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ONLY NEC OFFERS
THE BEST OF BOTH
FORMALIS.

Whether you're watching the movie that won the
Academy Avvards ‘Best Picture” or want to make your
own video movie with the best picture possible, NEC has
the video cassette recorder that's exactly right for you.

Now, you've probably heard pretty
convmcnng arguments for the
% superiority of VHS ~ _.

THE NEC VC-N833EU VHS VIDEO
CASSETTE RECORDER. Add Dolby
stereo to a high performance four-
head, CATV-ready VCR and double your
recording pleasure.

THE NEC VC-N895EU VHS HI-FI VCR. This state-of-the-art VCR’ features include
true hi-fi audio; a 139 channel, CATV-ready PLL Quartz tuner, 14 day, 8 event
programmab/e timer, 4 heads for clear special effects; stereo recording and
playback with Dolby Noise Reduction,; segment recording, variable speed control;
automatic editing system, picture sharpness control, electronic tape counter and
full function infrared wireless remote control,

The Paramount'Home Video Videocassettes pictured are $39.95 each suggested retail price and are supplied courtesy of Paramount Home Video.




versus Beta and vice versa. That's because each format has

its respective strengths. _
While VHS decks play longer, which |

saves tape costs; Beta cassettes are
smaller and more portaole, making
possible home video equipment such as
the integrated NEC Video Camera/
Recorder BetaMOVle THE NZC BM-11EL BETAMOVIE. NEC

1C 1C pus it d together weth a1 integrated
Th IS IS Why Goor Video CamereVideo Cassette
Recoscr that only weighs 5.5 Ibs.

N E C beca me the inc'uding its battery

THE NEC VC-N4OEU BETA SLIMLINE on Iy VC R
VIDEO CASSETTE RECORDER. man Uf acturer t0 0 ﬂ:el’ thh forma‘ts

\Whateve~ the recording speed, it

Gk rebestposte Vo imder its own name in the United

available

States. This includes the very finest Beta and VHS models in

each category.
Suddenly, the answer to the question “Which VCR is

best?” becomes very simple. NEC.
NEC

THE ONES TO WATCH.

NEC Zorporation, Tokye, lapat

THE NEC VC-739€ BETA HI-FI VZR. The VCR with ~he
- picture that sound's as good as it locks. it features studio
quality hi-fi audio, a 134 channel, CATV-ready PLL Quartz turer, 21 day, 8 event programmable timer, 4
heads for clear, special effects; three slaw motion speeds, picture sharpness control; segment recording,

electronic tape counter and full function intrared wireless remote control.
For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 885

NEC Home Electronics (U.S.A.)Inc., 14G) Estes Avenue, Elk Grove illa
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Radio Shack’s Exciting New
Video Sound Processor

Enjoy Thrilling Stereo Sound From Your VCR or TV Set

Ifyou're listening to TV the old way, through
your set’s built-in speaker, you're missing a
lot of great audio from movies, sports and
especially from musical shows and videos.
And even if you've connected your TV set or
VCR to a stereo system, you're hearing a
monophonic signal with high noise. But
now you can get high-quality simulated
stereo from most video equipment. The
Archer® Video Sound Processor captures
the full range of audio that’s on video tapes
and discs, cable and over-the-air TV.

It takes the signal from your TV's ear-
phone jack or other equipment, and elec-
tronically creates a 2-channel output for

A DIVISION OF TANDY CORPORATION

Radio fhael i

STEREO EXPANDER

SYNTHESIZEF

e N

your stereo systern. The VSP has a very
effective DNR* Noise Reduction System,
plus a variable Stereo Expander circuit so
you can adjust the apparent locations of
sounds. Tape-in and tape-out jacks let you
use an audio deck to record video sound.
You can even use DNR to enjoy the benefits
of noise reduction when you play back your
audio recordings.

The new Video Sound Processor. It makes
video and audio systems more versatile by
allowing them to work together. Come in
and hear the difference for yourself.
#15-1277. Sold only at Radio Shack, and
only $79.95.

TAPE SOURCE

MONITOR

‘i' % i IN K i VCR/TV
' out RECEIVER |
e MAX

B ARCHER >
VIDEO SOUND PROCESSOR

Send for a FREE 1984 Catalog

Mail coupon to Radio Shack, Dept. 84A-085,
300 One Tandy Center, Fort Worth TX 76102

Name

Address _

Price appﬂes at panitupaﬂ'wg Radio Shack stores and dealets.

"DNR is a traceman ol ‘National Sem.eqnductor Corp.
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RIGHT NOW
YOU CAN FIND OUT
WHERE TO SEE AND
HEAR PRODUCTS
ADVERTISED IN
STEREO REVIEW.

CALL OUR TOLL-FREE
800 NUMBER.

For a demonstration of products fromr any of the advertisers listed
below, call the STEREO REVIEW TOLL FREE 800 number. You'll get
the name and location of a nearby dealer who will be happy to let
you see and hear the components in action.

But call right now. The STEREO REVIEW “Where-To-Buy-It”

Program for this issue ends May 22. After that date you’ll have to
contact the advertiser directly.

Stereo Review

The following advertisers are participating in the STEREO REVIEW “Where-To-Buy-It” Program.
Dial 800-633-2252 and ask for the extension of the advertiser whose products interest you:

COMPANY EXTENSION COMPANY EXTENSION COMPANY EXTENSION
Bose Corporation x851  OnkyoUS.A. Corp. x873  Carver Corporation x880
Delco Electronics x853  Tandberg of America x874  Nakamichi USA Corp. x881
Clarion Corporation x855  Mission Electronics x875  Studer Revox x882
Harman Hardon Inc. x857  NAD(USA) x876  Hitachi Sales Corp. x883
Denon America Inc. x860  Fujitsu Ten Corp. x877  Becker Electronics x884
Polk Audio x868  Dahlquist, Inc. x878  Audiovox Corp. x885
Kyocera International x872  Design Acoustics x879  NEC Home Electronics x886

Discwasher x887
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by Christie Barter and Gordon Sell

AFCC OKAYS STEREO TV

The FCC has authorized broadcasting of
multichannel (stereo plus mono bilingual) tele-
vision signals. While the decision is a free-
market one in that it doesn't specify one
system, the technical parameters are so
tightly specified as to preclude all but the
Zenith/dbx system that was chosen by
broadcasters and electronics manufacturers.
Stereo/bilingual broadcasting is expected fo
begin by summer, and some stereo TV's
and sound tuners are expected on the mar-
ket soon after. . . . Sony has announced
June availability of a stereo TV decoder to
plug into its stereo-ready TV's, which have
been on the market for four years. Price:

$200.

AW PRICE CUTS

The Moss Music Group has dropped the
price on all of its MMG and Vox Cum
laude albums, both digital and analog, [P
and tape, to $7.98. . . . And Telarc has
cut the price of its LP's to $12.98. In the
past Telarc's "high tech”’ digital recordings
have sold for a suggested list price of
$17.98, mainly through audio outlets. The
new price drop is a move on the compa-
ny's port to increase their availabiltty in rec-
ord stores.

& TECH NOTES

Threshold has reached an agreement with
Nakamichi to design a series of Nakamichi
power amplifiers using Threshold's *'Stasis ™
technology. . . . Universal Studios and Walt
Disney recently petitioned the Supreme
Court for another hearing on the Betamex
case. The Court said no. . . . Harman Kar-
don is giving away up fo twelve Maxell
metal cassettes to buyers of new HK

decks. . . . Audio-Technica is now marketing
its turntable isolators as devices to prevent
CD player mistracking. . . . JVC will sponsor
the Newport Jazz Festival to be held in
Newport, R.1., this August. The company
will also sponsor jazz festivals in France,
Englond, and West Germany. . . . Sparko-

matic is sponsorng a 100-city tour of the
U.S., Canada, and Europe by the rock
group Yes. . .. The West German govern-
ment has approved a merger of Grundig
with N.V. Philips of The Netherlands.

A GOID AND PLATINUM AWARDS

A computer at the office of the Recording
Industry Association of America has been
working overtime fo compile a list of the
best-selling reccrds that received Gold' or
Platinum awards from the RIAA from 1958
through 1983. The peak year, accordingto
the 27 1-page printout, was 1978, when
193 albums were certified Gold and 102
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Platinum. With 49 awards, Elvis Presley re-
mains the male vocalist with most certifica-
tions, and Barktra Streisand leads the fe-
males with 36. The top groups are the Bea-
fles (46), the Rolling Stones (36), and the
Bee Gees [27). Copies of the clipbound,
paperback report are available for $5 for
postage and handling from Jennifer VWest,
Gold and Plotinum Awards, RIAA, 888
Seventh Avenue, New York, N.Y. 10106.

MRCA DROPS VIDEODISC

RCA has decided to stop manufacturing and
marketing its CED videodisc player. SO?GS
never met the company's expectations,

and RCA lost an estimated $575 million

on the product. The company said, howev-
er, that it will continue to supply parts and
service on the players and will make discs
for them for at least three more years.

HEN
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For Dealer Nearest You
Call TOLL-FREE
800-633-2252 Ext. 851

907 Speaker ces:gn is a reg
© Copyright 1984 Bose Corporation
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of Bose Corpo

In Search of a
Live Performance.

Recreate the thrill of a live performance—that's always been
our goal. After thousands of hours’ research, hundreds of tech-
nological refinements, and 15 years of international acclaim,
it's still nice to be appreciated.

Hear for yourself the lifelike sound which Hans Fantel
of The New York Times says “... ranks with the finest and is
convincing with any type of music.” Auaition the Bose™ 901
Series V Direct/Reflecting” Loudspeaker System with your
favorite compact disc or other fine recording. For more informa-
tion, and a list of authorized dealers i1 your area, please return
the coupon beiow.

sl e A il
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Better sound through research.
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by Wiliam Livingstone

I-F1 pioneer Paul Klipsch is put-

ting together a collection of
historic sound-reproducing equip-
ment to display in a museum that
will be an adjunct to the Klipsch
speaker plant in Hope, Arkansas.
I’ve just donated my first cassette
deck to the museum.

A Teac Model A-24, the deck is a
sturdy little unit, and it’s still in
working order. I've had it so long I
thought it must date back to the
mid-Sixties, but the earliest men-
tion of it I can find is in an ad in our
December 1970 issue.

That ad boasts of an “outstand-
ing” frequency response of 40 to
12,000 Hz. But you wouldn’t have
to check the unit’s specs or perform-
ance to know that it is old-fash-
ioned. Its appearance alone makes
clear that in only fourteen years this
deck has become an antique.

I've thought a good bit about
changing fashions in audio equip-
ment and how style affects sales.
Without reaching any conclusions,
I’ve wondered how much our opin-
ion of a unit’s performance is af.
fected by its visual appearance.

There have been studies about the
way a man’s choice of a car reveals
his image of himself. What do you
reveal about yourself if you respond
to the industrial design of some
units from VSP or Carver? Or to the
Scandinavian styling of the Bang
and Olufsen line? Or to the Darth
Vader black equipment from, say,
Yamaha or Nakamichi?

I don’t know, but when I recently
hooked up a little B& W LM 1 loud-
speaker, I realized that besides re-

With hi-fi
manufacturer
John Koss at
Koss Corp.
headquarters in
Milwaukee

acting favorably to its sound, I re-
sponded aesthetically to its contem-
porary high-tech look. It fits perfect-
ly with my new plan to turn my
apartment into a cross between a
SoHo art gallery and the trendy
Minneapolis offices of the Canton
speaker company, where all the fur-
niture is white and everything else is
black or gray except the plants.
This struck me as an original plan
until I learned that half my friends
are trying to make their homes look

THE AD BOASTS OF

AN “OUTSTANDING’
FREQUENCY RESPONSE
OF 40 TO 12,000 HZ.

like offices or factories with mini-
malist high-tech decor. We are, it
seems, influenced by Young Urban
Professionals. In “*Music for Yup-
pies” on page 54 I've written about
some aspects of the life-style of
these powerful trendsetters.

In a new column, “The High
End,” on page 106, Ralph Hodges
writes about people in the audio
world who resist mainstream trends
and pursue their own goals. Style of
a different sort is probably impor-
tant at the High End, and I hope
Hodges will address that topic.

Fourteen years from now the
B&W LM | may look quaint in a
glass case in a museum. For the
present, though, I am enjoying it for
its style as well as its substance. O
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_ __ToNakamichi, _
Convenience without performance is unthinkable.

Now you have a choice of
three Nakamichi Auto-
Reverse Cassette
decks—each with
UDAR, Nakamichi's 8
revolutionary Unidirec- @
tional Auto Reverse S8
mechanism that elimi- 8
nates bidirectional azimuth @
error and assures you of 20-
20,000 Hz response on both
sides of the cassette.

UDAR is simple, fast, and reliable. It automates
the steps you perform on a conventional cne-way
deck. At the end of each side, UDAR disengages
the cassette, flips it, reloads, and resumes oper-
ation in under 2 seconds. Tape plays in the same
direction on Side A and on Side B so perfor-
mance is everything you've come to expect from
traditional Nakamichi decks—and more!

Every RX-Series deck records and plays both

RX-303

The RX-505's only
rival. Record/Play-
back Auto Reverse
na2-Head
Dual-Capstan
configuration

sides of the cassette auto-
matically. Auto Rec Standby
simplifies racording
setup on each side
P while a Dual-Speed
a4y Master Fader helps you
make truly professional
apes. Direct Operation
loads anc initiates the de-
sirec function at a touch, and
Auto Skip provides virtually con-
tinuous playback!

UDAR—the revolutionary auto-reverse record-
ing and playback system-—only from Nakamichi.
Check out the RX Series now at your local Naka-
michi dealer. One audition will convince you
there's no longer a reason to sacrifice unidirec-
tional performance for auto-reverse convenience!

19701 South Vermont Ave , Torrance, CA 90502 In Canada: W. Carsen
Co., Ltd. 25 Scarsdawe Road, Don Mills, Ontario M3B 3G7

7~ B\ Nakamichi

RX-505

The world's first
Discrete 3-Head
Auto-Reverse
Cassette Recorder.
Quite simply,

the best!

RX-202

The origin of the
UDAR rewolution
The basic Unidirec-
tional Auta-Reverse
deck that outper-
forms the pack.

For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 881
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Seek, Scan,
Digital, Dolby
and more...

~ RBASS TREB . SPKRS
@ TN TN
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DOLBY NR
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When you seek sophisticated performance
in stereo sound, keep your ears open for the stereo sound
system components designed. engineered and quality tested by Ford.
Specifically for Ford and Lincoln-Mercury products.

Scan the Ford Electronic Stereo and you'll find the high performance
features your music demands. Or wne in high performance soundin a
full line of Ford Mechanically Tuned Stereos.

Turn up your highs and lows with
the Ford Premium Sound Systems POWER 60z 1OM: 3 oy we e ue
featuring separate low-distortion S ===
amplifiers with up to 80 watts RMS SPKRS
power and acoustically matched dual 3
cone speakers. And now available for
order on 1984 Ford EXP. Escort
or Mercury Lynx: a 7-Band Graphic
Equalizer and power amplifier tﬁat puts you in control of your music
all the way from 20Hz to 20KHz.

When it comes to quality sound ?/stems, seek and you shall find.

Atyour Ford and Lincoln-Mercury dealers today.
*Dolby noise reduction. Dolby is a registered trademark of Dolby Laboratories Licensing Corp.

Electrical and Electronics Division
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New PRODUCTS

THREE-HEAD TEAC
CASSETTE DECKS

The V-900X (shown) is the top of
Teac’s new line of three-head cassette
decks. Its two-motor transport has a di-
rect-drive capstan and microprocessor
control for smooth tape handling. Dolby
B, Dolby C, and dbx noise reduction are
included. and the deck has a decoder for
playback of dbx-processed records. An
Auto Calibration feature optimizes bias
and equalization automatically for the
particular tape in the deck, and the same
settings can be stored for later use. Stand-
ard factory settings for each tape type can

also be selected. Convenience features in-
clude music search, memory play/repeat,
auto fade, and facilities for remote con-
trol or timer activation.

Wow-and-flutter is rated at 0.028 per
cent, frequency response as 30 to 21,000
Hz, and signal-to-noise ratio as 92 dB
with dbx. Price: $725.

The V-800X deck has many of the
same features, including all three noise-
reduction systems, but lacks Auto Cali-
bration. Price: $599. The V-700, for $475,
does not include the dbx system. Teac,
Dept. SR, 7733 Telegraph Road, Monte-
bello, Calif. 90640.

