yield a sturdy, muscular
sound. The delicate passages meld
with powerful ones effectively, and the
moments of silence in the songs are
really silent.

Not the same Fairport Convention of
yore, ace fiddler David Swarbrick is
conspicuously absent, but not
missed—such is the strength of the
new album. A worthy and excellent ad-
dition to a big legacy, Gladys’ Leap,
quite surprisingly, is one of the most
solid Fairport Convention albums ever.

Michael Tearson

It’s All in the Game: Nena
Epic FE 40144/BL 40144.

Sound: B Performance: B-
On initial listen, this second Ameri-

can album from the West German

group Nena throws a spray that might
have come from the good ship Abba.
Only on initial listen, though. Just as on
the band’s surprise hit a couple sum-
mers back (“99 Red Balloons"), lead
singer Gabrielle "Nena” Kemer does
not know from sweet. And though her
strong vocals form this power-pop
band’s centerpiece, initial compari-
sons to Pat Benatar miss the mark as
well: Kerner also doesn't know from
tough.

What makes this album special is
that Kerner is singing about substan-
tive things. (She's fluent in English too,
and it shows.) Having already ad-
dressed nuclear war—with a beat,
yet—on 99 Luftballons, Nena here
turns its collective attention to comfort-
ably complacent relationships (“Are

| You Awake?"), stereotypes about the

German people ("Utopia”), and, in the
title track, existential game plans. Just
when it all seems a mite technocratic,
Nena lets out with “You Don't Know
What Love Is,” a jaunty singsong with a
silly “na na na" chorus that's as won-
derfully apt—in a lighthearted way—as
Gene Vincent's "be-bop-a-lula.”

[ think Nena is getting warmer by the
minute. Frank Lovece

The Wishing Chair: 10,000 Maniacs
Elektra 9 60428-1, $8.98.

Sound: C Performance: B

Reversing the process that began
when working-class Englishmen inter-
preted American blues, 10,000 Mani-
acs has delivered the most promising
debut album to ever reflect British folk
music as seen from this side of the
Atlantic. With its catalog of lilting Celtic
sounds, The Wishing Chair is skillfully
derivative, but full of enough other in-
ternational influences to escape a tra-
ditional folk slotting.

Producer Joe Boyd, who helped
electrify the folk-anchored Fairport
Convention, gets the same kind of
clean, grandly solid sound from the
Maniacs. Evenly strummed acoustic
and electric guitars generally have
equal intensity in the mix; percussion
only hints at pulse. Traditional acces-
sories such as mandolin, pedal steel,
and accordion come and go like busk-
ers. The producer and instrumentalists
don't take many chances; their sure
but subdued styles bare the stage for
the band's main attraction, the voice of
Natalie Merchant.

Perhaps Merchant's singing is so
pleasing because it's hard to fathom.
She's both mature and girlish, re-
strained and abandoned, earthy and
unearthly. The same can be said of
Merchant's lyrics, which, with com-
mendable poetry and breadth of vi-
sion, give this band's music a unique
sheen. Unfortunately, unless you follow
along with the lyric sheet, the poetry is
obscured by Merchant's elliptical
phrasing and adopted English accent.
Such calculated mystifying under-
mines her precocity. With so much to
say and an obvious knack for verbal
portraiture, a peep-show approach
seems both manipulative and wasteful.

Susan Borey
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Solo at Midnight: Mike Cross
Sugar Hill SH-1007.

