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NEC's digitai,
experience here...

~_brings youabetter =
digital experience here. . .

* When you put a satellite in orbit, you want every possible assurance that it will perform. That's why

corporations and governments all over the world ask NEC to build their satellites.

Even if you don't launch objects into outer space, it's comforting to knov that NEC puts much of dur
satellite PCM digital technology into our Compact Disc players for the home.

While most high fidelity companies have only two or three years of experience w th PCV digital audio,
NEC has been at it since 1965. So it comes as no surprise that other manufact.rers are now imitating the
digital filtration and high-sp=2ed switching our CD players have had from the beginning. And it's no surprise
that independent critics in America, Europe and Japan have awarded NEC’s players top ratings.

You see, building sateliites is not enough for NEC. We feel obligated to .
take the world's most advanced technology one step further. Into your home.

NEC Home Electronics (U.S.A ), Inc., 1401 Estes Avenue, Elk Grove Village, iL 60007 We bring h|g h teChrOk)gy hO(nG
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by William Tynan

Are the days of cheap hi-fi gone?

Sometimes it’s difficult to believe how inexpensive audio and video compo-
nents are. Especially in heavily competitive areas, such as New York City, it
has regularly been possible to find turntables, cassette decks, receivers—
virtually anything—for less than $100. VCRs routinely are advertised in the
$250-$300 range. True, these prices usually are for the basic models, or for
particular closeout ones, but even top-line units have been a good buy.

For the first time, a combination of elements may disrupt the funda-
mental structure that has continually kept home entertainment products
among the best buys over the past 15 years: the emergence of a new low-
cost labor force in countries such as Korea, Malaysia, and Singapore, which
challenges the grip the Japanese have had on the market, and the dramatic
drop in recent months in the value of the U.S. dollar. Effects of the latter
factor already are being felt. Several Japanese companies have announced
price increases, ranging from 12 to 20 percent, that take effect about now.
As the warehouses and dealer pipelines empty of lower-valued stock, prices
should begin to rise at retail.

The strength of the dollar in the first half of the '80s has created an
atmosphere in which the “gray market” has thrived. The term refers to the
importing of products—whether audio or video equipment, cameras, or
cars—through nontraditional, low-cost channels, enabling them to be sold
at or below retail price. Part of the profit comes from the difference in
currency values. As the dollar drops closer to parity with other currencies,
the attractiveness of the U.S. as a market for “gray” goods will diminish,
and with it some of the heavy discounting we've become accustomed to.

Are we about to see the last of inexpensive home entertainment equip-
ment? Probably not. A growing consideration is the presence of new brands
from Korea and other countries. The reduced labor costs there and the fact
that the Korean currency has been more closely tied to the U.S. dollar than
has the Japanese yen will mean a steady flow of moderately priced compo-
nents for the foreseeable future.

One factor that is not directly quantifiable—quality—will likely as-
sume greater importance. Cheap goods that don’t work are no bargain. So,
while the market will remain price-competitive, we can look for an increased
empbhasis on performance and reliability. The next generation of audio and
video products may cost more, but they will continue to be among the best
cost/value items around.

Oh, yes. The “new face” alluded to last month: Type. °
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LETTERS I

CD SAMPLING DISTASTEFUL

I find Robert E. Benson's review of the Uni-
versity of Michigan Symphony Band's re-
cording of Stars and Stripes Forever [“A
CD Sampler,” October] at odds with objec-
tive fact and unworthy of a serious critic. To
say that this recording has “no high frequen-
cies at all” is an irresponsible, hyperbolic,
off-the-cuff remark that reflects only Mr.
Benson’s subjective taste regarding the bril-
liance of recorded sound. Being a conscien-
tious and successful producer (32 years of
experience, two gold records, four Gram-
mys), I would not produce a recording with
“no high frequencies at all,” and an estab-
lished company like Pro Arte would not re-
lease such a recording. This digital entry
falls well within accepted industry standards
for brightness, although it may not be bright
enough for Mr. Benson’s ears.

It is interesting to note that a major rec-
ord magazine recently reviewed three Com-
pact Discs of marches, among them the
Michigan recording. That release was rated

8!, on a scale of 10 for sound quality and
praised for the sound of “the ensemble’s
brassiness . . . the percussion’s impact.”
Thomas Frost

Thomas Frost Productions

New York, N.Y.

Robert E. Benson replies: I have the great-
est respect for Mr. Frost's achievements
over many years. But my review copy of
this Pro Arte CD did not have the qualities
he claims for his recording. It certainly
didn’t have the sizzle, the bang, the bright
brass that | thought it should have had.
The brilliance and impact of Morton
Gould’s band recordings on RCA or of
Frederick Fennell’s with the Eastman
Wind Ensemble on Mercury are not to be
JSound here. Perhaps the copy I listened to
was defective. | hope readers understood
that my reference to “no high frequencies”
was meant to be taken in contert: The low-
er frequencies on this recording are overly
prominent.

Enjoy HiGH FIDELITY
for a full year for only
$6.98—12 issues at
50% off the regular
subscription rate.
You'll receive a full
year of the latest
news and reviews

of digital audio...video

components...Compact Discs...car stereo...and more.
But you must act now. Send your check or money order to
HiGH FipeLiTy, P.Q. Box 10758, Des Moines, lowa, 50349.

Rates are good in U.S. only and are subject to change. For delivery outside the

50 states, add $7.00 (U.S. currency).

TELARC, ATLANTA SYMPHONY
FORGE AHEAD

Ted Libbey’s “Medley” column in your De-
cember issue implies that the Atlanta Sym-
phony Orchestra is no longer recording with
Telare. This is not true.

We have enjoyed a long and fruitful col-
laboration with the label and look forward to
a longer continuing relationship. In 1978, Tel-
arc and the Atlanta Symphony pioneered
digital recording in the United States with
the release of our Firebird. Since that time,
the Telarc/Atlanta relationship has pro-
duced numerous recordings, four of which
have been nominated for Grammy Awards.

While it is true that we are now record-
ing with Pro Arte in addition to Telare, it is
not an exclusive arrangement by any stretch
of the imagination. Planning is underway for
projects with Telarc through the 1989-90
season.

Tom Bacchett|

Executive Vice President and
General Manager

Atlanta Symphony Orchestra

THE CHOCOLATE WATCH BAND
CONTROVERSY

Nitpickers of the world, unite! Sean Toby
(rhythm guitar) of the Chocolate Watch
Band has said, “Jerry Miller from Moby
Grape played guitar on ‘Devil’'s Motorcycle,’
but he had a contract with Columbia, so we
couldn’t put his name on the cover.” And
since that Jerry Miller was born on July 10,
1943, and Steve Miller on October 5, 1943,
only Billy Altman can make them brothers
[“Let’s Get Trivial,” August, and “Trivia
Pursued” in “Medley,” November).

Part of the fun of being a professional
nitpicker is being right! Thanks for the op-
portunity.

Cilitford Ocheltree
Hatboro, Penn.

Popular Music Editor Georgia Christgau
replies: Question No. 10 in our trivia con-
test asked: “Steve Miller’s brother Jerry
played guitar for which California psyche-
delic band?” Both the Chocolate Watch
Band and Moby Grape were possible an-
swers. In our answer, we asserted that
there must have been two Jerry Millers,
Judging from the number of responses we
recetved citing the same dates of birth. Fi-
nally we called Steve Miller's management
and found out that although he does have

HIGH FIDELITY



IN THE PURSUIT OF PERFECTION,
TECHNICS MOVES TWO STEPS CLOSER.

A high-performance digital filter. A fine-focus sinjle-beam
laser. Bottyinthe new Technics compact disc prayers.

Musical perfection. It's the promise of the compact disc. To "
fulfill that promise the new Technics SL-P300 incorporates two
significant advances.

A high-performance digital filter to deliver ursurpassed
sound. Animproved FF1 fine-focus single-beam lase- system. It
has the strength and accuracy to “‘read” througt most fin-
gerprints, scratches and even imperfections in the aisc itselt

For programming convenience, the FF1 laser can move
across a disc in less than a second. And, of course, the SL-P300
also has an infrared, wireless remote control. To play ény
selection. In any order. From almost anywhere in the room.

Result: the new Technics compact disc players have moved
two steps closer to musical perfection. And now, sC have you.

Technics

The science of sound
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 corfrol everything from any room!
4 *Mith uE to three ‘
2 R J ramro's sensors and a
wireless confrcller, you cany -
%’ adiust volume, choose : g
(22) fracks onthe Compact Disc = — —
% player, tune AM ot FM stations, -
%, ever record cassefes without i ]
ever leaving your chair. Just as - i —
importart, kyccera Full System - .!
Remote comrpznents are greatly L
improved vers ons of the same '-.‘:

Receivers, Cassefte Decks, and CD
Player that earned Kyocera its high-end reputation.

So don't seftie for an atdiophile system that only plays in one
room when youcan own the one audiophile ’

stem that plays in three:
i {5 KYOCERD
Buift nght from the ground up

Kyocera Internatonal inG . 7 Powder Horn Dmwe, Warrer-. N 07060-0227 1-800-922-1080
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a brother, his name isn't Jerry! So I guess
we goofed—but hey, give us a break. R. H.
Marron just wrote in from Palatka, Flori-
da, to say that the answer to Question No.
32—“What do the Clash, Meat Loaf, and
NBC’s Night Court have in common?"—is
Saturday Night Live. Sorry, bud; try Ellen
Foley.

ROCK AND STEAMROLLER

[ have been waiting and waiting for a review
of Mannheim Steamroller in your magazine.
[ like their entire Fresh Aire series, but [
know little about them except that their rec-
ords sell fast when they come in. Further-
more, Compact Discs are hard to come by,
and CDs of Fresh Aire Il and IV have not as
yet been released.

If the group’s music sells so well, why
doesn’t it get airplay or receive attention in
your magazine?

Vic Becker
Address unknown

Fresh Aire | through V, as well as numer-
ous other titles, are available from Ameri-
can Gramophone Records, 9130 Mormon
Bridge Rd., Omaha, Neb. 68152. Like some

FEBRUARY 1986

other deserving groups, Mannheim Steam-
roller unfortunately may have fallen be-
tween the cracks of the Classical and Popu
lar Music Departments. We'll listen some
more.—Ed.

MONTEVERDI ON “DYNASTY"”?

[ agree with Michael Fleming that the madri-

gals of Monteverdi show a brilliant talent

[August]. But as for the cultural content of

his life’s work, it was all downhill from there.
Monteverdi's first opera, Orfeo, is a

touching and at times highly dramatic set-

O

audio-technica.

ting of the human condition as total hedo-
nism. His last opera, L'incoronazione di
Poppea, presents a plot that has degenerat-
ed from mere hedonism into depravity, fully
worthy of a segment of Dallas or Dynasty.
I do not agree with Mr. Fleming that
Monteverdi can be compared with Beetho-
ven. Monteverdi is better equated with Wag-
ner and his descent into the idolization of
barbaric myths, while Monteverdi's contem-
porary, Heinrich Schiitz, shows a maturation
more comparable to that of Beethoven.
Peter Cariston
Oberursel, West Germany

Classical Music Editor Theodore W. Lib-
bey, Jr., replies: We think it may just be
possible that Monteverdi, while portraying
in his operas the tendencies you mention,
was not endorsing them. His greatness asa
composer was in his range and, for the
time in which he lived, in his unique abili-
ty to characterize human emotion. But his
vision was primarily moral: The cynical
trony of the finale of L'incoronazione, in
which virtue is defeated in the triumphant
union of Nero and Poppea, should not be
lost on the modern listener.

CORRECTION

In last month's review of the Barcus-Berry
BBE-2002R signal processor, the sentence
beginning at the very end of page 42 should
read: “Such dynamic equalization is said
to correct the system’s final output with-
out imparting the shrillness that similar
amounts of conventional equalization
might create. "—Ed.

Letters should be addressed to The Editor, Hi:n
Freriry, 825 7th Ave., New York, N.Y. 10019. All

letters are subject to editing for brevity and

clarity.

The
last word

audio-technica.




CURRENTS I

SOUNDCRAFTSMEN PREAMP

For the atypically low price of $299, the
Soundcraftsmen DX-3000 preamplifier of-
fers an unusually large number of con-
trols. Inputs for tuner, phono, CD, and
video sound are provided, as are connec-
tions and switching for two tape decks.
Knobs adjust bass, treble, balance, and
volume (at the main and headphone out-
puts), while switches activate the loudness
contour and select stereo or mono opera-
tion. Finished in charcoal, the DX-3000
measures 2%, inches high by 10 inches
deep and will fit a 19-inch rack. Write
Soundcraftsmen, 2200 S. Ritchey, Santa
Ana, Calif. 92705.

MAGNAVOX’S PORTABLE
CD PLAYER

“About the size of an average paperback
book” is how Magnavox describes its first
portable Compact Disc player, the CD-
9510, which measures approximately 5 by
1% by 7% inches. It has many of the stan-
dard home-model features, including ten-
track programmability and a repeat mode.
The liquid-crystal display can be switched
to show elapsed or remaining time. Includ-
ed in the $300 price are an AC adapter and
a cable enabling you to connect the player
to a home component system. An accesso-
ry package is available for $60, containing
a plug-on rechargeable battery pack, a
headset, and a carrying case with shoulder
strap. More details can be obtained by
writing N.A.P. Consumer Electronics
Corp., P.O. Box 6950, Knoxville, Tenn.
37914.

SHURE'’S FIRST (D DECK

Apparently having decided to join ‘em
rather than fight ‘em, Shure Brothers,
manufacturer of high-quality phono pick-
ups, has introduced a Compact Disc play-
er, the D-5000. It incorporates a three-
beam laser pickup system and provides a
15-track program memory. The D-5000’s
16-bit digital filters operate at twice the
normal CD sampling rate. Among other
convenience features are two-speed audi-
ble scanning and three repeat functions
(disc, memory, and phrase). A wireless re-
mote control is included in the player’s
$500 price. Frequency response is given as
5Hz to 20 kHz, 0.3 dB; dynamic range is
100 dB A-weighted; and the signal-to-noise

ratio is 93 dB. Laser lifetime is rated at
7,000 hours in normal use. For further de-
tails, contact Shure Brothers, Inc., Cus-
tomer Services Dept., 222 Hartrey Ave.,
Evanston, Ill. 60202-3696.

YAMAHA MONITOR/
RECEIVER

Yamaha's second video product, the YM-
950, is a 25-inch color monitor/receiver
with infrared remote control. The unit can
receive MTS (stereo TV) sound and the
SAP channel. A 134-channel, cable-ready
model, it has extensive video and audio in-
puts and outputs, some of which are on the
front panel (behind a door), enabling quick
hookup to other video or audio compo-
nents. Two sets of auxiliary composite-
video inputs are provided, and there are
three video outputs for feeding VCRs.

A newly designed 100-degree-deflec-
tion in-line picture tube with a black-stripe
matrix and a smoked-glass screen is said
to provide a bright, sharp image even in a
well-lit room. A comb filter separates the
chroma and luminance signal components
to help produce the rated 360-line horizon-
tal resolution. Other features include an
automatic flesh-color adjustment and a
switchable 3.58-MHz trap for yielding a
crisper picture when the set is used as a
computer or video-game monitor. Two
built-in 3-by-5-inch speakers are driven by
an internal amplifier rated at 3 watts (4%,
dBW) per channel. External speakers are
driven by an amplifier rated at 5 watts (7
dBW) per channel.

Basic finish of the $950 monitor/re-
ceiver is black; dimensions are 25, by 23Y,
by 20Y, inches. Details are available from
Yamaha Electronics Corp., 6660 Orange-
thorpe Ave., Buena Park, Calif. 90620.

(Continued on page 10)
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ﬂatthsw Polk's own dream speaker cannow be yours, “the best SDAs vot..impressive and worthy of Matt Polk’'s signature.” Hngh Fidelity

/ Uwgital Disc Ready /

“The Genius of Matthew Polk
Creates the Ultimate Loudspeaker for You”

or the last 4 years Matthew Polk has

heen driven by an all consuming Introducing the New

passion: to develop the ultimate SDA

loudspeaker. He has succeeded. Phase-Caherent
The Joy of Owning the Ultimate Line-Source

The extraordinary new SDA Signature Refer-
ence System combines Polk’s patented SDA
True Stereo Technology* with phase-coherent -

vertical line-source topology. The result is a
high efficiency, low coloration system of

awesome and seemingly limitless dynamic 1985
range and bass capabilities. It reproduces .
music with a precisely detailed and life- Audio Video Grand Prix

like 3-dimensional soundstage which is
exceptional and unequalled. Spe aker Of the Year

U8 Rl No 1,189,432 Otber patents penuding US & Fovegn

« For your nearest Polk dealer see opposite page.

The SDA Signature Reference System

[J Exclusive Patented SDA TRUE STEREO
Technology*

(J Multiple Driver Line-Source Topology

[ Phase-Coherent Time-Compensated
Driver Alignment

[J Progressive Point-Source Tweeter Array

[J Bi-Wire/Bi-Amp Capability

[J 1000 Waw/Chaunel Power Handling

“Spectacular...itis quite an experience.
Stereo Review Magazine

fpolkiaudiol

The Speaker Specialists ®

1915 Annapolis Road, Baltimore, Md. 21230
in Canada: Distributed by Evclution Technology, Toronto



POWERFUL

REDEFINITION.

THE CARVER RECEIVER: Redefines your expectations of receiver perform-
ance with the power you need for Digital Audio Discs plus virtually noise-free
stereo FM reception. A receiver with astonishing performance incorporating two
highly significant technological breakthroughs; Bob Carver's Magnetic Field
Power Amplifer and his Asymmetrical Charge Coupled FM Detector.

ESSENTIAL POWER: Yoursystem needs an abundanceof powertoreproduce,
without distortion, the dynamic range of music on Digital Audio Discs and fine
analog recordings.

The Magnetic Field Amplifier inthe CARVER Receiver gives you 130
watts per channel* of pure, clean power with superbly defined, high fidelity
reproduction.

The Magnetic Field Amplifier produces large amounts of power (absolutely

| necessary for the accurate reproduction of music at realistic listening levels)
without the need for heavy heat sinks, massive transformers, and enormous
power capacitors required by conventional amplifier design.

Unlike conventional amplifiers which produce a constant, high voltage level
at all times, irrespective of the demands of the ever-changing audio signal (Even
when there is no audio signal in the circuit at all!), the Magnetic Field Amplifier's
power supply is signal responsive. Highly efficient, it produces exactly and only
the power needed to carry the signal with complete accuracy and fidelity.

The 130 watts-per-channel” CARVER Receiver is about the same size and
weight of conventional receivers having merely 30 watts per channel!

NOISE-FREE RECEPTION: The AM-FM CARVER Receiver gives you FM
stereo performance unmatched by that of any other receiver.
As it is transmitted from the station, the stereo FM signal is extremely vulnera-
bie to distortion, noise, hiss and multipath interference.
However, when you engage CARVER's Asymmetrical Charge Coupled FM
Detector circuit, the stereo signal arrives at your ears virtually noise-free. You
hear fully separated stereo with space, depth and ambience!

“This receiver combines the best elements of Carver's separate tuner and
amplifier... The Carver Receiver is, without question, one of the finest products
ofits kind | have ever tested and used. Bob Carver is definitely an audio and rf.
genius!" Leonard Feldman, Audio Magazine, June 1984

"I consider the Carver Receiver to be the “most” receiver | have yet tested
in terms of the quantitative and qualitative superiority of almost all its basic
functions!” Julian D. Hirsch, Stereo Review, April 1984

The CARVER Receiver has been designed for fidelity, accuracy and musi-
cality. You will want to visit your CARVER dealer for a personal audition of this
remarkable instrument.

*130 watts per channel RMS into 8 ohms, 20 Hz to 20 kHz with no
more than 0.05% total harmonic distortion.

CARVER oo

MUSICAL

Distributed in Canada by Evolution Audio, Ltd.

