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THIS YEAR, PIONEER
DISCOVEREDA -
NEWART '




Pioneer goes beyond state of the art
electronics to make a major new contribution

In human engineering.

In the past 40 years Pioneer has  your antenna tor the
made countless contributions to the  best reception. It
state of the art in High Fidelity. can also memorize
Now Pioneer is introducing new six of your favorite
components that actually restate FM andsix AMsta- S
the art. We call it High Fidelity for  tions and retrieve them
Humans. instantly. And to make

This year to a list of audible sure every one always sounds its
innovations and incredible specifi-  best, our engineers combined two
cations we have added human engi- of our exclusive ID MOSFET tran-
neering features that give the owner  sistors in a Push-Pull Front End
of our equipment a new ability to  circuit. When you tune in a weak
control it and the quality of the station there’s no worry about
sound it produces. stronger stations causing distortion

For example, Pioneer’s new
CT-9R, three direct drive
motor Cassette Deck has a
Time Remaining Counter
with a digital readout that

f: @

Pioneer’ new components
bring tangible as well as audible
advances to high fidelity.

7 c ‘rr e R
f

views the entire band and

eight FM and eight AM Memory
Presets recall the stations you prefer
instantly. Whats more, Pioneer’s
patented Non-Switching amp does
away with one of the most trouble-
some and audible forms of distor-
tion—the noise generated when
output transistors switch on and
off thousands of times a second.

Our new top-of-the-line
turntable, the Linear Track-
ing PL-L800 is another feat of

shows you how much record- human engineering. It features
ing time is left on a tape. So m a linear motor that drives the
you won't run out of tape 4 % tonearm across the track by

before running out of a4 E T electromagnetic repulsion
music. There’s also an ! h ’l «=  —another Pioneer innova-
Index Scan teature that v T @ ton So itk extraordinarily
previews a tape by play- ;" ¢ O & Yuietwithnonoisy belts,
ing the first five seconds H n o e wormgearsorpulleysand
of each piece of music. = e tracking error is virtually

And to give the CT-9R an
incredible signal-to-noise ratio with
extended high frequency response,
Pioneer’s engineers developed RIB-
BON SENDUST tape heads with
laminations 4 to 5 times thinner
than conventional Sendust heads.
And only Pioneer has them.

Our new Quartz Synthesized
F-9 Tuner has a Multipath Indica-
tor that goes so far as to tell you
when a signal is being reflected off
nearby objects or buildings. So you
can adjust !

due to front end overload. And
Quartz-PLL Synthesized tuning
makes drift impossible.

Unique teatures on the new
Pioneer A-9 Integrated Amp in-
clude a Subsonic Indicator. It lights
up only when you need to use the
Subsonuc Filter to get rid of very low
frequency interference caused by
record warps and such. Inside, a
new DC Servo circuit eliminates all
capacitors from the signal path so
they can't muddy up the signal.
That gives you a purer signal

with superb definition.
Pioneer’s SX-7
Receiver brings you pre-
cise electronic control of
most functions includ-
/ ing volume. The Auto
Station Scan control pre-

non-existent. The tonearm
itself is made of Polymer Graphite
—an amazing material that damp-
ens resonance. And theres a coaxial
suspension system that isolates the
platter and torearm assembly.
These features combine to keep
what’s going on in the room around
the turntable from becoming part
of the music.

And all this is just the beginning.
While the Pioneer concept of human
engineering makes our components
a pleasure to live with, Pioneer’s in-
novative electronics and technology
make them a pleasure to listen to. If
youd like to hear more, visit your
nearby Pioneer dealer. You'll see
and hear why Pioneer components
are #1 with humans who care about
music.: (1) PIONEER

WE BRING IT BACK ALIVE
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EVERY YEAR, HI-Fi l
- COMPANIES MAKE MINOR |
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The New Realistic

Digital

AM/FM Recetver. A
Loving Touch For People
‘Who Enjoy The Ulti;nate
in High-Fidelity.

’Owdtsperdla nel, mir.
8 Orh' m J 0,0 ]
0.05% total hars

’?adzo Shack introduces the STA-2290 by
Realistic—a high-pe-formance stereo receiver
combining a powerf.l amplifier and an amaz-
ing computerized tuner. A loving touch is all it
takes to get absolutely perfect tuning! Press a
feather-action bar to go up or down to the exact
center of every AM or FM channel. Or, preset
twelve stations in the electronic memory for
instant pushbutton recall. There's no pointer,
dial or center-channel tuning meter. There's no
need for them! A bright digital readout displays
station frequency. The digital synthesis cir-
cuitry we've designed uses the same reference
as the most advanced computers—a precision
quartz crystal. This means the receiver can't

|5 1
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Retail grice may vary at Individual stores and deslers. * See Catalog #341 or ask our salespeople Poc'warfan!lyliﬂomw‘on
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drift, or be mxstuned so dis
these factors is totaIIy elimina

mains is your music, in its purest
receiver is designed to be the heart of a gre
systemn: Expand with up to two tape decks, four

.r'-l"- I.'-* ¥,

speakers, even two magnetic-cartridge tumnta-

bles, and enjoy front-panel control of all! Other
nice touches are dual-range LED power output
meters, three tone controls for extra range, and
reliable protection circuitry. Engineered by the
company that also builds the world'’s best-sell-
ing computer line—TRS-80%. Come in today
and try out the computerized STA-2290 for
yourself. And here’s something else that'll be
music to your ears: it's only $599.95.
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Protect Your
Stereo System

and Maintain
Its Sound

The D4.. Record Care System

The highly active D4 fluid and unique di-
rectionally fibered pad removes harmful
microdust and debris that can cause
permanent damage to your record-
ings.

The SC-2'M
Stylus Care
System

SC-2 fluid with the .
exclusive nylon fibered ]
brush effectively loosens )

and wipes away stylus contamination,
a major contributor to record wear. ;

The Discwasher®

D4 Record Care System
and the Discwasher SC-2
Stylus Care System are
avallable separately or
together as DiscSetrm.

For a free copy of our "Guide To Record Care” write to Discwasher.