Sound: B Performance: A—

Perhaps it's the little anecdotes? The
reassuring melodies? Nostalgia? What-
ever the reason, it's no coincidence
that, as more Americans tune in to the
droll world of Lake Wobegon, there's
been a renaissance of acoustic music
fostered by a host of small indie labels
such as the prolific Sugar Hill Records
(P.O. Box 4040, Duke Station, Durham,
N.C. 27706)

A fine example of this trend is Solo at
Midnight, the lastest offering by talent-
ed multi-instrumentalist Mike Cross.
Shifting gears from his previous, Nash-
ville-style ensemble music, Solo at
Midnight features Cross solo, singing
and playing six- and twelve-string gui-
tars, fiddle, and bznjo in a well-bal-
anced, nicely paced program of tradi-
tional and self-penned tunes

The blood gets flowing right off, with
the rousing “Appalachian Mountain
Boogie” backed by some very hot gui-
tar pickin’. Also, check out the a cap-
pella “Dear Boss,” a hilarious, it's-been-
one-of-those-days account of a losing
battie with a barrel of bricks. For
steaming twelve-string a la Kottke, try
the instrumental "Rusty Waterwheel.”
Some nifty slide-guitar train effects
propel the driving "FPanama Limited” to
re-create the lonesome fast freight.

Cross' strong, slightly nasal voice
has a pleasing texture well suited to
this style of music, and is convincingly
showcased on the gentle, plaintive bal-
lads "Fare Thee Well, Marianne” and
“He Is Everywhere

If there’s a flaw to this recording, it
lies in the unevenness of the produc-
tion, undertaken by Cross himself.
While each individual cut tends to be
crisp and clean, the songs keep
changing aural perspective, which can
be disorienting as you move through
the LP. Too much reverb with a distant
“cathedral” sound on the opening cut
shifts to a direct, up-front sound on the
second, and so forth.

Still, the spirited performance and
excellent programming overshadow
any minor production quibbles. If you
enjoy the intimacy of music in the folk
vein, or if you like a mighty fine picker,
Solo at Midnight will bring you plea-
sure. Michael Wright
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VARIATIONS ON A THEME

Fine furniture from CWD
handmade of select
natural hardwoods, hand
finished with ca-e,
cutfitted with precision
Fardware. And CWD
cabinets are good
investments. Our
modular concept lets you
select cabinets and
accessories to create
your own unique system
cfcabinetry... a system
you can add to and
r2arrange as yo.J
enhance your audio and
video systems.

The theme: the finest in
| farniture. The variations:
with CWD'’s modular
cesigns, they’re up to
: you. See for yourself, call
* toll free 1-800-323-2159
for the dealer nearest
s you. (In [llinois, call
=2 (312) 563-1745.)

HIGH PERFORMANCE MODULAR FURNITURE THAT
KEEPS PACE WITH YOJR ELECTRONlC SYSTEM W D
Custom WOODWORK & DESIGN DESIGN INC. (,




CLASSICAL RECORDINGS

EDWARD TATNALL CANBY

CONSORTIZING

Renaissance Favorites. Waverly Con-
sort; Michael Jaffee, director.
CBS IM 37845, digital.

The record world is worldwide, but
New York—though not exactly the hub
of the universe—seems to live in its
own cosmos. Thus, somehow or other,
New York musical ensembles tend to
sound like New York when you hear
them on records.

The Manhattanisms are often held in
check on this disc, but not always.
Often, the six Waverly voices blend
beautifully into clear harmonies, alone
or with their “ancient” instrumental ac-
companiment. Just as often, the famil-
iar New York-based voices edge for-
ward, loud and punchy, to fill large
spaces and grab at restless audi-
ences. This doesn't go well on record-
ings. The punchiness is hard on the
electronics, and the sudden volume is
bad for blend. In the same way, there
are moments when the words come
through exquisitely, but as many where
phrasing of the text is more noisy than
subtle, the words lost in the vocal pro-
jection, or in the extra fast or super
slow tempi, the big ritardandos at the
ends, which do help with stage dra-
matics. New York audiences expect a
lot of brilliance and contrast.

As soloists with accompaniment,
these voices can excel. Together they
are able to sing as an ensemble—try

the long-familiar “Mon coeur se recom-
mande a vous,” now de-ranked from
Lassus to Anonymous (but still lovely!),
or Hassler's “Ach weh dess leiden,”
both full of pathos and beautifully pro-
jected. But Gibbons' “The Silver Swan”
is dismally slow and without phrasing
or word shaping. Le Jeune's “Revecy
venir du Printans” races like an over-
worked ticker tape, syncopated as
surely was never the intent. But the
program is lively, and the whistling,
plucking and tooting instruments are
well played and pleasingly recorded—
even the difficult recorder, which pro-
duces murderous peaks in the elec-
tronic midrange.