PO. Box 1237 Lynnwood WA 98036
ACCURATE

JVC AUDIO-VIDEO RECEIVER

Said to be versatile enough to serve as the
heart of any existing high-quality audio-
video system. the JVC R-X370VB receiver
offers unusual flexibility in the handling
of video signals (even though it does not
receive them directly). It will connect easi-
lv to three other video components: two
VCRs (one for playback only, the other for
recording and playvback) and a videodise
pliaver. A monitor output is provided for di-
rect connection to a monitor or a TV re-
ceiver. Via a “Sound Selector” switch, vou
can view a video source but listen to an au-
dio source that is not the soundtrack.
Moreover, this function can be used to re-
place an old soundtrack with a new one in
home productions. The receiver has a
stereo svnthesizer for enhancing the
sound of mono sources (which still include
most television programs). Among other
inputs are phono, CD, aux. and audio tape.

An infrared remote control is included
in the $350 price. It provides source selec-
tion and volume adjustment, as well as
controls for other compatible .JVC prod-
ucts (such as videocassette recorders and
television sets). The power amplifier sec-
tion is rated at 5) watts (17 dBW) per chan-
nel, with no more than 0.15 percent THD.
The quartz-locked tuner has presets for
ten AM and ten FM stations. a rated stereo
separation of 45 dB. and a rated stereo sig-
nal-to-noise ratio of 73 dB. The receiver is
jet black with orange indicator lights. For
more information. write JVC Company of
America. 41 Slater Dr.. Elmwood Park.
N1 07407

RHOADES STEREO-TV
DECODER

Said to be suitable for use with almost any
TV set or VCR, the $199 Rhoades TF-80)
is a full-fledged MTS decoder providing
the discrete left and right channels of the
stereo broadeasting standard (but no
SAP). It hooks up to mono or stereo audio
outputs or headphone jacks of TVs or

HIGH FIDELITY
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TDK HX-S excels in bringing compact
‘disc performance wherever you go.
That's because only TDK HX-S audio
cassettes are specifically designed to
record digitally sourced materials.
With four times the magnetic
storage capability of other high-bias
cassettes, HX-S is better able to cap- £2TDK
ture all the dynamics and purity of
digital performance on any cassette
deck with a high-bias switch. EXTENDED HIGH END - HIGH MOL HIGH OUTPUT
Additionally, HX-S is unmatched
in retention of high frequency MOL
(Maximum Output Level). That means
your Rock won't turn to rubble and
Swan Lake won'’t swan dive.
And to maintain this digitally
dynamic performance, TDK HX-S is
housed in our specially engineered,
troubie-free Laboratory Standard
mechanism for unerring reliability
and durability, backed by a Lifetime
Warranty.

Get optimum results reproducing
compact disc sound with TDK HX-S,
the ideal cassette for digital record-
ings. You'll feel more at home with it e

whenever you step out. WHERE GREAT ENTERTAINMENT BEGINS.

1985 TDK Electronics Corp




VCRs and apparently picks up enough
stray IF signal through that connection to
enable successful demodulation and de-
coding of the MTS signal. Using a special
isolating adapter (not included), the device
can even be hooked up to the speaker leads
of a monitor/receiver and still obtain the
correct signal necessary for decoding. The
company says that special circuitry was
developed to let the TE-800 decode “from
almost any audio output containing a TV
audio signal.” For monaural broadcasts,
the unit has a stereo synthesizer circuit,
and for monitor/receivers already
equipped with MPX outputs, the TE-800
has an MPX input dedicated to stereo-TV
decoding.

The system determines when an MTS
transmission is being received and auto-
matically turns on the decoding circuitry.

Audio from the decoder is meant to be fed
into the auxiliary or spare tape input of a
stereo system. If the TE-800 is connected
to a speaker or headphone output, the con-
trol of volume for the TV is available only
through the stereo system, because
changing the TV's audio output level
would disturb the user-aligned noise-re-
duction tracking levels. Frequency re-
sponse is given as £3dB, 20 Hz to 20 kHz;
distortion as 0.02 percent; and separation
as greater than 40 dB.

Finish is black-anodized brushed alu-
minum, and the dimensions are 8', by 1Y,
by 7Y, inches. The TE-800 runs off of
house current. Additional information
about this interesting component is avail-
able from Rhoades National Corp., P.O.
Box 1316, Dept. 603, Columbia, Tenn.
38402,

TWO NAKAMICHI DECKS

The CR-TA and the CR-5A cassette decks
from Nakamichi are both three-head mod-
els using versions of the company’s direct-
drive, asymmetrical, dual-capstan, dif-
with
motorized-cam-driven head-block move-

fused-resonance  transport
ment. Also common to the two designs are
crystalloy recording and playback heads
and Dolby B and € noise reduction employ-
ing hand-matched integrated circuits for
more accurate tracking. Tape type is auto-
matically sensed by the cassette notches,
but unlike most other recent decks, these
models permit manual override for both
bias and equalization. It is possible, for ex-
ample, to make recordings on Type 2 tape
with 120-microsecond equalization (as is
done for some prerecorded cassettes). The
peak-reading meters have a 50-dB range,
and on the CR-TA a two-second peak hold
may be engaged. Each deck has an output
level control, independent left and right re-
cording-level controls in addition to a mas-
ter level control, and an automatic two-
speed fade function. The multiplex filter is
switchable, as is the CR-TA’s infrasonic
filter.

Principal among differences between
the decks is the versatility of the tape-
matching systems. The CR-TA uses a 15

second, microprocessor-controlled tuning
procedure to automatically match both
bias and Dolby calibration to the tape in
use. S0 as not to adjust the recording char-
acteristics to compensate for azimuth mis-
alignments, the TA uligns its playback-
head azimuth with that of the recording
head before proceeding with the calibra-
tion. The deck stores independent tape-
alignment settings for Types 1, 2, and 4.
You can also adjust the playback azimuth
of the TA manually, either by the front-
panel knob or by the supplied infrared re-
mote control, The CR-5A has only 4 man-
ual bias-tune control. The tape counter in
the CR-TA can be switched to show either
elapsed or remaining time.

Nakamichi gives the frequency re-
sponse of the CR-TA as T3 dB, 18 Hz to 21
kHz, and that of the CR-5A as +3 dB, 20
Hz to 20 kHz. Weighted peak flutter is
said to be 0L048 percent (0.027 percent
WRMS), and the A-weighted signal-to-
noise ratio with metal tape and Dolby C is
claimed to be better than 72 dB. The TA
and 5A sell for $1,350 and $850, respective-
Iy, and each unit measures 17, by 5%, by

12 inches. More information is available
from Nakamichi U.S.A. Corp., 19701 8.
Vermont Ave,, Torrance, Calif. 90502,

NAKAMICHI'S CR-7A (LEFT) AND CR-5A (RIGHT) CASSETTE DECKS
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PERREAUX’S HIGH
TRADE-IN VALUE

an interview with Anthony Federici
Marketing Director of
Perreaux International

Q. Why does Perreaux have such a high
trade-in value?

A. That can be attributed to several fac-
tors. First, Perreaux’s value, when new, is
exceptionally good. Perreaux’s Series 2
engineering advancements are still at the
leading edge of technology. therefore the
engineering is not even close to outdated.
Quality of construction is very important,
A hand crafted. hand finished piece is
always more valuable than a mass pro-
duced product. Reliability is an important
factor. We know Perreaux’s reliability —
that's why we're giving a one year limited
warranty on pre-owned Series 2 thats been
traded toward Series 3. Another factor is
the simplicity of styling. Flashy, trendy
styling with lights and meters rapidly looks
out of date. Simple elegance never goes
out of style.

Q. So vou believe people will pay as much
or more for a used Perreaux as for a new
product from another manufacturer?

A. Certainly. That's been the case with
Perreaux for quite some time now. Our
major contribution to increasing the trade-
in value even further is backing it by the
previously mentioned warranty.

The auto industry has been this way for
as long as 1 can remember. Many people
pay more for a used Mercedes. Porsche or
BMW than for a new car from another
manufacturer. | was thinking how ironic
it is that in a vote by audio reviewers and
retailers Perreaux won the Audio/Video
Magazine Hi Fi Grand Prix Award for “its
Mercedes-like construction™.

Now Perreaux’s trade-in value seems to

be at least as high as Mercedes. Looks like
the reviewers and retailers called it right!
Q. Do you think this leads the way for
audio components other than Perreaux 1o
increase their trade-in value?
A. 1 hope so. | believe we've lead the
way in technology and quality of construc-
tion. Nothing would please me more than
leading the way in trade-in value. If this
happens industry-wide the entire audio
industry and the general public come out
ahead because more people will be able to
afford quality audio.

Let me give you an example. We've just
introduced a set of Perreaux components
that retails for about $2,000. If it retains
about 75% of its original puchase price
towards trade-in. as the Series 2 presently
does, its trade-in value toward a new
Perreaux would be $1,500. Then, it really
costs only $500 to own and enjoy the
Perreaux set. This means far more people
can afford Perreaux.

After all. if a Mercedes had no trade-
in value far fewer people could afford or
want it.



""THE 80% TRADE IN VALUE OF MY PERREAUX AMPLIFIERS CAME AS
NO SURPRISE. (QUALITY IS ALWAYS A WISE INVESTMENT.
M. Recarey Jr.

CHAIRMAN OF THE BoarD
INTERNATIONAL MEDICAL CENTERS

WHEN MR. RECAREY CONTACTED us AT INFINITE AuDIiO
SYSTEMS, HE REQUIRED THE HIGHEST QUALITY AUDIO
COMPONENTS FOR HIS CHALLENGING CUSTOM PROJECTS.

WE ReSPONDED WiITH PERREAUX — BECAUSE AT INFINITE
AupIO SYSTEMS OUR DEMANDING CLIENTEL DEFINES
QUALITY AS PERFORMANCE, RELIABILITY AND CRAFTS-
MANSHIP.

THAT'S WHY WE CAN OFFER OUR ORIGINAL PERREAUX
CLIENTS 80% OF THEIR SERIES 2 PURCHASE PRICE
TOWARDS PERREAUX'S NEW SERIES 3 COMPONENTS.*
AT INFINITE AuDIO SYSTEMS OUR CLIENTS DON'T BUY
STEREOS, THEY INVEST IN AUDIO.

Series 2 HoME INsTaLLATION

PerrREAUX NOW OFFERS THE CHOICE OF THREE DISTINCT
AUDIO COMPONENT SERIES. EACH IS A PRECISELY ENGIN-
EERED SOLUTION TO A SPECIFIC SET OF REQUIREMENTS
AND WANTS.

THE SERIES 3 FURTHER ADVANCES PERREAUX'S POSITION
AS INDUSTRY LEADER IN QUALITY, TECHNOLOGY AND
DESIGN.

THE SERIES 2 HAS RECEIVED SUCH WORLD ACCLAIM
THAT IT CAN JUSTLY BE TERMED A CLASSIC.

THE SERIES 1 INTRODUCES HANDCRAFTED PERREAUX
QUALITY AT THE SURPRISINGLY REASONABLE INVEST-
MENT PRICE OF UNDER $2,000 FOR TUNER, PREAMPLIFIER,
AND POWER AMPLIFIER.

Series 2 YACHT INSTALLATION

INFINITE AUDIO SYSTEMS — 305-445-7313

DEesIGN AND INSTALLATION FOR SouTH FLORIDA

*AT PARTICIPATING DEALERS UP TO 80% OF ORIGINAL AMPLIFIER PURCHASE PRICE AND 70% OF ORIGINAL PREAMPLIFIER PURCHASE PRICE WILL BE OFFERED FOR TRADE
up OF SERIES 2 TOWARD SERIES 3. FOR FULL DETAILS CONTACT YOUR PERREAUX DEALER OR PERREAUX INTERNATIONAL AT 1 800 TECPORT OR 516 683-3000.
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TOO CLEAN?

My VCR head cleaner recom-
mends use every 20 to 30
hours. | hear that cleaning this
often is not necessary and can
actually damage the heads.
How often should I do it? And,
is demagnetization necessary?
If so, how should it be done?
Ray Chasin

Milwaukee, Wis.

I'm a firm believer in not fir-
ing “what ain’t broke,” but
this case is different, in that
keeping the heads clean may
bhe viewed as preventive
maintenance. Nevertheless, |
wounld use the cleaner spar-
ingly—not until ercessive
picture “snow™ or a sudden
loss of half the screen to rideo
hash suggests dirty heads.
Most cleaners currently on
the market seem to be quite
nonabrasive, but it is still
possible to get too much of a
good thing. As far as I'm
aware, VCRs don't need de-
gaussing, probably because
most of the heads are record/
play devices that get de-
gaussed by the high-frequen-
cy rideo recording signals.
Since there's no equipment
on the market to do the job,

in any event, you're out of

luck if you only play back
tapes and neverrecord on the
machine. If nothing else, the
edge-track audio heads will
eventually become magne-
tized, though perhaps not to
a serious degree.,

ROAD NOISE

I just bought a Chrysler New
Yorker with an equipment
pickage that includes the com-
pany’s best AM/FM radio/

FEBRUARY 1986

by Robert Long l 3

deck. At night it looks beauti-
ful when every detail lights,
but the FM sound often is
marred by static, distortion,
and interference. 1 don’t un-
derstand why the stereo pilot
doesn’t even flicker when this
happens, or why it doesn’t
happen at all when I drive my
son’s car on the same day and
over the saume route. I took my
radio to be fixed, but it’s still
just as bad.

Joseph R. Parella

Jersey City, N.J.

There are scveral possible
trade-offs in the way a car-
stereo FM tuner copes with

fading signals and multi-

path, and a stereo indicator
seldom tells you how the tun-
er is faring. For exrample,
your son's setup may be
much quicker to blend chan-
nels and saerifice the stereo
in the interest of reducing
static. Or, his antenna could
be optimized more for FM
than yours is (and yours
more for AM than his, per-
haps). There is, of course, the
possibility that Chrysler's
best isn't good enough. Write

Mr. lacocea.

CAN OF WRMS

I think your readers need an
explanation of the difference
between WRMS and ANSI
wow-and-flutter specifica-
tions. What is the formula for
converting one into the other?
Ben Widmann

Ashton, Idaho

Sorry, but there isn't one.
The weighted root-mean-
square (WRMS) rating, used
by many Asian manwfactur-

ers in their product litera-
ture, arerages out rapid
changes in speed irregular-
ity in a way that hides some
clearly audible phenomena.
The ANSI (American Na-
tional Standards Institute)
rating, which originated as a
DIN (Deutsche Industrie
Norm, or German Industry
Standard) measurement
and is used in our equip-
ment reports, yields higher
numbers because it takes
into account those short-
term burbles. How much
higher the numbers go de-
pends on the quantity and
severity of the speed aberra-
tions—and, to some extent,
on how the flutter meter is
read. We (and most U.S. or-
ganizations concerned with
setting audio testing stan-
dards) are satisfied that
ANSI is more useful, more
indicative of actual sound
quality. Just ignore any
WRMS ratings if ANSI or
DIN readings also are given.

UNHAPPY MEDIUM

With my old, non-Hi-Fi VHS
videocassette recorder, 1
found the medium (L.P) speed
to offer the best all-around
compromise, and I want to use
it with my Panasonic PV-1430
Hi-Fi deck. But its manual
says that the deck may auto-
matically switch from the Hi-
Fi sound to the edge track
either during tracking adjust-
ment or in playing LP-speed
tapes recorded on another ma-
chine. So it appears that if 1
continue to use the LP speed, 1
may be unable to play the
tapes with Hi-Fi sound when

the Panasonic wears out and |

have to buy a new deck. Is this
true? And does the absence of
such a warning in the manual
for my Sony 81-5200 Beta Hi-
Fideck mean that the Beta Hi-
Fiis technically superior?
Steve Vanderpliatt

New York, N.Y.

Beta Hi-Fi is different. A case
can be made for its technical
superiority, but the point is
arguable. It has some advan-
tage in using transport
speeds that aren’t as radical-
ly different from cach other.
Panasonic confirms that
tracking is critical to Hi-Fi
sound recovery and that it is
most likely to be problematic
at the LP (medium) speed.
The SP (high) speed leares
room for a guard band that
eases the problem, even in a
deck that (like the P1%-14.20)
has a single pair of video
heads, optimized for the
slowest speed—EP, or SLP,
as it may be called on your
deck. Machines with two
pairs of rideo heads some-
times optimize one for SP,
one for EP, and read LP
(some can’t record it at all)
with the EP pair. Since LP
lacks both the guard band
and the optimized heads, it
has the poorest shot at read-
ing the Hi-Fi sound correct-
ly, though it should work re-
liably for tapes recorded and
played on the same deck. For
maximum interchangeabil-
ity, you'd better make all
your VHS HI-Fi tapes at
either SP or EP.

We regret that the volume of reader
mail is too great for us to answer

all questions individually.




BASICALLY SPEAKING I

by Michael Riggs

Avdio Frontiers

For much of the last year, I de-
voted this column to what you
can and (mostly) can't hear,
with an eye particularly to de-
flating some of the puffed-up
nonsense that too often is
passed off as fact in the audio
world. But this can be a dan-
gerous course, because it can
leave the impression that all
the problems have been solved
and nothing really matters
anymore—that there no long-
er is any frontier.

And that's not so. We're
still a long way from the ulti-
mate goal of high fidelity. If
you doubt that, try going to a
concert and then coming home
and listening to a recording of
the same music on your stereo
system. No matter how good
your equipment is, it will be a
sobering experience. Repro-
duced music, even at its mod-
ern digital best, almost never
sounds quite like the real
thing.

The reasons are fairly well
understood (in broad outline,
at least), and they have little to
do with the ICs in your ampli-
fier or the filters in your Com-
pact Disc player. It comes
down to the way music is re-
corded and the way it is played
back with speakers. What
goes on in between mostly
amounts to providing a signal
pipeline from the microphones
to the loudspeakers. With to-
day's audio technology, that
pipeline can be made so close

to perfect that it no longer af-
fects the sound quality in any
significant way.

Why, then, do we continue
to test amplifiers, CD players,
phono cartridges, and so
forth? Because they are not al-
ways as close to perfection as
they could or should be. For
example, many amplifiers
have phono equalization
curves that are off enough to
cause very slight audible col-
orations, and cartridges and
tape decks are even more
prone to this type of error. We
have also encountered prod-
ucts with relatively high noise,
improper input or output im-
pedances, and the like. Some
tuners have better reception
characteristics than others,
some CD players have better
error correction than others,
and so on, In other words, the
existence of advanced technol-
ogy does not guarantee that it
will be properly taken advan-
tage of. And there often are
matters of degree or ques-
tions of relative value to be
considered.

Still, it is unlikely that the
performance of your amplifier
or CD player will be a crucial
determinant of your system'’s
sound quality. In that, your
speakers and the recordings
themselves play by far the big-
gest role. And that is why I
think it is important to put to
rest the many myths that dis-
tract attention from the work
that really needs to be done.

What we want is a way of
simulating the sound field that

exists at a live performance.
We therefore need to distin-
guish what makes recorded
music sound so different. Dy-
namic range clearly is one ele-
ment. This is most obvious to
me in recordings of drums,
which almost always sound
squashed and dead compared
to the real thing. But the most
important difference is in the
spatial cues we receive. In a
concert, the sound is emitted
by a number of discrete
sources, from which it spreads
out and is reflected of f a multi-
tude of surfaces, creating a
complex set of signals arriv-
ing from many directions
after both long and short de-
lays. Most of the sound we
hear is this reflected energy,
which strongly influences our
perception of the music and of
the acoustic space in which it
was performed.

Unfortunately, the stan-
dard methods of recording
and reproducing music do not
mimic this process very well,
Sound is radiated into the lis-
tening room from two sources
and is then subjected to a se-
ries of reflections that result
in only short-term delays. And
we hear this artificiality. I do
not want to imply that this is
the only problem: Excessively
close miking, poor equaliza-
tion practices, compression,
and other forms of overpro-
duction play a role as well. But
the inability of conventional
stereo systems to convey a re-
alistic sense of acoustic space
is a more fundamental short-
coming.