Circle 120 on reader service card

TWO-WAY AR
CAR SPEAKER

An infinite-bafile two-way car speak-
er, the AR2CS from Acoustic Research
has a 4-inch woofer and a ¥-inch liquid-
cooled dome tweeter. Frequency re-
sponse is given as 65 10 32,000 Hz and
nominal impedance as 4 ohms. The pow-
er requirements range from a minimum
of § watts to a maximum of 100 watts on
program peaks.

The rectangular frame of the AR2CS is
made of black plastic with a black steel
grille. It projects 1% inch above the
mounting surface and fits into a 4-inch-
diameter hole. External width is 5%
inches, length 8%6 inches. Weight is 313
pounds. Price: $199.98 per pair. Teledyne
Acoustic Research, Dept. SR, 10 Ameri-
can Drive, Norwood, Mass. 02062.
Circle 121 on reader service card

|
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HARMAN KARDON
T-SERIES TURNTABLES

The three belt-drive, semi-automatic
turntables in Harman Kardon’s new T se-
ries have heavy particle-board bases to
reduce vibration. Spring-isolated, foam-
damped feet contribute to a fundamental
suspension resonance as low as 4.5 Hz.
All three models have low-mass straight
tone arms with carbon-fiber headshells.
Recommended tracking force is 0 to 3
grams. The nomina! 33%3- and 45-rpm
speeds can be adjusted up to + 3 per cent
for pitch correction.

An auto-lift feature on the two top
models, the T-35 and T-45 (shown), opti-
cally senses the position of the tone arm
at the end of play and raises it from the
record. It must then be returned manual-
ly to its rest. The tone arm and headshell
used on the T-35 and T-45 have a com-
bined mass of 8 grams. Rated wow-and-
flutter for both models is 0.04 percent,
rumble (DIN B-weighted) 68 dB. The
T-45 has gold-tipped phono cables, a disc
stabilizer, and a trim control to match the
impedance of the cartridge to the sys-
tem’s electronics. Prices: T-35, $235;
T-45, $295.

Wow-and-flutter for the T-25 is given
as 0.05 per cent, rumble as 65 dB. Price:
$185. Harman Kardon, Inc., Dept. SR,
240 Crossways Drive West, Woodbury,
N.Y. 11797
Circle 122 on reader service card

SPEAKER OPTIONS IN
BOSE CAR SYSTEM

The Bose 1201 Mobile Music System
combines the Bose 1201 power amplifier
with either a pair of 4%-inch door-
mounting speakers or two 6 x 9-inch rear-
deck speakers, which can be played at
higher volume levels. A switch on the
amplifier tailors the frequency response
of the signal to complement either pair of
speakers. The amplifier is rated at 25

watts per channel into 0.45 ohms from E
10 17,000 Hz with less than 0.2 per cent

total harmonic distortion. The input level

is adjustable. A circuit in the feedback

loop of the amplifier compresses the sig-

nal when the amp is overloaded. Without

overloading there is no compression of

the signal.

The d4l-inch speakers require 1%
inches of mounting depth. The amplifier
is 84 inches wide, 1% inches high, and
5%16 inches deep. Prices: with 4l-inch
speakers, $299; with 6 x 9 speakers, $349.
Bose Corporation, Dept. SR, 100 The
Mountain Road, Framingham, Mass.
01701.

Circle 123 on reader service card

VHS HI-FI SOUND
IN JVC VIDEO DECK

The new HR-D725U video-cassette
recorder from JVC records and plays
VHS Hi-Fi audio as well as standard
VHS soundtracks. The VHS Hi-Fi tracks
are recorded and played back by special
audio heads on the same rotating drum as
the video heads. Interference between the
video ard audio signals is avoided by re-
cording them at different levels on the
tape (“depth muitiplexing™) and by the

different azimuth angles of the audio and
video heads. The deck is compatible with
all prerecorded VHS cassettes, including
standard VHS stereo and Dolby B-en-
coded tapes. Both microphone and head-
phone jacks are provided.

Specifications include a signal-to-noise
ratio of 46 dB with Dolby B and a fre-
quency response of 70 to 10,000 Hz for
the standard audio tracks. The VHS Hi-
Fi tracks have a frequency response of 20
to 20,000 Hz and a dynamic range of 80
dB. Wow-and-flutter is 0.005 per cent.
Recording time with a T-160 cassette is 8
hours in EP mode and 2 hours, 40 min-
utes in SP even with hi-fi sound. Video
features include a fourteen-day/eight-
event timer, a full-function remote con-
trol, and variable-speed playback from
one fortieth to seven times normal
speed.

The HR-D725U measures 1 7%6 inches
wide, 4% inches high, and 14!%6 inches
deep. It weighs about 20% pounds. Price:
$1,400. JVC of America, Dept. SR, 41
Slater Drive, Eimwood Park, N.J. 07407.
Circle 124 on reader service card
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NEW PRODUCTS

LINEAR-TRACKING
ADC TURNTABLE

At a budget price of $99.95, including
an ADC cartridge, the LT-32 linear-track-
ing turntable from ADC offers fully auto-
matic, single-play operation for both 7-
inch 45-rpm and 12-inch 33¥-rpm rec-
ords. All controls can be operated with
the dust cover closed. The unit’s platter
and tone arm are belt driven by separate
electronically governed d.c. motors.

Tone-arm position is electro-optically
controlled to within 0.5 degree. Audio
Dynamics Corp., Dept. SR, Route 303,
Blauvelt, N.Y. 10913.

Circle 125 on reader service card

STORAGE BOX HOLDS
TEN COMPACT DISCS

The Discbox is a black plastic cube
that holds ten Compact Discs in their
cases. Boxes can be stacked vertically or
horizontally with the CD cases’ spines
showing for quick identification. The
back of each box has holes for wall
mounting, and the boxes interlock on all
sides so that the storage system can ex-
pand as a CD collection grows. Price:
$6.98. International Book & Record Dis-
tributors, Dept. SR, 40-11 24th Street.
Long Island City, N.Y. 11101.
Circle 126 on reader service card

GRAPHITE FRAMES IN
JBL CAR SPEAKERS

% JBL’s new ER/G car speakers are
claimed to be the first to have graphite
frames, said 1o increase strength and rust
resistance. Moreover, graphite won’t
short out if touched by a bare wire and
won’t interfere with the speaker’s mag-
netic field. The speakers’ low-frequency
drivers use flat-wire voice coils and sym-
metrical-field magnetic structures to re-
duce distortion. Three of the four models
feature what JBL calls a Co-Motional
configuration, with the crystal-wafer
tweeter attached to the woofer cone. The
fourth, the Model 4.5, is a dual-cone sys-
tem. All driver cones are silicone impreg-
nated. The slim-line units have remov-
able grilles for mounting from below or
behind the mounting surface, and all are
rated for an impedance of 4 ohms.

The top-of-the-line Model 690 fits the
standard 6 x 9-inch mounting hole. Its
frequency response is given as S5 to
22,000 Hz and its power-handling capa-
bility as 80 watts. Price: $160 per pair.
The narrower Model 410 measures 4 x 10
inches and costs $140 per pair. The Mod-
el 6.5 1s round, 6% inches in diameter.
Price: $100 per pair. The round dual-cone
Model 4.5 is 42 inches in diameter and
costs $70 per pair. JBL, Dept. SR, 8500
Balboa Boulevard, Northridge, Calif
91329,

Circle 127 on reader service card

WALL-MOUNTING
PIONEER SPEAKERS

Pioneer’s Decor S-4PG (shown) and
S-5PC speaker systems are thin enough—
2% inches deep—10 hang on the wall like
a picture. Each 18%-inch-long and 12%-
inch-long panel contains a S%-inch cone
woofer and a 2%2-inch cone tweeter. Fre-
quency response is given as 50 to 20,000
Hz and impedance as 6.3 ohms. Rated
sensitivity is 90 dB sound-pressure level
(SPL) with a l-watt input measured at
1 meter. Power range is 20 to 60 watts.
No crossover frequency is specified. The
S-5PG (weight 9 pounds, 11 ounces) has a
removable glass panel for mounting an
LP jacket, photo, painting, or anything
else flat. The side panel of the S-SPC

(weight 7 pounds, 10 ounces) is made of
cork so that it can be used as a bulletin
board. Hanging straps with hooks are
provided as well as stands for shelf or ta-
ble placement. Price: $180 per pair in ei-
ther model. Pioneer Electronics, Dept.
SR, 5000 Airport Plaza Drive, Long
Beach, Calif. 90815.

Circle 128 on reader service card

L]

TRUNK-MOUNTED
CAR SUBWOOFER

Speakerlab’s **Bass Hose™ Ducted
Sub-Woofer (DSW) consists of a trunk-
mounted [0-inch polypropylene driver
whose sound is channeled to a 3'2-inch
opening in the car’s rear deck through a
flexible steel-reinforced S%-inch duct.
The driver’s dual voice coils sum both
channels below 180 Hz. A single DSW
unit is said to be sufficient for a car stereo
system since very low bass is nondirec-
tional. A power source delivering from 25
to 75 watts is recommended. The entire
DSW assembly weighs 13 pounds. Cross-
overs, hardware, grilles, and installation
instructions are included. Price: $189.
Speakerlab, Inc.,, Dept. SR, 735 North
Northiake Way, Seattle, Wash. 98103.
Circle 129 on reader service card
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CARVER M- 5t
MAGNET!IC FIELD POWER
AMPLIFIER

the equal of any power amplifier in
transparency, focus and smoothness
and, of course, far ahead of any other
we tested in sheer gut-shaking power
and dynamic range. We especially
enjoy hearing spatial detail, instru-
mental definition and completely
natural dynamics on familiar records
to a degree we did not know was
extractable from the grooves when
we listened through lesser amplifiers.
At this level of sonic performance,
the astoundingly small size and cool
operation of the M-1.5t become the
icing on the cake, rather than the
main attraction.”
Peter Aczel The Audio Critic

Winter 1982-83

Recent advances in analog and digital
disc recording technology have made
source material with full, real-life
dynamic range a reality.

But, if you want to hear this improve-
ment in sound quality, your high
fidelity system must include an ampli-
fier fully capable of reproducing all of
the music.. .the CARVER M-15t
Magnetic Field Power Amplifier.

350 watts rms/chan. into 8 ohms,
20-20 kHz with less than 0.1% THD.
And most importantly, the rating that
is musically significant: 600 watts/
chan. Long-Time-Period Reserve
Power with 750 watts/chan. Dynamic
Headroom. Weight: 16 Ibs.

The CARVER M-15t.. carefully and
specifically designed for those who
seek highest fidelity and musical purity.

For more information write to

CARVER
A
Powerful » Musical * Accurate

P.O. Box 1237
Lynnwood, WA 98036
For Dealer Nearest You
Call TOLL-FREE 800-633-2252 Ext. 880

CIRCLE NO. 11 ON READER SERVICE CARD

BY CRAIG STARK

EQ AND NR

In columns where vou've discussed
Deolby noise reduction and tape-
deck equalization you've mentioned that
both involve boosting the high frequencies
before the tape is recorded. But the first is
supposed to reduce noise and the second is
supposed 1o improve frequency response.
Does wider frequency response mean less
noise, or what?
ROGER PEMBROKE
Los Angeles, Calif.

Actually, the wider the frequency re-
sponse of a system, the rniore noise
it includes, so your confusion is under-
standable. While both noise reduction
and recording cqualization use treble
boost, they do so in different ways that
are related 10 their different objectives.
In a noise-reduction system such as
Dolby, treble boost during recording is
matched by a complementary treble cut
during playback. Further, the boost or cut
is applied only to very low-level (*'soft™)
signals. In contrast, the recording-equali-
zation circuitry in a tape deck applies a
treble boost to a// the signals that pass
through it regardless of their level. And
the complementary playback cut is pro-
duced by losses incurred in the record/
playback process itself. These losses do
indeed reduce noise, but they also reduce
the musically important frequencies.
Looked at from another angle, once the
record/playback response of the tape sys-
tem is flattened out using recording
equalization, a Dolby-encoded tape is
sonically over-bright (has too much tre-
ble) for very low-level signal components.
We can therefore afford to reduce noise

by cutting the tape’s low-level treble
response back to normal, which is what
Dolby decoding does during playback. If
we didn’t use sufficient record equaliza-
tion, the tape would sound better without
Dolby decoding.

DOLBY DUBBING

I am thoroughly confused by con-
flicting advice from hi-fi sulesmen
on the subject of dubbing tapes with Dolby
encoding. I use two cassette decks (both
have Dolby B) to make copies from LP’s,
FAM broadcasts. other Dolbv-encoded cas-
settes, and non-Dolby-encoded cassettes.
When should I use the Dolby system on
my copying deck if I am dubbing from
these various sources?
JOE GOTTESMAN
Beverly Hills, Calif.

If you want your tape copies 10 be
Dolby B-encoded, a/ways turn on
the Dolby system of the copying (record-
ing) deck. The tape copies will then
require playback with Dolby-B decoding
for correct tonal balance. That rule is
enough for dubbing from discs or FM
since only one deck is involved. When
you are dubbing a Dolby-encoded cas-
sette, turn the Dolby system on in both
decks. This will result in decoding the
playback signal and re-encoding it on the
copying deck, which is the procedure rec-
ommended by Dolby Labs. For non-
encoded cassettes, turn the Dolby system,
if any, off in the playback deck and on in
the copying (recording) deck.

If you want copies that are not Dol-
byized—for instance, to play on a car sys-
tem or personal portable that lacks Dolby
circuits—you should follow the same for-
mulas as above, except that this time
leave the Dolby system in the copying
deck off.
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NOW YOUR CAR STEREO
CAN SOUND LIKE A
$1,000 SYSTEM FOR THE PRICE
OF A PAIR OF SPEAKERS.

Constant Velocity speakers from Audiovox are a totally new breed of car stereo com-
ponent. Inside each is a powerful biamplification system. But the real technological break-
through is a patented equalizing circuit that matches the amps to the speaker and
eliminates distortion at all volume levels. The result is exceptionally clean and accurate
sound reproduction. The kind no other car stereo speaker in the world can match one on
one. Audiovox. For over 18 years a leader in quality auto sound products. For the name
and address of the Constant Velocity dealer nearest you, write: Audiovox Corp., 150
Marcus Blvd., Hauppauge, NY 11788. Or call toll free: 1-800-645-7750

For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 885

CIRCLE NO. 6 ON READER SERVICE CARD



B : sTEREO

BY CHRISTOPHER
GREENLEAF
—

THE FIRST AM STEREO
ROAD TEST

OR years I’ve been hearing about

and writing about the promise
and problems of AM stereo broad-
casting, so you can imagine how ex-
cited I was when Sansui offered me
the chance 1o be the first audio jour-
nalist to test drive a car equipped
with its AM stereo receiver. In spite
of my excitement, [ was not overly
optimistic. I suspected that AM
stereo would have typical 3-kHz-
bandwidth AM sound but with two
channels—stereo, but hardly high
fidelity. Was I wrong!

WHY AM STEREO?

the AM broadcast stations, which
have been losing listeners to FM be-
cause music sounds a lot better on

AM stereo was born of the needs of

equipment and higher-quality re-
ceivers.

But AM stereo has not gotten off
1o a very good start. It was first pro-
posed in the middie Seventies, and
various manufacturers developed
different schemes for transmitting
it. At one point the FCC chose a sys-
tem developed by Magnavox but
later revoked the decision. In March
1982, the FCC announced a “‘free
market” decision, which allows
broadcasters to use any type of AM
stereo system as long as it is com-
patible with and does not interfere
with the standard mono AM signal.
As a result, we now have four differ-
ent systems—from Motorola, Mag-
navox, Harris, and Kahn—compet-
ing for dominance in the transmit-
ting-equipment market. There are
hundreds of radio stations all over
the country using one or another of
these systems, but very few radios
are capable of receiving AM stereo.

Sansui’s CX-990 ($519) can de-
code all four types of AM stereo
broadcasts automatically, so the
user doesn’t have to be concerned
with which system is being used.