The program notes by the brilliant (if
eccentric) Richard Taruskin are star-
ting to read. Anglophiles will not be
happy to hear, for instance, that famil-
iar works such as “Now Is the Month of
Maying” and “My Bonnie Lass She
Smileth” by Thomas Morley are no
more than piracies, or that his “First
Book of Ballets” as a whole is “a set of
out-and-out plagiarisms.” Wow! The
great Josquin Des Prez, Taruskin says,
was largely great because he was the
first to benefit from the new art of music
printing and distribution. Even so, that
composer is still big, as | hear him. But
technology, even then, does make the
man. Stimulating guy, this Taruskin. |
would buy this record just for the
notes, even minus a record player.

Music for Two Guitars: Sergio and
Odair Assad.
Nonesuch 79116, digital, $11.98.

These two young Latin American
“classical” guitarists, identical twins by
the look of it, actually bring to the North
a whole new way of guitar playing,
though it would seem to be familiar
enough in their home territory. Our own
guitar players, of any type, will be
amazed. It is a new sound, compound-
ed of contemporary guitar, modern
jazz, and Latin American rhythms and
tunes of many kinds. The technique is
fabulous—I could not believe that so
many notes could issue so fast from
the familiar acoustic instrument, or
even two of them. Reminds me of cer-
tain mod-jazz pianists, the sort who
sometimes play in clubs or fancy res-
taurants, weaving elaborate patterns
and rich chromatic harmonies—but
these are fingers on frets and strings,
not keys. The piano is easier.

I will have to admit, though, that
even with a variety of Latin American
composers represented—young and
old, and including one of the players—
the sound is too much the same. Close
study of the music, with the aid of the
very scholarly notes, would no doubt
bring out the differences, but to a ca-
sual musical ear there isn't much con-
trast. | liked best of all the very simplest
set of pieces, the first on side one, a
group of tangos. After that, amazing or
not, it becomes a surfeit of notes. Too
many! Unless, of course, you play the
guitar yourself.
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Music of Turlough O’Carolan, Celtic
Harp Vol. 1; From a Distant Time,
Celtic Harp Vol. 2. Patrick Ball.
Fortuna LP FOR005, LP FORO11.
(Available from Fortuna Records, P.O
Box 1116, Novato, Cal. 94947 )

This Celtic bard locates himself in
California and so does his record com-

this novel form of the OId Irish. Authen-
tic folk collectors have been doing
much with the more familiar Irish harp;
the instrument playz=d here is evidently
an earlier type, with all-wire strings,
said to have become a “lost art”
around two centuries ago. Patrick Ball,
then, necessarily re-creates his own
Irish tradition to an extent, determined
in part by the nature of the instrument,
which has a plain diatonic scale (no
sharps or flats) and thus plays pretty
much in one key, so to speak. My ear
tells me that most of the "modal” har-
monies—Iots of minor chords—which
Ball uses in his liquid arpeggios are his
own. California folk style, to a degree,
and not very Celtic.

Yet the instrument has a lovely
sound (this one was made recently in
Maine) and the tunes are the familiar
Irish sort, a lot of tham not genuine folk
music but more in the nature of popu-
lar songs, very catchy and melodious.
The Londonderry Air, of course—who
doesn't know that one? And more of
the like, plus a lot that will sound tamil-
iar even if you don't know them. Patrick
Ball plays the tunes clearly, surround-
ing them with a flowing background. If
you don't mind his harmonic style (|
do), you will find the whole thing very
pleasing and peacefully lulling.