It may not be altogether
intractable, however. Well-

made multichannel recordings
(using, for example, the Ambi-
sonic process), properly de-
signed delay systems, or even
specially configured speaker
setups can help immensely. It
is gratifying to see interest in
this issue on the rise among
manufacturers. Acoustic Re-
search and Polk Audio both
have introduced speakers that
attempt to overcome some of
the limitations of conventional
stereo sound. And the increas-
ing number of products de-
signed to reproduce Dolby
surround-sound movie sound-
tracks in the home give prom-
ise of a resurgence in multi-
channel audio recording and
playback.

The reason more attention
has not been directed at the
problem of obtaining natural
spatial reproduction may sim-
ply be that it is a relatively
tough nut. It's a lot easier to
add a sonically irrelevant zero
after the decimal point in an
amplifier’s distortion specifi-
cation. And I doubt that there
will be much progress on this
front as long as audio enthusi-
asts can be distracted by red
herrings like polystyrene vs.
Mylar capacitors and tubes vs.
transistors. It's up to us to
pressure manufacturers to
give us the technological im-
provements that will yield tru-
ly enhanced sonic realism. e
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BITS & PIECES I

by David Ranada

Designs on the Future

At the last Audio Engineering
Society convention, held in
New York in October 1985, en-
gineers from Sony presented a
technical report on a couple of
integrated circuits they had
developed. While a worthy
achievement in themselves,
the chips point up aspects of
what could soon become a ma-
jor issue in the growth of
home audio technology: the

overall design or “architec-
ture” of digital signal process-
ing (DSP) systems.

Sony’s high-speed proces-
sor and multiplier chips form
the heart of a computer spe-
cialized for processing audio
signals while they are in digi-
tal form. Doing so has three
major advantages: The distor-
tion and noise inherent in ana-
log processing and in repeated
analog-to-digital (A/D) con-
version are avoided, much
more complex processing is
practical than with analog cir-
cuits, and alterations of the
processing are achieved by
changing computer programs
(software), not hardware.

Sony's chips are very ac-
curate and very fast. At 8 mil-
lion instructions per second,
they perform their operations
faster than any personal com-
puter programmed to do the
same things. The engineers’
suggested applications for the
chips include equalizers, mix-
ers, reverberators, compres-
sors, expanders, spectrum an-
alyzers, and sampling-rate
converters. It is conceivable
that the circuits will appear in
consumer products.

What’s most important
about these chips is that they
represent the leading edge of
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the iceberg, so to speak. Their
functions and capabilities,
though considerable, are not
unique. The military has used
similar devices for several
years, and other, vaguely com-
parable signal processors are
available from Texas Instru-
ments and NEC. More audio-
oriented DSP circuits are un-
doubtedly under development.
Marantz of Japan has already
announced an amplifier utiliz-
ing five Philips DSP chips (see
January’s “Currents’’). All
these circuits, though they can
be programmed to perform
the same functions, are differ-
ent and incompatible: Soft-
ware designed to run on the TI
chips will not operate on the
Sony devices, and vice versa.

The internal design of
such complex integrated cir-
cuits can have a profound ef-
fect on their performance in a
DSP system. Whereas some
chips may be able to do several
things at once (equalization
and compression, plus artifi-
cial reverberation, for ex-
ample), others may have to be
connected in parallel. On the
whole, there is now, and will
continue to be for some time, a
wide diversity in the abilities
of DSP chips, which may have
important design and perfor-
mance consequences for the
consumer.

Watchers of and partici-
pants in the personal-com-
puter marketplace have al-
ready seen the effects of such
chip-to-chip differences. At
present, nearly all of the per-
sonal-computer industry is
clustered around three archi-
tecturally distinct micro-
processors. The IBM PC and
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its clones use the Intel 8086
family, the Apple Il and Com-
modore 64 computers both use
the Commodore-originated
6502 (though in totally incom-
patible ways), and the Apple
MeclIntosh and Commodore
Amiga use the Motorola
68000, also incompatibly. The
nontransferability of software
between these machines pre-
vents someone from using a
program developed for Com-
puter A in Computer B, unless
the software writer provides
another version for the second
machine or the operator buys
an expensive circuit that es-
sentially turns Computer B
into a temporary mimic of
Computer A.

This is not a call for stan-
dardization, however. Those
aspects of consumer digital
audio most needing regulation
(the CD and RDAT systems
and the signal format for di-
rect digital connections be-
tween home digital-audio com-
ponents) already have been
standardized. Anyway, the
home audio industry has nev-
er handled attempts at stan-
dardization very well. Just re-
member the 45- vs. 33-rpm
controversy, the various quad-
riphonic systems, the clumsy
methods of mounting phono
cartridges (until P-Mount),
and the current multitude of
incompatible infrared remote
controls. What the nascent
digital-audio business does not
need is an ossification of devel-
opment around a specific, and
not necessarily good, proces-
sor architecture, | certainly
would not endorse any stan-
dard that would saddle the
next generation with the digi-

tal equivalent of the pin plug

(a -espicable little connector
from the beginning).

If not standardization,
what would I like to see? At
least one DSP system with
a configuration “open” (non-
proprietary) enough to allow
software development inde-
pendent of the system'’s origi-
nators. This is how IBM has
handled personal computers,
and it is one of the main rea-
sons for that company’s suc-
cess in the field. Contrast this
with the difficulty Apple has
had marketing the rather pro-
prietary Mclntosh to the busi-
ness community.

As | see it, the consumer
has been and will be best
served by the availability of
different and competitive ap-
proaches to the solution of
sonic problems. But that com-
petition must not come only
from parties overseas. Once
home DSP gets over the
equalizer-on-a-chip stage, and
after software for all the stan-
dard audio functions has been
written, further developments
will depend more on psycho-
acoustics and taste. And the
latter, at least, seems to be
quite culture-specific. I fear
that many good domestic
ideas for improving sound
quality via DSP may never re-
ceive commercial embodi-
ment, since all the consumer
DSP hardware will originate
overseas. As the vivacity of
the domestic personal-com-
puter market has shown, a
healthy diversity can come
only when the necessary de-
velopment tools are freely
available to all potential soft-
ware writers. )
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Precision without
complication.

At the very pinnacle of Aiwa’s
technological breakthroughs
resides a new standard of per-
formance. A new level of
precision. A new achievement
in human engineering. Itis
the Aiwa AD-F990B.

The AD-F990B's ability to
meet the dynamic and textural
demands of the best of both
digital and analog source
materials is unprecedented.
The ease with which the
AD-F990B makes this out-
standing performance avail-
able is unbelievable.

At the touch of a single button,
the AD-F990B’s unique
D.ATA. system automatically
analyzes the tape you have
selected. Reference signals
are automatically recorded
and then instantly compared
to the original. Once the
analysis is complete, in just

16 seconds, the Aiwa AD-
F990B adjusts bias, equaliza-
tion and sensitivity to optimum
levels.

Through the use of
Dolby HX Pro, the
AD-F990B then
dynamically
adjusts bias levels
in response to the
music you record. It even
adjusts the bias levels
separately for each channel.

To make perfect performances
even more effortless the
AD-F990B also offers an auto-
noise reduction detector,
auto-recording level control,
auto-demagnetizing system
and auto-intro-play facility.
The Aiwa AD-F990B. Perfec-
tion has never been so easy
to achieve.

SIMPLY ADVANCED

If you can'’t tell whether it's a Stradivarius
or a Guarneri, itisn’t an Aiwa.
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THE AUTOPHILE I

by Jay C. Taylor

Powering Up For Digital Recordings

As car buyers have steered
away from econoboxes in re-
cent years, opting instead for
high-performance road ma-
chines, they’ve also become in-
creasingly demanding about
the quality of their car stereo
systems. Certainly, it was not
a moment of whimsy that led
the Motown giants General
Motors and Ford to ally them-
selves with audiophile compa-
nies in producing factory-in-
stalled car stereos.

Most recently, with the in-
troduction of the first Com-
pact Disc players for cars,
audio-conscious drivers have
started asking the same ques-
tions home-system owners
often ask about the additional
power required to handle digi-
tal program sources. And the
answer is pretty much the
same as it is for home sys-
tems: more. In fact, undoubt-
edly more than is offered by a
standard head end, which typi-
cally tops out at about 12
watts. Cranking up your car
CD player without turbo-
charging your amplifier would
be about as satisfying as driv-
ing a Porsche with a Chevette
engine.

No need to worry. The car
stereo after-market is rolling
out a luscious smorgasbord of
high-end, high-power car am-
plifiers, amplifier/crossovers,
and similar products. And, to
no one'’s real surprise, you'll
find some “home audio” com-
panies offering car models for
the first time.

In the monster amplifier
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category, Carver gets its Mag-
netic Field technology on the
road with the Carver Car Am-
plifier M-240 ($350). Rated at
120 watts (20%, dBW) per
channel (into 4 ohms), it can be
strapped into mono by push-
ing a button, A built-in 115-Hz
crossover allows biamping
with another M-240. Other fea-
tures include an automatic
protection/reset circuit, vari-
able input sensitivity, and de-
layed power-on to prevent
fuses from blowing because of
unregulated turn-on electrical
surges.

Another member of the
turbocharged club is Ken-
wood's KAC-9020 amp (less
than $450), which incorporates
the Direct Linear Drive Cir-
cuit used in the company’s
home amps. The DLD design
employs two amps: an 8-watt
(9-dBW) unit for routine play-
back and an 80-watt (19-dBW)
one for peak power. Side bene-
fits are said to be lower power
consumption and cooler opera-
tion than- with conventional
high-power amps. Switchable
input sensitivity is provided.

Recognizing that flexibili-
ty is an asset in car stereo
components, Crown’s CMA-1
Mobile Amplifier ($995) is a
switchable design that can be
configured in three ways:
three channels at 100 watts (20
dBW); four channels, with two
at 100 watts and two at 50 (17
dBW); and five channels, with
one at 100 watts (for use with
a subwoofer) and four at 50.
Among its other features are
current-limiting for safe oper-
ation at very low load imped-
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ances, a shielded power sup-
ply, and heat-dissipation fins
made of heavy aluminum.

Fujitsu Ten’s 140-watt
(21Y,-dBW) QM-582 ($210) has
a thermostat that cuts the
power-supply voltage by half
whenever the unit's interior
temperature exceeds 85 de-
grees. A large aluminum heat
sink is provided.

The new top-of-the-line
power amp for Alpine is the
3533 ($330), spec’d at 110 watts
(20Y, dBW) per channel into 4
ohms and 140 watts (21,
dBW) mono in the bridged con-
figuration. It comes with both
DIN and RCA input connec-
tors and is only two inches
high, to facilitate installation
in tight spaces, such as under
a seat.

A new name to car stereo
is Hifonics, a Ridgefield, N.J.,
company, which recently ac-
quired distribution rights for
Visonik products in the U.S.
Its own line of five power
amps—all named after Greek
gods—is headed up by the
ZEUS 11 ($650), rated at 250
watts (24 dBW) per channel.
Features include bridging ca-
pability, variable input sensi-
tivity, delayed power-on, full-
power rating with battery
voltages of 11.5 and up, and
protection circuitry.

Offering the only Class A
car amp that I've heard of is
Alphasonik, whose A-2075
($375) is rated at 75 watts (18%,
dBW) per channel into 2 to 4
ohms and at 150 watts (21%,
dBW) bridged mono into 4 to 8
ohms. It boasts delayed pow-
er-on, a special power supply
for immunity to battery volt-
age changes, and a Permatect
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circuit to protect against over-
heating and speaker wire
shorts.

Proton’s Model 250 power
amp ($300) features a soft-clip-
ping circuit, which is said to
prevent audible distortion
when the amp is momentarily
overdriven. Rated at 50 watts
(17 dBW) per channel (12-volt
power, into 4 ohms), it is
bridgeable to 150 watts (21%,
dBW) in mono. The unit also
incorporates a shielded power
supply, high- and low-level
inputs, thermal protection cir-
cuits, and a pulse-width-modu-
lation power supply to sta-
bilize varying battery power.

Mention should also be
made of Infinity, which has
complemented its 75-watt
(18%,-dBW) amp with a “half-
power” version, the MRA-90
($199), rated at 45 watts (16,
dBW) per channel.

Among those offering
combination
equalizers is Metrosound,
whose EQ-345 ($200) is said to
deliver a total of about 90
watts (19'4, dBW) to four
speakers and includes sepa-
rate £10-dB equalization over
nine frequency bands for
front and rear speaker pairs.

Panasonic’s combination
unit, the CY-SG60 ($120), is
only an inch thick. Rated at 12
watts (10%, dBW) per channel,
it also has a 20-dB volume-at-
tenuation button.

power-amp/

Jay C. Taylor is Car Stereo Prod-
ucts Manager for Crutchfield.
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JVC Just Did Something About
the Great Image of VHS —
They Made It Extraordinary

HR-D566U
HQ Hi-Fi STEREO
VIDEOCASSETTE e Y A
RECORDER WITH i e
MTS DECODER

How?

Introducing HQ (High Quality) System
technologies. A new way of processing VHS
signals with two noise reduction circuits and a
higher white clip level.

The result of the HQ System is immediately
clear. The picture is sharper. Colors are more
natural. Video noise is virtually eliminated.

And, if you record with a new HQ VHS
recorder, your recording can be viewed
on any existing VHS recorder.

JVC ensures that complete
compatibility is maintained.
HR-D565U
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High Quality

HQ Hi-Fi STEREQ VIDEOCASSETTE RECORDER

The HR-D566 and HR-D565, JVC’s latest Hi-
Fi VHS VCRs, are the first to incorporate the
HQ System. Proof that HQ pictures are a visual
equivalent to Hi-Fi VHS sound is now available
at a JVC dealer near you.

HQ System pictures make the VHS advantage
clearer than ever before — its quality you’ll
recognize on sight.

2t .' THE GOAL IS PERFECTION.
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JVC COMPANY OF AMERICA, Consumer Video Division, 41 Slater Drive, Eimwood Park, N.J. 07407 JVC CANADA INC, Scarborough. Ont



One of the most
advanced cassette decks
in recorded history.

With its advanced technology and fea-
tures, Yamaha's new K-1020 cassette deck makes
most others seem like ancient history.

To begin with, the K-1020 has a specially
designed closed-loop dual-capstan transport
system. There's one capstan on either side of the
record and playback heads. This insures that the
tape is always In optimum contact for exceptional
frequency response and low wow and flutter.
And separate reel and capstan motors insure
that the tape drive stays isolated from the reel
operation for increased reliability and reduced
modulation distortion.

Each of the three heads in the K-1020 1s
specifically designed to maximize its perform-
ance. The pure Sendust record head has a 2-
micron gap for precise signal recording. The
pure Sendust playback head has a 0.7-micron
gap for accurate reproduction as high as 23 kHz.
And the double-gap erase head has an ion-plated
0.3-micron glass coating to insure that it erases
even difficult metal tape formulations completely.

To set the correct bias for not only different

tape formulations, but each individual tape, the
K-1020 has an Optimum Record Bias Tuning
system. Just press the TEST button and adjust
the bias control until the ORBIT tuning indicator
shows you the bias is precisely set. Then to pre-
vent saturation, use the variable O-VU recording
level indicators to set the level for each tape
formulation/noise reduction combination.

Of course, adeck asadvanced asthe K-1020
gives you a choice of Dolby* B and C as well as
dbx** noise reduction. Plus full-time Dolby HX
Pro* to increase headroom by as much as 8db
at 20 kHz. Along with a full complement of con-
venience features including a four-digit real-time
counter with auto memory.

And the K-1020 is just one in a complete
line of new Yamaha cassette decks. Because his-
tory has a way of repeating itself.

K-1020 shown with Yamaha YHD-1 ()nhndfynamic Headphones
*Dolby and Dolby HX Pro are trademarks of Dolby Ladoratories
**dbx is a trademark of dbx, Inc.

Yamaha Electronics Corporation, USA, P.O. Box 6660, Buena Park, CA 90622

© YAMAHA



TEST REPORTS

HQVHS Hi-FiVCR

Report preparation
supervised by
Michael Riggs,
David Ranada,
Robert Long, and
Edward J. Foster.
Laboratory data
(unless otherwise
indicated) is
supplied by
Diversified Science
Laboratories.

NOT TO BE LEFT BEHIND BY
the improvements in VCR
picture quality afforded by
the Super Beta format, JVC,
the inventor of VHS, has
launched the VHS HQ
(High Quality) system of
video recording. Unlike Su-
per Beta, which places the
luminance carrier at a fre-
quency higher than that
used in standard Beta (and
which may therefore not al-
ways be compatible with the
older system), VHS HQ is
claimed to be completely
compatible with the VHS
standard: Tapes made on an
HQ machine should play
back on all other VHS ma-
chines and vice versa. In
fact, given the way the pro-
cess works, an HQ deck
may provide some improve-
ment in picture quality to
tapes recorded without it.
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AC POWER
EJECT

OUTPUT SELECT.
{TV/VIOED)

DIMENSIONS: 17/, BY 3%/, INCHES (FRONT PANEL),
14%/, INCHES DEEP PLUS CLEARANCE FOR CONNEC-
TIONS. PRICE: $899. WARRANTY: “LIMITED,” ONE
YEAR PARTS, 90 DAYS LABOR. MANUFACTURER:
VICTOR COMPANY OF JAPAN; U.S. DISTRIBUTOR:
JVC COMPANY OF AMERICA, 41 SLATER DR., ELM-
WOOD PARK, N.). 07407.

JVCNR-D566U REMOTE CONTROL HANDSET
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Hi-Ft RECOROING LEVEL ADJUST. =y
MIKE INPUT
HEAOPHONE
CHANNEL SELECT. (UP. DOWN)

Just what does HQ do? For a technical
explanation, see “What VHS HQ Does”
on page 26. In simple terms, the system
is supposed to reduce the apparent
video noise and increase the apparent
contrast of a reproduced image.

In addition to HQ video circuitry,
the HR-D566U includes an MTS (Multi-
channel Television Sound) decoder for
reception of stereo TV broadcasts and
VHS Hi-Fi audio recording for getting
them down on tape intact. As with oth-
er JVC machines, the unit records only
at the two outer VHS speeds (SP and
EP), though it will play back tapes
made at the intermediate LP speed. Its
tuner covers the standard VHF and
UHF channels and 113 cable channels.
There are two F connectors: one for a
VHF/UHF/CATYV input, the other for
an RF output (with mono audio) on
either Channel 3 or Channel 4. JVC pro-
vides antenna splitter/mixers to adapt
the single RF input to multiple-lead-in
systems.

Most of the VCR's secondary con-
trols are easily reached behind a flip-
down door at the right of the front pan-
el. There are quite a few knobs and
switches, but they add to the model's
versatility. For example, you can set
it to record video from the composite-
video input jack and audio from the line-
level stereo inputs, video from the inter-
nal TV tuner and audio from the line-
input jacks (for taping simulcasts), or
both sound and picture from the inter-
nal TV tuner. Another switch affects
the audio recording mode when the se-
lected source is either the tuner or a si-
mulcast, putting a monophonic blend of
the left and right channels on both the
edge track and the VHS Hi-Fi tracks,
the mono SAP (separate audio pro-
gram) on the edge track and the main
program on the Hi-Fi tracks, or the

TRANSPORT
CONTROLS

INSIOE O0OR:
CONTROLS FOR
TV TUNING,
PROGRAMMING,
AUDIO MOOE,
PANEL OIMMER,
SHARPNESS, HEAOPHONE LEVEL,
HI-FI AUOIO LIMITING, RECOROING
SPEEO (SP/EP), MEMORY REWIND,
SOURCE SELECT., CABLE MODE

main soundtrack on the Hi-Fi channels
in stereo and on the edge track in mono.
Indicator lights warn you when you've
chosen the mono mode, while separate
indicators show when an MTS trans-
mission is being received and whether it
includes an SAP.