, MO 65201 USA
Company
E CARD
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BULLEVIN

® DIGITAL AUDIO is brought closer by
Sony's sixteen-bit digital-to-analog
converter integrated on one chip. The
total harmonic distortion and noise
produced by the unit are said to be
less than 0.002 per cent at full
output. Also from Sony, a sixteen-bit
analog-to-digital converter will be
useful in home digital recording. The
company will make these two chips
available to all licensees of the Sony
Compact Disc digital-audio system,
along with the error-correcting and
decoding ICs and the scanning laser
diode needed for the CD system. A
company spokesman says that the price
at introduction in late 1982 should
be between $500 and $750, but by 1990,
when production is expected to reach
10 million units per year, it should
drop to between $200 and $250.

® SUPERSTAR FLUTIST JEAN-PIERRE RAMPAL
has just signed an exclusive contract
with CBS Masterworks. His work has
previously appeared on the Erato label
in France and on RCA and Angel as well
as on CBS in the United States. Other
exclusive CBS artists include composer
Philip Glass, conductors Andrew Davis
and Michael Tilson Thomas, the New
York Philharmonic, cellist Yo-Yo Ma,
guitarist John Williams, and pianists
Glenn Gould and Murray Perahia.

® AWARDS: Recordings singled out for
the Franz Liszt International Grand
Prix awarded in Budapest on October 22,
the composer's birthday. include a disc
of Liszt's organ music performed by
Hans Fagius on Bis 170 and a recital of
piano music played by Oxana Yablonskaya
on Connoisseur Society cassette 4037.
...John Denver has received the first
RCA Records Premier Artist Award for
the album "John Denver's Greatest
Hits," which has sold more than ten
million copies worldwide. It is the
first time in RCA's eighty-year history
that an artist has reached this sales
level with a single album....Northwood
Institute and the Institute for
Advanced Studies in the Theatre Arts
have presented the Achievement in the
Arts Award to the Broadway conductor
and composer Lehman Engel.

Edited by William Livingstone

® RCA IS IMPORTING NEW ERATO ALBUMS
from France beginning with releases in
September and October. These include
works by Brahms, Chopin, Mozart, and
Purcell, as well as first recordings of
the operas Ercole Amante by Cavalli,
Pénélope by Faur@, and Dardanus by
Rameau. RCA introduced the Erato line
in the U.S. with a release of imported
recordings by such artists as Maurice
André (trumpet), Jean-Pierre Rampal
(flute), and conductor Jean-Frangois
Paillard in January 1974. Since then
occasional Erato recordings have been
issued here in domestic pressings. By
January 1982, RCA expects to have
eighty-five Erato catalog items in its
warehouses and to release a minimum of
eighteen others next year. All will be
in imported French pressings.

® GIVE THE GIFT OF MUSIC FOR CHRISTMAS!
In addition to the Christmas albums
mentioned here last month, there will
be new ones by Slim Whitman and Mickey
Gilley (separately) on Epic, and John
Schneider will have '"White Christmas"
on Scotti Bros. Records. John Williams
and the Boston Pops will follow their
big hit "Pops on Broadway'" with '"We
Wish You a Merry Christmas," a digital
recording on Philips. On Deutsche
Grammophon there will be "Music for the
Joyous Season" by the brasses of the
Berlin Philharmonic and an album of
fourteen Advent and Christmas cantatas
by Bach conducted by Karl Richter with
such soloists as Edith Mathis, Feter
Schreier, and Dietrich Fischer-Lieskau.
All are nominally October releases and
should be in stores this month so that
you can start your shopping early.

® A NEW "ELVIS PRESLEY'S GREATEST HITS"
series begins with Volume 1, released
by RCA in October. The series includes
some previously unreleased alternate
takes or live versions of Presley hits.
Meanwhile, RCA International in England
has released what may be the ultimate
Presley album--one on which Presley

himself does not appear. Titled "The
Elvis Connection" (INTS 5078), it
collects tributes, novelty tunes, and

original versions of songs Presley
later recorded.
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Speaking of Muric...

By Williom |
RAnderson

NAME THAT TUNE

N enterprising researcher doing a study
of mental acuity among the elderly re-
cently unearthed an interesting piece of in-
formation: those who regularly tune in to
TV game shows are markedly more spry in
their intellectuals than those who do not.
Though it may occur to the suspicious mind
that the study must have been underwritten
by some far from disinterested TV produc-
er, it does have a ring of reasonableness,
confirming that ancient bit of folk wisdom
that says rest leads to rusz.

Professional curiosity rather than concern
with fading faculties leads me to monitor at
least one of these game shows from time to
time, and I can recommend it, for those who
think they need one, as a very chastening
experience. Name That Tune is precisely
what it sounds like, and it’s very hard to do.
I have nothing but admiration for contes-
tants who can not only recognize an impres-

sively broad catalog of popular tunes given
only a brief snatch of melody, but can yank
the silly titles out of their memories in a
trice right there before the unblinking eye
of the TV camera. Although the split-sec-
ond responses do demonstrate an impressive
degree of mental alertness, it seems t0 me
that a special gift is involved as well. I don’t
have it. Oh, I can deal well enough with
such mnemonical hacks as Mendelssohn’s
Italian, Schubert’s Unfinished, or Beethov-
en’s Fifth Symphony, but there are Brahms
symphonies, Chopin preludes, and Strauss
waltzes without end that I cannot, to my
shame, give either name or number to
though I've heard them a hundred times or
more. The same goes for popular music. |
can hum, whistle, even sing (wordlessly)
yards of the stuff, but the memory bank
containing the music seems to be on the far
side of town from that containing the titles.

I suspect that I'm not alone in this, other-
wise | wouldn’t receive so much mail asking
for the name of radio and TV musical
themes, broadcast-station switchboards
wouldn’t light up all the time with calls ask-
ing “What did you just play?”—and Name
That Tune wouldn’t be giving away
$100,000 prizes for the fastest ears in the
West.