The Celtic harp sound is indeed in-
teresting, somewhat like a large music
box (with its blurring-together of tones)
droning away. The brass strings are
played with fingernails, not plucked
softly as in other harp music. The tre-
ble is shiny and velvety in tone, and the
bass, not often used, is a really gentle-
manly boom, surprisingly forceful. The
Celtic harp grows on you. And it re-
cords beautifully

As is the norm today among small
LP outfits, the sound here is uniformiy
excellent, the surfaces unusually
smooth and quiet for LP. You won't find
this material on CD, but it is alternative-
ly available in cassette format.

pany, which perhaps says a bit about |.

TELARC
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Our CD gives you a big return
for a minimum investment.

There's no penalty for buying an inexpensive CD player. If it's
Toshiba's XR-J9. Because it not only offers concert quality sound,
but high quality features, as well. Like 16 program random mamary,
three beam laser pick-up and full
LCD display. Any way you look at it,
it's a sound investment.

InTouch withTomorrow

TOSHIBA

Toshiba America, Inc .82 Totowa Road, Wayne, H) (07470
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Introducirg Hi-Comp HCC 2250 from
Audiovox Car audio's most civilized
manifestation of raw power.

25 watts per channel. Electronically synthe-
sized tuning for optimum reception. Dolby®
noise reduct on. Metal/CrO2 capable. Dis-
crete bass and treble controls. 12 station
memory. Auto reverse cassette with amor-
Fhous head and logic transport. Automatic
seek and scan. Music search and sensor.
Key-off eject. Solenoid soft functions. Full
night illumination with dual backlighting.
Visit your local Audiovox dealer today. Expe-
riznce the Hi-Comp HCC 2250 and the full
line of Hi-Corr p premium car audio com-
ponents; amplifiers, graphic equalizers
and high efficiency sbeakers.
Cultural enrichment for tf at little bit of
aiimail inusall.

BY AUDIOVCX
Audiovox Corgoraticn: *3C Marcus Boulevard, Houppauge, NY 44787
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Last year there were too few CD players to
t meniion; this year’s Directory has 25, plus 1,846

—- other models—391 more than last year, even

though we're not currently listing crossovers.
Other signs of the times: Extractability to foll

theft and more units with AM stereo. All data

n I R EcTn HY was provided by the manufacturers, and edited
with the assistance of Bill Kirkpatrick.