There also is a choice of what audio
signals you hear on playback: the Hi-Fi
channels only, a blend of the Hi-Fi and
edge tracks, or the edge tracks only.
Another switch chooses how the Hi-Fi
audio signals are recorded and fed out
in playback—stereo, left channel to
both sides, or right channel to both
sides. Also behind the door are switches
for selecting the antenna input and
tape speed and for turning the tuner’s
automatic frequency control (AFC) and
the recorder’s internal audio limiter on
and off. (The audio limiter always func-
tions on the edge track, but can be used
or not, as desired, for Hi-Fi recording.)
And there is a switch that converts the
right channel of the audio recording-
level indicators into a “tracking” indica-
tor to aid in obtaining the best picture
and sound during playback.

Knobs controlling picture sharp-
ness (in playback only) and headphone
level also lie behind the flip-down door,
as do switches to activate and calibrate
the time-remaining counter for T-120
and T-160 cassettes. An “instant record-
ing” button starts taping immediately
from any mode, even if the machine is
turned off, as long as the line cord is
plugged in. The first press starts a 30-
minute timer; additional presses in-
crease the recording time in 30-minute
increments up to a maximum of four
hours (eight hours if you use the nu-
meric keypad and enter button). A tim-
er switch on the subpanel sets up the
VCR for unattended recording.

The programming controls are

HIGH FIDELITY
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VCR SECTION

Except where otherwsse indicated, the recording data shown here apply 1o
both speeds, SP and EP (SLP). data hsted for standard edge track audio
recording were taken with the Dolby B noise reducton engaged All
measurements wese made at the dwect audio and video outputs, with test
signals inrected through the dwect audio and video inputs For audio
recording, the 0 dB reference input level is the voltage required 10 produce
3 percent third-haimonic distortion at 315 Hz The O dB reference output
‘evel 1s the output voltage from a 0 dB input

VHS HI-FI RECORO/PLAY RESPONSE {-20 dB)
oB

0 =t
6 | |

T

} ——
500 1K 2K
+ 12, -13,4d8. 20 Hz 10 20 kHz

STANOARO RECORO/PLAY RESPONSE (-20 dB)

HW220 50 100 200 5K 10K 20K

oB

50 100 200 500 1K 2k 5K 10K 20K
P +0,-348. BOHz to 118 ks

----- EP + 113, -3dB. 78 Hz 10 3 2 kHz
AU0I0 S/N RATIO {re 0-dB output; R/P; A-weighted}
standard VHS Hi-F
SP 481248 83 1/a d8
EP 4611248 8248
INOICATOR CALIBRATION (315 Hz; VHS Hi-Fi)
for 0-d8 input +8d8
tor -10-dB input 3d8
0ISTORTION (THO at -10-dB input: S0 Hz to 5 kHz)
standard VHS Hi-Fi
sP <136% <069%
EP <225% <069%

CHANNEL SEPARATION (315 Hz; VHS Hi-Fi) 58 &8
INOICATOR “BALLISTICS”

Response time 23 msec
Oecay time =270 msec
Overshoot 048
FLUTTER (ANS! weighted peak; R/P: average}

standard VHS Hi-Fi
SP 1017% + <001%
P +028% +<001%
SENSITIVITY (for 0-dB output: 315 Hz}

mike line
VHS Hi-Fi 028 mv 230 my
standard 13mv 1.090 mV

AU0I0 OUTPUT LEVEL (from 0-dB input; 315 Hz)
VHS Hi-Fi 097 volt
standard 041 volt

AUOIO INPUT IMPEOANCE (VHS Hi-Fi)
line input
mike input
VIOEO RECORO/PLAY RESPONSE

SP EP
at 500 kHz + 34 dB + 3B
at 1.5 MKz 2d8 -5 173 dB
at 2.0 MKz 11248 9114 d8
at3.0 MHz 17 d8 161 448
at3.58 MHz : 101 4 d8°
at4.2 MHz :
SHARPNESS CONTROL RANGE
at 500 kHz +13adB
at1.5 MHz 312 -7
2t2.0 MHz
alj.l) MHKz
35810 4.2 MHz

LUMINANCE LEVEL

SP A% low
EP 10% low
GRAY-SCALE NONLINEARITY (worst case) = 10%

64 5k ohms
10 2k ohms

+3 7148
+4 -9 YadB
+113-3348
no measutable effect

CHROMA LEVEL

sP =11 208 low
EP =134dBlow
CHROMA OIFFERENTIAL GAIN none

CHROMA OIFFERENTIAL PHASE

sP <5
EP +<g
MEOIAN CHROMA PHASE ERROR +6"

“Unstable or too low to measure

VC's version of the VHS HQ (High

Quality) system concentrates on re-

ducing luminance (black and white)
and chrominance (color) noise and ex-
panding the “white clip” level, all to pro-
duce sharper edges on black-to-white
transitions and to improve apparent pic-
ture contrast. Since it doesn't attempt to
extend video bandwidth, HQ leaves the
luminance carrier frequency un-
changed, and it is said that tapes record-
ed on HQ machines are completely com-

To a major extent, the VHS HQ sys-
tem capitalizes on the presence of redun-
dant information in a normal video pic-
ture. A video image on a monitor is
formed by the scanning of an electron
beam across the inner, phosphor-coated
surface of the picture tube’s screen, The
picture is composed of a series of almost
horizontal scan lines stacked up vertical-
ly to give the illusion of a continuous im-
age. In the vast majority of scenes, the
information changes very little from one
scan line to the next, at least when com-
pared point by point along adjacent lines.
For example, if a given point on a given
line is bright, the point directly above it
and below it will probably be bright, too.

The HQ system uses a CCD
(charge-coupled device) to delay video
playback information by one horizontal
scan line, which it adds to the next in-
coming one. To the extent that the two
lines are the same (correlated), the video
signals add directly and double in level
(increase by 6 dB). The noise content of
the signals is random (uncorrelated), so
after addition, the noise will increase by
only 3 dB (the square root of the sum of

touchpads on the inside surface of the
subpanel door. The counter-reset and
counter-mode (clock, tape counter, or
remaining time) controls are here, too,
along with a dimmer switch for the dis-
play. The HR-D366U’s programmer en-
ables you to record as many as eight
events over a two-week period with dai-
ly and weekly repeat functions. Clock
time and program memory are retained
for as long as an hour during power
outages, and the deck loads the tape ten
seconds before the appointed start time
and commences recording two seconds
early so you don’t miss the beginning of
a show. You can even choose the re-
cording speed independently for each

the squares of the signals’ instanta-
neous amplitudes). Thus, the adding of
adjacent scan lines should produce a net
improvement of 3 dB in luminance sig-
nal-to-noise (S/N) ratio. The actual pro-
cessing is somewhat more complex than
this, yielding, according to JVC, more
than 3 dB of effective luminance noise
reduction. In a similar manner, the VHS
HQ Chrominance Vertical Processor
correlates the color information line by
line to effect a 3-dB improvement in the
chroma S/N ratio.

The third benefit claimed for HQ is
an extension of the “white clip” level by
20 percent over that of previous VHS re-
corders. In a conventional VCR, video
signals are pre-emphasized (high fre-
quencies are boosted) before modulating
the luminance carrier, so that compensa-
tory de-emphasis after playback demod-
ulation will reduce noise introduced by
the recording process. On a sharp full-
black-to-full-white transition, the pre-
emphasis causes the signal to overshoot
the full-white level corresponding to 100-
percent video modulation.

To prevent overmodulation of the
video FM carrier, a clipping circuit trims
off the overshoot. After playback de-
modulation and de-emphasis, the signal
no longer appears as it originally did.
The transition from black to white starts
off rapidly enough, but before reaching
full white, it slows down, slightly smear-
ing the edges of images. Raising the
white-clip level reduces the high-fre-
quency loss, sharpening black-to-white
transitions and thereby enhancing ap-
parent contrast and detail.

§ Edward J. Foster

program—a nicety we’ve encountered
on few other VCRs.

The numerical programming touch-
pads also can be used to tune a channel
directly, even if you're not in the timer
mode, or you can scan through the
channels via front-panel up/down but-
tons. As received, the unit is set to run
through all VHF and 18 UHF channels,
but you can add to or delete from the
memory. The VCR’s infrared remote
control operates all the normal trans-
port modes as well as the scan and di-
rect-access tuning functions. You also
can use it to turn the VCR on and off
and switch between antenna and VCR.

You can always tell what mode the

HIGH FIDELITY
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One audio tape is so sensi-
tive it can hear a pin drop.
Or the full crash of a cymbal.
To no one's surprise, it's
made by Sony.
Designed with our widest

dynarmic range ever, the

UCX-S can pick up the soft-
st softs you've never heard.
| Or the loudest louds.

Without distortion*

And since we pack
smaller, more uniform parti-
cles on our tape, you can
pack more music in it.

And go from one extreme
to the other.

So pick Sony. And hear
what you've been missing.

THE ONE AND ONLY.®



OF Wh
oy o oy o Oy | TRk JVeC
. L} -
CoMT OFF ~T-Ep) FEO W P m
. . _ J (a7 PR
&l e HEAL-HONE

MTW "Tr"—' m

E..ECY

A OFF

CHROMA DIFFERENTIAL PKASE AND GAIN OF THE
VIDEO RECORDER SECTION AT SP (TOP) AND EP (BOT-
TOM), INDICATED Y THE ANGULAR AND RADIAL
SPREADS, RESPECTIVELY, OF THE WKITE BLOBS NEAR
THE LEFT EDGE OF ™HE VECTORSIOPE GRIDS. BOTN
ARE ENLARGED BY CHROMA WOISE (ESPECALLY AT
THE SLOWER SPEED), BUT THE FACT THAT THE SPOTS
ARE ESSENTIALLY C'RCULAR, RATHER THAN DRA-
MATICALLY ELLIPTICAL, AND CONTAINED IN A SINGLE
AREA INDICATES THAT THE DIFFERENTIAL PHASE (WUE
VARIATION WITH CBANGES IN ERIGHTNESS) AND
GAIN (VARIATION OF COLOR SATURATION WITH
CHANGES IN BRIGHTMESS) ARE WEBL CONTROLLED.
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transport is in by the large illuminated
symbols that appear on the left in the
display below the tape slot. There are
separate symbols for playback, pause,
recording, fast forward, and rewind.
Submodes are indicated by a combina-
tion of symbols. For example, when in
recording-pause, the recording symbol
(a circle) is combined with the pause
symbol (two vertical lines). Shuttle
search (at seven times playing speed in
either direction) is indicated by the play
symbol and the fast-forward or reverse
symbol. Audio-only dubbing (available
for the edge track only) is represented
by a split circle. All in all, it's a very
clever display.

Diversified Science Laboratories re-
ports that the HR-D566U’s tuner is one
of the finest it has tested—especially
with regard to video frequency re-
sponse, which is virtually flat to the
color-burst frequency (3.58 MHz) and
less than 9 dB down at the top of the
NTSC (broadcast video) band (4.2
MHz). With a superior monitor, hori-
zontal resolution should be just about
as good as the NTSC system is capable
of providing. The tuner’s luminance lev-
el is very close to the mark, and gray-
scale linearity is virtually perfect. Chro-
ma differential phase is admirably low,
and the reported chroma differential
gain occurs only at the brightest lumi-

THE HR-D566U"S SECONDARY CONTROLS ARE BENIND
A FLIP-DOWN DOOR ON THE FRONT PANEL, WITH THE
PROGRAMMING KEYS ARRAYED ON THE INSIDE SUR-
FACE OF THE DOOR ITSELF. WAMEDIATELY TO THE LEFT,
ON TNE FRONT PANEL PROPER, ARE TNE MOST COM-
MONLY USED OPERATING CONTROLS: THE TRANS-
PORT KEYS, THE RECORDING-LEVEL SLIDERS, AND
THE CHANNEL-STEPPER BAR.

nance step, so it is not likely that you'll
notice it. This means that neither hue
nor color saturation will be affected by
changes in scene brightness. Chroma
level is low (as usual), but it is almost
perfectly uniform across the spectrum
and therefore easily correctable at the
monitor. Phase (hue) accuracy is very
good, too, with a median error of just
3%, degrees and an equivalent uncor-
rectable spread.

The tuner’s audio frequency re-
sponse is about average. Apparently
JVC uses a sharp filter to remove the
horizontal-scan component, for it is ex-
ceptionally well suppressed in this mod-
el. Signal-to-noise (S/N) ratio also is
substantially better than average. The
audio limiter affects output level when
used, but on or off, there’s sufficient
signal to fully drive a stereo amplifier,
and the output impedance is well suited
to interconnection with your system.

Video response through the unit’s
recorder section is significantly better
at SP than at EP. With the sharpness
control at its center detent, we’d esti-
mate SP resolution to be somewhat bet-
ter than 160 lines (typical of good
VCRs). In extended-play mode, it would
be about 120 to 130 lines based on the
same —6-dB criterion. Advancing the
sharpness knob produces almost per-
fect video response to 2 MHz in the SP

HIGH FIDELITY
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AND YOUR LIVING ROOM
WILL SOUND A BIT BIGGER.

Hold on to your popcorn! Sansui introduces
CinemaSurround: the sensory experience of 360°
theatre sound brought right into your home.

With our DS-77 Sound Processor, you'll see,
hear and feel the difference as CinemaSurround
totally envelops you.

We admit this could cause sensory overload.
So try it without the movie. CinemaSurround
enhances everything from radio to records.

From cassettes to compact discs.

You can also produce CinemaSurround
with our SX-V1000 and AV-C10 Control Centers.
It's further proof that when it
comes to A/V components
and systems, nobody’s got = SSSS IS SRS TS
it together like Sansui.

CinemaSurround. The
experience is so incredible,
you could sell tickets.
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TV TUNER SECTION
All measwements were taken at the dwect audio and video outputs
AUDIO FREGUENCY RESPONSE (mono)

DB'»- U | T T T
0 — ————

—_5t -+ + s + + + B < 4
Wz20 50 100 200 500 1K 2K 5K 10K 20K
+ 1/2,-3d8, 40 Hz t0 12 8 kHz
AUDIO S/N RATIO (mowo; A-weighted)
bestcase (nocoloror luminence) 663448
werst case (crosshatch pattern) 4611408
RESIDUAL HORIZONTAL-SCAN COMPONENT (15.7 kHz)
-96 8

AUOI0 OUTPUT LEVEL (100% modulation)
AlC ot - 1.67 vohts
ALC on 049 volt
AUOIO OUTPUT IMPEDANCE 970 ohms
VIDEO FREQUENCY RESPONSE
1 500 kz ...
tISMHz o o +34d8
n20MHz - + 3408
qIOMHz . la B
at158MHr o R 01
at 4.2 MHz ~-83408
LUMINANCE LEVEL 4% low
GRAY-SCALE NONLINEARITY (worst case) < 5%
CHROMA DIFFERENTIAL GAIN =20%
CHROMA OIFFERENTIAL PHASE = +4
CHROMA ERROR

S level  phase
L 3 *r
megonts dd +¥
bee 0 i r_
cysm 3w +T
yon 3208 6
yollow 38 4T
modian error -3 e +3Wzr
wncorrectable errer + 1408 3ur

mode and increases EP resolution to
about 160 lines, although this results in
a perceptible increase in video noise. In
practice, the picture seems somewhat
clearer than these numbers would im-
ply, because of the slight accentuation
the HQ system gives to sharp edges.
Nonetheless, images recorded at the
standard speed are noticeably better
defined and less grainy than those re-
corded at EP.

On the back panel is a video noise
reduction switch, which JVC recom-
mends be left on for normal playback
and defeated when making copies.
(DSL measured the VCR’s video per-
formance with the switch turned on
and rechecked playback with it off.) De-
feating the video noise reduction sys-
tem produces a slight response im-
provement between 2 and 3 MHz
(especially in EP), but at the expense of
increased snow. Luminance and chro-
ma levels also are a bit more accurate
at SP, although the differences be-
tween the speeds are here too small to
have any significant effect. Gray-scale
linearity is very good at both speeds,
and there’s essentially no chroma dif-
ferential gain at either. Average chro-
ma phase error is the same at both
speeds, and though the chroma differ-
ential phase is slightly worse at EP
than at SP, again, the difference is too
small to be seen.

Measured with the audio limiter
off, VHS Hi-Fi performance is admira-
ble. Flutter is below our reporting limit
at both speeds, as you might expect
from a Hi-Fi recording system, and dis-
tortion, which is primarily the unobtru-
sive second harmonic, is acceptably low
(less than 1 percent from 50 Hz to 10
kHz at —10 dB referred to the 3-per-
cent distortion point). Dynamic range—
also measured with respect to 3-percent
distortion—is 82 dB at the slow speed
and 83Y%, dB at standard speed, both
very good figures. Frequency response
is quite flat at both speeds and varies
only slightly with changes in recording
level. These measurements confirm
JVC’s claim that the HR-D566U makes
an excellent eight-hour audio recorder.

Input and output voltages and im-
pedances are well chosen, although the
rather low overload margin on the mi-
crophone input suggests that you use
care in selecting and placing the mike.
Channel separation is not the best

we've measured, but it is more than ad-
equate for excellent stereo imaging.
The level indicator is calibrated some-
what lower than we've measured on
other Hi-Fi VCRs, which is preferable,
in our view; as long as you keep the
peaks to about 0 dB on the meters, all
should be well.

Edge-track recording is in mono,
with levels controlled by the audio limit-
er regardless of the setting of the audio
limiter switch. Since third-harmonic dis-
tortion reached 3 percent before the
limiter became fully effective, DSL
used that level as its reference. The lim-
iter comes in 2 dB higher and prevents
any further increase in distortion. Ten
decibels below the reference, distortion
is less than 1 percent from 100 Hz to 5
kHz at SP and a little less than twice
that at EP. S/N ratio is respectable at
both speeds. Flutter is about par for
edge-track recording. Overall edge-
track frequency response is quite good
at SP but is 3 dB down at only about 4.5
kHz at EP.

For a top-of-the-line VCR, the HR-
D566U’s special video effects are some-
what limited, but we suspect most us-
ers will find them adequate (as we did).
The unit provides search in both direc-
tions at seven times normal speed and a
still frame that advances continuously
if you hold the pause control down.
There is a slight amount of “tearing”
and some picture shake with still-frame
and a few noise bars and evidence of
tearing in the high-speed shuttle
modes. But the picture is quite view-
able in either case, and we've certainly
seen worse. The special effects work
equally well at both speeds, but not at
all when reproducing an LP tape.

Audio performance is excellent on
the Hi-Fi channels, but noisy and dull
with edge-track recording at the EP
speed. Color rendition was noticeably
blotchier (especially in large solid ar-
eas) at EP than at SP, and as mentioned
earlier, resolution was notably better at
the faster speed, too. For all these rea-
sons, we preferred SP for serious re-
cording. At that speed, the JVC HR-
D566U is a stellar performer, and it is
only by comparison with that level of
quality that we're given cause to com-
plain about the EP reproduction. It’s
definitely a deck that merits serious
consideration, particularly in view of its
very competitive price. °

HIGH FIDELITY



AC POWER

he Akai GX-9 continues the tradi-
Ttion of the company’s former flag-

ship, the GX-7 (which impressed
us when we tested it two years ago and
to which the GX-9 bears a family resem-
blance), with the use of separate GX
heads for recording and playback,
Dolby B and C, automatic bias setting,
and so on. The GX-9 isn’t just an updat-
ing, however: Its control scheme has
been rethought, and so has its comple-
ment of features. It now has a some-
what simpler appearance despite an ex-
ceptionally comprehensive range of
capabilities that includes a much more
sophisticated approach to tape match-
ing and signal metering.