1 think it is just possible too that these
open circuits at the synapses are keeping
some people from hearing the music they
want to hear—if you don’t know the title,
how can you ask for it? CBS Masterworks
producer R. Peter Munves evidently
thought so 100, and he has put together the
“Theme Finder,” a two-disc audio catalog
(M2X 36929) containing the signature
themes of 222 standard classical works
starting with the Grand March from Aida
and ending with the overture to Hérold’s
Zampa. (You say you never heard of it?
Maybe not, but | bet you'll recognize the
tune.) All the listings are available on the
CBS label, since one of the reasons for re-
leasing the set is to persuade record retail-
ers to keep this *“basic repertoire,” the back-
bone of the classical market, in stock (100
of the titles, interestingly enough, are in-
cluded in STEREO REVIEW’s own yearly
Basic Repertoire listing—see page 116).

The catalog should inspire some classical
listeners to fill a few holes in their disc li-
braries, and others (once they have mas-
tered the whole thing in the privacy of their
listening rooms) will enjoy using it to chal-
lenge their friends. (When you do, be kind.)
I would hate to think, however, that some
lazy academic will use it to turn his music
appreciation course into Name That Tune.
This is not, after all, music, any more thana
reading list is literature. It is a tool for find-
ing out where the music is, an unconven-
tionally arranged (mostly alphabetical by
composer) thematic index as blameless as
one to the concertos of Vivaldi—and a good
deal more interesting. ]
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JBL’s new L96.
Perfect 10

Having designed and built
one of the world’s most accu-
rate and critically acclaimed
3-way 12-inch bookshelf
systems (the L112), our engi-
neers focused on a new
challenge: creating a smaller
system with comparable
performance. The result is
the perfect 3-way 10-inch
system, the new JBL L96

much larger models of our

unheard of in competitive
10-inch woofers: a larger
than-usual 3-inch voice coil
(edge-wound, of course) to
raise the power handling
and improve the transient
response

The rest is the best of JBL.
The other components of
the new L96 speak for them

loudspeaker at all. Of course,
every L96 system is built
from the ground up in the
U.S.A., manufactured to

a quality standard that's
become the benchmark of
he industry.

Come listen to the new L96
Experience yet another chap-
ter in JBL's relentless pursuit

\ selves. Extraordinary sonic of loudspeaker pertection,
The world's best 10-inch The LS6's woofer mé:orpo- detail from the dome tweeter.  With the help of the audio
woofer is a great place to rates JBL's unique SFG A superbly efficient, acousti-  SPecialists at your nearest
start. Realizing that no ordi- (Symmetrical Field Geom- cally isolated midrange. And ~ authorized JBL dealer. For
nary, smaller-diameter etry) design. The same huge  n glectronically sophisti the name and address of the
woofer would maintain the magnetic structure used in cated, high resolution cross-  dealer nearest you, write:
true, deep bass performance ' L112hsystem to d(educe over network. All working James B. Lansing Sound. inc
required to do the job right, second armo|n|c | istortion  yngether to produce an 8500 Balboa Bivd., P.O. Box
we used the world's best to infinitesimal levels incredibly accurate overall 2200, Northridge, CA 91329,
10-inch woofer —a driver that But that wasn't enough sound —natural and effort ——
outperforms many of the So weadded something less, with no sense of a

UBL First with the pros.
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Now you can add
the three-dimensional
impact of
Sonic Holography
to your system
three different ways.

g I-function stereo pre-
-amplifier, m:belay system with built-in 40 watt
(total) power amplifier, Autocorrelator System
that reduces noise up to 8 dB, a peak unlimi-
ter/downward expander that nearly doubles
dynamic range

(umu B
Gah-
aa

The C-1 combines the Sonic Hologram
Generator with a tull-tunction preampilifier

The C-9 Sonic Hologram Generator allows
you to add Sonic Holography to any system.
including one with a receiver.

And when you do, you'll hear
what these audio experts
heard in their systems:

Hal Rodgers, Senior Editor of Popular
Electronics: “When the lights were
turned out we could almost have swom
that we were in the presence of a real
live orchestra.”

Julian Hirsch of Hirsch-Houck Labs
“The effect strains credibility—had | not
experienced it, | probably would not
believe it...the ‘miracle’ is that it uses
only the two normal front speakers.”

Larry Klein, Technical Director of
Stereo Review: “. .. it brings the listener
substantially closer to that elusive sonic
illusion of being in the presence of a
live performance.”

High Fidelity put it this way:
“...seems to open a curtain and reveal
a deployment of musical forces extend-
ing behind, between and beyond the
speakers. . . terrific.”

And now, whatever components you
own, you can hear what all the audio
experts have heard and acclaimed:
Sonic Holography by Carver.

For literature, test reports and nearest
Carver dealer, circle number below. For
faster response, write directly to Carver.

CARVER

CORPORAIT

P.O. Box 664, 14304 N.E. 193rd Place
Woodinville, Washington 98072
CIRCLE NO. 10 ON READER SERVICE CARD

LETTERS TO THE EDITOR

lvo Pogorelich

® Thank you for James Goodfriend's per-
ceptive review of the “mystical” pianist Ivo
Pogorelich (September). Out-of-the-ordi-

nary pianists do appear from time to time

with their own crosses to bear, gospels to
teach, or whatever, but their unusual ap-
proach is almost always covering up somie
inherent technical or musical problem that
they can’t solve. Fortunately, the judges of
the 1980 Chopin Competition were not
completely blinded by Pogorelich's impos-
ing “platform,” for his is a polished artistry
based on undisciplined foundations and im-
proper grooming.

Despite the ‘*clean performances and
beautiful phrases” that Mr. Goodfriend
found in Pogorelich’s Deutsche Grammo-
phon recording, I find him to be quite inhib-
ited technically. His tone is monochromatic,
and there is an overall tightness of execu-
tion in most of his lines, with none of the
relaxed sense of yielding that turns Chopin
into *Chopin” for most of us. This is due to
an improper approach and inadequate
knowledge. And he doesn't really listen to
himself—if he did, we wouldn’t get the schi-
zoid effect of a few beautifully turned
phrases thrown in at random with some mu-
sically flat playing. Five minutes into the
B-flat Minor Sonata and I felt that I had
heard all Pogorelich was capable of doing.
This is not a “new way to Chopin,” as some
people are putting it, but a glorified put-on
that’s hardly worth $9.98.