FM than on AM. If AM stations
could get those music listeners back,
they could earn more from advertis-
ing, and AM’s greater range (typi-
cally 150 miles instead of 30 to 50
miles for FM) would mean even
bigger markets. And AM doesn’t
suffer from multipath interference,
at least during the daytime, which is
a big plus for mobile listening. On
the negative side, AM has a narrow-
er bandwidth and more noise. Pro-
ponents of AM stereo say these
problems can be largely overcome
with the use of better broadcasting
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CX-990 QUARTZ PLL SYNTHESIZER CASSETTE TUNER

And in addition to receiving AM in
stereo or mono, the CX-990 has an
FM stereo tuner and an autoreverse
cassette player.

THE ROAD TEST

Our normal car stereo test route is
geared for evaluation of FM and
tape-player performance, so we
went further to test AM stereo. The
route extended from nearby Brook-
lyn to the hills and hollows of the
Berkshire County townships in
western Massachusetts. OQur main

test station was New York City’s
WNBC, broadcasting from a tall
mast on City Island in the Bronx,
right on Long Island Sound in a re-
latively clear area. At our greatest
distance we were 125 miles from the
transmitter. The route also included
areas within a hundred yards of the
transmitter, streets with line-of-
sight reception, and urban locations
completely cluttered with structural
steel or reflective surfaces.

The Sansui CX-990 has just about
the nicest AM section I've heard.

AM STEREQO IS
RECEIVABLE AT

GREAT DISTANCES,
AND THE SIGNAL HAS
NONE OF THE
RECEPTION QUIRKS OF

FM BROADCASTS.
—

Most AM car radios (or the AM
portions of tuner/tape players) have
such a constricted tonal character
that it is virtually impossible to hear
any differences between individual
broadcasters. The Sansui, in con-
trast, sounded open and spacious,
showing that AM’s limitations are
not necessarily as great as we’ve
been told. The inevitable prejudices
that long-time FM aficionados
bring to AM listening may be partly
based on fact, but the qualitative

| gap separating a good AM broad-

caster from a lousy one is surpris-
ingly wide. This tuner made that
gap audible. WNBC was easily
among the best two or three stations
on the AM dial, and it sounded sub-
stantially better than a large per-
centage of the FM stations I tried.
Since WNBC broadcasts in AM
only, the only available choice for
an A/B comparison of AM and FM
stereo was classical station WQXR,
which simulcasts from the Empire
State Building. Both WNBC and
WQXR-AM use the Kahn system of
AM stereo encoding—at the time of
our test no broadcasters in the New
York area were using the Harris,
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» COMPACT DISC COMPATIBLE

Maxell introduces the
new XL-S auqu cassettes,
a serigs of fernc oxgde
tapes which deliver a level
of performance that can
capture the soundnu-
ances found on Com-
pact Discs more faithfully
than other ferric ox|de
cassettes on the market.

There are a number of
areas where this achieve-
mentis apparent.

GREATER
DYNAMIC RANGE.
Through a new formu-

lation of our magnetic par-
ticles, wewere able to rel
duce the perceived resid-
ual AC bias noise level by
1dBinthe critical 2kHz

to 10 kHz mid-frequency
range. And simultaneous-
lyincrease sensitivity and
maximum output levels
by as much as 2 dB.

‘#/-\\\
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As aresult, the dyna-
mic range of each tape
has been significantly
expanded. Soyou geta

on%

Harmonic Distorti

better signal to noise ratio
anda fullerrlmpact of the
dynamic transients exclu-
sively inherent to digital
CD recordings.

LOWER DISTORTION.

The newly formulated
particles also contribute
considerably to XL-S's low
output fluctuation, as well
as its virtual distortion-free
reproduction,'especially
inthe critical mid-range
frequencies. This, intum,
accounts forour XL-S
tape’s enhanced sound
clarity.

1

DISTORTION « FREQUENCY
CHARACTERISTICS

— XLIS
—XLIES
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rracpandy Crmcal Mid-Range
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~ IMPROVED
MAGNETIC PARTICLES.

Our refined particle
crystallization process IS
the basis for all of these
accomplishments. Maxell

engineersare now ableto #

produce a more compact
needle-shaped Epitaxial
magnetic particle of
extremely high uniformity,

This allows usto create
a greater ratio of total sur-
face area to unit weightof
magnetic particles.

As aresult, our XL-S

tapes now have the ability
to record more informa-
tion per unitarea than
ever before.

PACKING DENSITY OF
UNIFORM PARTICLES

Which is why Maxell
high bias XLII-S and nor-
mal bias XLI-S are unsur-
passed at reproducing
the sound qualities found
on today’s finest record-
ings. Regardless of
whether your frame of ref-
erenceis analog or digi-
tal audio discs.

For technical specifica-
tions on the XL-S series,
write to: Audiophile File,
Maxell Corp. of America,
60 Oxtord Dirive,
Moonachie, New Jersey
07074,
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IT'S WORTH IT
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THERE ISN'T AN AUTOMOBILE

MADE IN THE WORLD

~ THAT CAN'T

Affordable Sound Systems that

Automobile makers are natur-
ally adept in car designing but
understandably lack the expertise
for car audio engineering. It's no

coincidence that the car audio ex- |

perts are those specialists who've
spent years concentrating on just

one aspect of driving pleasure - !

Rte. 145
East Durham, NY 12423

NITH BECKER SPEAKERS
>

BE IMPROVED

Upgrade Your Driving Experience!

mobile sound reproduction. It's an
effort that’s made the reputations
of a few American car speaker
companies. And qualified Becker
as a recognized leader in auto-
sound technology. Check out the
Radian Car Speakers and hear
what you've been missing.

BECKER..

Refining the Art of Motoring

For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 884

CIRCLE NO. 60 ON

LISTEN

TO WHAT

50 YEARS OF
EXPERIENCE
CAN SOUND
LIKE....

TANDBERG

For Deaier Nearest You Call TO
CIRCLE NO. 2 ON RE

READER SERVICE CARD

Tandberg’s world-famous audio
products, highly regarded by professional
musicians as well as discriminating
consumers for more than 50 years, now
include two of the most advanced high
fidelity components available today: the
TIA 3012 Integrated Amplifier & TPT 3001A
Programable Tuner

These units, which were individually
given a "rave’ review by AUDIO magazine
can be joined together with their optional
rosewood sidepanels to become “..the
finest receiver’ we have ever tested
(HIGH FIDELITY) and “a receiver of
exceptional quality” (STEREO REVIEW)

Itis a stereo receiver capable of
exceeding the demands of today's
and tomorrow's most advanced digital
program material

For literature, test reports and the
name of your local dealer, contact
Tandberg of America, Labriola Court
Armonk, NY 10504. (914) 273-9150

LL-FREE 800-633-2252 Ext. 874

ADER SERVICE CARD

Motorola, or Magnavox systems.
Unfortunately, WQXR’s AM signal
was so noisy and constricted in fre-
quency range that comparisons with
the FM broadcasts were virtually
meaningless.

At least as broadcast using the
Kahn system, AM stereo is receiva-
ble at great distances. Unlike FM
sterco, an AM stereo signal can be
decoded for stereo listening wher-
ever the signal can be received at all.
There is little difference in noise
level between mono and stereo, and
the signal has none of the reception
quirks of FM broadcasts. The famil-
1ar narrow frequency response and
higher overall noise level of AM are
still evident, but a quality-conscious
broadcaster can make them much
less inhibiting for listening to music
than you might expect. WNBC’s

SANSUI'S CX-990 HAS
ABOUT THE NICEST
AM SECTION I'VE
HEARD. UNLIKE MOST
CAR AM RADICS, IT
SOUNDS OPEN

AND SPACIOUS.

broadcasts had satisfying amounts
of bass and treble, and the stereo
imaging was rock solid.

Local and short-distance listening
was invariably clean and unencums-
bered by interference except in tun-
nels or near sources of unshielded
electrical discharges (such as weld-
ing crews doing road work). Distant
and very distant listening was clear
about 90 per cent of the time, and
the slightly impaired remaining 10
per cent was still listenable. To ap-
preciate this, remember that the
typical maximum distance for clear
reception of FM in mono is about
60 miles, compared with 125 miles
or more for AM stereo. For listena-
ble FM stereo, 20 to 30 miles is
usually about the limit in a car.

Overall, the performance of the
Sansui CX-990 with AM, FM, and
tapes was smooth and always mu-
sical. We expect that its AM stereo
decoder will work as well with any
of the other formats as it did with
the Kahn-system broadcasts we
were able to audition. We look for-
ward to repeating our road test of
AM stereo when there are more
broadcast sources to try out. O
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ance in its performance.

Captain Brooke Knapp is soaring to new heichts, breaking
every flight record in the books—currently 103 records to her
credit, including the fastest time ever around the world—and
championing the worldwide UNICEF charity for the world's
children. That's what being the best is all abcut. It means out-
performing the competition. Going above and beyond the
expected. And knowing that “good
enough” never is. That philosophy is
behind every Hitachi product. Which is
why it was no surprise we were the
first to introduce a consumer color
camera with no tubes. Powered by

an MOS image sensor chip, we rev-
olutionized video camera performance forever. Our coIor televisions are
among the finest in the world, due in great part to “Signal Tra::ker ’
Control,” another Hitachi exclusive. For better video recording, we
developed our 5-head PORTADECK VCR, Hitachi’s smallest, lightest,
most advanced ever. It's a portable VCR that truIy is one. And our Com-
pact Disc Player is a technological breakthrough in audio history. Virtual
perfection in sound reproduction. This is just the beginning. We're setting
a new standard in quality home electronics. And it's all up from here.

- @ .oos @ HITACHI

i i the Champion A World Leader in Technology

Hitachi Sales Corporation of America « 401 W. Artesia Blvd., Compton, CA 90220 « (213) 537-8383

For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 883

CIRCLE NO. 13 ON READER SERVICE CARD
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B, PMENT TEST REPORTS

DUAL CS 515
TURNTABLE

HIRSCH-HOUCK
LABORATORIES

LTHOUGH it is the lowest-priced

model in Dual’s new turntable
line, the semi-automatic CS 515 of-
fers several of the same features as
higher-priced units, and its per-
formance meets true high-fidelity
standards. The two-speed, belt-
drive turntable has a new isolating
suspension system together with the
pioneering and much-imitated
Dual/Ortofon Ultra Low Mass
(ULM) tone-arm/cartridge system,
which is said to enable the com-
bined mass of the tone arm and car-
tridge to be less than half that of
conventional designs.

The suspension system uses four
independent shock absorbers to iso-
late the tone arm, platter, and drive
system from the turntable’s base.
According to Dual, the damping
factors of the shock absorbers were
selected with the help of a computer
1in order to optimize protection un-
der all the operating conditions like-
ly to be encountered in home use.
The arm and platter are mounted as
a unit on a separate plate that is
elastically isolated from the silver-
gray, molded-plastic base on which
the motor is mounted.

While the entire record player is
not decoupled from the supporting
surface, the CS 515’s floating arm/
platter system provides some isola-
tion from acoustic feedback and
base-conducted vibration. When
extraneous vibrations do reach the
tone arm, especially from warped
records, the ULM system enables
the stylus to react fast-

Features
e —

O Belt drive

O Electronically servo-controlled motor

0O 335- ond 45-rpm speeds with
vernier control to vary speed over
o nominal £ & per cent range (plus
or minus ane semitone)

O llluminated strobe to set 3318-rpm
speed exactly

O Front-mounted controls occessible

=

removable headshell can accept any
cartridge with standard !2-inch
mounting centers. The turntable
measures 17V2 inches wide, 442
inches high, and 14 inches deep
with the dust cover down. It weighs
10 pounds. Price: $194.95 with car-
tridge, $139.95 without. Dual turn-

er and thus avoid mis-
tracking or skipping.
The Dual CS 515 is
available either with or
without the Ortofon
ULM65 cartridge, a
lightweight (2.5-gram),
elliptical-stylus model
that tracks at 1.5
grams. The tone arm’s

with the dust cover down

O Aluminum-alloy platter, weight 24
pounds including ribbed rubber mat

O Stroight twbular tone arm

0 Antiskating compensation calibrated
from 0.5 to 2.5 groms in 0.5-grom
intervals

0O Accepts cartridges weighing from
2.5 1o 8 groms with standard '%2-inch
mounhng centers

O Vertical trocking force adjustable
from O 1o 3 groms in O.1-grom |
intervals

tables are distributed in the U.S. by
Adcom, Dept. SR, 11 Elkins Road,
East Brunswick, N.J. 08816.

MEASUREMENTS

Our test sample of the Dual CS 515
was furnished with an Ortofon
ULM65 phono car-
tridge, which we used
for our tests. Although
the cartridge’s per-
formance was not fully
evaluated for this re-
port, we made enough
measurements to es-
tablish that it was first-
rate. It was able to
track all our high-level
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TEST REPORTS

test records at its rated 1.5 grams,
including the 90-micrometer level
of the German HiFi #2 record (in
which respect it surpassed most
higher-priced cartridges we have
tested). Its tracking distortion,
measured with the Shure TTR-102
and TTR-103 test records, was
slightly higher than that of several
other recently tested cartridges but
still quite acceptable. It tracked all
of the Shure ERA IV record except
Level 4 of the flute section, and with
the ERA V it mistracked only on the
maximum level (Level 6).

After the tone arm of the CS 515
had been balanced, the tracking-
force dial calibrations were almost
exactly correct. The antiskating
compensation was optimum when
its dial was set about 1 gram higher
than the tracking force. The arm lift
and descent worked smoothly, al-
though the arm drifted outward
slightly during its descent, repeating
about 2 to 3 seconds of the record
each time it was lowered.

The turntable speed could be var-
led about +10 per cent from its
nominal 33-rpm speed. When that
speed was set exactly, the 45-rpm
operating speed was 0.3 per cent
slow, but it could be varied in a
range from +8 to —7 per cent rela-

. .. Oh, no, sir—the sound from this speaker here, the Extel Mk 8, is salubrious,
exquisite, stunning, glorious, and dazzling. The sound from that speaker there, the
Airex 3, is superlative, smashing, magnificent, superb, and impeccable.”

tive to the correct speed. Flutter
components fell mostly below 5 Hz,
though there was a discrete compo-
nent at about 10 Hz. Rumble energy
was principally concentrated be-
tween 5 and 15 Hz.

The base isolation of the Dual CS
515 was fair, but it did not quite
match that of many direct-drive
turntables, to say nothing of belt-
driven turntables having more com-
pliant suspensions. Its principal
transmission range was from 18 to
28 Hz, with other responses at 45
and 110 Hz as well as between 4 and
10 Hz. There were also several
prominent transmission modes in
the range of several hundred hertz,
which appeared to be resonances in
the dust cover or the hollow plastic
base. They resulted in little electri-
cal output from the cartridge, how-
ever.

COMMENTS

Considering the low price of the
Dual CS 515, it is a remarkably
good turntable, and in view of the
excellent performance of the Orto-
fon ULMG6S5 cartridge, the combina-
tion surely ranks as one of today’s
best record-player values. It is so
light that it may seem like a feather-

weight compared with some other
turntables, but its essential perform-
ance has not been sacrificed in the
weight-reduction process.

Although the platter and arm of
the CS 515 are suspended as a unit
from the base, the mountings are

—
THE CS 515 1S
ABSOLUTELY
OUTSTANDING
AT PLAYING
WARPED RECORDS.
IN MOST CASES
THERE WAS NOT
EVEN AN AUDIBLE

HINT OF A WARP.
a—

rather stiff and afford little isolation
at subaudible frequencies. On the
other hand, because the entire base
rests quite solidly on the supporting
surface, the front-panel controls are
€asy to operate without jarring the
pickup.