The transport door of the GX-9, like
that of the GX-7, is motorized and will
close automatically if you press any of
the transport control keys. Akai even
tells you not to close it manually—a
hard stricture to honor if you're used to
conventional hardware. Retained from
the earlier model are two useful fea-
tures: Intro Scan, to sample the first
ten seconds of each selection in turn,
and Auto Play, a feature that finds, in
conjunction with the fast-wind controls,
the beginning of the next selection in
the chosen direction and automatically
begins playback. Also held over is the
automatic monitor switching: to tape
during recording or playback, to source
when in the recording-pause mode. A

FEBRUARY 1986

BEHINO DOOR: RECORDING LEVEL,
BALANCE ADJUST: NOISE REDUCTION
(OFF/00LBY 8/C). MPX FILTER ON/OFF;
BIAS ADJUST.; HEAOPHONES; OUTPUT
LEVEL AOJUST.. TIMER MODES SELECT.

manual override is also provided.
Tape-type selection is on the basis
of the cassette-shell cutouts. When you
first press recording-pause (there is no
playback-pause function) after loading
a tape, the GX-9 fine-tunes for bias, re-
cording EQ, and, apparently, tape sen-
sitivity. This involves the recording and
evaluation of test tones in the conven-
tional fashion and automatic rewind to
the point on the tape at which the pro-
cess began. What is astonishing is the
rapidity of the operation: In about two
seconds you are ready to begin record-
ing. The system is designed to do the
best it can and let it go at that; the own-
er’'s manual warns against use of tapes
in shells without the correct cutouts.
Don’t use ferrichromes either—if you
insert one anyway, the readout panel
won't warn you when the tape is be-
vond the deck’s adjustment range.
There is a further bias adjustment:
a manual slider with a center detent to
represent normal tuning. No special
lights, meters, or other technical aids
are provided for its adjustment, al-
though the source/tape monitoring will
enable you to hear the dulling effect of
overbiasing and the peakiness of under-
biasing. Unfortunately, the manual
monitor switch introduces a brief out-
put hiatus when toggled, making it
harder to assess differences in bright-
ness than with instantaneous switch-

COUNTER MODE SELECT.. RESET

MEMORY
REWIND (QMSS)

MusIC
SEEK (IPLS)

TRANSPORT
CONTROLS

RECORDING CANCEL
MONITOR (SOURCE/TAPE)

METER MOOE (PEAK/SPECTRUM)
TAPE-TUNING CLEAR

DIMENSIONS: 17'/, BY 33/, INCHES (FRONT PANEL),
147/, INCHES DEEP PLUS CLEARANCE FOR CONMEC-
TIONS. PRICE: $500; OPTIONAL RC-32 WIRED RE-
MOTE CONTROL, $35; OPTIONAL RC-92 WIRELESS
REMOTE CONTROL, $115. WARRANTY: “LIMITED,”
ONE YEAR PARTS AND LABOR, 150,000 IN-USE
HOURS PARTS ONLY ON SUPER-GX HEADS. MANU-
FACTURER: AKAI ELECTRIC CO., LTD., JAPAN; U.S.
DISTRIBUTOR: ANAI AMERICA, LTD., 800 W. ARTE-
SIA BLVD., COMPTON, CALIF, 90220,

kil



PLAYBACK RESPONSE (BASF test tape; -20 dB OIN)
o8B

o | mag L L

HZ20 50 100 200 500 1Kk 2K 5K 10K 20K
Lett channel + 8. 315 Hz 10 18 kHz

----- Rightchannel  +0.-11/2dB. 315 Hz 10 18 kHz
RECORO/PLAY RESPONSE. TYPE 2 TAPE (-20 dB)

2]

o I - | -

s - “"1

' ¥
HZ20 50 100 200 500 1k 2K 5k 10K 20K
Left channel {(no NR)

+1 1/a, -2 dB. 20 Hz 10 20 kHz

Right channel:

no NR + 1/2.-34d8. 20 Hz kHz
----- Oolby 8 + 1/2.-308. 20 Hz 10 17 5 kHz
— .+ — OolbyC + 1/2.-3d8. 20 Hz 10 18 S kHz

RECORO/PLAY RESPONSE, TYPE 4 TAPE (-20 dB)

DB

0 - s I 1
-5 ¥ i | N
H220 50 100 200 500 1K 2K 5K 10K 20K

Lett channel (no NR) +0 1dB 20 Hz 1o 20 kHz
Right channel:

no NR +0. -2 dB. 20 Hz 10 20 kM2
----- Oolby B +0 2 '/adB. 20 Hz 10 20 kHz
—+— Oolby C ¥ 172 ~3d8. 20 Wz 10 17 KMz

RECORO/PLAY RESPONSE, TYPE 1 TAPE (-20 dB)
o8

O prmy

.

5]

HZ 20 50 100 200 500 1K 2K 5K 10K 20K

Left channet {no NR) +0, -2 1/2 d8. 20 Hz to 20 kHz
Right channel:

——— noNR +0.-3dB. 20 Hz 10 18 5 kHz
----- Dolby B + 1/2.-3d8. 20 Hz 10 16 § k2
—«— DolbyC + 3/4,-3d8.20 H2 10 15 5 kHz

MULTIPLEX FILTER (defeatable)
3/ dBar 15kH2, = -10 dB at 19 kHz (see text

S/N RATIO (re OIN O dB; R/P; A-weighted

Type 2 tape Type 4 tape Type 1 tape
noNR 583448 56 3/a dB 55 d8
Oelby B 671/248 66 d8 64 0B
DolbyC 72 1/4dB T 248 70374 08

INOICATOR REAOINGS FOR OIN 0 OB (315 Hz)

Type 2 tape 048 (with 1 56% THD)
Type 4 tape 0 dB (with 0 71% THO)
Type 1 tape 0 dB (with 0 51% THD)

INOICATOR REAOINGS FOR 3% DISTORTION (315 Hz)

Type 2 tape +4 dB {for +2 1/4 dB DIN)
Type 4 tape +4.d8 (for +51/2d8 DIN)
Type 1tape +4.48 {for +4 dB DIN)
OISTORTION (THO at -10 dB OIN; 50 Hz to 5 kHz)

Type 2 taps <13
Type 4 tape <1

Type 1 tape <16
ERASURE (at 100 Hz} > 68 1/2 08
CHANNEL SEPARATION (at 315 Hz) 39 08
INOICATOR “BALLISTICS™

Response time 32 msec
Becay time =530 msec
Qwvershoot 048
SPEED ACCURACY (105 to 127 VAC) 0 2% fast
FLOTTER (ANS! weighted peak; R/P) +0 DS0%
SENSITIVITY {re OIN O dB; 315 Hz} 110 mV
INPUT OVERLOAO (at 1 kHz) > 10 volts
INPUT IMPEOANCE 67 4k ohms
OUTPHT IMPEOANCE 65 abms
MAXINUM OUTPUT {trom OIN 0 dB) 0 60 volt
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THE GX-9'S SECONDARY CONTROLS ARE BENIND A FLIP-DOWN DOOR.

ing. The manual bias control’s range is
not extreme (Akai says 15 percent in
either direction, evidently to limit the
problems incurred should you set the
slider for an oddball tape and then for-
get to readjust it when you come back
to a more standard variety). We found
that if you leave the slider at one ex-
treme and then run the automatic tape-
matching routine, the circuitry will try
to compensate for the manual setting.

The instructions don’t mention this
at all, though they do make a valiant at-
tempt to satisfy both the neophyte and
the old recording hand in a series of
show-and-tell essays that include tech-
nical matter along with basics. This
tends to make descriptions rather un-
wieldy for both types of users, and
some important material seems to get
lost in the shuffle. The setting of the
bias adjustment, for instance, is ex-
plained in terms of MML and SOL, de-
fined by Akai as “maximum modula-
tion level” and ‘“‘saturation output
level,” respectively, even though they
apparently are used here to signify
midrange headroom and high-frequen-
cy headroom, respectively. But perhaps
the point is moot because of the way
Akai uses these terms in explaining the
GX-9’s very unusual metering system,
which makes their purpose clear even if
the terms themselves are not.

The metering has two button-se-
lected operating modes: peak (a rela-
tively conventional display, with sepa-
rate overall-level indication for each
channel) and spectrum. The latter mode
displays signal level in the band around
8 kHz on the upper (normally, left chan-
nel) display and in the band around 400
Hz on the lower (right channel) one.
Maximum recommended levels for
each band are displayed (after the tape-
tuning process is complete) as rows of
lighted dots next to the appropriate me-
ter sectors. The dots are labeled SOL
and MML for the 8-kHz and 400-Hz
bands, respectively. As you turn up the
manual bias control, the SOL indication
slides downward, the MML one up-

ward; decreasing bias has the reverse
effect.

By using the spectrum mode you
can see what sort of demands are made
by the highs and midrange of the input
signal and adjust the bias accordingly.
However, we found that for gain-riding
during recording, the peak meter mode
is more useful, besides being obligatory
for adjusting recording balance. The
meter scales are most finely divided—
into 2-dB increments—in the range be-
tween —6 and +4 dB. For some reason,
possibly to dramatize the difference be-
tween the old mechanical VU meters
and these peak-reading displays, Akai
has chosen to label the —4 calibration
“0 VU” even though there already is a
0-dB calibration on the scale at the point
where the display changes from blue to
red. Despite this point of confusion,
which the manual ignores, we consider
the metering very good even without
the unusual and possibly useful spec-
tral mode.

Recording level and balance are set
by separate knobs, a sensible and use-
ful approach. Four-second fades in or
out can be created automatically at the
press of the auto-fader button; after a
fade-out, the control adds four seconds
of silence and then enters the record-
ing-pause mode. If you don’t want the
fade, but just the silence, you can use
the auto-mute button instead. If you
make a mistake, REC CANCEL aborts the
recording that's in progress, rewinds
the tape to its beginning, creates a four-
second blank, and enters recording-
pause.

The counter offers three modes: ar-
bitrary numbers (“turns”), which keep
track of tape position in all modes (in-
cluding fast winding) and thus is reec-
ommended for indexing purposes;
elapsed time, which counts only the
time spent in playback or recording;
and remaining time, which begins by
evaluating the tape automatically for
length (flashing “C-90,” “C-60,” and “C-
46” in succession until it reaches a deci-
sion) and then shows how many min-
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utes and seconds of tape remain on the
supply hub.

The tapes DSL used in its tests are
a close match to the manual’s recom-
mendations, though it lists the now-dis-
continued Maxell UD formulation as
the Type 1 ferric and specifies C-60s.
We use C-90s because buyers show
such an overwhelming preference for
them and presumably will use them in
the decks we evaluate. In any case, the
record/play response curves measured
by the lab all are very good or excellent.
Those for the Type 1 tape (Maxell UDS-
I ferric) are the flattest; those for the
Type 4 (TDK MA metal) have the most
extended highs, particularly in the left
channel (not shown); those for the Type
2 (TDK SA ferricobalt) seem very
slightly underbiased, with a tendency
to peak a bit (particularly, again, in the
left channel) at the top. As level is in-
creased to —10 and 0 dB, the curves
take on some downward tilt, represent-
ing progressive compression toward
the high-frequency end, but hold up
well nonetheless—to about 10 kHz or

beyond with the Type 4 metal, for in-
stance, depending on the noise reduc-
tion chosen.

Playback response is excellent—
thanks, in part, to an excellent azimuth
match between the deck and our BASF
test tape. When the lab measured the
multiplex-filter response, it found (as it
did with the GX-7) that it could be de-
duced only through a comparison of the
playback response with and without
the filter. With noise reduction on (a ne-
cessity if the filter is to be active), re-
sponse is rolling off so fast at 19 kHz
that the attenuation figure shown in
our data column can be only an approxi-
mation.

The remaining data for electrical
and mechanical performance all are
good or excellent, with one minor ex-
ception, which, in light of Akai's use of
such perfectionist touches as direct-
coupled circuitry and oxygen-free cop-
per wiring, is rather surprising. The dis-
tortion at high frequencies (the 5-kHz
measurement is worst-case for each of
the three tapes) is a little higher than

Revox B-215

usual. Moreover, the low-frequency (50-
Hz) distortion, particularly for the Type
1 tape, contains significant quantities
of the second harmonic, suggesting
that the tape may not be the limiting
factor in this respect (since tape distor-
tion is typically of the odd-harmonic va-
riety). On the other hand, these low-fre-
quency measurements aren’t worri-
some: only 0.54 percent for the Type 2
tape, 0.33 percent for the other two.
We are, if anything, even more im-
pressed with the GX-9 than we were
with its predecessor. The speed and
automation of the tape-matching sys-
tem and the unusual spectral mode of
the metering are among the standout
features, together with the optimiza-
tion of recording parameters that they
help make possible. Also to the point is
the closed-loop dual-capstan direct-
drive transport, which surely is respon-
sible for the excellent flutter figure.
The remaining features, though less
important in a performance sense and
more a question of taste, also contrib-
ute to the GX-9’s unique personality. e

Cassette Deck

evox equipment is unique. If
Ryou've used any of the compa-
ny’s current electronics—or even
if you've just read about them in our
test reports on the B-285 receiver (April
1985) and B-252 preamplifier (Decem-
ber 1984)—you’ll have some inkling of
how this “computer’ cassette deck
works. If not, you may find it a little
awesome at first. Its collection of sil-
ver, gray, and red buttons (or keys, as
the manual aptly calls them) makes the
B-215 do some things that other decks
do in other ways or under other names
and some that few decks do at all. But
be-of good cheer: The exotic quickly be-
comes the familiar, once you dive in,
and the results are more than worth an
initial moment of perplexity.
The controls actually are deployed

FEBRUARY 1986

with unusual logic. The normal trans-
port functions are handled by the but-
tons along the top right, with the level-
metering and function readouts on two
LCD (liquid-crystal display) panels at
the top left. Below the LCDs are the re-
cording controls; below the transport
buttons are those for playback func-
tions. The cassette well, in the center,
has a pop-off plastic cover to protect it
from dust when the deck’s not in use.
You insert and remove cassettes by
hand, without mechanical intervention,
so you can flip a cassette over at the
end of Side 1 faster than you can with
most other unidirectional decks.
Immediately above the well are two
large metal buttons. SET LEVEL, on the
left, will assess source-signal amplitude
for as long as you push it and then will

DIMENSIONS: 177/, BY 6 INCNES (FROMT), 13/,
INCHES DEEP PLUS CLEARANCE FOR COMMECTIONS.
PRICE: $1,390. WARRANTY: “LIMITED,” TWO
YEARS PARTS AND LABOR, EXCEPT FUSES AND
BULBS. MANUFACTURER: STUDER REVOX GMBN,
WEST GERMANY; U.S. DISTRIBUTOR: STUDER RE-
VOX AMERICA, INC., 142S ELM HILL PINE, NASH-
VILLE, TENN. 37210.
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1. Youn get a month-by-month listing of all the
new LPs, Cassette tapes and compact dise
recordings. (Over 50,000 titles every month.
The average issue is well over 270 pages.)

2. You'll learn which records and tapes are about
to be discontinued—before it happens!

3. You’ll get listings for spoken word, interna-
tional, religious, folk music, boxed sets and
electronic music—as well as a complete clas-
sical music listing.

4. Youl get a complete price list of every record,
tape and CD—so there will never be any con-
fusion about costs.

5. Our December and June issues (which is
$3.95) is a massive collection of the year’s
record and tape information—over 430
pages. It is probably the most important
reference a music lover can have—and utter-
ly indispensable for anyone who sells re-
cords, tapes and compact discs.

THE NEW SCHWANN:

NAME

7. WE SAVED THE BEST FOR

P.0. BOX 41094, NASHVILLE, TN 37204

YES! send me one year of THE NEW SCHWANN (12 issues
including the big double issue) for just $35 and my FREE phone.

Good
Reasons

You need the
Schwann Catalog

6. You won’t have to look for the SCHWANN

CATALOG every month. It will come right to
your home or office. You can just sit back and
enjoy the convenience. All you have to do s fill
out the form below...

LAST. HERE’S THE MOST
EXCITING NEWS OF ALL:
We will send you—as a Special
Bonus—a brand-new push-
button phone. Complete with
standard plug. With auto-
redial of your last number and
features you'll find on phones
costing as much as $25...
or more.

AOORESS

APT #

CITY/STATE/ZIP

IS G SIS G SIS SIS SN GIS SIS SIS SIS SIS Sy

FOREIGN RATES: CANADA, $40.00, OTHER FOREIGN $45 ($80 AIR MAIL)
PAYMENT IN U.S. CURRENCY ONLY—MUST ACCOMPANY OROER |
————————————— 4



RECORDING
LEVEL. BALANCE

avaust ——_|
ape maTcH. —{_|

HEADPHONES ——

HEADPHONE LEVEL ADJUST

set the recording level accordingly, for
a maximum reading of +2 dB on the
meters. The operation of FADE IN/oUT
is unusual in that it imposes fades, rath-
er than the usual instantaneous action,
on the pause control in the recording
mode. If you start from the recording-
pause mode, the input will fade up to
the preset level in about one second;
pressing PAUSE again will fade back
down and then stop the deck in PAUSE.
If you want to halt recording immedi-
ately, without a fade-out, you must
press STOP rather than PAUSE.

To eliminate the fade-in, you must
press the fade button before starting
the deck, extinguishing the FADE leg-
end above the meters. However, the B-
215 can leave a noticeable “chiff” in the
recording if the transport is engaged
with the signal at full level. You can
sidestep this problem by using flying
starts (pressing both PLAY and RECORD
during playback to record over a por-
tion of the music) when you want very
tight edits, but in normal operation, the
B-215’s brisk fade consistently delivers
the most pleasing results.

Recording parameters can be set
automatically with manual participa-
tion by the recordist. The deck reads
the keyways in the cassette shell and
sets bias and equalization accordingly.
But you can override its choices with
the tape-type button, which steps
through four options: Type 1 (ferric
bias, with 120-microsecond EQ), Type 2
(bias for chrome or ferricobalt tapes,
with their usual 70-microsecond EQ),
Type 2-120 (the same bias, but with 120-
microsecond EQ), and Type 4 (metal-
tape bias, 70-microsecond EQ). This
means that if you have a nonstandard
shell, which would create incorrect set-
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AUTO. RECOROING LEVEL ADJUST

MONITOR TAPE/SOURCE

tings in most decks that match the tape
automatically, you can overcome the
problem manually. The extra Type 2 op-
tion enables you to do what some tape
duplicators do: go for the extra high-
frequency headroom of the 120-micro-
second EQ with chromium dioxide or
ferricobalt tapes, so that you can have
both maximum midrange level (for the
widest dynamic range) and clean highs
even with demanding signals that
would require a lower recording level
with 70-microsecond equalization.

Once you (or the deck) have chosen
the basic bias and EQ settings, the B-
215 can fine-tune them and its input
sensitivity (Dolby recording calibra-
tion) for the specific tape in use and
then memorize the results. It has a total
of six memories: three for Type 2 tapes,
two for Type 1, and one for Type 4
(which are both the scarcest and the
most consistent brand-to-brand and
therefore the least in need of multiple
memories). The memory is selected by
pushing ALIGN to step the left display
panel to the desired number; the fine-
tuning itself is achieved by switching
into the recording-pause mode and then
pressing ALIGN once more. The B-215
records and evaluates a series of test
tones, adjusts itself accordingly, stores
the settings in the selected memory,
and rewinds to the point at which the
process began.