JORGE MENTICE
Gainesville, Ga.

Records and Inflation

® Shame on Editor William Anderson for
his unquestioning acceptance of industry
propaganda that the price of records has in-
creased only 43 per cent in the last twenty
years (September *‘Letters”). This misin-
formation is based on the false notion that a
“*suggested list price” had any meaning
back then or has any now. | bought my first
full-length opera, Joan Sutherland’s record-
ing of Lucia (London OSA 1327), as a teen-
ager in the fall of 1961. I can remember
saving my dimes and quarters for weeks to

accumulate the purchase price of $8.99. A
few months later I was able to save enough
to get Leontyne Price’s Aida (RCA LSC-
6158) at another *“50 per cent off list” sale.
Today, the best price | can find for these
same albums is $20.97—an increase of 233
per cent!
PauL M. Rose
San Francisco, Calif.

The Editor replies: As far as I know, the
record industry strangely has not used my
argument in their “propaganda,’”’ so I am
shameless. It is, of course, quite impossible
to make price comparisons between records
on any basis other than list prices because
selling prices vary so widely with both time
and geography from full list (where the
traffic will bear it) 10 less than cost (record
dealers use the “loss-leader” gimmick al-
most as a selling principle). Reader Rose's
1961 coup in picking up the three-disc
RCA Atda ar 50 per cent off list” was
clearly an instance of the second kind, and
itisalittle . . . um . . . disingenuous to
compare a stroke of good luck twenty years
ago with the market reality of today. It
may be that such pecuniary imperspicuity
has a great deal to do with the uproar over
prices these days.

There are two Leontyne Price Aidas now
in the catalog: the first (with Jon Vickers),
originally on RCA LSC-6158, is now on
London reissue 1393; the second (with Pla-
cido Domingo) is RCA LSC-6198, reviewed
here in August 1971 at a price of $17.94. If
reader Rose can get either of them for only
$20.97, in the latter case only a 17 per cent
increase in ten years, it's obviously a good
buy.

Car Stereo

@® Not being into auto sound in any big
way, | normally pass over material on car-
stereo equipment with little more than a
brief glance. However, Ivan Berger's new
column managed to get my attention and
hold it. So far, it appears to be devoted ei-
ther to single topics or to the introduction of
new gear. This is something I’ve missed in
previous writing on the subject. “‘Installing

(Continued on page 10)
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When a $400 FM
receiver gives
you 1.9uV FM
sensitivity and
.4 dB capture
ratio with a fre-
quency response
of 30-15,000 Hz
* 1dB, it’s well
worth the price.

When you get the
same phenomenal
performance and
sound quality from
a 4% ounce FM
receiver priced at
$120, you know
theré’s genius

at work.

Where can you get one?
Call 800-854-2003 ext. 851,
or in California
800-522-1500 ext. 851.

PROTON 100

Expect to be astonished.
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FM Sterec Recenver 100

s Some of us must have the very finest. Or nothing.
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It Yourself " in August was short enough to
be easily grasped and remembered, yet suf-
ficiently exhaustive about basic problems
and options to be a handy reference. I look
forward to future columns on such topics as
fighting poltergeist resonances in car doors,
choices in  quick-removal equipment
mounts, and antenna positioning. You see, |
have this ancient Volvo . . . .
CHRISTOPHER M. GREENLEAF
Brooklyn Heights, N.Y.

Bette Davis Ears

® As | read the August feature on $100
speakers, I noted that not one of the eight

experts doing the listening tests was a wom-
an. What a shame to be so compulsive in
presenting the sonic material objectively
when selection of the human participants
was so clearly biased. Audio perception var-
ies greatly between the sexes, and yet STER-
EO REvVIEW apparently feels that only men
can be called on for expert testing.
MicHAEL G. MANDEL
Santa Monica, Calif.

The Editor replies: No bias was operatirg,
but perhaps it should have been, for women
are reputed to be more sensitive to high fre-
quencies than men, which would make
their responses atypical for our readers, 95
per cent of whom are male.

presents the SP4002, World’s Most Versatile Stereo Component.
On one Beautiful Chassis is the Ultimate Octave Equalizer;
plus an Incredibly Flexible Preamp-Control Center.

THE EQUALIZER:

Dual 10-band #+ 22/16dB per Octave
Zero-gain/LED balancing to 0.1dB
Frequency Analyzer Test Record
£Q-Memory with Computone Charts
Zerg-detent Slide Potentiometers

19" Rach-mount Brushed Aluminum Black
and Silver Panel, Walnut Side Panels

Adjustable Pho

THE EQUALIZER is identical to Soundcraftsmen's model RP2215. considered by experts to be the FINEST GRAPHIC OCTAVE-EQUALIZER available. It uses
in each of its octave filters
DIFFERENT IAL.COMPARATOR circuit, to provide precise 0.1dB ACCURACY and exceptional gain (OVER 32d8J, with almost unmeasurable distortion and an
unheard-of 114dB signal-to-noise ratio! Here is THE ONLY EQUALIZER that gives you total

costly WIRE-WOUND INDUCTORS instead of conventional |

THE PREAMPLIFIER's flexibility with its PUSH-
BUTTON PATCHING capabilities are endless. The
preamp was designed for those audiophiles who
take a "MANDS-ON™ approach to their equipment
For the Tape enthusiast, it 1s capable of handling
up to three recorders with THREE-WAY dubbing
control. Along with this are TWO SIGNAL PROCES-
SOR LOOPS for added accessories, a Sub-Sonic fit
ter and Stereo/Mono mode switching. Our unique
CARTRI-MATCH phono-preamp design allows the
use of two moving-coil cartridges without head
amplifiers and ADJUSTABLE CARTRIDGE LOADING
on both phono 1 and phono 2 from 50 to 800
picofarads. An OUTSTANOING VALUE at only
$699.00. Other Soundcraftsmen preamps start at
ONLY $399.00.