We would have liked to see a
front-panel reject or off button,
since the only way to terminate
playing before the record is finished
1s to lift up the tone arm and move
it to its rest by hand. On the plus
side, the CS 515 (like the other Dual
ULM models) is absolutely out-
standing at playing warped records.
Our entire collection of “‘unplayably
warped” discs was not only tracked
by the Dual arm, but in most cases
there was not even an audible hint
of a warp. Perhaps you are fortunate
enough not to have any warped
discs in your collection. If so, con-
gratulations! But the other 99 per
cent or so of the record-playing pub-
lic may be glad to learn that a record
player as inexpensive as this one
will not only play warped records as
though they were perfectly flat but,
in doing so, will also deliver the
sound quality typical of a far cost-
lier turntable. Julian Hirsch
Circle 140 on reader service card

24 STEREO REVIEW JUNE 1984




‘P11 {epeUE)) OJUYS ‘eprUE) U]
YL0L0 [N ‘214IBUCO 1] PIOJXQ SE

AIONVAQV A1dINIS

3

-

sqer] Aq[oq jo yaewaprn e s1 Aqju(],
13[eap emly
InoA je 31 ysjed '0ssy-dv
DEIDAN-NIINY em1y 34
sostied Buop Aue sdigs 31 Aem
sey,|, vdey quepy Jo spuodos
21 UBY3} 310Ul SISUIS 1 Uym
apow prem.ioy }se,] ojul asoul
Aesnewoine [im  0GSY-qVv
ayj pue axnjeay dujg yuejq
anbiun semiy 231vA{DVY
"SONJINIANOD QATTVNDANN
A4 QIHIVIN
IONVIWHO4YId ATTATVHVANN
‘s}nsaa Jouadns aures ay3 Yyiim
“Yap Aue U Ndeq paleid aq
ued L9 ‘aloul S,JBYA iSHIBP
[BUOIIUSAUOD UO Paplodal
sade) uonisod auioayd aaisuad
-X3 ulopRdIno L[enioe [[im
0SSY-dV @Yl uo plodal nok
$37)9SSBD SBI(Q [BULIOU ‘[RUOlS
-$3J01d XH .Aqloq UM
TYNOISSI40¥d XH A4'T0d
jdupIodad pue yaeq
Ae[d snonunuod ' Jo pieayun
BUIfjawios noA saAI3 emly
19pea] JO Spuodds G noA Jui
-AI8 JO pedgsui ‘Aem jry |, ‘wisiu
-BUJ0W ISIBANY-NIINY Semry
$9]BAIJDER I10SUIS J113D3[d
-0j0yd e ‘speay ayj sayoeal
Japea| adey ayj a10jaq Isnp
*K10)8 Y3
Jiey asul sjey] jIayjo ayy
0} 3PIS U0 WO PUOIIS B JO
20 Isn[ :3sej 108 Suidueyd sn
Sa0p 0GCY-JV SBMIV ‘Isiig
:SABM OM) JB3J S[qeNJIBWIal ST}
paAdIYde SI13UIBUI emly
iSopIs
uaamlaq uondniidjul sajeu
TWI[@ J] "Sno[NdeIIul 310Ul
U2Ad SUI)aUOoS SIOP ) ‘SIAPIs
ade} saguryd Ajuo jou 9] ‘auo
131394 B ST 3SIAIY-¥INY) "8apl
183J8 B SEM 3SIdaAdI-0OINY
"ONIQH0DTY ANV
NOVEAV'Id SNOANILNOD

OMYD 321AHIS HIAYIY NO &1 "ON IIJHI.

"SMOAP APPASSED APRAT-[R)IFID UL HONRAOIITSR] SEM]Y O8I9AR]-N2ING)
i S4R0] | _ p ot

{me -..-.-lh-..ﬂ

R — t ..........:..unH. = . I

—
a —_

X -

BW e sz s




TEST REPORTS

PIONEER CT-A9

CASSETTE DECK
e

HIRSCH-HOUCK

LABORATORIES
A —

HREE heads, dual capstans, so-
Tphislicated MICroprocessor-con-
trolled tape optimization, and a
high performance 1evel characterize
Pioneer’s new top-of-the-line CT-
A9 cassette deck. The CT-A9 has
Dolby B and Dolby C noise-reduc-
tion systems, an unusually informa-
tive recording-level display, a real-
time-indicating counter, and auto-
matic tape loading.

The deck uses a dual-capstan
drive to minimize wow and flutter.
The main capstan is direct-driven
by a d.c. servomotor that is in a
phase-locked loop (PLL) with a sta-
ble, quartz-crystal oscillator. The
two capstans are textured to provide
a better grip on the tape. They have
slightly different diameters to en-
sure proper tape tension across the
heads and to avoid a common rota-
tional frequency, which might ac-
tually increase rather than lower
tape flutter. Light-touch pushbut-
tons, logic-controlled to prevent
tape tangles, switch between trans-
port modes.

When a cassette, tape openings
downward, is dropped

Artile 1 e’ -"

Features

==

0O Four-digit tape counter switchable to
indicate remaining fime in minutes and
seconds (four pushbuttons calibrate
the microprocessor for different 1ape
lengths and hub sizes)

O Selectors for Dolby B, Dolby C, or
no noise reduction

0O Memory rewind (to 0) and music
search

0O Automatic switching {with manual
override] between source and tope
monitonng

0O Separate playback controls for the
front-panel headphone and
rear-panel line-output jacks

O Separate Ribbon Sendust record and
playback heads, easly accessible
tor cleoning and demagnetizing

0O Automatic tape-type sensing

O Master record-level knob with
adyustable stop plus separate
record-balance control for each
channel

O Record mute

O Switchable FM multiplex filter

O External timer-activated record or
playback operation

The four-bit microprocessor inside
the CT-A9 adjusts the bias, tape-
sensitivity level, and recording
equalization for the tape. These set-
tings are stored in the deck’s memo-
ry and remain in effect until the
power is turned off, the program is
reinitiated, or the BLE CLEAR button
is pressed. The program takes only a

little over 10 seconds, and at its end
the tape is rewound to the point
where it began, so the test signals
are automatically erased when re-
cording begins. For most music, the
PEAK BIAS setting is recommended.
In the OVER Bias mode some very
high treble response is sacrificed to
prevent distortion of very loud tran-

into the slides on the
rear of the transparent

HIRSCH-HOUCK LAB MEASUREMENTS

sients, and in the UN-
DER BIAS mode treble
sensitivity is increased

cassette-well door, a
sensor detects its pres-
ence. The door then
closes automatically,
seating the cassette,
and any tape slack is
taken up. The label is
completely visible, and
rear illumination helps
the user see how much
tape remains on each
spool.

To optimize per-
formance with a given
tape type, the user
presses one of three
pushbuttons (with illu-
minators): UNDER BIAS,
PEAK BIAS, Or OVER BIAS.

Fast-forward time (C-60): 78
seconds

Rewind time (C-60): 76 seconds

Speed error: +0.3 per cent

Dolby tracking error: +0.75 dB

Wow-and-flutter: 0.016 per cent
wrms, 0.024 per cent DIN
peak-weighted

Line input for indicated 0 dB: 0.96
volt

Meter indication at IEC-standard 0
dB: +4 dB

Tape Used: Maxell XLI-S (Type I,
Ferric)

IEC 0-dB distortion: 0.52 per cent

Meter indication at 3 per cent

THD: +8.8dB
Signal-to-noise ratios (in decibels):
CCIR/
Unwid. A-wid. ARM
NR off 55.5 60.6 57.8
Dolby B 60.8 69.4 68.0
Dolby C  62.8 58 76.5

Tape Used: TDK SA-X (Type II,
chrome-equivalent)
IEC 0-dB distortion: 2.4 per cent
Meter indication at 3 per cent
THD: +5dB
Signal-to-nofse ratios (in decibels):
CCIR/
Unwid. A-wid. ARM
NR off 53.2 58.9 56.0
Dolby B 568 668  66.1
Dolby C  58.0 73.1 74.2

Tape used: TDK MA (Type IV,
metal)

IEC 0-dB distortion: 0.98 per cent
Meter indication at 3 per cent

THD: +8.6 dB
Signal-to-noise ratios (in decibels):
CCIR/
Unwid. A-wtd. ARM
NR off 56.0 61.2 58.3
Dolby B 60.0 69.6 68.3

Dolby C  61.8 76.0 77.0

at the expense of some-
what increased distor-
tion.

The greatest prob-
lem with the peak-
reading fluorescent or
LED record-level dis-
plays used on most
cassette decks today is
poor resolution. The
CT-A9’s displays have
no fewer than thirty-
five illuminated ele-
ments per channel,
covering the range
from —40 to +14 dB
overall, with 1-dB in-
crements for all levels
above —20 dB. This
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SEPARATING THE BASS FROM THE

BRASS IS MORE EFFECTIVE WHEN THE

GRAPHIC EQUALIZER IS DESIGNED
INTO THE CAR.

Appreciating the art of music in

your car is a personal experi- from th= time the model

ence. Providing the means af
enjoying that experience ta<es

science. "he kind Delco Elec- to your li<ing.

tronics builds into all its Electron-
ically Tuned Receivers (ETR™).
Like our ETR with graphie
equalizer It has five distinct f-e-
guency bands which let you
actually shape the sound

around you. Delco Electronics’ way you like.

e ——

ability to design a music system

appeas on the drawing board
allows vou to optimize the sound

Ccmbined with Delco’s pre-
mium soeakers, this recziver lets
you customize the sound to your
own personal taste...acd a little
rhythm to your blues, more p zazz
to your jazz, or mix the music any

Ask for a demons-ration of
Celco Electronics Mus.c Systems
(including the incredible Delco-
GM/Bos= Music Systerm available
cn select=d GM models) when

-y

you buy your new M car or
truck. And experience the art of
music .. trrough the science of
sound

""""“I-l‘ ,,-\‘

[ "‘“—‘) @ Delco Electronics ‘*—) L

|

}:.’

A DVISION OF GENBRAL MOTORS

BRINGII

YOU THF ART OF MUSIC THROUGH THE SCIENCE OF SQ ND.

For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 853

CIRCLE NO. 5 ON READER SEFVICE CeRD

%




TEST REPORTS

provides a degree of resolution
comparable to that of an analog me-
ter. In addition, a series of orange
dots—beginning at + 5 dB for ferric
and chrome-type tapes and at +7
dB for metal—shows the level
above which excessive distortion is
likely to be encountered. The 0-dB
point on the scale corresponds to
the 160-nanoWeber/meter refer-
ence still used by most Japanese
manufacturers. The Dolby reference
level is marked at +3 dB.

The CT-A9 measures 165 inches
wide, 5 inches high, and 14 inches
deep. It weighs 22 pounds. Price:
$800. Pioneer Electronics (USA)
Inc., Dept. SR, P.O. Box 1720, Long
Beach, Calif. 90801.

MEASUREMENTS

The playback frequency response of
the Pioneer CT-A9 was extremely
smooth and flat. Using either our
CrO,/metal (70-microsecond) or
ferric (120-microsecond) IEC-stan-
dard BASF test tapes, the variation
was less than +2,— 1 dB throughout
the entire 31.5-Hz to 18-kHz meas-
urement range.

Overall record-playback frequen-
Cy response was equally impressive.
Pioneer suggested using either Max-
ell or TDK blank tapes, and we ob-
tained our best results with Maxell
XLI-S (ferric), TDK SA-X (chrome-
equivalent), and TDK MA (metal),
though we obtained essentially sim-
ilar graphs with several of today’s
premium formulations. Especially
noteworthy is what happened when
we recorded at the IEC 0-dB level
and used Dolby C, which reduces
pre-emphasis somewhat at the very
highest frequencies: the response
with TDK MA was down only 0.5
dB at 20 kHz!

The CT-A9s A-weighted signal-
to-noise ratios were excellent. The
level meters’ orange warning lights
were usefully placed, as shown by
the meter indications when 3 per
cent distortion was reached with
each type. The wow/flutter mea-
surements for the CT-A9 were the
best we have yet made with our
usual Teac MTT-111 test tape. The
figures were so low that we cross
checked them with a special Na-

kamichi wow/flutter measurement
tape, but the results were even low-
er: 0.013 per cent wrms and 0.02 per
cent DIN weighted. This is simply
superb performance.

COMMENTS

In terms of its sonic performance,
we found the Pioneer CT-A9 as ca-
pable as any cassette deck we have
tested. If there was an audible differ-
ence between its playback or record-
playback performance and that of
our reference deck, we certainly
could not readily detect it. There
was none of the grainy quality on pi-

mit the user to program a large
number of selections to be played,
we have always found these more
complicated to use than they are
worth. The CT-A9’s approach was
refreshingly straightforward. One
button rewinds you to 0000, wher-
ever you choose to set that. Another
pair of buttons ad vances the tape to
the next music selection or replays
the present one from its start. All
transport buttons worked positively
and quietly.

In only one respect could we fault
the design of the CT-A9, and that
was its microprocessor-controlled
tape-optimization program. We

PIONEER CT-A9
RECORD-PLAVBACK RESPONSE
+5
0d8 ] l
0 3 e e
X / RS \\
e - —.— METAL TDK MA] WIDOLBY C |\
o — ~— —METAL (TDK MA) R
G 1o — Cr0, TYPE (TDK SA-X) :
& ———FERRIC (MAXELL XLI-S) \
15 i3
(- 2048}
20 =
25 // »
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ST T T T — 70uS{METAL)|
| 20 uS(FERRIC)
-5
FREQUENCY IN HZ (CYCLES PER SECOND)

The upper curves indicate overall record-pla yback response at the manufacturer's in-
dicated 0-dB recording level using the tapes designated on the graph. In the center are
the same measurements recorded at -20 dB relative to the upper curves, a level used
for frequency-response measurements. Bottom curves show playback response with
calibrated test tapes and indicate performance with prerecorded tapes.

ano tones that wow-and-flutter of-
ten contributes to cassette sound.
Of course, when recording and
playing back a pure sine wave, we
could clearly hear the modulation
noise behind the signal, but this is a
test no analog recorder (including
open-reel mastering decks) can pass.
Both Dolby B and Dolby C reduced
noise without introducing either fre-
quency-response or level changes.
Dolby C eliminated any audible
tape hiss from all but specially se-
lected passages of very wide dy-
namic range on Compact Discs
played at very high volume levels.
We also give the CT-A9 high
marks for its human engineering.
While many high-end machines
provide memory options that per-

found that the standard settings for
the different tape types gave ex-
tremely flat response to 20 kHz, but
when the AUTO BLE feature was used
in any of its three modes (OVER, UN-
DER, Or PEAK BIAS), the high-end re-
sponse suffered slightly in range
above 15 kHz. We would naturally
expect this with OVER Bias but not
with the other two. While it is high-
ly doubtful that the rolloff would be
audible, the standard settings are
superior in addition to being easier
to use.

This minor feature aside, howev-
er, the Pioneer CT-A9 checked out
as a superlative unit that we can rec-
ommend in the highest terms.

Craig Stark
Circle 141 on reader service card
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The new Technics Digital Disc Players.
Nowv lasers and computers
give you the one experience your conventional
audio system never could: Reality.

Reality: The duplication of a live musical performance. The
most elusive goal of all. Yet reality is precisely what you hear
with Technics digital disc players.

How? Technics revolutionary digital disc players have a
laser instead of a conventional stylus. Because instead of
conventional record grooves, digital discs have a computer
code. The laser “reads” this code as a computer instantan-
eously translates it into music.

What you hear is not just a reproduction of the music,
but a re-creation of it: reality.

ANc nozhing touches the digital disc except the laser
beam. That means there is no wear. No noise. Anc no dis-
tortion. All of which can plague conventional reccrds.

comeact All this Technics digital technology comes

together in the new generation Techn'cs digital
ocitacavoio  disc players. The remarkable SL-P8 and SL-P7.

You can program tre SL-P3 up to 32 differen: vsays. Play
any selection you want. In 2ny drder you wan:. Repeat tre
selections ycu like. Even skip ones you dor't.

Auto Music Scan automatically plays the firsz 10 seconcs
of every selection. So finding th= selection you want is easy.
The fluorescent display shows you precisely where the
laser is on the disc. So you can even find the exact notes you

want 20 hea~.

And to let you do all this frem across the rocm. there’s
even an infrared remote contro .

Exgerience the full zange of T2chnics digital technology:
Inclucing the new SL-P8 and aflordabje SL-P7. The digital
revolttion continues at Techn cs.

Technics

The science of sound
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Available in

Regular and Menthol.
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OHM WALSH 4
SPEAKER SYSTEM

HIRSCH-HOUCK
LABORATORIES
a—

HE Ohm Walsh 4 is based on an
Tunusual speaker designed by the
late Lincoln Walsh. Unlike most hi-
fi speakers, the Walsh speaker is es-
sentially a “one-way” system. It has
a single full-range conical driver fac-
ing down into a large enclosure. The
voice coil is at the top (small end) of
the cone, and the sound propagates
down the outside surface of the
cone. The driver consequently pro-
duces a phase-coherent, cylindrical
wave front.

In its purest form, the Walsh
speaker (as used in the Ohm F, for
example), is omnidirectional in the
horizontal plane and quite depen-
dent on placement for best results.
It is also a low-sensitivity speaker.