The transport includes an optical
sensor, so rewinding proceeds only to
the end of the recording tape—not to
the end of the leader. Actually, the deck
rewinds into the leader, then cues up a
short distance into the tape itself (un-
less you hold the rewind button in until
the tape stops, in which case it remains
cued into the leader). This is necessary

AUTO. FADE ON/OFF

TRANSPORT
CONTROLS

ON/STANDBY

AUTOMATIC-MO0E
PROGRAMMING,
TIME-QISPLAY
CONTROLS

PLAYBACK RESPONSE (BASF test tape; ~20 dB OiN)

o8

° | ! ! I

=)

821511
HZ 20 50 100 200 S00 11X 2K

——  Left channel + 34, - 1/2dB. 315 Hz 10 18 kHz
Right chanmel B 18k
RECORD/PLAY RESPONSE, TYPE 2 TAPE (-20 dB)}

5K 10K 20K

oe

. . .
= ) T3

HZ20 50 100 200 500 1K 2K 5K 1OK 20K

Lett channel (no NR) + 12, -3 dB. 20 Hz 10 20 kH:
Right channel:

-——— noNR + 1/2,-2 dB. 20 Hz to 20 kHz
----- Dolby 8 +0.-34dB. 20 Hz to 19.5 kHz
—-— DolbyC + 1/a, -3 dB, 20 Hz 10 19 kH;

RECORD/PLAY RESPONSE, TYPE 4 TAPE (-20 dB)

oe
0 K om—r

+ g
5 t 1 . -

HZ 20 50 100 200 500 1x 2K 5K WK 20K

Left channel (no NR) +0. -3 dB. 20 Hz 10 20 kHz
Right channet:

~——— noNR +1,-2d8. 20 Hz 10 20 kHz
----- Delby B +1, -2 dB. 20 Hz 10 20 kHz
—=-— DolbyC +11/a, -2 ¢B, 20 Hz 10 20 kHz

RECORD/PLAY RESPONSE, TYPE | TAPE {-20 dB)

oe
0 | rmmm——
5 HE—

HZ 20 50 100 200
Left channel (no NR)

4 + 4 ‘
500 1K 2K SK 10K 20K

+ 174, -3 dB, 20 Hz 10 20 kHz

Right channel:

no NR + 1/2,-3 dB, 20 Hz 10 20 kHz
----- Oolby 8 +0.-2 /2 dB. 20 Hz to 20 kHz
—-=—DolbyC + Y4, -3 dB. 20 Hz 10 19 kHz
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MULTIPLEX FILTER {defeatable)
+ 1/2.dB at 15 kHz, -32 dB a1 19 kHz

S/N RATID (re DIN 0 dB; R/P; A-weighted}

~ Typeltape  Typedtape  Typeltape
noNR 5517248 51 3/4 d8 5148
Dolby B 65'/248 62 114 d8 611/448
Dolby C 741448 70 344 d8 70 114 dB

INDICATDR READINGS FDR DIN 0 dB (315 Hz)

Type 2 tape + 3 d8 (with 4 0% THD}
Type 4 tape + 2 d8 (with 2 0% THD)
Type | tape +2d8 {with 1 1% THD}

INDICATDR READINGS FOR 3% DISTORTION (315 Hz)

Type 2 taps + 1 d8 (for —1 1/4 dB DIN)
Type 4 tape +4 dB (for +13/14dBDIN)
Type 1 tape +548 {for +21/2d8 DIN)
DISTORTIDN (THD at -10 dB DIN; 50 Hz to 5 kHz)

Type 2 tape <13%
Type & tape <070%
Type 1 tape <061%
ERASURE (at 100 Hz)

Type 2 tape 751/248
Type 4 tape 5717248
CHANNEL SEPARATION (at 315 Hz} 571248
INDICATDR “BALLISTICS "

Responss time 48 msec
Decay time = 1,000 msec
Dvershoot 048
SPEED ACCURACY (105 to 127 VAC) 0 5% fast
FLUTTER (ANS! weighted peak; R/P) +007%
SENSITIVITY (re DIN 0 dB; 315 Hz) 66 mv
INPUT DVERLDAD (at 1 kHz) 29 volts
INPUT IMPEDANCE 100k ohms
DUTPUT IMPEDANCE 1,500 ohms
DUTPUT LEVEL (from DIN 0 dB) 0 82 volt

REPORT POLICY

Equipment reports are based on laboratory
measurements and controlled listening tests.
Unless otherwise noted, test data are provided
by Diversified Science Laboratories. The
choice of equipment to be tested rests with
the editors of Hign Fioeuty. Samples normally
are supplied on loan from the manufacturer.
Manufacturers are not permitted to read re-
ports in advance of publication, and no report
or portion thereof may be reproduced for any
purpose or in any form without written permis-
sion of the publisher. All reports should be con-

strued as applying to the specific samples test-
od. Hign Fioeury and Diversified Science
Laboratories assume no responsibility for
product performance or quality. I
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if you're recording over a signal that
begins at the very start of the tape, the
onset of which otherwise might remain
unerased. In general, this automatic
cueing scheme is an elegant way of
avoiding both the wait while the leader
runs through and the rough start that
often results from putting signal on the
first few inches of tape, though we
found its operation rather inconsistent,
apparently depending on the transpar-
ency of the leader.

Diversified Science Laboratories
tested the B-215 with BASF Pro II chro-
mium dioxide for the Type 2 formula-
tion, BASF Metal IV for Type 4, and
TDK AD-X superpremium ferric for
Type 1. DSL followed our standard
practice in using ALIGN to tune to each
tape with the noise reduction turned
off, then measuring response at all
noise reduction settings without fur-
ther fine-tuning. Many decks can be
used only this way because engaging
the tape-matching controls automati-
cally defeats the noise reduction until
the process is finished. Some that can
be tuned either with or without noise
reduction give better results if they’re
tuned without, even for noise-reduced
recordings. However, the Revox man-
ual (which, like the front panel, is a
model of organization, if not of idiomat-
ic English usage) suggests that you
should choose your noise reduction
mode before alignment.

So the record/play results, fine
though they are, might have been
slightly better yet if we had followed
the manual rather than standard test
practice. It's possible, for example, that
the slight midrange bump in the Dolby
C curve with Type 1 tape might have
been smoothed a bit had the deck been
retuned with Dolby C on. But the re-
sponse curves all are so broad and flat
as is that they are beyond comparison
with those of most other decks. At high-
er levels (not shown), some slight peak-
ing intrudes into the range above 10
kHz, suggesting relatively low bias set-
tings or overreaction by the built-in
Dolby HX Pro headroom-extension cir-
cuitry. But again, these curves are ex-
cellent by comparison with those of oth-
er decks, and the high-level curves
remain quite flat to about 8 kHz even
with Type 1 tape.

The Type 2 tape exhibits less head-
room—not only at high frequencies (to

be expected with the 70-microsecond
EQ), but also in the midrange, which
again suggests underbiasing. The lab’s
highest recording level in the response
tests is at DIN 0 dB (250 nanowebers
per meter), which in this case actually is
a little above the overload point (repre-
sented by 3 percent third harmonic dis-
tortion), and some compression is visi-
ble throughout the trace. The metering
compensates for this, however, by read-
ing 1 dB higher than for the other two
tapes and thus encourages you to re-
cord 1 dB lower in normal practice.
Chrome can stand it: As you can see
from the data, its noise level is signifi-
cantly lower than that of either of the
other tapes, so that its total dynamic
range actually is greater, despite the
slightly restricted headroom.

The signal display has excellent
range and resolution—increments of 1
dB (the same as in the recording-level
adjustment circuitry) from —6 to +8,
giving you a very clear view of any
overrecording. The scale extends down
to —30 dB, and though the element just
below this calibration is always lit (or,
in fact, blackened against the reflective
background), there actually are two
“meter” elements between it and the
calibration at —20, giving you an un-
usually clear picture of signal behavior
at low as well as high levels.

The counter (which, except during
the tape-matching procedure, domi-
nates the left-hand LCD panel) reads
only in minutes and seconds from the
head of the tape. The manual says that
you will get the most accurate readings
if you start out by cueing to the begin-
ning of the tape and setting the counter
for the appropriate tape length (using
PLAY TIME to step the display through
its cycle: C46, C-60, C-90, C-120). But it
also notes that even if you begin with
an unrewound tape and misinform the
logic about its length, the microproces-
sor assigned to this function will be
able to approximate the time figure
within a few seconds after you start
playback or recording.

You can store the time “‘addresses”
of two locations on the tape by finding
the spot you want and pressing first
STORE and then Loc (location) 1 or 2.
You can then go to either of these spots
by pressing LOC once again—which can
be handy in returning to the start of
whatever you just recorded, in order to
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THE 1986
MUSICALAMERICA

INTERNATIONAL DIRECTORY OF THE PERFORMING ARTS

AV IHL AB LE Musical America is pleased to invite you to order

gggies of the 7986 Directory of the Performing Arts for

The authoritative reference source for interna-
tional listings in music and dance presents in one com-
prehensive 600-page volume the 1986 listings for:

Musiec.

MUS[CAL AMER]CA Over 600 orchestras. chamber ensembles, opera com-
panies and choral groups are listed with important infor-
mation on “target decision makers” and concert halls
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. Dance.

. From Alvin Ailey to Zorongo Flamenco, over 600 dance
. companies are listed: ballet theatre, comedy, children’s
. dance, folk and mime. Includes regional and national
. companies throughout the U.S. and Canada
.

.
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.

Performing Arts Series and Festivals.
A survey of popular and classical music, theatre and
dance series sponsored by communities, societies and
universities

Music Schools, Contests,

Foundations and Awards.

From smali music schools to music departments at
major universities. In addition, over 100 international
music competitions are accompanied by information on
requirements for entry

Plus complete international listings for:
Music publications. Professional services and organiza-
tions. Artist managers. Music publishers. And perfor-
mance schedules for North American concert halls

Each listing will also provide you with an address,
phone number and the names of key people to contact

To reserve copies of the 1986 International Di-
rectory of the Performing Arts at $55 each, please return
the form with your check to:

Musical America, Circulation Department,
825 Seventh Ave., New York, NY 10019

r . . .
| T Q TVp) 1986 MUSICAL AMERICA DIRECTORY MA2 |
/ \ L CIRCULATION DEP T.—8TH FL I
| — M A 825 SEVENTH AVENUE, NEW YORK, NY 10019 I
I NAME _ ) S |
[ Please send me the 1986 International Directo- ~ ADDRESS R O | E— |
| ry of the Performing Arts for $55 each. CITY STATE 2IP 7 - - :
| lenclose S T ,f(?r . (IF FOREIGN) PROVINCE COUNTRY S _

_ Directory (Directories). ) l
| (Price includes postage and handling on U.S. CHECK ENCLOSED CHARGE = MASTER CARD | VISA |
| orders. Outside the U.S. add $10 for surface - I
| mail, $20 for Air Mail.) CARD NO e _ DaTe -

I PAYMENT INU S CURRENCY ONLY (PAYMENT MUST ACCOMPANY ORDER) I
------—_——------l_---------—---——-------J



DENON PRODUCTS NEVER CHANGE
JUST FOR THE SAKE OF CHANGE.

When your products are already recognized as the finest loop to let you create a fully integrated home entertainment
in their categories, you don’t need to make drastic changes system.
every year. So instead of radical reconstruction, Denon Denon’s new DCD-1500 Compact Disc Player provides
products undergo thoughtful refinement. not one, but two Direct Digital-to-Analog Convertors (DDACs),

Take the new DR-M44HX Cassette Deck. It is the same the only ones hand-tuned for reduced D/A transfer distortion.
deck that won acclaim from the U.S. to the U.K. and Australia That shouldn’t be surprising. You'd expect no less from the

— now with Dolby® HX Pro headroom extension. And low-noise Company that invented digital recording.
So the next time you read about components that are

LC-OFC wiring.
The Denon DRA-755 AM/FM Receiver now incorporates “completely new,” be skeptical. You don't have to go back to
complete audio/video switching and an external processor ground zero when you build something right in the first place.
-
,, -
i
L
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do it over or to double-check its quality.
You can also press LOOP, and the deck
will repeat the passage between the
two markers as many times as you like.
If you know the time address of the
passage you want (and this system en-
courages keeping all your labeling rec-
ords in those terms), you can zero in on
it by watching the counter while press-
ing the appropriate fast-wind button
and, as a brake, STOP. Or you can enter
the desired elapsed time (which will ap-
pear on the display) by tapping or
pressing MINUTES and SECONDS, then
store it, and, by pressing LOC again, cue
automatically to that address.

It all works superbly, though we
wish that Revox had included more ex-
planation of how and why, so that the

user could understand better every-
thing that is going on. The manual has
one brief section on the philosophy be-
hind the use of 120-microsecond EQ
with Type 2 tapes, but many users also
would like to know more about the tape
matching, the automatic leader cueing,
the motion/length sensing, and the
transport’s logic priorities—which,
among other things, automatically
switch the monitor from SOURCE to
TAPE when you begin recording.

Little is said even about the dual-
capstan drive, which is responsible for
the B-215's excellent flutter figures. All
the measurements are excellent, in
fact. Input overload does occur at a sur-
prisingly low level (most other decks
and electronics clip at something more

than 10 volts), but 2.9 volts should be
enough to pass even the most ambi-
tious transients from typical source
components. Impedances are well cho-
sen to mate with other gear. The head-
phone output is adjustable in eight level
increments.

It goes almost without saying that
the B-215 can be controlled remotely—
either with the wireless B-201 or as part
of an interlinked Revox system, for
which there are provisions on the back
panel. The options in this respect, which
even extend to multiple rooms, make
the B-215 potentially part of the world’s
most sophisticated one-brand music
system. But audiophiles will seek it out
all by itself for its superb performance
and elegant automation. .

Yamaha K-1020

Cassette Deck

AC POWER

EJECT

OUTPUT LEVEL
ADJUST.

HEADPHONES

erformance seems to have been

the top priority of Yamaha's de-

signers in shaping the K-1020.
While even a casual glance shows that
its cannily chosen features emphasize
utility rather than glitz, it is the internal
refinements, which a typical user might
overlook altogether, that more accu-
rately characterize the deck’s inten-
tions. Among these are a dual-capstan
closed-loop drive; a die-cast head-
mounting block; high-performance au-
dio circuitry that, for example, reduces
ground loops through the use of a cop-
per bus-bar ground instead of the usual
printed-circuit ground; isolation of the
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MASTER FADER
TRANSPORT CONTROLS

noise reduction from other circuits to
minimize interference; and a double-
gap erase head with a thin (“ion plat-
ed”) glass coating.

More obvious, even commonplace,
but no less important to the overall aim,
is the inclusion of all three major noise
reduction systems—Dolby B, Dolby C,
and DBX—plus Dolby HX-Pro head-
room extension (aptly styled a “dynam-
ic bias servo” here). The separate re-
cording and playback head elements in
the central cassette opening, together
with the separate noise reduction cir-
cuits for recording and playback, make
monitoring possible and (not incidental-

BEHIND DOOR:

p—— AUTO. RECORDING

NR MODE
(DOLBY B/00LBY
C/DBX/OFF),
MPX FILTER;
BIAS ADJUST.;
RECORDING
LEVEL ADJUST.
(L. R); TIMER,
REPEAT MODES

MUTE/SKIP

DIMENSIONS: 17 BY 4%/, INCHES (FRONT PANEL),
14/, INCHES DEEP PLUS CLEARANCE FOR CONMEC-
TIONS. PRICE: $599; OPTIONAL RS-20 WIRED RE-
MOTE CONTROL, $50; OPTIONAL RMA-K20 EIA
RACK-MOUNT ADAPTERS, $17. WARRANTY: “LIM-
ITED,” OME YEAR PARTS AND LABOR. MANUFAC-
TURER: MIPPON GAKKI CO., LTD., JAPAN; U.S. DiS-
TRIBUTOR: YAMAHA ELECTRONIKCS CORP., U.S.A.,
6660 ORANGETHORPE AVE., BUENA PARK, CALIF.
90620.
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PLAYBACK RESPONSE (BASF tast tape; -20 dB DIN)
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ly) help in assessing the effectiveness
of the deck’s bias-setting feature
(acronymed as “ORBIT,” for “optimum
record bias tuning”).

In the realm of convenience func-
tions, the K-1020 provides both timer-
start and repeat—of either the whole
cassette side or a portion that you pro-
gram with the reset and memory but-
tons. Automatic mute and seek are trig-
gered by the mute/search button.
Tapping it during recording produces a
four-second blank, and holding it in will
extend the blank until you release it.
Either way, after creating the blank,
the deck stops in pause. Pressing PLAY
during recording produces a blank
without stopping the tape. Pressing
MUTE/SEARCH together with one of the
fast-wind buttons seeks out the next in-
terselection blank in the indicated direc-
tion. Incidentally, the fast-wind speed
increases by half if you hold your fin-
ger on the button instead of merely tap-
ping it.

Then there is what Yamaha calls
“recording return.” When you press
REWIND while the deck is in the record-
ing mode, it will automatically return to
the point where recording began or to
zero on the tape counter, whichever is
nearer. This makes it easy to redo a dub
you’ve just botched. The deck’s line and
headphone outputs switch automatical-
ly to source (when the deck is stopped
or in recording-pause) or to tape (dur-
ing playback or recording), though it
can also be switched manually. And fi-
nally there is automatic tape-type selec-
tion, based on the cassette-shell indica-
tor notches.

To adjust the bias, you enter the re-
cording mode, switch in an oscillator
that puts a 1-kHz tone on the left chan-
nel and a 10-kHz tone on the right (by
pressing the BIAS TEST), and start the
tape. As you turn the BIAS ADJUST, the
Orbit comparator circuitry reads the
tones off the tape. Their relative levels
are displayed on two LEDs, whose
brightness should be equal for theoreti-
cally correct bias. Though the owner’s
manual doesn’t say so, it’s best to turn
off Dolby noise reduction for this test
because there's no tape-sensitivity ad-
justment, and a tape that is significant-
ly nonstandard in this respect is likely
to produce flatter overall response
when tuned without the noise reduc-
tion, even if you'll eventually be mak-

ing a Dolby recording.

Diversified Science Laboratories
found that the results obtained by fol-
lowing this procedure tended toward a
slight, though broad, rise in the treble,
with some minor peakiness at the ex-
treme top in the Type 2 curves. The
tapes used were TDK SA-X, a premium
ferricobalt, as the Type 2; TDK MA for
Type 4 (metal); and TDK AD, a middle-
grade ferric, as the Type 1. You can use
the bias knob to tweak the response up
or down from the Orbit setting, and in
the listening room we did marginally
prefer the sound of some Type 2 tapes
with a little more bias than the LEDs
said was optimum. (Moderate increases
in bias yield more midrange headroom
but duller highs; moderate decreases
give a little treble zing, particularly at
high levels, but also result in less dy-
namic range in the mid frequencies,
where most music needs it more.) The
bias knob has a detented center posi-
tion, which is calibrated for 20-percent
increase or decrease at the extremes,
relative to this norm.

In general, response is quite flat
and reproduction struck us as very
good. Curves made at 0 dB are excel-
lent (thanks, no doubt, to the Dolby HX-
Pro) and with metal tape exhibit only
minor compression below 10 kHz or so.
In fact, at —10 dB the responses from
all three tapes (with no noise reduction)
measure more perfectly flat right up to
the onset of the final high-frequency
rolloff (which is at 19 kHz with Type 4)
than do the respective curves at —20
dB, shown in our graphs. The playback
tests also produced excellent high-fre-
quency results, with first-class azimuth
agreement between the deck and the
BASF test tape.

In making our recordings, we ad-
mired the deck’s level-setting scheme:
separate level-trimming knobs for each
channel plus a single slider used as a
master fader. You can preset the knobs .
with the fader all the way up, lower it,
start the recording, and then fade in.
The basic concept is excellent (we'd like
to see it become more widespread),
though the differentiation of look and
feel between the slider and the knobs
makes this realization particularly suc-
cessful, and the calibration of the slider
in dB below full-up 0-dB level can be
genuinely helpful. We only wish the
trimming knobs had been more useful-
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ly calibrated; as it is, the dot on each
knob’s face is too far from the front-
panel markings for its position to be
clearly readable, unless the deck is
viewed straight-on.