THE PREAMPLIFIER:

Adjustable Cartridge Loading, 50 to 800 pf
Selectable 47K/100 Ohm Phono Impedance
Level!
Front Panel Tape Inputs and Outputs
FOUR Mono Phona Preamps-(2 stereo)
Two Amplified Headphone Outputs

7 maDE N

\'

{

Inputs for Most Moving Cail Cantridges
Phano Preamps Signal-to-Noise — 97dB
Three-Way Tape Dubbing

Two External Processing Loops
Sub-Sonic Filtering — 15Hz

32-stepped Precision Level Control

=+ 20dB Range

in combination with Soundcraftsmen's PATENT-PENDING

ntrol with no unwanted side effects

SIGNAL PROCESSOR/PREAMP SP 4002

AR 1 DOTS 6 QUTAUTY ATECONNICTIO M 1l ADICR
PABMLEL, WM MOMT Past, 83 XY rEADARIL)

NEW, 16-page Full Color Brochure, FREE!

pleasures

Includes TEST REPORTS. complete specifications, Class "H'* amplifier
ENGINEERING REPORT, EQ COMPARISON CHART, and the ""WHY'S &
HOW'S"" of equalization—an easy-to-understand explanation of the relation
ship of acoustics to your environment. Also contains many unique I0EAS on
How the Soundcraftsmen Equalizer can measurably enhance your listening
How typical room problems can be eliminated by Equalization
and a 10-POINT "*00-IT-YOURSELF " EQ evaluation checklist 0 you can

SEND $10.00 FOR EQUALIZER-EVALUAT
SET OF COMPUTONGE

PHONE 714-556-6191 SOUNDCRAFTSMEN INC. 2200 SO. RITCHEY, SANTA ANA, CA 92705 it

FINO OUT FOR YOURSELF WHAT EQ CAN 00 FOR YOU!
NKIT 1-12" LP TEST RECOR
MPARISON CONNECTOR. 1 INSTRUCTION

JARTS LOER
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Outgrowing Rock

® Editor William Anderson’s comments in
August’s editorial, “Geriatric Rock,” were
right on the money. I am over thirty and my
tastes in music Aave changed: increasingly |
find myself turned off by the blandness and
stupidity of rock. I now listen to many other
things, classical music for instance.

The closing comment (*no, jazz is not
coming back™) irked me, however. I can’t
get enough of jazz! When I listen to Benny
Carter, Lester Young, Coleman Hawkins,
and Earl Hines, not to mention the great-
ness of Duke Ellington, I begin to wonder;
hearing songs recorded thirty to forty years
ago | begin to appreciate music, not just one
boring egocentric type of sound (rock). I am
moving on, leaving behind the things of
youth—but I still get a kick out of going to
Grateful Dead concerts and telling younger
people what it was like back in, say, 1967.

ROGER WARNER
Portland, Ore.

Delius

® Howard Wayne's September letter
about Delius needs some correction and
clarification. Delius’ Jacksonville, Florida,
tract was originally called “Solana Grove”
after Matthew Solana, who owned the land
before the Civil War, and this spelling of
the place now called “Solano Grove” was
used at least until 1912 when Delius sold
the property.

Since Delius only began to learn the rudi-
ments of harmony in Jacksonville in 1884-
1885, from one Thomas Ward, it is inaccu-
rate to say that he wrote “most of his
‘American’ music” there. Just a few
sketches for some early part songs and the
Piano Concerto were done in Solana Grove,
and no music was composed during Delius’
second brief stay for a few months during
his 1897 business trip.

The Philadelphia branch of the Delius
Socicty will celebrate the composer’s one
hundred twentieth anniversary in 1982 with
meetings and concerts. Details may be had
from the Membership Chairman, 5249
Oleander Road, Drexel Hill, Pa. 19026.

WiLLiaM W. MARSH JR.
Newton, Pa.

Kool Jazz Festival

® The July *“Bulletin” included an item
about the Newport Jazz Festival being re-
named the Kool Jazz Festival-—New York.
Is this to be its identification from now on?
What address should I write to in order to
get next year's schedule, participants, etc.?

WAYNE P. SAGE

Bossier City, La.

The festival will continue to be known by
the new name (until further notice, at
least), and requests for information about
Suture events should be addressed to Kool
Jazz Festival, P.O. Box 1169, Ansonia Sta-
tion, New York, N.Y. 10023. George Wein,
producer of the festival during its years in
Newport, Rhode Island, and since its move
to New York, retains the right to the name
“Newport Jazz Festival” and may use it
Jor jazz events he produces anywhere.

STEREO REVIEW



Improve
you

vide

ima

That’s not to mention
some of the small things
you can do with our Proc
Amp. Like eliminate color
all together - to rid a black
and white program of co-
lor fringing, for example.
Or create fade outs and
fade ins - to make nice,
smooth, professional look-
ing transitions.

Features include cen-
ter-detent controls, a
luminance level meter,
and a four-output dis-
tribution amplifier.

A bypass feature is also

mono
bypass &
color (&

oft

sidicraft
PROC AMP

mode detail sharpness VNX nput
1% -2
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mode gam gain ohase
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off I
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Does what looked good on twe-hour look rotso-
good on six? Or what looked great on your original
videotape end up hard-to-look-at when you dub a
copy? Maybe the picture’s a little soft; or smeary:
lacks contrast; or the color’s a little off. You may not
even be sure what it is — it’s just not up to snuff.

But you live with it. Because six-hour is more eco-
nomical and more convenient than two-hour. Be-
cause a mediocre copy is better than no copy at alk

All the same, wouldn't it be nice if vou could some-
how improve the quality?

At Vidicraft, improving video quality is our busi-
ness. Our video processing components are to video
what graphic equalizers and metal tape are to audio.
They help you get the most out of vour system.

Take the Detailer Il image enhancer. for instarce.
By amplifving high frequenecy picture information,
the Detailer 11 can actually increase apparent res-
olution. Translated, that means improved sharpness
and greater picture detail. A crisper, more lifelike
image. Better dubs. Better original recordings. Even
better playback of programs you already own.