MANUFACTURER /
ADS P40 190.00 | A 87 20 20-20 | 0.05 | Sel. [No [No | 773x 1% x5h Bridgeable.
P80 29000 | A 90 49 20-20 | 041 Sel. {No |[No | NYax216W
P120 37000 | A 90 60 20-20 § 0.1 Sel, [No [No | 1MYax2:6% As above.
ALPHASDNIK A-2125 450.00 | A 98 125 20-20 | 0.01 | Sel. | No | No | 2¥2xB8x14% Class A.
A-2075 375.00 | A 98 i 20-20 | 0.01 | Sel. | No [ No | 2Yax7%x11% As above.
A-2055 250.00 | A 90 55 20-20 | 0.05 | Sel. [No | No | 2% x7%x10
A-2040 175.00 | A 90 40 20-20 | 0.05| Sel. [ No [No | 2%ax7sx7l
A-2025 125.00 | A 90 25 20-20 | 0.05 | Sel. | No [No | 2Vsx 7V x 5%
A-4018 90.00 | A 75 1Bx4 0.1 Sel. [No | No | 1%2x5Vax 6%
A-2018 55.00 | A 75 ] 0.1 Sel. [No |No | 1Yaxdx4¥%
P-1 230.00 | P/E 4 12 85 6.01 | P Yes | No | 174x7x3%
PEQ-7 100.00 | P/E 7 12 80 0.02 | Sel. [ Yes | No | 174 x6xa%
AEQ-7208 150.00 | P/AVE | 7 12 75 20t 10-100| 1 Sel. | Yes | No 1% x6 x 4% $Speaker level outputs on tront channel,
rreamp level outputs on rear.
AS-1100 250.00 | A 90 100 x1 :{5-150 0.05 | Sel. | No No 2x6%x8 ncludes 160-Hz crossover; for subwoofer.
z
AS-1060 145.00 | A 90 60 x1 15-150| 0.05 | Sel. | No No 2x6%x8 As above but 150-Hz crossover.
Hz
ALPINE 3537 400.00 | A Adi. | No |Yes | 113 x2x7 Su'l‘, ble, 2/4-ohm speaker imped.
selector.
3530 380.00 | A No | Yes | 11%x 2% x7% | As above, 4-channel.
3533 330.00 | A 100 | 6D 20-20 | 0.08 | Adj. [No |Yes | 113%x2x6% Bridgeable, imped ! as above.
BN 250,00 | A 105 | 50 20-20 | 0.08 | Adj. | No |[Yes | 9% x 2% x 6% Impedance selector as above.
3520 250.00 | A 103 | 120 x 1 | 20-20 | 0.08 | Adj. | No Yes | 9% x2Wx 6% Input selector tor L/R/L + R.
3519 180.00 | A 105 | I 20-20 | 0.08 | Adj. [ No [Yes | 93ax2ax5% Impedance selector as above.
3510 110.00 | A 11 13x4 30-20 | 0.8 | Adj. {No |Yes | Thx1haxdl
3505 70.00 | A R0 13 30-20 | 0.8 Sel. | No |Yes | ST4x1lax2%
kral] 130.00 | P/A 80 13 40-120| 0.8 P No |Yes | 7x1x5% Subwoofer amp; includes active ¢ i
Hz subwooter phase control and on/ofl switch.
3215 230.00 | A/E 7 t 80 13x4 40-20 | 0.8 Sel. | Yes [Yes | 7Tx1x5% +At 60, 125 and 250 Hz, =18 dB; at 500
Hz, 1 kHz, 3.5 kHz and 10 kHz, =12 dB.
3213 170.00 | P/AE |7 80 13 30-20 0.8 Sel. | Yes [Yes | 7x1x5™ Preamp and speaker gutputs.
3210 110.00 | A/E 7 12 75 [ 30-20 | 0.8 Sel. | Yes | Yes [ 7x1x5%
(Continued) 3317 300.00 | P/E 7 |12 P Yes | Yes Spectrum analyzer; four memory presels.
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AMPS/EQUALIZERS
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MANUFACTURER <® & &SRS FE I RS S N &
ALPINE 3318 420.00 | PE 7 t 95 Sel. | Yes | Yes | 7x1x5% As above, frontrear selector; includes
(Continuedy active crossover.
3311 200.00 | P/E 7 t 100 P Yes | Yes | 7x1x4¥% Includes active crossover; subwooter
ster and phase selectors.
AMERICAN AUDIO | DPB-7778S AE 7 12 70 30x4 20-20 0.1 Sel. | Yes | No 6% x 4 x 5%
DPB-787W AE 10 |12 80 50x4 20-20 0.15 | Sel. | Yes | No T x 1Y x 6% Front and rear independently controllable.