For the Ohm Walsh 4, which has
a recommended amplifier power
range of 50 to 500 watts, the Ohm
engineers modified the Walsh de-
sign by placing a sound-absorbing
material called Tufflex around the
top rear of the main cone.
This serves to atten-

uate the middle-

and high-fre-

quency rear-wall
reflections, which
improves imaging

and allows for less
critical placement. In addition, the
highest frequencies are augmented
by the direct radiation of a small
auxiliary supertweeter above the
main cone, which is aimed 45 de-
grees inward from the system’s
front axis in order to provide the de-
sired room coverage. The lowest
bass frequencies radi- —

Features
JEE——

O Sub-Bass Activator (o passive
equalizer to aqugment low-bass
output, attenuate infrasonic
frequencies, and adjust mid-bass
sensitivity for proper bolance)

O Frequency-balance adjustments for
HIGH (increose, averoge, decrease),
LOW (increase, average, decreose),
and PERSPECTIVE (front, middle, rear)

O Thermal-cutoff devices to protect

against overlood; driver voice coil
cooled by ferrofluid
O Entire driver assembly enclosed in
perforated metal cover for protection
O Novel spring-loaded connectors
accept either bare wires or single or
dual banana plugs
O Tapered pyramidol wooden cobinet
mounted on casters; removable
brown top grille cloth; genuine oak
or walnut veneer finish; rosewood
veneer or black or white lacquer
finishes available on special order for
a higher price

top, and 15%2 inches square at the
bottom. It weighs 63 pounds. Price:
$1,895 per pair. Ohm Acoustics
Corp., Dept. SR, 241 Taafe Place,
Brooklyn, N.Y. 11205.

MEASUREMENTS

The unusual design of the Ohm
Walsh 4 presented some problems
in measuring its acoustic perform-
ance. For example, the response cn

the forward axis of the system was
appreciably different from that
measured at 45 degrees off-axis, in
line with the supertweeter. The
overall response in the room was a
composite of the speaker’s output in
all directions, making it difficult to
characterize it by an FFT measure-
ment on any one axis. While this is
true of any speaker, a further com-
plication in this case was that the
measured response, even with close

microphone spacing,
depended on whether

bottom of the enclo. | HIRSCH-HOUCK LAB MEASUREMENTS

bottom of the enclo-
sure and through the wnq response: 40
slot between the speak- to Szd:é 4s 35
1 1 1 5 at 1 meter
er, which is raised on Sm3 Lo al,
Impedance

the microphone was
near the bottom, mid-
dle, or top of the main
cone radiator. In addi-

less than %0.2 millisecond
Bass distortion (measured at input
level needed for 90-dB SPL

output at |, ‘Hz): 1 per cent .
casters, and the floor. range: 6.5 to 16 ohms from 100 16 70 Hz;)3.7p§ra cent tion, the output mea-
The Ohm Walsh 4 is Phase coherence: group-delay at 50 Hz; 5.25 per cent at 40 Hz; sured at the port (un-

40 inches tall, 121 variation from 500 to 20,000 Hz 9.5 per cent at 35 Hz

inches square at the

der the cabinet) was
not the same as that
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Kyocera goes to double lengths to
7 make sure there’s no distortion in

its DA-01 Compact Disc Player. It’s

got both digital and analog filters—

so nobody hears distortion.

FILTERS INTO ONE Bt

Modern technology has made ana-

log filters pretty etfective. But there
can be a problem—analog filters
by themselves render limited per-
formance. B ,comb'inin‘glan ana-

1

log filter with a diital ter, and

recisely applying both types in
7 jpust the right way, the limﬁalions
found with analog filters are not
° there anymore. Thanks to the

unique use of these filters, and an
impressive array of very advanced
circuitry, the Kyocera CD Player

rovides accurate, crystal-clear, life-
ike sound.

The awesome specs that only
digital can provide.
i Needless to say, the Kyocera DA-01
] - comes through with some specs that
are mind-bogglin%: A full 90 dB
k pr dynamic range...{lat frequency
! » e o 3 ! response from 20-20,000 Hz...
I . quiet 90 dB S/N ratio...and total
isolation 90 dB channel separation.
) And, just in case you didn’t
realize it, with the fabulous disc
F(layer system, as grovided in
yocera’s DA-01 Player, there is
A no contact between disc and play-
6 ' back head. No tics, clicks, pops,
. = scratches or record wear. And the
tus DA-01 plugs right into your present
EY audio system—Kyocera or others—
just like a conventional turntable.

e ]

Easy to use, but total control of
every function.

The DA-01 is easier to use than a
S, modern cassette deck—slide the
. compact disc into the disc compart-
: ment, shut the door and hit the
lay button. With the DA-O1’s
eather-touch controls, you can
play the whole thing (60 minutes
a side)...repeat a track...scan..
pause...skip... advance...index. ..
and program up to 24 different
segments with an electronic mem-
ory. A functional LED digital panel
tells you program running time
and just where the optical scanner
is on the disc.
Call (201) 560-0060 for the name of
the nearest dealer. Kyocera Interna-
tional, Inc., 7 Powder Horn Drive
Warren, NJ 07060.

- For Dealer Nearest You
Call TOLL-FREE
800-633-2252 Ext. 872

V
A

KYOCERd

A |
&

CIRCLE NO. 8
ON READER SERVICE CARD




TEST REPORTS

measured in the narrow slot be-
tween the cabinet edges and the
floor.

With all the frequency-balance
switches at their center settings, the
averaged room response was
smooth and flat, within +4 dB from
500 to 20,000 Hz. The bass re-
sponse, measured as close to the
bottom of the speaker cone as the
protective cage allowed us to get,
was flat within +2 dB from 60 to
500 Hz, and it could be spliced un-
ambiguously to the room curve.
The port output was at its maxi-
mum at 30 Hz and was within +2
dB from below 20 to about 60 Hz.
We could not establish the proper
relative contributions of the cone
and port in the lowest range, but the
composite response of better than
+4 dB from under 40 up to 20,000
Hz was consistent both
with what we heard
and with Ohm’s rat-
ing of 32 to 17,000
Hz +4 dB.

Our lab measure-
ments showed an

omnidirectional re-
sponse below 1,000
Hz, with the rear ra-
diation being sup-
pressed by 20 dB or
more above 2,000
Hz. With the two
speakers placed a

couple of feet from

rear or side walls,
the imaging was ex-
ceptionally good and al-
most independent of the listen-
ing position. Like the original
Ohm F, the Walsh 4 had excellent
phase coherence, with a group-delay
variation that certainly seems to
confirm Ohm’s claims for the
Walsh driver.

The frequency-balance adjust-
ments produced definite, but not
excessive, changes in the speaker’s
sound quality. We found the center
settings to be perfectly satisfactory
in our room, but that is a matter of
individual taste. The low-frequency
switch changes the output by about
+5 to 7 dB between approximately
60 and 300 Hz. The high-frequency
switch range is +5 dB from about
2,000 to 13,000 Hz. The PERSPEC-

TIVE control’s range is also about
+5 or 6 dB from 250 to 1,300 Hz,
and it can impart either a “forward”
or “distant” quality to the sound of
the speakers.

s
THE OHM WALSH 4

IS AS SMOOTH AND
NATURAL SOUNDING
AS ITS EXCELLENT
FREQUENCY-RESPONSE
MEASUREMENT
SUGGESTS. IT
PROVIDES A FULL
STEREO STAGE OF
SOUND AT AIMOST
ANY POSITION.

Ohm rates the Walsh 4’s system
sensitivity as an 87-dB sound-pres-
sure level (SPL) at 1 meter with 2.83
volts input and all controls at maxi-
mum. In our case, with the controls
centered (thereby reducing the sen-
sitivity), we measured an 83-dB
SPL under those conditions. The
sensitivity of the Walsh 4 is slightly
lower than average for a speaker of
its size, but it should present no
problems when used with amplifiers
in the recommended output range
of 50 to 500 watts per channel. Al-
though Ohm rates the Walsh 4 as a
4-ohm speaker, the lowest imped-
ance value we measured was 6.5
ohms. By traditional criteria, this
should be considered a 7-ohm
speaker, and it can be expected,
therefore, to present an easy load to
any amplifier.

We measured the bass distortion
at the bottom of the cone with the
same close microphone placement
we had used for the low-frequency
response measurement. The results
were excellent and fully consistent
with what we heard. The relative
contribution of the port output,
which is probably effective in the
lowest part of the bass range, could
not be assessed.

COMMENTS

The Ohm Walsh 4 is as smooth and
natural sounding as its excellent fre-
quency-response measurement sug-
gests. It provides a full stereo stage
of sound at almost any position in
the room, including a distinct quali-
ty of depth resulting (presumably)
from sound reflections off the rear
and side walls.

Ohm claims that the Walsh driver
does not operate as a piston—the
usual design goal for a conventional
speaker—but rather as a transmis-
sion line that progressively delays
the propagation of different fre-
quencies so that a coherent cylindri-
cal sound field is radiated. Some
years ago, when we tested the origi-
nal Ohm F speakers, we were able to
verify that claim to our satisfaction.
Although the Walsh 4 is a modified
form of that system, it retains many
of its qualities, with the added ad-
vantages of a reasonably high sensi-
tivity, noncritical room placement,
and a much lower price.

The heavy-duty, high-tempera-
ture voice coil of the Walsh driver
makes it virtually impossible to
overdrive the Ohm Walsh 4 with
any home amplifier. We were able
to drive a 200-watt-per-channel am-
plifier to its clipping point with
Compact Disc program sources
without straining the speakers,
which sounded fine at that level.

Ohm makes much of the imaging
qualities of this speaker, and it cer-
tainly lives up to those claims. A
demo record produced by Ohm pro-
vides convincing evidence that the
Walsh 4, playing a variety of com-
mercial music recordings, is capable
of generating distinct spatial images
that are apparent from almost any
position in the room. For example,
Leroy Anderson’s musical typewrit-
er moves with impressive smooth-
ness between the speakers, with not
a trace of the vague, uncertain, or
erratic position shifts that we ob-
served with some other speakers.

In case I have not made the point
sufficiently clear, this is a superb-
sounding speaker—not inexpensive
by any means, but worth every cent
of its price. Julian Hirsch
Circle 142 on reader service card
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READ THIS AD AND YOU’LL
BUY A HARMAN KARDON CASSETTE DECK

That's a bold statement, but

Harman Kardon has been making

bold audio statements for over thirty

years, introducing the world's first high

fidelity receiver, the first stereo recziver and

ultrawideband frequency response. Harman Kardon

was also the first company to use Dolby’ in a cas-
sette deck.

Today, Harmdn Kardon products continue to be so
technologically advanced that “state-of-the-art” falls
short of describing them., They have become “state-
of-the-mind;’ the highest level “at which the mind can
create.

The 'CD491 s Harritan Kardon’s mpst soghisticated
state-of-the-mind cassette deck and one of the few in
the world that can equal the full range of human hearing.
The CD491 has a remarkable 20Hz to 24kHz frequency
response using any tape formulation; not just 2xpensive
metal tapé. An audiophile would settle for noching less.
Even more remarkable is that in a national chatlenge?
Harman Kardon measured frequenty' response and
beat 98% of the competition, including units costing
twice as much.

Thie CD491 incorporates ‘& dual capstan trarsport with
twin flywheels to insure perfect movement ct the tape
across its 3 high performance heads. The dual capstan
setves to isolate the tape from the cassette sheil while
the ‘dynamically balanced flywheels help generate &

consistently accurate tape

speed. Together they enable the

CDA491 to redLce wow-and-flutter to an
inauditle .025%. The only “wo~" you'll ever
hear is the reaction of people listening to your
Harman Kardon cassette deck.

The CD491 incorporates Dolby HX Pro' for extenced
frequency response, pius Delby B and C* for max mum
noise r2ductian. Three precision heads offer imp-oved
performance and the conveiznce of monitoring while
recording. Included is a-Sendust head to withstand h gh
record levels without overlaad and a ferrite playback
head for extended high frequency response.

The combined benefits of the CD491's performancé
features allow for the accurae recording of more Jy-
namic audio signals than previously possible. infact, the
large signal r2sponse (frequency response at OVu of
the CC491 is a virtually unrivaled 20Hz-20kHz +3dB.
This is espec ally significant as more demanding ‘orms
of software, such as digital a dio, become availab e.

So, while other manufacturers continue to pie on
unnecessary features and gimmicks, Harman Kardon
continues to develop only fundamentally advanced
audio equipmrent.

(1) Dolby, is the registered trademark o~ Dolby Laboratories Inc.

(2) In 1582, Harman Kardon chailenged individuals to bring n their
cassette decks o a local HK dealer. All units were cleaned and

demagnetizad in order to insure fah test results. The Harman <asdon
unit was factory packed.

240 Crossways Park West, Woodbury, NY 11797 In Canada, Gould Marketing, Quedec. Fcr more information call toll-free 1-(800) 5286050 ext. 870

For Dealer Nearest You Call TOLL-FREE 800-633-2252 Ext. 857

€ HK 1983
o

* Otte expires July 31, 1984,

S




TEST REPORTS

YAMAHA CDX]
CD PLAYER

HIRSCH-HOUCK
LABORATORIES

AMAHA'S new ‘‘second-genera-

tion” Compact Disc player, the
CD-X1, is less than half the price,
less than a third the weight, and
about half the size of its first-gener-
ation predecessor, the CD-1. It 1s, in
fact, one of the most compact and
least expensive CD players we have
seen. The styling i1s very clean and
simple, the controls easy to use.

A major contributor to the CD-
X1’s size and price ‘‘shrinkage” is
the use of two high-density large-
scale integrated circuits (LSI’s) de-
signed by Yamaha specifically for
this application. Together they re-
place many of the IC chips and oth-
er discrete components used in the
CD-1, and they perform many of
the most complex functions in-
volved in playing digital discs—in-
cluding control of disc speed, laser
focus, and tracking servos as well as
demodulation and error correction
of the digital audio data stream.
One of the chips also includes a dig-
ital filter stage operating at twice the
standard sampling frequency, 88.2
kHz instead of 44.1 kHz, which
makes it possible to use simpler
analog-output low-pass filters to
minimize noise, distortion, and
high-frequency phase shift.

Besides the new LSI’s, the CD-X1
has a compact new three-beam laser
pickup, and molded plastic parts
have replaced many of

Features

U Drower can be closed by pressing
OPEN/CIOSE Or PLAY/PAUSE or by touch
ing the front of the drower.

(] When disc is looded, display shows
number of tracks and totol playing
time.

O rws button (+) skips loser forword to
stort of next track

O minus button (—) skips laser back to
start of current or previous track.

U In fost forword ond reverse, progrom
is oudible at accelerated speed with
correct pitch but lower volume.,
Scanning speed is moderate for first

3 seconds, then much faster.

O Twenty-three tracks may be
programmed but only for play in the
order that they appear on the disc.

O cHeckRT button displays numbers of
the programmed tracks ond the time
remaining in the program.

O riaY MODE switch selects automatic
pouse after each track, automatic
ploy after disc looding, or normal
operation,

O Individual tracks as well as whole
discs may be repeoted. A phrose-
repeot feoture (A—B on the front
pone(ll permits repeat ployback of
any designated part of o disc

{J Cueing is by trock number only.

MEASUREMENTS

The CD-X1 reproduced a 1,000-Hz
square wave with a few cycles of
low-level 20,000-Hz ringing on its
leading edge and a much smaller-
amplitude ringing on its trailing
edge. This result is characteristic of
CD players that use digital filters for
at least part of the required low-pass
filtering of their outputs.

The phase shift between the chan-
nels, essentially zero at lower fre-

quencies, reached 5 degrees at 2,500
Hz, 18 degrees at 10,000 Hz, and 32
degrees at 20,000 Hz. This is some-
what less interchannel phase shift
than we have measured from other
CD players, the reason being that
the unit’s single digital-to-analog
converter is multiplexed between
the left and right channels twice as
often as usual since the sampling
rate has been doubled. The effect is
totally inaudible.