Basic features include individual contrels for de-
tail and sharpness, plus Vidicraft's exclusive VNX™
control for enhancement noise reduction. For conve-
nience, we've also included three switchable inputs
and a four-output distribution amplifier — for in:zer-
connecting multiple VCRs, as well as other video
components. And for making multiple copies.

The Proc Amp is another example. It gives you the
ability -electronically- to regulate chroma level and
phase, and overall luminance level. This means vou
can correct color saturation and hue for greater co-
lor accuracy. And adjust overall video signal level
for optimum contrast and brightness. Not simply
upon playback - where it may be too late - but in
making the recording itself.

provided - both on the Proc Amp and Detailer 11 - to
give you instant picture-hefore and picture-after com-
parisons. So youcan accurately judge the results.

Even a small touch like that can be an important
consideration ir getting the best image.

For a close laok at what we mean, visit your Vidi-
craft dealer. Where you can see cur complete line of
video components. For the location nearest you, dial

toll free: 1-800-5=7-1491.

VidicRORE

0704 S.W, Bancroft St. Portkind, OR 97201




SA-X. HIGH BIAS IS RICHER FORIT.

The greatest honor a cassette can receive is to be held in higher esteem than the one now setting
the high bias standard. SA-X has already gone beyond SA in frequency response, sensitivity,

and resolution. It was intended to. With its ultra refined dual layer of Super Avilyn and the
Laboratory Standard Mechanism, nothing less was possible. TDK
believes sound reproduction should have no setbarrier. No limit.
For us, high bias was a limit to be surpassed. SA-X has won three
international audio awards to date. It will no doubt win others.
But we take awards philosophically. They represent our continu-

ing effort to create the machine
for your machine. In that, we @ l DK
could not be happier with SA-X. -

The Machine For Your Machine

® Copyright 1981 TDK Electronics Corp
CIRCLE NO. S9 ON READER SERVICE CARD



New Products iotest audio equipment and accessories

Three-way SIARE
Speaker System

[0 The SIARE Delta 400 speaker is a
threce-way, vented, phase-aligned system
utilizing a 9-inch long-excursion woofer, a
cresolformaldehyde-coated fiberglass mid-
range driver, and a polyamide-dome tweet-
er. Frequency response is given as 45 to
25,000 Hz +2 dB. Power-handling capac-
ity is 100 watts rms; system impedance is 8
ohms. Crossover frequencies are 500 and
4,000 Hz, and crossover slopes are 12 dB
per octave. Finish is hand-rubbed oiled wal-
nut. Dimensions are 30% x 13% x 16Va
inches; weight is 66 pounds. Price: $400.
SIARE Corp., Dept. SR, 80 13th Avenue,
Ronkonkoma, N.Y. 11779.
Circle 120 on reader service card

Noise Reduction
In New Benjamin
Cassette Changer

0 Benjamin Electroproducts’ RAC10 MK
I DNR cassette changer incorporates the
Dynamic Noise Reduction system develop-
ed by National Semiconductor for single-
ended noise reduction (without signal en-
coding). The DNR system reduces hiss and
noise by varying the audio bandwidth as a
function of the high-frequency content of
the input signal. As the program’s sound
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level increases, it masks hiss and noise, so
when the program'’s high-frequency content
is high enough to mask background noise
totally. the DNR system expands to full
bandwidth (30,000 Hz). Frequency re-
sponse is 25 to 14,000 Hz + 3 dB. Wow and
flutter is 0.3 per cent; signal-to-noise ratio is
greater than 50 dB, and DNR increases this
to 60 dB. Size is 1912 x 10 x 8% inches;
weight is 22 pounds. The RAC-10 MK 11
DNR can change up to ten cassettes. Price:

$900. Benjamin Electroproducts, Inc..
Dept. SR, 180 Miller Place, Hicksville,
N.Y. 11801

Circle 121 on reader service card

Acoustat’s Full-range
Electrostatic
Slimline Speakers

[0 The Acoustat Slimline Series Models
Two. Three (shown). and Four all utilize
full-range electrostatic panels. Each speak-
er contains two, three, or four panels, re-
spectively, angled for best horizontal dis-
persion. The drive system for the speakers
includes two transformers overlapping in
frequency coverage and permitting the use
of most 50- to 100-watt amplifiers. Specifi-
cations for the Model Three include a fre-
quency response of 30 to 20,000 Hz +2 dB
and a nominal impedance of 4 ohms. The
unit will produce a 110-dB sound-pressure
level on program-material peaks in an 18 x
14 x 22-foot room. The drive system runs
off 120 volts a.c., 50/60 Hz, and consumes
S watts of power. Dimensions are 59 x 28 x
312 inches; weight is 75 pounds. Price:
Model Three, 31,595 per pair. Acoustat
Corp., Dept. SR, 3101 Southwest First Ter-
race, Fort Lauderdale, Fla. 33311.
Circle 122 on reader service card

Grace’s First
Moving-coil Cartridge

O The F-11L is the first moving-coil car-
tridge from Grace to be released by Sumiko
in the U.S. It has a cantilever made of an
ultra-thin boron alloy with an effective
moving mass of less than 0.3 milligram. An
“Advanced Luminal Trace™ stylus traces
out a playback path said to be almost iden-
tical to that of a cutting stylus. Cartridge
output is given as 0.75 millivolt, impedance
as 23 ohms. Compliance is rated at 20 X
10~¢ centimeters per dyne. Channel bal-
ance is specified to be better than 0.5 dB
Overall cartridge weight is 8.6 grams.
Price: $595. Sumiko, Dept. SR, P.O. Box
5046, Berkeley, Calif. 94705.
Circle 123 on reader service card

BRB Systems
Amplifier Has
High Slew Rate

0O The BRB Model 200 Reference Ampli-
fier operates in “'quasi-Class A’ mode and
is rated at 100 watts per channel into 8-ohm
loads and 200 watts per channel into 4
ohms. Utilizing ring-emitter transistors for
output devices, the amp also uses a dy-
namic-biasing network to maintain the out-
put devices in their linear regions. No gain
stage in the Model 200 is permitted to be
driven into slew-rate limiting, and the slew-
rate specification for the amplifier is 250
volts per microsecond.