AR GCS 80/40 329.95 | A 100 l‘ig x2, | 10-50 0.2 P No No 10% x 2¥5 x 8%
x4
A.R.A. PEQ-100 89.95 [ PEE 6 10 70 0.15 | Sel. | Yes | No
PEQ-200 129.95 | PE 7 10 70 0.22 | Sel. | Yes | No
PEQ-500 64.95 | AE 7 10 70 12 30-20 1.0 Sel. | Yes [ No
PA-200 99.95 [ A 85 15x4 10-20 1.0 Sel. | No No
PA-400 3995 | A 85 15 20-20 1.0 Sel. | No No
AR! SYSTEMS PA-225 169.00 | A 94 25 20-30 [ 0.01 | Sel. Yes | 8x8Vax2 Bridgeable.
PA-245 229.00 | A 94 45 20-30 | 0.01 | Sel. Yes | 8x2x 8% As above.
PA-275 329.00 | A 9 75 10-40 | 0.02 | Sel. Yes | 9x2x 8V As above.
PA-445 429.00 | A 94 45x4 20-30 | 0.03 | Sel. | Yes | Yes | 19x8%x2 As above.
PA-475 529.00 | A 94 75x4 10-40 | 0.02 | Sel. | Yes |[Yes | 21x8x2 As above.
AUDIO CONTROL EQX 299.00 | P/E 12 |18 110 0.005( Sel. Yes | 2Yax 92 x 6% Includes active crossover and bridging
adaptor.
EQL 189.00 | P/E 12 118 110 0.005( Sel. Yes [ 1% x 9% x 6%
2XS 99.00 ( P 12 | 119 0.005( Sel. Yes | 1% x 5% x 4%2 :ncludes active crossover and subsonic
ifter.
AUDIOMOS3ILE SA-452 290.00 | P/A 110 | 40t 20-20 | 0.05 | Sel. | Yes Yaxb%x2 tinto 2 ohms. Feedforward, nonswitching
amp.
SA-1200 490.00 | P/A 110 ;g X 22’1' 20-20 | 0.05( Sel. | Yes Y x15% x2 As above; includes active crossover.
X
SA-1600 550.00 | P/A 110 ;g X 2} 20-20 0.05 ) Sel. | Yes Yax15%x2 As above.
x4
SP-300 290.00 | P/E 3 15 90 0.05| Sel. | Yes a2 x1% x4
System 1600 1090.00 | P/A 110 | 40x2, | 20-20 | 0.05| Sel. | Yes 4% x15%x2 Includes four satellites, two subwoofers,
20 x 4t and SA-1600.
System 1200 790.00 | P/A 110 [ 40x 2, | 20-20 | 0.05| Sel. | Yes 4% x15% x 2 Includes two satellites, two subwoofers,
20 x 2¢ and SA-1200.
AUDIDVOX Amp 500 28.00 | A 75 12.5 20-30 1 S No AV x1x s
Amp 555 42.00 | AE 5 12 75 12.5 20-30 | 1 S Yes 4x1x5% Floating ground compatible.
Amp 575 60.00 | AE 5 12 75 12.5 20-30 1 S Yes 4x1x5% As above.
Amp 775 72.00 | AE 7 12 75 12.5 20-30 1 S Yes ax1x5% As above.
Amp 785 100.00 | AE 7 12 75 125 20-30 1 S Yes 6% x 1% x 5% As above.
AUTDTEK A-160 59.95 | A 65 18 20-20 1 P No No 1x5x6
A-180 145.95 [ A 90 40 20-20 0.5 S No No Ix6x6b Bridgeable.
A-230 199.00 | A 90 65 20-20 0.5 S No No 3x6x7 As above.
AUTDVOX AX 220 83.60 | A 70 13 20-20 1 Sel. | No Yes | 2x6% x 3%
AX 240 168.50 | A 70 30 30-20 1 Sel. | No Yes [ 2x6%x 8
BGW SYSTEMS 6008 299.00 | A 80 | 50 2020 | 0.1 [ Sel. [No [No | 3%ax7%x5%
6028 369.00 | A 80 |75 20-20 | 0.1 [ Ser. [No [ No | 3ax7%x5%
3028 229.00 | P/E 3 12 74 0.05 | Sel. | No No 1% x 4% x 3% +20 dB at 60 Hz.
BLAUPUNKT BEQ-MS 99.95 | E 5 12 80 Sel. | Yes | Yes | 3.6x1.3x2.4
BEQ-80 139.95 | E 7 12 80 Sel. | Yes | Yes | 56x1.8x6
BEQ-65 189.95 | E 5 12 80 Sel. | Yes | Yes Stalk-mounted.
BEQ-FR 179.95 | E 8 12 80 Sel. | Yes [ Yes | 56x1.9x6 Front and rear EQ.
BEA-40 128.95 | AE 5 12 80 20 20-20 Sel. | Yes | Yes | 56x1.5x5.8
BEA-80 179.95 | AVE 7 12 80 20 x4 20-20 Sel. | Yes | Yes | 56x1.8x6
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