The metering reads in 2-dB incre-
ments from —16 to +16 dB (relative to
its own 0-dB calibration), with addition-
al elements representing +20, —20,
and —30. Though some decks offer
even finer scale divisions in the critical
range, very few approach the breadth
of this model’s—32 dB in all! The upper
half of this range actually is the impor-
tant part, however, because the mid-
range overload points for the three test
tapes are all close to +8dB, and the sat-
uration levels for other typical tapes
can be expected to fall nearby. Down
the center of the display is a strip that
lights in response to the tape type to
suggest the useful recording-level
range for the tape. It lights to +8 for
Type 2 and Type 1, to +10 for Type 4—
almost spot-on the 3-percent midrange
distortion points measured by DSL. All
in all, the metering is first-rate.

Many decks have difficulty erasing
metal (Type 4) tapes because their coer-
civity is higher than that of formula-
tions in the other two groups. Yamaha
claims unusually high performance for
the K-1020’s erase head (though only at
ultrasonic frequencies), so we were a
little taken aback by the disparity in
DSL’s data between the excellent era-
sure figure for the Type 2 tape and that
for Type 4. The test was made with a

100-Hz test signal—a frequency that is
much harder to erase than an ultrason-
ic one because it records deeper into the
tape’s magnetic coating. Since very
loud sound that has been reduced by
only 50 dB may well be audible during
pauses in the music, it might be prudent
to bulk-erase metal tapes before reuse.
Speed accuracy is excellent. The
wow and flutter figure is good, though
not as low as might be hoped, given the
closed-loop drive. The input is very sen-
sitive (with typical sources, we left the
recording-level knobs only about one-
quarter open), but the overload level is
nonetheless generous (more than 10
volts). For A/B comparisons, output
level can be adjusted to match input by
means of the front-panel knob (which
also controls output to the headphone
jack). However, in cases where input
level is unusually high, you must use
the K-1020’s own monitor switch.
There are many impressive details
to the new Yamaha. Among those we
haven’t described is the tape counter,
which reads in minutes and seconds
and requires no advance calibration (a
task we often forget to do on other
decks). Such touches help make this
deck an unabashed pleasure to test, be-
yond simple admiration for its demon-
strable technical competency. Given
how diverse and elusive these mat-
ters—essentially of taste—can be, you
may not react to the K-1020 as we did.
But you'll never know unless you test-
drive it. °

MULTIPLEX FILTER (defeatable)
+ 14 dB at 15 kHz. ~35 /2 dB a1 19 kHz

S/N RATIO (re OIN 0 dB; R/P; A-weighted)

Type 2 tape Type 4 tape Type 1 tape
mNR 5648 55 1/2 dB 53 1/4 dB
Delby B 64 32 8 64 1/4 8 62 3/4 4B
DelbyC 7128 711448 69 d8
DBX 7834 dB 8048 1948

INDICATOR REAOINGS FOR OIN 0 08 (315 Hz)

Type 2 ape +4 dB (with 2 23% THD)
Type 4 tape + 6 dB (with 0 87% THD}
Type 1 tape +6d8 {with 1 14% THD)

INDICATOR REAOINGS FOR 3% OISTORTION (315 Hz)

Type 2 tape +6 dB (for +1dB DIN)

Type 4 tape +10dB (fr +4 172 dB DIN)
Type 1 tape +8dB {for +2 /2 9B DIN)
OISTORTION (THO at -10 dB OIN; 50 Hz 10 § kiz)

Trpe 21pe EULIL)
Type 4 tape <055%
Type 1 tape <048%
ERASURE (at 100 Hz)

Type 2 tape 76 1/2d8
Type & tape 49 1/2dB
CHANNEL SEPARATION (at 315 Hz) 4734 88
INDICATOR “BALLISTICS™

Responss time 3 4 msec
Decay time =740 msec
Overshoot 0dB
SPEED ACCURACY (105 10 127 VAC) 0 3% fast
FLUTTER (ANSI weighted peak: B/P) 10.095%
SENSITIVITY (re OIN 0 dB; 315 Hz) 68 mv
INPUT OVERLOAO (at 1 kHz) > 10 volis
INPUT IMPEDANCE 24 Ok ohms
OUTPUT IMPEDANCE 1,640 ohms
MAXIMUM OUTPUT {trom DIN 0 dB) 0.57 voht

Tandberg TCD-3014A

Cassetie Deck

andberg has worked very hard in
recent years to shed its image as
strictly a tape deck manufacturer,
and if the acceptance of its line of high-
performance electronics is any guide, it
has succeeded handsomely. But this
should not be permitted to obscure the
fact that the company does make su-
perb and remarkably individualistic
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tape recorders. An obvious example is
its only cassette deck, the TCD-3014A,
which works not only very well, but
also rather differently from any other
model on the market.

One gleans an inkling of Tand-
berg’s iconoclasm simply from looking
at the machine, whose appearance is
far removed from the Japanese style

DIMENSIONS: 17/, BY 6'/, INCNES (FRONT), 13/,
INCNES DEEP PLUS CLEARANCE FOR CONTROLS AND
CONNECTIONS. PRICE: $1,450. WARRANTY: “Lim-
TED,” 90 DAYS PARTS AND LABOR, AUTOMATI-
CALLY EXTENDED TO THREE YEARS ON RETURN OF
WARRANTY REGISTRATION CARD. MANVFACTUR-
ER: TANDBERG A/S, NORWAY; U.S. DISTRIBUTOR:
TANDBERG OF AMERICA, INC., P.O. BOX 58, AR-
MONK, W.Y. 10504,
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now taken as the norm. The level indica-
tors are analog meters, rather than
LED strings, and the cassette well juts
forward from the front panel, protect-
ed from dust by a removable plastic
cover. Everything about the TCD-
3014A is unusually solid, from the chas-
sis itself to the cast and machined
closed-loop dual-capstan tape-transport
mechanism. Indeed, that one critical
part weighs more than some complete
cassette decks.

To the eye, the TCD-3014A is identi-
cal to its predecessor, the TCD-3014,
which we reviewed in our August 1984
issue. Internally, however, there are a
number of refinements, including more
sophisticated recording and output cir-
cuits and better parts (such as polysty-
rene capacitors and close-tolerance re-
sistors) in key sections of the signal
path. And Tandberg has made the wire-
less remote control standard instead of
optional, at a savings of about $100 to
the buyer.

On the surface, operation of the
TCD-3014A is fairly straightforward;
the basic recording and playback func-
tions will be, for the most part, familiar
to anyone who has used any kind of
high fidelity cassette deck. The one con-
spicuous oddity is the “recording pre-
set” switch, which must be on before
you can start recording. Then all you
have to do is press RECORD. You can
even do flying starts (going directly
from playback to recording or from re-
cording to playback). Recording levels
are set by means of a master fader and
a balance control—our favorite
scheme, The fader has an adjustable de-
tent, whose position is set by means of
a plastic tab protruding from behind

RECOROING
PRESET (ON/OFF)

MEMORY (STOP/
OFF/REPEAT)

TIMER MOOES
TRANSPORT

CONTROLS
LEVEL INDEX

RECORDING LEVEL
ADJUST.

RECOROING BALANCE AQJUST.
NOISE REQUCTION (OFF/DOLBY B/C)

OUTPUT LEVEL AQJUST.

the knob. Thus, you can set your re-
cording level and then fade in and out
from it easily and reliably without los-
ing the ability to push beyond your ini-
tial setting when circumstances war-
rant. This very flexible and intuitive
system is one of the deck’s nicest
touches,

The TCD-3014A includes Dolby B
and C noise reduction. (There is a multi-
plex-filter switch, by the way, on the
back panel.) It also provides manual ad-
justments for recording azimuth, sensi-
tivity, and bias, abetted by 315-Hz and
15kHz test-tone oscillators and the re-
cording-level meters. These enable you
to set the deck up for low distortion and
flat response with just about any good
tape. Recording and playback equaliza-
tion are selected automatically, accord-
ing to the cassette-shell keyways, al-
though you can force the playback EQ
to 70 microseconds (for old chrome or
metal tapes that lack the appropriate
shell notches) with a back-panel switch.
And like other recent Tandberg tape
decks, the TCD-3014A incorporates the
company’s proprietary Dyneq dynamic
equalization circuit, which cuts back
the recording pre-emphasis at high lev-
els to forestall tape saturation and its
attendant distortion and treble losses.

Below this surface layer of opera-
tion lurks a second, more complex and
sophisticated level mediated by an
eight-bit microprocessor. Many of its
most interesting features require you
to press two of the transport buttons at
once, and since these functions are not
marked in any way on the front panel,
the potential for confusion and mis-
takes is relatively high. Fortunately,
the manual is much improved over the
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c&c Computers and Communications

The TV studio: where only the very best equipment is good
enough. That's why TV stations throughout the world turn to
broadcast products from NEC—with technology so advanced it's
won two Emmy Awards.

Even if you're not about to broadcast your tapes caast to
coast, it's comforting to know that NEC builds much of our pro
technology into videocassette recorders for the home.

Consider the new N-961U VHS Hi-Fi VCR. NEC's stLdio
heritage is evident in the glitch-free images during still picture
and slow motion. The seamless scene-to-scene transitions of
Assembly Editing. The amazing sound of stereo TV reception
And the studio-grade stereo recording of VHS Hi-Fi. The wireless
remote control even operates an NEC TV Receiver/Monitor.

You see, building first-rate professional productsis
not enough for NEC. We feel obligated to take the
world’s most advanced technology one step further.

Into your home.

We bring high technology home.

NEC Home Electromics (U.S A ), Inc., 1401 Estes Avenue, Elk Grove Village, IL 60007

bringsyoua
betterrecording
experience here.
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§/N RATIO (re OIN 0 dB: R/P; A-weigh

Type 2 tape Type & tape Type 1 tape
noNR 5511248 54 48 5248
Oolby B 64 11408 62 /4 48 61 1/4 08
DolbyC 6348 68 48 651208

INOICATOR REAOINGS FOR OIN 0 DB (315 Hz)

Type 2 tape +11/2.dB (with 1 03% THD)
Type 4 tape +11/2 48 (with 1.66% THD}
Type 1 tape +1 dB (with 0.60% THD)

INOICATOR REAOINGS FOR 3% OISTORTION (315 Hz)

Type 2 tape +43448 (for +3 B OIN)
Type 4 tape +4.d8 (fw +2 B DIN}
Type 1 tape +51/28 {for +4 /2 d8 DIN)
OISTORTION (THD at -10 dB DIN; 50 Hz to 5 kHz)
Type2tape <181%
Type 4 tape <087%
Type 1 tape <0N%
ERASURE (at 100 Hz)

Type 2 tage 1268
Type 4 tape S0 d8
CHANNEL SEPARATION (at 315 Hz) 43 d8
INDICATOR “BALLISTICS ™

Responss time =4 msec
Oecay time = 1.600 msec
Overshoot 0d8
SPEED ACCURACY {105 to 127 VAC) 0 3% fast
FLUTTER (ANS| weighted peak: R/P) +0.072%
SENSITIVITY (e DIN 0 d8; 315 Hz)

line input (low) Nsmv
line input (high) 12V
INPUT OVERLOAD (clipping at 1 kHz)

ling input (low) 5.5 volts
line input (high) 063 voht
INPUT IMPEOANCE 160k obms
OUTPUT IMPEDANCE

fined 290 ohms
variable 47 ohms
MAXIMUM OUTPUT (from DIN 0 d8)

fined 0.77 volt
variable 3.8 volts

A QUKK GUIDE
TO TAPE TYPES

Our tape classifications, Types 1
through 4, are based on the Internation-
al Electrotechnical Commission mea-
surement standards.

vvee 1 (IEC Type ) tapes are ferrics
requiring “normal” bias and 120-micro-
second playback equalization.

Tvee2 (IEC Type I1) tapes are intend-
ed for use with 70-microsecond playback
EQ and higher recording bias. The first
formulations of this sort used chromium
dioxide; today they also include chrome-
compatible coatings such as the ferrico-
balts and a few metals.

vvet 3 (IEC Type 1) tapes are dual-
layered ferrichromes, implying the 70-
microsecond (“chrome”) playback EQ.
Approaches to their biasing and record-
ing EQ vary somewhat from one deck
manufacturer to another, when-they are
accommodated at all. Formulations of
this type are no longer being made.

Tvet 4 (IEC Type 1V) tapes are the
metal-particle, or “alloy,” tapes, requir-
ing the highest bias of all and retaining
the 70-microsecond EQ of Type 2.

one initially supplied with the TCD-
3014, making the deck easier to learn.

In addition to the usual timer and
repeat functions, the TCD-3014A en-
ables you to set up a repeat between
any two points on a tape and to choose
any particular program on a tape for
playback simply by punching in the
number of selections that should be
skipped. The latter feature is aided by
the tape counter, which indicates how
many selections you have entered to be
skipped. The counter has two other
modes: as a standard turns counter and
as a real-time counter. The elapsed-time
display is one of the best we've encoun-
tered. When activated, it automatically
calibrates itself to the tape length in
use, so that the times shown are always
accurate. And the counter keeps up
with fast-winds in this mode, too—
something that can’t be said for many
other such devices.

Another interesting touch is that
fast-winds are done at a constant speed,
which is good for the tape (because it
spools more evenly) and helpful when
you want to wind a specific distance
into the tape (because you can time it).
Moreover, you have a choice of two
speeds plus an audible cue mode and a
rocking mode (Tandberg calls it step-
search) for homing in on an exact point
on a tape. The degree of control is ex-
traordinary—more what you'd expect
from a professional recorder than from
a home deck.

Control is also the name of the
game for the meters, which, because
they are analog and therefore continu-
ous, permit very fine adjustments of
the tape-matching controls. When re-
cording, however, they can be a little
difficult to read, especially at a dis-
tance, and their side-by-side arrange-
ment makes judging channel balance
more of a challenge than it is with
decks having conventional over-and-un-
der LED indicators. The meter ballis-
tics are exemplary, by the way, exhibit-
ing absolutely no overshoot—quite a
feat for a swinging-needle design. And
they are equalized to complement the
overload curves of typical tapes. Tand-
berg has championed this approach for
many years, and they are absolutely
right, particularly with cassettes,
which can get into trouble very quickly
at high frequencies. In fact, the meters
have a separate scale for metal tape,

with the zero point approximately 4 dB
higher than for other formulations, in
recognition of the superior high-fre-
quency headroom of Type 4 tapes.

Playback response is unusually ex-
tended and shows excellent azimuth
agreement with the BASF standard
test tape. The rise at the very top of the
range is characteristic of modern decks
that compensate in their playback
equalization for head-gap losses and is
not indicative of any flaw in the design.
Diversified Science Laboratories used
tapes recommended by Tandberg for
its record/play tests, all Maxell formu-
lations: XL-IIS as the Type 2 ferrico-
balt, MX as the Type 4 metal, and XL-IS
as the Type 1 ferric. Following its usual
practice, the lab adjusted the deck for
each tape before making any measure-
ments. As you can see from the curves,
the resulting response in all three cases
extends across the entire audible band.
But more important is the smoothness
of the curves, which ranges from very
good for the Type 1 and 4 tapes to excel-
lent for the Type 2. Dolby tracking (in-
dicated by the match between the
curves with and without noise reduc-
tion) is quite good as well—within a dB
or so across the entire range.

Erasure with metal tape is not as
good as we would like to see, and the
flutter, though low relative to what we
see from most other models, is a shade
higher than we would have expected
from a deck in this one’s price and tech-
nology range. Neither is much cause
for concern, however, and the remain-
der of the data is more than reassuring.
In particular, we are impressed with
the machine’s performance at high re-
cording levels. At —10 dB (re DIN 0
dB), treble response is as extended as it
is for many other cassette recorders at
—20 dB. Perhaps we can thank Dyneq
for this.

The TCD-3014A is not a deck we
would recommend to a casual recordist,
who could satisfy his needs and tastes
at a much lower price. Instead, it should
appeal to the buyer who is serious
about the art of recording but still
wants a machine that can be used effec-
tively by others less knowledgeable
than himself. For him, this latest from
Tandberg is a dilly of a deck, offering
construction, performance, and fea-
tures seldom seen in consumer tape
equipment. °
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High-grade videocassettes have proliferated at a dizzying pace.
But are they really worth the price?

»

The Premium Videotapes
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ONCE UPON A TIME, VIDEOTAPE WAS VIDEOTAPE. IT ALL
came out of only two or three factories in Japan and a
couple in the U.S. And all the tapes met the minimum
technical and dimensional specifications set down by
the licensors of the Beta and VHS formats. Although
there were some small differences between brands,
videocassettes of yore mostly did whatever recordists
asked of them, and did it well enough to make the busi-
ness very large indeed.

Those were simpler times. The recent prolifera-
tion of premium-priced tapes has left the average
shopper bewildered and even the experts confused. If
a “premium” tape is one that is touted as superior to
the least expensive or “‘standard grade” tape in a man-
ufacturer's line, some companies offer no fewer than
Jfive of them. For example, in ascending order of price,

T A NG U S

the premium videocassettes from Scotch are EG+,
EXG, EXG Hi-Fi, EXG Camera, and EXG Pro. Nor is
Scotch alone in this tape-breeding enterprise. TDK,
JVC, Memorex, and other leading brands have beefed
up their premium offerings, even though this segment
accounts for only about 15 percent of the total video-
tape sales in the U.S.

Selecting a high-quality tape is made even more
difficult by the lack of industry-wide standards for
videocassette testing and rating, not to mention by no-
menclature. You can’t even fully trust a videotape
data sheet, though finding one in the first place should
be considered a positive sign. Marketplace confusion
is not reduced by a manufacturer’s freedom to call
what is actually a standard-grade tape by a premium-
sounding name. A handful of brands have been known

Robert Angus writes extensively on video equipment and technology.

MICHAEL KLEIN
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Copies of the best source

material should look
better with a higher

grade of videotape.

to simply label the same tape sepa-
rately as “standard” and ‘“‘high
grade.” And one company, which
didn’t actually make its own tape,
was in the embarrassing position a
few years back of buying a very
good standard-grade product from one supplier and a
very poor premium tape from another. Considering all
these factors, many experts feel that tape test reports,
unless they are conducted using an unusually large
number of samples of each videocassette, are not as
reliable as they should be. So the questions persist: Is
there really that much of a difference between stan-
dard and premium grades? If so, what performance
characteristics are improved with premium tapes?
And are they worth the sometimes substantially high-
er cost?

Fancy Colors

IN THEORY, AT LEAST, THERE ARE DIFFERENCES, AND
they can be important. The two principal respects in
which high-grade tapes offer visible improvement are
noise and dropouts. Noise, in video, can be broken
down into two related types: luminance noise (often
called “video noise” on tape data sheets) and chroma
(color) noise. Both show up as a rough, grainy, detail-
obscuring quality in the picture and are characterized
by a measurement of signal-to-noise (S/N) ratio, much
as with noise on audio cassettes.

Don’t be misled into thinking that the small dis-
parity in S/N ratio between standard and premium
tapes (2 or 3 dB, as found in a test report or on a spec
sheet) are insignificant. This magnitude of difference
is visible, especially in a side-by-side comparison. Man-
ufacturers will tell you—with some truth—that col-
ors, particularly brilliant reds and yellows, tend to
come out better when recorded on premium tape.
Large expanses of color are (or should be) brighter,
more vivid, and freer from mottling, and detail should
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Bewavre of any claims

that a particular

videotape provides

improved detail.

appear more clearly, because of
improved chroma and luminance
S/N ratios, respectively. Certainly
any tape-to-tape duplicate will look
better if the videocassette used has
a higher S/N ratio, because video
noise builds up very rapidly with
each generation of dubbing.
Copies of the best source material
{videodises and live TV broadcasts) also should look
better with a higher grade of tape.