Other specifications include a frequency
response of 10 to 100,000 Hz +0.5 dB, a
dynamic-power capability of 150 watts into

13



THE DL-300 SERIES
3 |58

DL-300 This may well be
one of the most significant
cartridges in Denon's his-
tory. because it brings the
price of Denon Moving Coils
under 8100. Yet. it offers

all of Denon's significant
moving coil technological
developments, such as a
two piece cantilever and
dual-damping rings for opti-
mum resonance control
and no pole pieces for lower
mass and more efficient
manufacturing

rd removed

b
¥

WTI

DL-301 To control reso-
nances, the cantilever
fulcrum of all Denon MC
cartridges is independent of
the damping rings. The
DL-301 uses two damping
rings, each optimized for its
portion of the frequency
range.

In addition a special mag-
netic structure eliminates
pole pieces, reducing both
weight and cost for the best
sonic value in MC cartridges.
{Shown with stylus guard

k ! \'.
-

DL-303 The first of the
DL-300 Series, the DL-303
has repeatedly been judged

best of jts class.” It features
Denon's cross-shaped coil
and dual cantilever design
and a special tensioning
device that maintains ultra-
high performance for
extended periods

New Products

latest audio equipment and accessories

8 ohms, damping factor greater than 250
from 20 to 20,000 Hz with 8-0hm loads, sig-
nal-to-noise ratio of greater than 100 dB be-
low rated output, and input sensitivity of 1
volt for full-power output. Price: $899
(3909 east of Denver). BRB Systems, Dept.
SR, P.O. Box 2235, Sunnyvale, Calif.
94087.
Circle 124 on reader service card

Subwoofer Kit
From Heath

CIRCLE

DENON

Imagine

what well
do next.

Denon America, Inc.
27 Law Dirive, Fairfieid, N.J. 07006
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O The new Heath AS-1320 subwoofer is
intended primarily to supplement small
speaker systems, but it is said to be able also
to enhance the bass response even of sys-
tems with 10- or 12-inch woofers. It fea-
tures an 8-ohm, 15-inch long-throw driver
with a 2-inch, four-layer voice coil in a part-
ed cabinet measuring 642 x 21142 x 17 inch-
es. The 6-inch tuned vent is loaded into the
floor for better response, and the driver is
also mounted near the floor so that the first
boundary cancellation is above the sub-
woofer’s frequency limits (15 to 750 Hz).
The unit’s frequency response is given as 22
to 500 Hz +3 dB.

The AS-1320 requires an amplifier with
at least 30 watts output capability to insure
adequate listening levels without clipping,
and it must be used with either the ASA-
1320-1 passive crossover or AD-1702 elec-
tronic crossover (the latter requires a sepa-
rate amplifier for the subwoofer). The cabi-
net of the AS-1320 is finished in black with
walnut-stained solid-ash accent rails. A re-
movable panel allows for future expansion
into a full-range system. The kit can be put
together in an evening. Prices: AS-1320,

$299.95; ASA-1320-1, $44.95; AD-1702,
$194.95.
Circle 125 on reader service card

Cleaning Cassette for
Auto-reverse Decks

O The Allsop 3 Ultraline cassette-deck
cleaner comes with dual cleaning pads to
clean the separate capstans and pinch-roll-
ers on auto-reverse cassette decks. When
used with non-auto-reverse decks, the dual
pads are said to last twice as long as those in
single-pad cleaners. Allsop 3 is a wet clean-
ing system. When the cleaning cassette is
inserted into a deck like a standard cassette,
a virgin-wool felt pad attached to a cam
cleans the heads while the other pads clean
the capstan(s) and pinch-roller(s). The Ul-
traline cleaning kit comes with replacement
pads, a bottle of Allsop 3 cleaning solution
(containing isopropyl alcohol and Freon
TF), and a storage case. Price: $14.95.
Circle 126 on reader service card

[ ) .
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Cassette/Receiver
From Kenwood

O Kenwood’s KRX-5 casceiver combines
the functions of amplifier, tuner, and tape
deck in a single 17Va x 42 x 14'~-inch com-

{Continued on page 16}
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Make It Live

We guarantee a 30 to 50% improvement in your stereo system sound,
or your money back. Plus it’s on sale for only $129.

It’s like day and night. Crashing cymbals,
clean tight bass, more trumpets or more
vocal; you‘re in complete command,

This professional 10 band stereo equal-
izer is on sale due to a very large cash pur-
chase by DAK from Numark, the profes-
sional studio disco people.

CAN YOUR STEREO SOUND BETTER?

Incredibly better. Equalizers are very
different from bass and treble controls.
Bass controls turn up the entire low end,
making the sound muddy and heavy, but
with an equalizer, you simply pick the
control that sounds best to you.

You can boost the sound at 30hz, 60hz
120hz, or 240hz to improve specific areas
of the bass. And best of all when you
boost bass you don‘t disturb the mid-
range frequencies and make your favorite
singer sound like he has a sore throat.

The high frequencies really determine
the clarity of your stereo sound. When
you turn up the treble control, you get a
boost of the entire high end: voice, tape
hiss, cymbals and distortion.

With an equalizer, you can cut tape hiss
at about 8000hz, but still boost the cym-
bals and overall clarity of the sound by
Loosting the 15,360hz control. You can
also boost or cut specific frequency areas
to add or subtract vocal, trumpets, etc.

WE TESTED

First, we hooked the equalizer up to our
president’s stereo, {about $20,000) and
experimented with the equalizer and
compared it with several already in the
system. No difference in quality was
heard between the SAE, the ADC and the
Numark, they all are great units.

The Numark frequency response is flat
from 10hz to 100,000hz and the hum
and noise is an incredible —96db, so we
determined that the quality was excellent.

THE WORST SPEAKER

The second test. Realizing that not all
of you may be insane enough to have
$20,000 stereo systems with professional
Altec Lansing Speakers, we selected an
awful set of speakers. While they were
walnut cased and 3 way, they sounded
like a cheap AM radio. They had 12"
woofers, a 6’ midrange, (from a portable
AM radio | think) and a tweeter that ap-
peared not to be connected. Certainly
well below any system you may have.