One of the most striking areas of
improvement in CD

the heavy, more expen-
sive metal castings or

HIRSCH-HOUCK LAB MEASUREMENTS first

players since they were
introduced last

stampings of the first-
generation CD players.
The unit’s outside di-
mensions are 133 x
113 x 3% inches, and
its weight is just under
8 pounds. Price: $599.

year has been in their
error-correction  and
tracking-servo circuits,
which are crucial de-
terminants of a ma-
chine’s ability to play
defective or damaged

Maximum output level: 2 volts
Total harmonic distortion at 1,000
Hz: 0.0037 per cent referred to

0 dB; 0.0014 per cent referred to
—6 dB; 0.0034 per cent referred
to — 10 dB; 0.0045 per cent
referred to —20 dB
Intermodulation distortion: 0.009
per cent referred to O dB; 0.009

Frequency response: +0, —0.15 dB
from 20 to 19,000 Hz (levels of
the two channels were about
1 dB apart)

Cueing time: 4.5 seconds

Impact resistance: top, A; side, A

Cueing accuracy: B

Defect tracking (figures are size of
the largest defect successfully

Yamaha  Electronics Sipf‘:ﬁ:'nr:fer::‘:léo 9; iOBdB tracked): signal-surface damage, discs. The Yamaha
-{0- 15€ 2 H . H
Corp., USA, Dept. SR, unweighited: 100 4B A-weighted so icroriepin. 1 Ty C DA CD-X1 was able to

800 micrometers; simulated
Channel separation: 95 dB at 1,000 fingerprint, pass

6660 Orangethorpe
Hz; 70 dB at 20,000 Hz

Avenue, Buena Park,
Calif. 90620.

play all of the Philips
TS4A error-correc -
tion/tracking test disc.
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HOLOGRAPHIT INTERFEROMETRY DEMONSTRATION SHOWING HOLOGEAPHIC INTERFERDMETRY DEMONSTRATION SHOWING
DISTORTION IN A CONVENTIONAL SPEAKER AT 265 Hz NO DISTORTION IN a SCNY AP SPEAXEE AT 265 Hz

WHY WASTE
THE PERFECTION OF
DIGITAL SOUND ON
THE IMPERFECTION
OF ACONVENTIONAL

SPEAKER?

As truly remarkable as the digital compact disc  Because it's flat, it eliminates cavity effect. Because it's
is, it has one equally remarkable side effect. Namely,  aluminum, it resists bending—a major cause of dis-
along with taking the mask off sound, it also unmasks tortion in paper drivers. Yet it's light in weight for truly
the flaws in your loudspeakers excellent transient response.

Distortions like "cone flexing,’ "split vibration” and But Sony goes further. APM dnvers are square to
‘cavity effect,' which were hereto- dramatically reduce split vibration
fore barely audible, are now discern- For a most convincing demonstra-
1ble when listening to music tion call 1-800-222-SONY for the

To eliminate the flaws inherent name of your nearest APM dealer,and
in every conventional driver, Sony audition the first speakers of the
has radically redesigned the speaker digital age from the people who were
from the bottom of the woofer to the present at its creation

top of the tweeter O N Y

The buckling, flimsy paper i
cones have been replaced by a rigid, THE LEADER IN DICITAL AUDIO
aluminum honeycomb construction

© 1984 Sony Corp. of America, Sony Drive, Park Ridge. NJ 07655
Sony is a regisiered trademark of the Cc




Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health

h_.h.' \ ‘b‘; <

. ‘-’!W* > r \\ ULTRA LIGHTS: 5 mg. “1ar", 0.5 mg. nicotine av. per cigarette by FTC method;
L U Nt

577 FLTER 100's: 9 mg. “tar”, 0.7 mg. micotine av. per cigaretie, FTC Repont MAR, ‘83,
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| THE TASTE
\ OF SUCCESS

¥ VANTAGE

Great Taste with Low Tar.
That’s Success!
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TEST

REPORTS

NEW ON CD

Recent releases of
previously recommended
recordings

POPULAR

O Chick Corea: Again and Again.
ELEKTRA/MUSICIAN 60176-2. “Simply
outstanding.” (August 1983)

O Dire Straits: Communiqué. WARNER
BRros. 3330-2. “"Magical logic, a really
major band.” (August 1979)

O Merle Haggard and Willie Nelson:
Poncho & Lefty. CBS EK 37958.
“Seductive. moving. " (May 1983)

O Herbie Hancock: Future Shock. CBS
CK 38814. "“Sophisticated synthesized
Junk.” (December 1983)

O Jennifer Holiday: Feel My Soul.
GEFFEN 4014-2. “Admirable

authority . . . triggers an inner shout."
(February 1984)

O Harry Nilsson: Nilsson Schmilsson.
RCA PCDI1-4515. "Funny, sad,
nostalgic. provocative, wonderfully
eccentric.”’ (March 1972)

O Rick Springfield: Working Class
Dog. RCA PCDI-3697. "4 pop
performer of substance.” (June 1981)

CLASSICAL

O Glass: The Photographer. CBS MK
37849. “Mysterious and thrilling.” (July
1983)

0O Mahler: Symphony No. 2, in C
Minor ("*Resurrection™). Solli. LONDON
410 202-2. “Intensely dramatic
performance, impressive sound.”
{October 1981)

O Moore's Irish Melodies. NONESUCH
79059-2. ... an oui-and-out gem.”
{May 1984)

O Moazart: The Magic Flute. Karajan,
DEUTSCHE GRAMMOPHON 410 967-2.
“Played for all it's worth . . . stunningly
effective.”’ (November 1980)

O Puccini: La Rondine. Maazel. CBS
MK 37852. ... ravishing sound [and]
youthful ardor.” (May 1984)

[0 Rachmaninoff: Piano Concerto No.
3, in D Minor, Op. 30. Horowitz. RCA
RCD1-2633. .. . consistently
dazzling . . . a great pianistic
document.’ (May 1978)

O Verdi: Nabucco. Sinopoli. DEUTSCHE
GRAMMOPHON 410 515-2. . . the most
satisfying recording of any Verdi opera

in a good long time. " (September 1983)

YAMAHA CD-X1
FREQUENCY RESPONSE
+2 =
%
Z
o 0 s
w
o
-1
y TEST DISC = PHILIPS 410 055 2
20 5 100 200 1K 2K 5K 10K 20K
FREQUENCY IF HZ (CYCLES PER SECOND)

Related to the ability to play de-
fective or damaged discs is a ma-
chine’s ability to withstand physical
impact without “detracking” (the
CD equivalent of a skipped groove).
Every CD player will skip a portion
of the disc it is playing (or even stop
entirely) if it is jarred or struck hard
enough, but many units are espe-
cially sensitive to such ill treatment.
In this respect the CD-X1 proved to
be one of the best we have tested.
Even moderately hard raps on the
top or side of the cabinet failed to
cause detracking,.

We assessed the player’s cueing
accuracy by noting the precision
with which it could cue to a specific
track on the test disc that has vir-
tually no separation between it and
the preceding track. Most players
we have used will clip at least a part
of the first note or syllable of the
second track in this test, and we
found the CD-X1 to be somewhat
better than average (if not quite per-
fect) in this respect.

¥
f

COMMENTS

Each CD player has its individual
operating characteristics, generally
related to the amount of program-
ming flexibility it offers. Although
the CD-X1 cannot be programmed
according to either time or recorded
index locations within tracks, unless
you need these particular capabili-
ties it is more than flexible enough
to satisfy any reasonable user. We
found it a very easy, logical machine
to operate as well as amazingly light
and compact—it could hardly be
any smaller without undesirable
crowding of the operating controls
and indicators.

With a much more affordable
price than the first-generation CD
players and a listening quality es-
sentially equivalent to that of any
other we have tested, it’s clear that
Yamaha’s CD-X1 is a very attrac-
tive new entry into the market.

Julian Hirsch
Circle 143 on reader service card

“... Not at all, Emil, I agree with youa. If you like the musicians and singers to
sound as if they're in the bottom of a barrel, that’s how you should have it.””
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reproduces music sc realistically youll think
WHO WO |I D you were at the original recording session.
Since a sophisticated optizal laser never
HAVE THOUGHT makes contact with the disc, all surface noise
from dust and scratch=s is eliminated.
And because the music is processed
digitally, distortion is essentially nonexistent,
resulting in the drarna of a live performance.
A REVO I | I ON In addition, the PD70 contairs all the
ultra-convenience features of a player so sophis-
IN SO[JND ticated and futuristic
But of course, i”s what you should expect

) Remember when laser technology was from a compact las=2r disc player from Pionser
Bthe stuff that made for good science fiction? After all, we developed laser optics and
= Well, it isn't fiction anymore. digita. electronic technology for our revolutie ‘
B Because Pioneer has harnessed the same  ary LasetDisc” video svstems. ‘
ised to blow space creatures away, And that was back when most
-away. were of the opinion tha: lasers weres
2D70. A compact disc pleyer that  fiction than science.

) PIDNEER ConracT CIIGC M_avan =D

) PIONEER

Because the music matters.

© 1984 Pioneer Flectronics [ UBA) Inc. For your nenrest dealer call ofi-tree (800) 4474700
CIRCLE NO. 4 ON READER SERVICE ZARD




HOW MUCH

DO YOU NEED?

THE KIND OF SPEAKERS YOU HAVE, THE SIZE
OF YOUR LISTENING ROOM, YOUR TASTE IN
MUSIC, AND HOW LOUD YOU PLAY IT
ALl INFLUENCE YOUR POWER REQUIREMENIS.

— i -—

I-FI experts, like psychia-

trists, have the annoying

habit of answering ques-
tions with other questions. Take, for
example, the query, “How much
power do I need?” When the psy-
chiatrist hears this, he responds by
saying something like, “How much
power do you want?”’ The audio ex-
pert is worse. He replies with a
whole series of questions: What
kind of music do you listen to? How
loud do you like to play it? What
kind of speakers do you have? How
big is your listening room? How is it
furnished and decorated?

The hi-fi expert needs all this in-
formation not just to fine-tune his
reply but to give any sort of mean-
ingful answer at all. Variations in
the desired loudness level, in the
choice of speakers, or in the nature
of the room and its furnishings can
change the system’s power require-
ments to a vast degree.

An audiophile of my acquain-
tance—who is also, coincidentally,
a psychiatrist—reports that some-
one once said to him, “What do |
need a bigger amplifier for? Mine al-
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ready plays loud enough to hurt my
ears!” His reply, of course, was that
a powerful enough amplifier will
play loudly without hurting your
ears. But how do you find out how
much power is enough?

The accompanying table will give
you an idea of the nature of the
problem. It shows the amplifier
power required to achieve a play-
back sound-pressure level (SPL)
equivalent to various kinds of live
music. The conversions from elec-
trical to acoustic energy were made
with the aid of formulas and tables
from Chapter 10 of Leo Beranek’s
classic book Acoustics, the sound
levels come from my own live-mu-
sic measurements. The power fig-
ures, expressed in watts per channel,
are based on the assumption that
there are two channels playing.

THE MUSIC

The most important characteristic
shown by the table is the rapidity
with which the power requirements
increase as the sound-pressure level
rises. (The three curves overlaid on

SUSANINAH KELLY






the table at right give some idea of
the rapidity of that increase.) This
reflects the logarithmic nature of
human hearing, the principal reason
that the question of power require-
ments is so tricky. An increase in
sound level of 10 dB, which most
listeners would rate subjectively as
“twice as loud,” requires a renfold
increase in amplifier power. Con-
versely, if you are willing to play
music at a level that is subjectively
only half of what you would en-
counter in a concert hall (which still
sounds loud to many people), your
power requirements decrease by a
factor of ten.

What does this mean when you’re
choosing an amplifier? First of all,
ampilifiers differ less than you might
think. Going from a 50-wati-per-
channel (W/ch) amp to a 100-W/ch
one will increase the maximum
available output by only 3 dB
which is noticeable, but just barely.
Second, for someone who never lis-
tens above moderate levels, 20
watts per channel is enough for any
speakers, even those with the lowest
sensitivity. (“Efficiency” is often
used, incorrectly, as a synonym for
speaker sensitivity. The famihar “x
dB SPL at 1 meter with a 1-watt in-
put” is a sensitivity specification.)

Third, the average power required
by most speaker systems, even play-
ing loud classical music at concert-
hall levels, is very low. It is repro-
ducing the momentary peaks that
requires a powerful amplifier. The
difference between average and
peak levels on classical program
material ranges from 8 to 12 dB. Al-
though a well-designed amplifier
can occasionally “clip” a peak with
only a mild effect on the sound
quality, one with generous “head-
room” —the ability to put out more
than its rated power for short peri-
ods—has a real advantage over an-
other one with the same continuous
power but less headroom.

Rock music presents a somewhat
different case: The 116-dB SPL giv-
en in the table as the maximum
peak level represents what you’ll en-
counter at an actual concert. But in
most rock music the peak and aver-
age levels are very close, so the cor-
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JOANNE

HE LARGER THE ROOM, THE
MORE POWER IT TAKES TO FilL
IT WITH SOUND, AND THE
FURNISHINGS COUNT TOO.

POWER REQUIREMENTS FOR THE
REPRODUCTION OF MUSIC

Sound-pressure level Type of live sound =
(in dB) ot
130 CANNON FIRE (PEAK)-
120 - —
116 ' F—VERY LOUD ROCK MUSIC (PEAKS)——
—112 VERY LOUD CLASSICAL MUSIC (PEAKS}—A |
1 R -
102— VERY LOUD CLASSICAL MUSIC (AVERAGE}———————
94 LOUD CLASSICAL MUSIE
90 — —
84 M—MODERATELY LOUD CLASSICAL MUSIE—
80— -
74 -SOFT POPULAR MUSIE
~
70 - —A
68 \ 'r:——SOFTCLASSICALMUSI’c‘
60— _

* sound-pressure level measured at 1 meter with 1-watt input

responding average level would be
around 110 dB. Most people can’1
play their systems at these levels be-
cause neither their neighbors nor
their loudspeakers can stand it for
very long. If you must have such
levels despite the inevitable hearing
damage they will cause, you can
achieve them with special speakers
instead of a bigger amplifier.

THE SPEAKERS

The differences between the three
right-hand columns in the table
show that your choice of loudspeak-
er can change your power require-
ments by a factor of at least twenty:
a speaker that puts out 94 dB at 1
meter with 1 watt of input will play
as loud with a 10-watt amplifier as



VERAGE POWER REQUIRED BY

MOST SPEAKER SYSTEMS IS
VERY LOW. IT IS REPRODUCING
PEAKS THAT REQUIRES POWER.

POWER IN WATTS PER CHANNEL (BOTH CHANNELS DRIVEN)

High-sensitivity

Medium-sensitivity speakers

Low-sensitivity speakers

speakers (94 dB*) (87 dB*) (81dB~)
2,512 12,600 50,120—
o 4 631} 2,512
40 200 —795
4 2 -80
i * 12.6
0.08 0.4 1.6
0.006 0.03 0.12 .
0.0016 0.008— 003——
(1.6 mW) (8 mW) (30 mw)

an 81-dB/W/m speaker with a 200-
watt amp. If you must hear music at
live levels, it’s pretty obvious that,
depending on the amplifier power
available, speaker sensitivity can
spell the difference between success
and failure. Particularly demanding
of power are the new small, full-
range speakers, many of which have
relatively low sensitivity.

Although our examples were
chosen 1o cover the range of sensi-
tivities of commonly available
loudspeakers, there are exceptions.
Some large horn-loaded speaker
systems are almost 10 dB more sen-
sitive than the ‘high-sensitivity”
figure in the table. Since this repre-
sents an easing of the power require-
ments by nearly a factor of ten, such

speakers can produce extremely
high sound levels with a modest
amplifier.

THE ROOM

While the table shows the effects of
two of the three principal factors in
determining power requirements—
speaker sensitivity and desired
sound level—it makes no mention
of the listening room. The larger the
room, the more power it takes to fill
it with sound, and the furnishings
can make even more difference than
the size. The calculations in the ta-
ble are based on a room with a vol-
ume of just over 3,600 cubic feet (17
feet wide, 25 feet long, and 812 feet
high) that is fairly “*dead” acousti-
cally, containing an area rug, heavy
curtains, and several pieces of
heavy upholstered furniture. This is
somewhat larger than an average lis-
tening room. If yours is only half the
volume, your power requirements
will be less by about one third.

Increasing or decreasing the
amount and type of furnishings will
have a stronger effect, changing the
power requirements over a range of
about three to one. Our assumed lis-
tening room is fairly absorptive,
which means that reflected sound is
soaked up before it has a chance to
contribute to the overall acoustic
energy. A more “‘live” room—one
with more reflective surfaces and
less padded furniture—makes the
amplifier’s job easier.