Videocassettes with excellent noise performance
are obtained by several different methods, sometimes
used in combination. Manufacturers may cull the stan-
dard-production output for tape batches having un-
usually low chroma and luminance noise; extra milling
procedures can be used to refine the magnetic parti-
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cles in the tape coating; new and exotic materials, such
as barium ferrite, can be included in the coating. The
latter two processes produce smaller and more per-
fectly shaped (more elongated) magnetic particles bet-
ter able to record video frequencies without adding
noise.

Beware of any claims that a particular tape, pre-
mium or standard, provides improved detail. Strictly
speaking, detail is a function of frequency response—
the wider the better. But because of the frequency-
modulation process used to record a videocassette,
resolution is limited by the VCR. And a VCR’s high-
frequency abilities are restricted by the standardiza-
tion of the recording format (Beta or VHS). All video-
tapes are capable of holding more detail than the
recorders are providing. It takes a move away from
the established recording standards, as in Super Beta
VCRs, to obtain notably improved resolution. Any
greater “detail” seen with premium-grade tapes is
mainly the visual result of an improved luminance
S/N ratio, hence the stress placed by manufacturers
on reducing tape noise.

Dropouts Drop Out

THE OTHER PRINCIPAL BENEFIT OF PREMIUM VIDEO-
cassettes—and one of the most significant improve-
ments in all grades of tape in the past year or two—is
a dramatic reduction in the number of dropouts, those
pesky little white blips in the picture due to momen-
tary losses of contact between the video heads and the
tape surface. Dropouts are caused by a variety of ills,
including airborne impurities embedded in the tape
during the coating process, dust and debris attracted
and held to the tape’s surface by static electricity, and |
poor handling practices during the loading of the tape
into shells. You can test for dropouts by making a re-
cording of your VCR’s composite-video input with no
signal being fed (to obtain an all-black screen) and by
then looking for white flashes and dots on playback.
And you can get a feel for how sensitive tape is to
impurities by looking at the figure on page 48.

A low dropout count is visible (by being invisible),
desirable, and thus attractively salable. Therefore,
videocassette manufacturers have set about creating
low-dropout premium tapes in several ways. One com-
pany, for example, inspects its regular run of tape,
setting aside batches that exhibit unusually low drop-
out counts. Another has invested in additional clean-
room equipment, while continuing to make its stan-
dard-grade tape nearby in a virtually identical facility
lacking only the additional air scrubbers and sanitary
procedures for the employees (special smocks, hair
nets, and so forth). Several million dollars have been
spent by 3M on research into the causes of and cures
for static electricity, and much of the knowledge
gained has been applied to videotapes. At least one

HIGH FIDELITY
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Japanese manufacturer has discovered that a switch
from manual assembly to fully automated production
leads to a sharp decline in dropouts—none of those hu-
mans to dirty things up. Nowadays, many makers
combine several of these steps to achieve premium
tapes that are nearly dropout-free, even at the prob-
lematic beginnings and ends of cassettes.
Unfortunately, a higher price and a fancier desig-
nation on the box do not guarantee that a tape has
fewer dropouts than the same manufacturer’s stan-
dard grade(s). In general, it's true that the costlier
tape is better all around, but there are variations in
dropout count from batch to batch, whether regular or
premium. It’s not unheard of for a very good stan-
dard-grade batch to meet or beat the dropout figures
for an unusually poor run of premium tape from the
same plant, although quality-control procedures are
supposed to catch and reject the latter. Perhaps the
best strategy is to buy tapes by the case, so that all the
cassettes are from the same batch. If one tape is drop-
out-ridden, you can take the whole case back at once.

Cling-Free

THERE'S MORE TO A PREMIUM-PRICED VIDEOCASSETTE
than on-screen performance. As mentioned above,
static charges are a menace because they attract dust,
which can stick to the tape or get caught on the video
heads. “Besides acting as a magnet for dust and dirt,”
says Memorex Vice-President Joseph Petite, “[static
electricity] also inhibits the free running of the tape
inside the shell. That's not so important when you're
recording on an AC-powered VCR, but it puts an extra
strain on the battery to keep a portable model operat-
ing at the proper speed. That in turn means shorter
battery life for each charge—unless you remove the
static electricity inside the cassette.”

A number of manufacturers are actively combat-
ing the various forms of “static cling” by switching
from flimsy cardboard or plastic cassette sleeves to
durable plastic boxes that protect all six sides of the
tape from dirt and by the introduction of antistatic
techniques in the construction of the box, cassette
shell, and internal cassette mechanism. For example,
JVC's Kenji Awakura argues that two of the greatest
generators of static electricity are the removal of the
cellophane wrapping from the package and the very
act of slipping a cassette out of its plastic sleeve. (How
about that for a Catch-22!) The result in either instance
is a static charge on the surface of the shell that can
reach 50,000 volts. JVC’s premium-tape response: a
box with a lining in which are embedded particles of
iron and carbon, both known for their ability to dis-
charge static. A foil strip along the bottom edge of the
spine is connected directly to the lining. When a user
touches the strip, any static buildup inside the box
flows through the foil and the body harmlessly to
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ground.

At two companies, 3M and Memorex, the ap-
proach has been slightly different. The two firms are
using a new additive in the shells of their most expen-
sive tapes that is designed to prevent static charges
from accumulating in the first place. According to
John Hakanson, 3M’s resident authority on static elec-
tricity, in addition to producing antistatic shells, the
company treats the internal parts of its cassette mech-

anisms to reduce static. This in-
cludes the tape itself, which is
back-coated with a dull-finish an-
tistatic compound. Memorex's lat-
est premium cassettes contain tiny
wire triggers inside the shell to
drain off the charges that build up
on the rollers as the tape passes.

More than static is being bat-
tled with the latest premium cas-
sette shells. Joseph Petite takes
the case (literally) of Memorex's
Camera premium tape. “You'd ex-
pect a cassette used for recording
in the field to be low in dropouts, to
produce excellent colors, and to have good detail in the
pictures,” he told me. “But then, you'd expect that of
any videotape you pay extra for.

“Videocassettes used in the field take quite a beat-
ing,” he continued. “For that reason, we have used a
plastic [ABS] for our Camera cassette shells that is
more durable and rugged than the high-impact sty-
rene normally used in less expensive cassettes. And
we've made the [shell] walls thicker to stand up to
dropping and getting kicked around.” There's also a
Scotch videotape (EXG Camera) with components
made of “‘high-impact plastic,” as the packaging says.

Special Needs

ONE APPLICATION FOR WHICH HIGHER-THAN-STAN-
dard-grade videotape is necessary is digital-audio re-
cording on a VCR via a PCM adapter. Although you
don’t need a superior video S/N ratio for the recording
to come out, you do need a tape with as few dropouts
as possible. A dropout, which can look like a rather
innocuous white dot or streak when superimposed on
a video signal, can ruin a digital-audio recording by
being decoded as a loud click or by causing a complete
loss of the audio signal. Now, this criterion doesn't al-
ways imply a premium-priced tape—some standard-
grade brands actually have fewer dropouts than the
high-grade products of other manufacturers. Howev-
er, when you do find a producer whose standard tape
is very free of dropouts, chances are that one of its
premium ones will be better still. It may not even be
the most expensive premium tape that company of-
fers. In general, videocassettes labeled “Hi-Fi" tend to

A higher price and a
not guarantee that a
than the same

manufacturer’s

standard-grade(s).

fancier designation do

tape has fewer dropouts
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offer the best combination of performance and price
not only for PCM recording, but for Hi-Fi VCR and
edge-track taping as well, since all are adversely af-
fected by dropouts. Makers of PCM adapters all rec-
ommend a tape of “high grade” (one notch above stan-
dard) quality or better for digital recordings.
Although edge-track audio recording is now pas-
sé, having been thoroughly outclassed by the Hi-Fi
processes, the analog-audio properties of a videocas-
sette should not be ignored, particularly if you don’t
have a Hi-Fi VCR yet or if you make tapes for some-
one who doesn’t. The characteristics that make a
videocassette desirable for audio are the same as
those that are important for an audio cassette: an even
coating free of dropouts, wide frequency response,
low noise and distortion, and good headroom. An addi-
tional stereo consideration is that the left and right

For digital-audio
recording on a VCR via
a PCM adapter, you

need a tape with as few

dropouts as possible.
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channels should provide equiva-
lent performance. Since the right
channel is recorded near the edge
of the tape (up to the edge in the
VHS system), any slitting varia-
tions or deformations in that area,
no matter how slight, can affect
the right-channel signal level and
other sound characteristics. Prob-
lems of this type are not a matter
of tape price, but instead vary
from one manufacturer to another. Since the same
equipment is used to slit a company’s premium and
standard videocassettes, it's likely that any aberra-
tions in one grade will show up in the other.
Unfortunately, the engineering trade-offs in-
volved in making a tape capable of simultaneously
handling audio and video frequencies result in a com-

L PLASTIC TAPE BASE !

promise in the performance of both. Edge-track re-
cording has never met high fidelity standards and
probably never will, although prerecorded tapes can
have fairly good analog sound with Dolby B encoding.
And it’s not clear that all premium videocassettes pro-
vide superior edge-track recordings, but their freedom
from dropouts and probably better quality control
should give more reliable performance.

The bottom line would seem to be what it has al-
ways been: caveat emptor. There are differences be-
tween standard and premium grades of tape, and they
can be significant, depending on what you are shoot-
ing. Try the most durably packaged and dropout-free
tape you can find for those once-in-a-lifetime live re-
cordings (weddings, graduations, and the like). Anoth-
er, slightly lower grade would be suitable for long-
term archival storage and general tape and disc
dubbing. Standard-grade tape is best used for ordi-
nary time-shifting in which picture quality is not criti-
cal and for recording low-quality source material like
old black-and-white movies and TV shows.

Some degree of brand loyalty is not inappropriate
here, because of the way videotape is made. Ofttimes
the same production line is used for all of a manufac-
turer’s tapes, the main variations in grade being due
to differences in magnetic coating and quality control.
A company that’s sloppy in producing its best tape is
likely to be no better at it with its lesser grades. How-
ever, there may be cases in which a standard-grade
will do the job better than the same manufacturer’s
premium products. The truth is that there is no single
“best” tape for all uses: You're going to have to ex-
periment with several grades and brand names for
any specific application before you settle on the video-
cassette that consistently achieves results you like. o

HIGH FIDELITY
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The tape vou use in a cassette deck
will determine, to a great extent, how
good a recording you will get. But this
does not mean there is a single “best

is best for the kind of program materi-
al you're recording (see “Tape Catego-
ries” on page 50 for some opinions on
the matter).

tape” for recording all program mute-
rial on all machines. Instead, there are
probably several best tapes for your
particular deck.

For top results, a tape must have
magnetic characteristics matched to
the bias and equalization of the record-

er. Accordingly, the easiest (though
not the most obvious) way to choose a

il

cassette is to select a specific deck. An
advanced model with a computer-con-
trolled system of setting bias level, re-
cording EQ, and sensitivity can adjust
itself to the variations among tape
brands and even among batches of the
same brand and formulation, If the
deck's designers have done their
homework, the resulting match will be the optimum. In this way, a
self-adjusting deck can free vou to pick just about any cassette
from any major brand without concern for compatibility. Models
with manual trim controls for bias and sensitivity provide the sume
advantage, although they require more effort on your part. Either
way, vou are left to concentrate on other aspects of tape choice,
such as price, performance, or whether the basic formulation is
suitable for the music being recorded.

Finding the best matches for your deck, regardless of its con-
trols and features, requires time, energy, and money. The time and
the energy are used in a few home listening tests that will enable
you to narrow your choices down to a few tapes in each major cate-
gory. You'll therefore need at least one sample of each tape under
consideration (that’s where the money comes in). The tests assume
that you have no control over your deck's recording characteristics
(bias, EQ, sensitivity) and that you already know which type of tape

BY DAVID RANADA

THE OBJECTIVE:

The goal of this enterprise is not the
choice of a tape that “sounds good,”
but rather the selection of one that will
mike an accurate copy of the input—
a dub as little changed from the origi-
nal as possible. (Besides, according to
some definitions of “high fidelity,” a
tape that is an accurate copy does
“sound good.”) Sonic accuracy de-
pends on three main aspects of tape
performance: frequency response,
noise, and distortion. The first is by far
the most important.

Flat frequency response should be
the result of all deck/tape pairings,
but it is rare. Any deviation from flat response is undesirable, just
as a basic principle of high fidelity, but it is particularly trouble-
some when recording on a cassette deck, where it can cause the
noise reduction circuits to misbehave. The resulting “mistracking”
an lead to noise pumping (the noise level behind the music rising
and falling along with the signal) and breathing (the dynamies of
the music changing unnaturally).

In fact, the audibility of these effects depends more on the flat-
ness of the record/play response than on the basic noise “floor” of
the tape (though that is important, too). The performance of all
closed-loop noise reduction systems (such as Dolby B, Dolby C, and
DBX) deteriorates in proportion to the recorder/tape combination’s
deviation from flat frequency response. If the response is flat, the
noise reduction circuits can do their job well enough for recording
levels to be kept low, minimizing distortion while still maintaining
an adequate signal-to-noise (S/N) ratio.

AT-HOME TESTS HELP YOU PICK THE BEST
AUDIO TAPES FOR YOUR DECK.
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GETTING STARTED

An appropriate first step in choosing a cassette is sim-
ple, but often overlooked: Read the deck’s instruction
booklet. Many manuals contain the manufacturer’s
recommendations for which tapes to consider, possi-
bly even specifying those used for factory alignment
of the deck. If nothing else, these recommendations
can help narrow your shopping list to a manageable
two or three brands in each category.

For each sample, use the proper bias and EQ set-
tings. This usually involves adjusting one or two of the
deck’s front-panel switches, though many recent ma-
chines make these settings automatically. Switch off
the deck’s noise reduction systems—you'll be testing
the tape, not the effectiveness of the noise reduction,
at least to start. The next step, after making sure the

e e
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THE EASIEST WAY

CHOOSE A CASSETTE DECK.
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TAPE CATEGORIES

There are three main types of cassette tape, as defined by internation-
al (IEC) standard and characterized by the formulations of their mag-
netic coating: Type 1 (standard, normal, ferric), Type 2 (chrome, ferri-
cobalt, or, sometimes, metal), and Type 4 (metal). The missing Type 3
is the ferrichrome formulation, now fallen into disuse. In theory, the
best all-around tape is the Type 4, which has pure iron particles as its
magnetic material. These tapes usually have the widest dynamic
range and the greatest high-frequency recording capacity, in addition
to being the most expensive. In practice, however, the top grades of
Type 1 or Type 2 can come very close to equaling the performance of
Type 4, especially if the deck incorporates the Dolby HX-Pro head-
room-extension system.

For live recording, metal tape is perhaps the best choice because it
affords the greatest leeway before overloading and will therefore
give you the most protection from unanticipated peaks. General LP
and tape dubbing will usually not require a Type 4. A few Compact
Discs with very wide dynamic range may benefit from metal, but only
if you are using neither Dolby HX-Pro nor Dolby C or DBX. A high-
performance ferric may be the best choice if you want just one type of
tape, since the performance of a good Type 1 is very close to that of an
equally priced Type 2, as HIGH FIDELITY's tape tests have shown (see
the August 1985 issue). And because ferrics are recorded with 120-
microsecond equalization, they are the most universally playable in
portable, car, and old home cassette decks. D.R.
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deck is properly cleaned, is to gather the “test equip-
ment.” The minimum gear for most of the tests is a
tuner or a receiver (as a source of FM interstation
hiss) and a pair of headphones (so that you can hear
small, low-level differences). More revealing evalua-
tions are possible with a Compact Disc player and a
CD test disc containing various test tones (pink noise,
sine waves, etc.). And don’t forget to use your eyes.

Yes, you can tell something about a tape’s audible
performance just by looking at it. The surface of the
tape should be mirror-smooth, with no creases or
bumps running from edge to edge or along its length;
either is an indication of poor slitting and loading prac-
tices at the factory. If you have a brand-new cassette,
fast-forward it to the end of Side A and look for
creases put in the tape by its wrapping around the hub
latch. Too tight a winding at the factory can cause per-
manent dropouts in the last minute or so of Side A,
which is, more important, also the first minute or so of
Side B. You don’t have to reject a tape because of this
fault—most have it—but you should not use the very
beginning or end of a cassette for any tests or as the
portion recorded on during a self-adjusting deck’s
alignment procedure.

Is the surface of the tape dished (concave) or bulg-
ing (convex)? Although no deformation would be ide-
al, a slightly concave surface is preferable to a convex
one, which would indicate a tendency for the edges of
the tape to pull away from the heads. The curvature is
less important if the cassette’s pressure pad supports
the tape firmly over the entire surface (implying a
fairly large and properly aligned pad). While you're
looking at the pad (this is “The Compulsive’s Guide,”
after all), check to see that none of its fibers (if any)
are fuzzing out over the surface of the tape, there to
be caught between the tape and the heads.

FLATTEST RESPONSE

Testing by ear for frequency-response flatness in-
volves recording a steady noise signal: interstation
hiss from FM or pink noise from a Compact Disc. If
you have an analog tuner, dial it to a spot between
stations; a digital tuner should be set to an unused FM
channel. Switch off the muting to obtain the rushing
hiss; the sound should be uncontaminated by distant
stations, clicks, buzzes, and the like. If you have a CD
player and a test disc, use a track containing wideband
pink noise and program your player to repeat it indefi-
nitely. (Interstation hiss sounds brighter than pink
noise because it contains less low-frequency power.
Either signal will serve for this evaluation.) Record a
few minutes of noise on each tape at a level no higher
than — 15 dB on the meters. Do not change recording
levels when changing tapes.

On playback through headphones, take advantage
of the tape-monitor switch on your amplifier or receiv-
er to compare the recorded hiss with the ongoing
“live” hiss. If you have a three-head deck, use its
source/tape-monitor switch to make the comparison
while recording. Take care that the overall levels of
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live and recorded hiss are as closely matched as possi-
ble (though this may not be feasible with many decks
and may require some fancy volume-knob twisting as
you switch between source and tape). Beware of any
tape that sounds, or reads on the deck’s meters, notice-
ably louder or softer than the original, as it may cause
Dolby-type noise reduction systems to mistrack.

The tape that sounds most like the source has the
flattest response on your deck. Pay particular atten-
tion to the very highest frequencies, which may be
slightly reduced on playback. On the other hand,
many of the premium-price Type 1 and Type 2 tapes
have a designed-in treble boost that is applied when
they are recorded and played with standard equaliza-
tion curves on high-quality decks. Most recorders,
built as they are to provide the standard curves, will
reveal this boost. Unless your model has provisions to
compensate for it (by slight overbiasing or by changes
in the recording equalization), you might consider
avoiding these tapes altogether, as they, too, can
cause mistracking of the noise reduction systems.
Some decks, however, may sound flatter with these
tapes, in which case they should head to the top of
your list.

LOWEST NOISE

One might think that a tape has its lowest noise right
out of the case, before it is recorded on. That's true,
but that doesn’t represent actual performance. The
lowest noise a tape will have in use is when a recording
of silence is made on it. The resulting “bias noise” is
higher than the cassette’s brand-new or bulk-erased
hiss level. To test for it, leave your deck connected to
your audio system, switch the amplifier to the phono
input (to prevent tuner signals from coursing around
the system), turn down the deck’s record-level con-
trols all the way, and make a recording of several min-
utes of silence on each tape under evaluation. Then
rewind the cassettes and listen to them through head-
phones with the volume control turned up fairly high.
Without noise reduction, the noise levels of all
your samples will be high. Equal-grade (similarly list-
priced) tapes from name-brand manufacturers will
have just about equal levels. Many will be so close that
a fair comparison—done by leaving the headphone
volume the same while rapidly switching cassettes—
will not reveal any significant differences. In that
case, there are none. A lemon will stand out, however,
as being much noisier. If you have trouble telling
which tape has more hiss, you might switch in the
Dolby B noise reduction system on playback. The
noise won’t totally disappear, but what remains on
e