THE DIGITAL FACTOR

It is often said that digital Compact
Discs demand more of our ampli-
fiers than analog LP’s ever did. This
is true, but it does not affect your
use of the figures in the table. Since
the table gives the actual sound-
pressure levels of acoustic events,
an uncompressed CD that was digi-
tally recorded with a minimal mi-
crophone setup will behave accord-
ing to the numbers you see here.
Analog tapes, discs, and FM broad-
casts—and, for that matter, CD re-
cordings on which accent mikes or
compressors have been used—will

(Continued on page 101)
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The
MARK LLEVINSON

MI-3 POWER AMPLIFIER

o-compromuse design and construction plus “gold-plated” sound
may lure you into the world of audio’s high end/by Julian Hirsch

I’ve tested quite a few power amplifiers in my
day, but never anything quite like the Mark
Levinson ML-3. Priced at $5,400 and recom-
mended for use with special cables that run
several hundred dollars more, the ML-3 is
definitely a product from audio’s “high end,”
a region where cost-no-object design and con-
struction are the rule.

Now, in the past I have made no bones
about my contempt for the poorly considered,
pseudo-scientific claims of some fanatical
proponents of expensive, exotic equipment,
and about many of these claims I haven’t
changed my mind. But the measured and au-
dible performance of the ML-3 amplifier has
almost made me a convert to the high end'

The Mark Levinson name has long been as-
sociated with the high-

prices, but thousands of dedicated audio-
philes have obviously decided that they repre-
sent good values. Testing and living with the
ML-3 for an all-too-brief period has enabled
me to appreciate the unique appeal such a
product has to a serious listener.

The ML-3 is a huge, heavy amplifier that is
completely finished in flat black. The front
panel—a 1078 x 19-inch slab of 38-inch-thick
anodized aluminum fitted with heavy ma-
chined handles—contains only a single re-
cessed rocker-type power switch, which has a
small red LED in it to show that the amplifier
is on. A discreet company logo and the prod-
uct model number are the only other visible
features of the panel.

Even the sizable front dimensions of the

ML-3 are dwarfed,

est standards of per-

MARK LEVINSON M(-3
FREQUENCY RESPONSE

however, by its 241»-
inch depth! Both sides

are completely cov-

ered by the heat sinks

for the forty (!) high-

formance and con- '
struction quality. The .
company’s  no-com- g,
promise preamplifiers, J .
power amplifiers, and e L

tape recorders natural-
ly command very high
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| power output transis-
tors. On the rear of the
amplifier are the spe-
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cial Levinson input and output con-
nectors, a pair of 15-ampere “Slo-
Blo” power-line fuses, and two
small three-position toggle switches
that adjust the damping factor (sep-
arately for each channel) for high,
normal, or low values. A second
pair of handles is provided on the
rear of the ML-3. Their importance
becomes obvious when you try to
lift or move the 120-pound unit—
definitely not a job for one person!

The specifications of the Mark
Levinson ML-3 include a rated out-
put of 200 watts per channel from
20 to 20,000 Hz into 8-ohm loads
with no more than 0.2 per cent total
harmonic distortion or 400 watts
into 4 ohms with no more than 0.4
per cent distortion. The amplifier’s
input impedance is 20,000 ohms,
which, though relatively low, can be
driven easily by any good-quality
current-model preamplifier.

The ML-3 is thoroughly protected
against improper operation or ex-
cessive output-current demands by
a combination of temperature sen-
sors, fast-acting relays, internal d.c.
fuses, the a.c. line fuses, and a mag-
netic circuit breaker that is an integ-
ral part of the on-off switch. The
output stages themselves can de-
liver enormous currents to any con-
ceivable speaker load without dis-
tortion or damage to the amplifier,
but the protection system normally
allows these currents (correspond-
ing, for example, to a steady-state
output of almost 900 watts into a 2-
ohm load) to flow only for the rela-
tively brief duration of a typical mu-
sical transient.

UNIQUE
CONNECTORS

The input and output connectors of
the ML-3 are as unusual as the over-
all amplifier design. They are Swiss-
made precision devices with gold-
plated contact surfaces and Teflon
internal insulation. The speaker
connectors can carry 50 amperes
continuously (80-ampere peaks),
and when used with the recom-
mended Levinson HF 10 C cable
(also made in Switzerland), they en-
able the amplifier to deliver its huge
peak currents to the speakers with a
minimum of loss in the intervening
wiring.

The input connectors are similar
in concept, though much smaller.
They are designed to make the
ground connection before the signal
connection when they are inserted
and to break the signal connection
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The quality of workmanship that goes
into building a Mark Levinson ML-3
was apparent the moment we took the
covers off. The two large black toriodal
transformers and four 36,000-uF
capacitors dominate the interior. The
bottom photo shows a close-up of the
outpit-amplifier circuit board.

before the ground on removal. Such
an arrangement makes it impossible
to produce a speaker-killing blast of
60-Hz hum by carelessly or acciden-
tally inserting or removing a con-
nector with the system operating.
This safety feature is augmented by
an expanding internal contact that
permits removal of a plug only by
grasping and pulling its body. Pull-
ing on the input cable merely tight-
ens the grip of the connecting socket
on the plug.

The internal construction of the
Mark Levinson ML-3 will gladden
the heart of anyone who appreciates
fine workmanship. Engineers will
be especially impressed by the high-
quality components and assembly
techniques used throughout. There
are no signs of compromise in any

aspect of this amplifier’s design or
construction. Indeed, its internal
appearance is so striking that the
company makes the unit available
with a clear Lexan top plate ($97.50)
for those who want to show off its
construction.

“BULLETPROOF "
DESIGN

Testing the ML-3 was a fascinating
experience. It is one of the very few
high-power amplifiers we have seen
that appears to be totally immune to
damage in any sort of home service.
After we came to accept this, we felt
no compunction about driving it to
clipping—or beyond—under any
load conditions. When the load cur-
rent was excessive the amplifier
shut off with a soft click, and when
the signal level was reduced it re-
turned to operation in an equally
discreet manner. This happened
without any extraneous noise from
the amplifier. We heard no acoustic
(mechanical) hum in its vicinity
(the two huge 1.2-kilowatt toroidal
power transformers see to that) and,
of course, no fan noise. The ML-3
was evidently designed to perform
in an ideal manner for an indefi-
nitely long period, and we have no
doubt that it will do just that.

We put the novel input connect-
ors to the test of inserting and re-
moving them with the system oper-
ating. There was not a trace of noise
from this action, which would be al-
most sure to cause speaker damage
if conventional connectors were
used with an amplifier of this power
rating.

The test amplifier was furnished
to us with a pair of 30-foot Mark
Levinson HF 10 C speaker cables
($367). Their free ends were fitted
with heavy-duty lugs that would
have made them suitable for use in
an automobile’s starter-motor cir-
cuit. These made it impossible to
route the amplifier-to-speaker wir-
ing through our switching compara-
tor, so we connected the ML-3 di-
rectly to our reference speakers and
proceeded to listen, using records,
FM radio, and Compact Discs as
program sources.

AN AUDIBLE
DIFFERENCE?

I have often said that I have yet to
hear a difference in sound between
power amplifiers whose measured

(Continued on page 102)




AMPLIFIERS

FROM ATO AB

HIGH POWER, HIGH CURRENT, LOW
DISTORTION, CLASS A, CLASS AB,
FEEDFORWARD, FEEDBACK, AND MORE

BY RALPH HODGES

HAT would the perfect power amplifier be like? It would
take the input signal from a preamplifier and increase its
amplitude to drive the speakers—without changing the
signal in any other way. It would eliminate distortion ei-
ther by perfect correction or by the use of a flawless circuit.
The perfect amp would be powerful enough to blow out
windows, but it would still be small, light, dependable, and
cool in operation. And it would have a suggested retail
price of less than $200.

The perfect power amp does not exist. Some power amplifiers do excel in various areas,
and some even combine two virtues, such as low distortion and low cost (probably at the
sacrifice of high power), but there isn’t one that has all the virtues. Different designers and
manufacturers concentrate on different areas of excellence and work to achieve different
goals, which is why you’ll find so many models of amplifiers to choose from when you go
shopping.

More than ten years ago in these pages, Julian Hirsch said, “We wonder if 700 watts is
enough,” and the super-power amplifier market began to percolate. After all, it stood to
reason that an amplifier that (almost) never ran out of power would be superior. But some

listeners just didn’t care for the sound of these muscular novelties. Many of the complaints

A O N I i
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were attributable to overprotective
protective circuitry and other de-
sign flaws, but exceptionally high
power acquired a bad name among
some audiophiles.

Nevertheless, my files show close
to forty currently available power
amplifiers rated at 250 watts or
more per channel and ranging in
price from $5,000, for the Audio
Research D-250 (a vacuum-tube de-
sign), to $750 (3600 in kit form) for
the Hafler DH-500A. The brands
include both the relatively familiar,
such as Marantz, Mclntosh, SAE,
Soundcraftsmen, and Technics, and
the less familiar, such as AB Sys-
tems, Biamp Systems, FM Acous-
tics, and Strelioff.

Price does not necessarily follow
power in these rarefied strata. It’s
more likely to follow weight. For ex-
ample, the Harman Kardon Cita-
tion XX ($7,500—sorry, 1 lied

ECHNICS

The SE-ASMK?2 amplifier,
rated at 150 watts per channel,
is designed for low-impedance
loads. Price: $800.

about the top price point; I didn’t
want to scare you off too soon) is
rated at 250 watts per channel (con-
tinuous average output into
8 ohms) and weighs 93 pounds. The
Carver M-1.5+ ($799) is rated at
350 watts per channel (continuous
average into 8 ohms for significant
periods) and weighs a mere 16
pounds.

Now, why should one amplifier
offer significantly more power at
about a tenth the price and a fifth
the weight? It seems to make no
sense. Well, of course it doesn’t—
unless you have some historical
background for understanding pow-
er-amplifier design. Matti Otala,
who designed the Citation XX, be-
gan by asking himself, “How do 1
build an amplifier so nearly perfect
that it is unlikely ever to be
faulted?” But Bob Carver asked
himself a different question, “How

UDIO RESEARCH

The D-70, a stereo 65-watt
(into 16 ohms) vacuum-tube
power amplifier, operates
with Class AB biasing.
Price: $1,995.

do I build an amplifier that does
what experience has shown me
needs to be done yet costs next to
nothing?”

Otala’s thinking resulted in a de-
vice so rugged and conservatively
rated that it is deemed able to pass
200 amperes of current (which
would melt most people’s house
wiring and loudspeakers) on a
short-term basis. Carver’s amplifier
is not really rated for excessive cur-
rent capability, but I think if you
tried to pass 200 amperes through
it—or any other consumer ampli-
fier I know of—you’d melt it down,
except that its protective circuits
would shut it off first. It should be
clearly understood, however, that
neither designer really expected a
preposterous figure such as 200 am-
peres to be used for home sound re-
production. The point is merely
that the Otala design goes so far



beyond the requirements of its in-
tended application that nothing
could conceivably perturb it, while
a knowing tester with malice afore-
thought could probably figure out
ways to make the Carver amp stum-
ble now and again. But at normal
volume levels (which could be ex-
tremely loud with products of this
caliber), few experienced reviewers
would hear any differences between
these amps even if they wanted to.

“Digital ready” is a popular
phrase in amplifier circles these
days. Instead of emphasizing con-
tinuous average power, the “digital-
ready” designs maximize dynamic
headroom, the ability of an ampli-
fier to put out brief bursts of high
power to handle short-term musical
peaks. Since music is neither con-
tinuous nor constant in level, two
amplifiers with identical power rat-
ings will perform differently if their

HRESHOLD

The S/500 Series Il is
rated at 250 watts per
channel. It can deliver a

peak current of 35 amperes.

Price: $2,970.

dynamic headrooms are different.
The one with more dynamic head-
room will handle power-demanding
passages with more aplomb and less
clipping of high-level signals.

This was demonstrated by Phase
Linear at the Las Vegas Consumer
Electronics Show last January. With
inputs from the Phase Linear Com-
pact Disc player, the outputs of
Phase’s DRS 900 power amplifier
and Threshold’s S/300, both rated
at 150 watts per channel continuous
average power, were displayed on
an oscilloscpe. As might be ex-
pected, transients demanding very
high momentary power caused visi-
ble—but not necessarily audible—
clipping by the Threshold amp.

Amplifier power has two compo-
nents, output voltage and output
current. Increasing either will raise
the output power. With a nominal
rating of onty 100 watts per channel,

ARVER

The M-1.5T delivers 350 watts
per channel into 8 ohms yet
weighs only 16 pounds.
Price: $799.

Harman Kardon’s hk870 power
amplifier has an unusually high in-
stantaneous output-current rating
of 60 amperes. The manufacturer
says that the amplifier’s transient
output power nearly doubles into
4-ohm loads and almost quadruples
into 2 ohms. Soundcraftsmen’s
1200 Digital/Dynamic  Reserve
power amp, designed for the high-
current needs of digital matenal, is
rated at 250 watts per channel but
has a momentary reserve power of
600 watts. It uses a dual signal-
tracking power supply.

LOW DISTORTION

While one group of designers sought
more power, others were taking the
complaints of discontented listeners
to heart. These designers reasoned
that distortion was responsible for
objectionable sound. Now, even a




ENWOOD

The Basic M-2 is a

220-watt-per-channel amplifier that
includes the speaker cables in its

feedback loop. Price: $600.

decade ago it was hard to find a
power amplifier with more than 0.2
per cent of the conventionally meas-
ured harmonic and intermodula-
tion distortions at rated output, and
all experiments I'm aware of have
found that 0.2 per cent distortion is
entirely inaudible in complex mu-
sic. But if people were upset, some-
thing had to be done. First, addi-
tional types of distortion that were
not being successfully eliminated
had to be identified. Second, the tra-
ditional types had to be reduced to
the vanishing point just in case.
The first objective entailed inten-
sive original research, which is still
going on, although less avidly than
before because many types of dis-
tortion have been discovered and
cured or else pronounced inconse-
quential. The second objective was
definitely easier to achieve, but the
means used, negative feedback,
caused the amplifiers to generate
new types of distortion.

Feedback, which made ultra-low-
distortion amplifiers possible, in-
volves returning a portion of the
signal at the output of the amplifier
to the input, where it is combined
with the input signal to compensate
for the mistakes (distortion) that the
amplifier is going to make in pro-
cessing the input. It’s a sophisti-
cated idea, and many popular am-
plifiers have used feedback in vari-
ous ways. But the investigations of
novel types of distortion have
pointed a finger at excess feedback
as a possible source of unwhole-
some sound.

During the design stage of Sonv’s
Esprit TA-N90O, for instance, it was
reported that the amplifier sounded
better and more natural if no nega-
tive feedback was applied in the
output stage, so that was elimi-
nated—even though negative feed-
back would have improved the
spec for total harmonic distortion
(THD). Still, the TA-
N900, priced at $1,750,

produces 200 watts per
channel with a THD of
0.05 per cent. Mission

Electronics’ d.c.-cou-

pled Model 777
power amplifier
uses a relatively

low 14 dB of
feedback for both
the signal and
d.c. bias. Local
very high-feed-

back loops are used to achieve sta-
bility of the d.c. bias. The Model
777 has a THD of less than 0.02 per
cent (0 to 40,000 Hz) and a price of
$1,400.

An alternative to feedback is feed-
Jorward, in which the signal path
from input to output is actually two
paths, one the workhorse circuit
that actually does the job of driving
the loudspeaker, the other a light-
duty conduit that can be made to
behave precisely (well, almost) as
the designer wishes. When the two
paths converge, the workhorse sig-
nal is made to conform to the dic-
tates of the light-duty signal, and
distortion goes away. The technique
can be implemented in several fash-
ions, and when appropriately elabo-
rated can actually impose addition-
al stability and regularized operat-
ing conditions on an amplifier.

Variations on this technique are
Super-Feedforward by Sansui, Sta-
sis by Threshold, and Current-
Dumping by Quad. Yamaha’s Zero
Distortion Rule feeds the input sig- |
nal forward, compares it with the
actual output signal, and then feeds
the difference signal (representing
distortion) back to the input to ap-
ply correction. Hence the Yamaha
amps could be described as both
feedforward and feedback devices.

The negative-feedback loop in
Kenwood’s Basic M2 power amp is
extended to the speaker’s input ter-
minal to compensate for losses or

- UTTERMAN

The OTL-1 is rated at 150 watts
per channel into 16 ohms (65 watts
into 8 ohms). A vacuum-tube
amplifier, it stands nearly 4 feet tall
and has a 5-kilowatt regulated
power supply. Price: $9,000.
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cable. The Power Linear Circuit in
the Technics SE-ASMK2 (150 watts
per channel, $800) is designed to
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ditions said to occur during amplifi-
cation of music signals. This is a de-
velopment of the linear feedback
circuit with emphasis on drive lin-
earity of the output stage. All these
products deserve commendation
for ingenuity, but be aware that ad-
vertising agencies have occasionally
gotten a bit out of hand. Claims
have appeared that certain amps
not only have no distortion, but /ess
than no distortion, which is both
scientifically and philosophically
unacceptable.

HIGH CLASS

Most amplifier output stages oper-
ate in what is known as Class AB,
loosely defined as a condition in
which only about half of the output
stage is functioning at any given
moment. The other half is mostly
resting for the brief instant its con-
tribution to the signal waveform is
not required. Afterward it must be
suddenly roused to take over its
share of the work, and the split sec-
ond of grogginess (nonlinearity) that
results is known as crossover distor-
tion, which is measurable and, like
any other form of distortion, unde-
sirable. How disagreeable or audible
it is in competent Class AB designs

HILE

one group of
designers sought
more power, others
reasoned that

objectionable sound.

. is disputed, but it can be essentially

eliminated with Class A operation,
in which both halves of the output
stage are kept ‘‘awake” constantly,
through the application of what
could be called electronic *“tension”
(d.c. bias is the technical term),
even though both halves of the out-
put stage are not constantly driving
the loudspeaker(s).

My files show only two lines of
amplifiers operating in pure Class

. A, one being the Mark Levinson

ML-2 ($3,245, 65 pounds, and a
mere 25 watts of mono power), and
the other the Krell products, com-
parably priced and comparably
heavy but offering a lot more power

(100 watts plus) in stereo as well as
mono configurations. The reason
for the substantial weight (and size)
is the need to throw off the large
amounts of heat generated by Class
A biasing. Massive chunks of chas-
sis will drain this heat away from
semiconductor  devices  rather
quickly, thereby stabilizing thermal
conditions, which must be con-
trolled for proper circuit operation.

Alternatives to pure Class A are
offered in at least a dozen amplifier
models, most of them from Japan
and all of them sliding or switching
from Class A to Class AB biasing
conditions depending on the dic-
tates of the audio signal. Logically,
crossover distortion will be a much
higher percentage of total ouput at
low-power levels, so the Class A
mode is usually devoted to pianissi-
mos and Class AB for the fortissi-
mos. The savings in weight, size,
and price are usually great, though
a few critics claim to hear the
switching and find the sound ob-
jectionable. Many amps that are
claimed to be Class A are really
like these Class A/AB amps.

VACUUM-TUBE SOUND

Vacuum tubes are still with us, even
though you’d be hard pressed to
find one in most electronics stores.
A cursory check revealed thirteen
manufacturers marketing at least
thirty-two vacuum-tube amplifiers,
all of them quite expensive. A tran-
sistor is much, much cheaper to
produce than a tube with its intri-
cate hand-assembled innards. Many
of the tube amps are meager in pow-
er output, such as the Audio Re-
search D-79C, with 75 watts for
$6,000, and it isn’t even the most
expensive tube design. Other manu-
facturers of tube equipment, many
of them American, include Beard,
Counterpoint, David Berning, Con-
rad-Johnson, Electro-Companiet,
Esoteric, Audio Research, Precision
Fidelity, Schug Electronics, and
Luxman (one model).

A genuine novelty is the Futter-
man tube amplifier, which con-
trives, by use of banks of paralleled
output tubes, to dispense entirely
with the heavy and expensive out-
put transformers that usually char-
acterize tube amplifiers. The design
is literally decades old, but the amp
is still available, and in several ver-
sions, from New York Audio Labs.

Yet why tubes anyway? Why is
the audio industry dabbling in an-
tiquities? Inquire of a tube-gear
manufacturer and he’ll just switch

the thing on and play it for you.
Since this practice has tended to
generate sales on the spot, it is prob-
ably the best answer. For those who
require verbal explanations, there
are several making the rounds. One
school of thought maintains that
tubes clip more “‘gently”” than bipo-
Jar-transistor output stages, which
chop the waveform off brutally
when overload conditions are
reached. Some support for this argu-
ment is given by the popularity of
transistorized amplifiers from NAD
that incorporate ‘“‘soft-clipping” cir-
cuits that simulate tube behavior.
(Of ccurse, many transistor design-
ers would retort that an amplifier

ur WHy

tubes? Ask a
tube-amplifier
manufacturer and
he’ll just turn the
thing on and play
it for you.

has no business clipping anyway,

and if it does, buy a bigger one.)
Another theory has it that tube
designs somehow *‘gloss over” with
flattering distortions a number of
problems that transistor equipment
brings right out in the open, sharply
etched. A third idea (which I'll at-
tribute to Threshold’s Nelson Pass)
1s that vacuum tubes impose sim-
plicity on the designer and that sim-
ple audio circuits have historically
been applauded for sound quality.
Dozens of transistors can be used in
a solid-state amplifier, but only one
dozen tubes is a very heavy comple-

ment for a vacuum-tube design.
The introduction of MOSFET’s
(metal-oxide semiconductor field-
effect transistors) some years ago
was expected to shed considerable
light on the vacuum-tube question.
In a number of respects, FET’s be-
have more like tubes than transis-
tors, arid there is hope that, with
FET ouput devices finally available,
a transistorized amplifier that will
satisfy even the most diehard tube
enthusiasts is possible. FET ouput
stages are now offered by such
prominent manufacturers as Acous-
tat, Hafler, Hitachi, Kyocera, Per-
reaux, Sherwood, Soundcraftsmen,
and VSP. Yet, as good as these are
for most uses, I have heard no re-
ports of tube amplifiers being aban-
doned by their loyal supporters.
And there is another extremely at-
(Continued on page 93)
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MUSIC

FOR

YUPPIES

UPSCALE CLASSICS
RECOMMENDED FOR THE
TURNTABLES, TAPE
DECKS, AND COMPACT
DISC PLAYERS OF

THE MOST AMBITIOUS
YOUNG

URBAN

PROFESSIONALS

BY WILLIAM LIVINGSTONE
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R()Iex, Sony, and similar
brand names confer status

Fast food plays no part
in the Yuppie life-style

EMEMBER the preppies? Well,

they're not in anymore. As

the Baby Boom generation
has grown older and more sophisti-
cated, the spotlight has fallen on a
trendier group, the Young Urban
Professionals, or Yuppies.

Ranging in age from twenty-five
to forty-five, Yuppies live in or near
major cities, go to the gym or run
after work, have brunch on Satur-
days and Sundays, drink Perrier and
other designer waters, and give high
priority to the goal of a six-figure in-
come. Consumer electronic prod-
ucts are important to Yuppies.

The habitat, plumage, mating rit-
uals, and ambitions of Yuppies
have been described by writers Ma-
rissa Piesman and Marilee Hartley
in The Yuppie Handbook, The
State-of-the Art Manual for Young
Urban Professionals. Published by
Long Shadow, it is twenty-five dol-
lars” worth of laughs for $4.95.

Yuppies, who want to live life in
the fast lane, are extremely inter-

ested in the status value of certain
brand names. Like the Sony Walk-
man, such things as the Burberry
trench coat, the Rolex watch (his),
the Cartier tank watch (hers), the
L.L. Bean duck-hunting boots, and
the Gucci briefcase are very fash-
ionable props for the properly at-
tired Yuppie.

A Yuppie couple get extra points
if their electronic equipment is in-
stalled in a media room. This room
must contain an exercise mat so
that the female Yuppie can do her
workouts to the Jane Fonda fitness
program on video cassette. Authors
Piesman and Hartley do not indi-
cate a status preference between
Beta and VHS video-cassette re-
corders, but they have strong views
on hi-fi furniture. Solid oak cabinets
are good, they say, and black or
white lacquer is excellent, but wal-
nut veneer is not compatible with
the Yuppie life style.

Leaving such details to decora-
tors, I find the musical life of the

Yuppie much more interesting. Ac-
cording to the FHandbook, the Yup-
pie’s day begins when the digital
alarm activates a cassetle recording
of Pachelbel’s Canon in D.

For a long time STEREO REVIEW’S
“The Basic Repertoire” recom-
mended a performance of the canon
by the Jean-Francois Paillard Or-
chestra available on RCA or Mu-
sical Heritage Society, but our critic
Stoddard Lincoln says that this ver-
sion now belongs on a walnut-ve-
neered shelf. It is far too bloated for
Yuppies, who are devoted to less ca-
loric nouvelle cuisine and the pur-
suit of physical perfection through
aerobic exercise.

Lincoln recommends the leaner
performance—on original instru-
ments, of course—by Christopher
Hogwood and the Academy of An-
cient Music (Oiseau-Lyre DSLO
594). An extra point is given to this
recording for spelling the title of the
work as Kanon with the original K.

Piesman and Hartley have com-
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Consumer electronic products loom
large in the Yuppie living space
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‘& Yuppie video
monitors
measure 19
inches max

Yuppies avoid
the giant
speakers of the
Woodstock

1 generation

Yuppies strive for physical
perfection through oerobics.

piled a short list of tavorite Yuppie
records, topped by Vivaldi’'s Four
Seasons as transcribed for flute by
James Galway (RCA LRL1-2284).
In second place is Bessie Smith’s
“Empty Bed Blues” (Columbia G
30450). It’s there, according to the
authors, because Yuppies are fasci-
nated by musical geniuses who died
in miserable circumstances.

If that’s the case, Yuppie collec-
tions must be well stocked with
discs and tapes by the many jazz
artists who died in miserable cir-
cumstances as well as by rock stars
whose tragic deaths are as well doc-
umented as those of Mama Cass,
Janis Joplin, and Elvis Presley.

For the benefit of Yuppies too
busy to bone up on the miserable
lives and deaths of some of the
greatest musical geniuses in the clas-
sical field, I’ve run up a little list,
something one could read before a
meeting of the co-op board of direc-
tors. And I’ve chosen some suitably
prestigious recordings of music by

those geniuses to recommend to
Yuppies in search of excellence.

DEATH IN VIENNA

First of all is Antonio Vivaldi him-
self (1669-1741). Quite successful in
his church and teaching jobs in Ven-
ice, Vivaldi lusted after life in a fast-
er lane. He converted his assets into
cash and went to Vienna in 1740,
but, failing to make it to the top at
the court of Charles VI, he died
there penniless the next year.
Galway’s flute version of Vival-
di's Four Seasons is okay for back-
ground music for brunch, but a
more upscale performance is the
one by the English Concert con-
ducted by Trevor Pinnock with Si-
mon Standage as violin soloist.
They've recorded it a couple of
times, but you’ll want the Archiv
Produktion version (2534 003),
which has the advantage (one extra
point) of being recorded digitally.
Give yourself three extra points if

vou have this one on Compact Disc.

Then there was Mozart, who
ranks among the greatest musical
geniuses in history. From the time
he was a child, he was admired by
the rich and famous all over Eu-
rope, but he never succeeded in bill-
ing adequately for his services. Con-
stantly in financial difficulties, he
really needed a good money man-
ager. By the time he was thirty-six,
he was so weakened by fatigue from
overwork that he succumbed 10
what was probably typhus. The few
friends who went to Mozart’s funer-
al did not even accompany the cof-
fin all the way to the cemetery, and
he was buried in an unmarked
pauper’s grave.

For easing the fatigue of the over-
worked Young Urban Professional,
1 recommend the digital recording
(Philips 6514 148) of Mozart’s Pi-
ano Concertos Nos. 15 and 21 by
Neville Marriner conducting the
Academy of St. Martin-in-the-
Fields with Alfred Brendel as so-
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loist. Marriner and the Academy
have the same British cachet as Bur-
berry trench coats, and Brendel has
managed to reach a wide audience
while maintaining his position as
the thinking man’s pianist. Their
performance of these works is avail-
able on LP, cassette, and CD.

Moazart’s Piano Concerto No. 21
is among his most familiar master-
pieces. The poignant slow move-
ment was used to great effect on the
soundtrack of the classic Swedish
film FElvira Madigan—about a
beautiful young woman whose lover
shot her to prevent her from starv-
ing to death.

BESSIE SMITH IS A
FAVORITE BECAUSE
YUPPIES ARE
FASCINATED BY
GENIUSES WHO DIED
IN MISERABLE
CIRCUMSTANCES.

Ludwig van Beethoven (1770-
1828) towers above all other com-
posers of the nineteenth century. He
never lacked artistic recognition,
but he suffered great anguish over
the loss of his hearing, which began
when he was only thirty. As his
deafness progressed, he became bit-
ter and morose, and his declining
years were marked by isolation and
depression.

Assuming that you bought record-
ings of Beethoven’s nine sympho-
nies and five piano concertos while
you were still in college, I recom-
mend that you amplify your collec-
tion with any of the piano trios re-
corded for Philips by the Beaux Arts
Trio, especially the Archduke Trio
(Philips 9500 895).

If you want more bankable
names, get the recording of the
Archduke by violinist Itzhak Perl-
man, cellist Lynn Harrell, and pian-
ist Vladimir Ashkenazy (Angel DS-
37818). Also highly recommended
is the CBS Masterworks digital re-
cording of Beethoven’s Sonatas
Nos. 1 and 2 played by pianist
Emanuel Ax and the glamorous
young cellist Yo-Yo Ma (CBS IM
37251). It won a 1983 Record of the
Year Award from this magazine.

The New Celibacy is a fact of the

Franz Schubert (1797-1828)

lives of many Yuppies—because
they work so hard, not because of
fear of sexually transmitted dis-
eases. Things were different in the
nineteenth century, when a few
shots of penicillin might have al-
tered the course of music history.
Franz Schubert (1797-1828) was
only one of the composers of that
time who died of venereal disease.

Probably the greatest melodist of
the Viennese school, Schubert lived
his brief life near the poverty level,
yet his music is filled with lyricism
and beauty. In 1822 he contracted
syphilis, which destroyed his central
nervous system over the next six
years. He was only thirty-one when
he died.

Every record collection should
contain Schubert’s Unfinished Sym-
phony (No. 8) and his Trour Quin-
tet, of which there are many excel-
lent recordings. Then, when you are
ready for the Right Stuff or the Real
Thing, go for the meditative, deeply
moving works he composed in the
last few months of his life.

Alicia de Larrocha, a wonderful
artist at the height of her powers,
has just recorded Schubert’s last
great piano work, the Sonata in
B-flat Major (London LDR 71067).
Get that one. I also recommend
London’s fine new digital recording
(LDR 71071) of Schubert’s Quintet
in C by cellist Christopher von
Kampen and the Fitzwilliam Quar-
tet, an impressive young ensemble
that all your friends may not yet
have discovered.

PERISHING IN PARIS

The Public Broadcasting Service
has brought opera into the lives of a
lot of Yuppies. Among the operatic
geniuses who came to miserable
ends must be counted the com poser
Vincenzo Bellini (1801-1835).
After a number of triumphs in
major Italian opera houses, Bellini
went to Paris, where he had a bril-

liant success with I Puritani. His an-
nual summer bouts of diarrhea
turned out not to be the result of a
change of water or diet but symp-
toms of chronic amoebic dysentery,
which killed him before his thirty-
fourth birthday. During Bellini’s
final illness his friends shunned him
because his symptoms resembled
those of cholera, which is highly
contagious. He expired in a Parisian
suburb alone.

Bellini’s masterpiece Norma was
a favorite vehicle of the superstar
soprano Maria Callas (1923-1977),
who sacrificed her career for life in
the fast lane with Aristotle Onassis.
After she lost him, life had little
meaning for her. Though rich, she
wasted away at fifty-four in Paris,
depressed and (except for her ser-
vants) alone.

Callas still lives, however, in her
recordings. I recommend her stereo
version of Norma (Angel S-3615).
Recorded in 1960, it has less than
up-to-date sound, but its artistic
value will enhance the quality of
any record collection.

It was once thought that Georges
Bizet (1838-1875), composer of the
ever popular Carmen, died of a bro-
ken heart because that opera failed
at its premiere. This story has been
dismissed as melodramatic non-
sense. Carmen had more than thirty

THE GREAT MELODIST
FRANZ SCHUBERT
CONTRACTED SYPHILIS,
WHICH DESTROYED
HIS CENTRAL NERVOUS
SYSTEM. HE DIED AT
THIRTY-ONE.

performances in its first season. Bi-
zet’s modern biographers suggest
that a persecution complex and the
rigors of an unhappy marriage low-
ered his resistance so much that one
of his re