THE RESULTS

For a scientific test, we used a pink noise

record and sound pressure meter to see

what exact improvement we coutd make.
First we found that we could forget the
7680hz and 15,360hz controls on the
equalizer, they simply didn‘t have any
effect because the speakers just didn’t
reproduce sound at those levels, even
with the full 16db boost of the equalizer.

But wait. When we dropped the mid-
range controls at 480hz, 960hz and 1920
down the full 15 db and raised the 15360
by 10db, suddenly we were able to flat-
ten out the sound to about 15,000hz.

Well we did it. To be honest, the speak-
ers really didn’t sound all that bad. Not
great, but really quite acceptable...In
short, even with those rotten speakers, by
using the equalizer we improved them to
about the $300 a pair level. Think what
you can do with your own speakers.

The truth of the matter is that the better
your speakers, the more you will appre-
ciate the improvement of the equalizer.

EASY TO HOOK UP

Use your tape monitor circuit, but don‘t
lose it. Yes, you simply plug the ‘tape out’
from the receiver or preamp to the ‘input’
of the Numark and the ‘output’ on the
Numark to the ‘tape-in’ jack on your rec-
eiver or preamp.

Any time you push the tape monitor
switch, you will hear the day and night
difference in the sound.

YOU STILL HAVE A TAPE MONITOR

PLUS MORE

Did you think you lost your tape mon-
itor? Not so- -The Numark people design-
ed this unit with a tape monitor switch
and tape in and out jacks on the equalizer.

The output from your receiver is fed
direct to your tape deck, and with the
touch of a button, you can choose flat or
equalized signal to your recorder.

With the touch of another button you
can choose to listen to your recorder
either flat or equalized.

EASY TO USE

Your ears, your head. Simply boost or
cut any of the 10 different frequency
areas to suit your own taste. You also
have master gain or cut controls for each
channel so that you can ‘O’ level or alter
right or left total levels.

Nobody but you and your own ears can
tell you what is best. The real proof is
when you switch in and out the equalizer
with the tape monitor switch, you’ll
wonder how you ever enjoyed your
stereo without the equalizer.

CIRCLE NO. 16 ON READER SERVICE CARD

THE FACTS

There are 20 slide controls, each capable
of boosting or cutting up to 15db from
the signal wherever you desire. 10 con-
trols for the left channel and 10 for the
right, so you can compensate for one
speaker being near a sound absorbing
couch or any other environmental prob-
lems with your room.

Frequency controls for each channel are
at 30hz, 60hz, 120hz, 240hz, 480hz 960
hz, 1920hz, 3840hz, 7680hz and 15,360
hz. Each control can add or subtract up
to 15db. In addition, the master level
controls for each channel can add or sub-
tract up to 15db for total control.

The frequency response is 10hz to
100000hz, harmonic distortion only .01%
and shorted hum and noise a low —96db.

You get an equalizer defeat button and
two main outputs on the back panel in
addition to the tape out. You also get an
AC accessory plug and system ground.
it’s backed by Numark’s warranty.
ORDER THE EQUALIZER RISK FREE

Try the Numark professional 10 band
equalizer in your own system for 30 days.
Prepare for a shock when you turn on
this unit. Your system will come alive as
it never has before. An equalizer like this
professional Numark can increase the
quality of your sound 30 to 50%. And
that’s guaranteed.

If you aren’t 100% satisfied for any rea-
son simply return it in its original box
within 30 days for a courteous refund.

To order your new deluxe 10 band
Numark full sized EQ2400 risk free with
your credit card, simply call the DAK toll
free hotline, or send your check for only
$129 ($6 P&H) Order Number 9182. (CA
residents please add 6% sales tax).

Wake up the sound in your stereo.
Your ears will be glad you did, and we
guarantee the improvement will be
dramatic. No matter how good your sys-
tem sounds now, it will sound 30 to 50%
better or we‘ll give you your money back.
And, that’s a real guarantee.

DAK
INDUSTRIES
INCORPORATED

Call TOLL-FREE ..(800) 423-2636
In California Call (213) 984-1559
10845 Vanowen St., North Hollywood, CA 91605




BES Speakers

AT LAST
A DIFFERENCE

INSOUNDYOU
CAN SEE.

Most speakers give you true
stereo In just one part of the room.
BES Speakers give you true
Er 1 stereo virtually
P11 everywhere.
11 That's because
—~ 7— | the heartof a
—— “ | BES Speaker is
| & 1 | not a cone, but
Other speakers @ diaphragm
that vibrates much like a guitar
string, projecting sound in every
direction simultaneously. You get
360-degree sound. True omni-
directional sound. Sound as close
to live as you
can get.
Listen to
BES and hear
true stereo.
Everywhere.

3 BES SPEAKERS

Bertagni Electroacoustic Systems, Inc., 345 Fischer Street
Costa Mesa. CA 42626 Telephone: (714) 549-3833 Telex: 67-8373
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New Products

latest audio equipment and accessories

ponent. The amplifier section has slide con-
trols for volume, bass, and treble; a selec-
tion switch for two speaker systems; a loud-
ness switch; and a headphone jack. Output
power is given as 30 watts per channel into
8 ohms from 40 to 20,000 Hz with no more
than 0.09 per cent total harmonic distor-
tion. Phono signal-to-noise ratio is 72 dB
with a 2.5-millivolt input level.

The AM/FM tuner section uses a phase-
locked-loop multiplex decoder and a quad-
rature FM detector. It has a LED signal-
level display, a slide-rule tuning dial with
a LED pointer, a muting-defeat/mono
switch, and a LED stereo indicator. Usable
sensitivity is given as 11.2 dBf, alternate-
channel selectivity as 50 dB, and stereo dis-
tortion as 0.4 per cent at 1,000 Hz. The
metal-compatible cassette deck has feather-
touch controls, two motors, Dolby-B noise
reduction, timer activation switches, and a
microphone jack. Frequency response is 25
to 17,000 Hz with metal tape; signal-to-
noise ratio is 65 dB (Dolby-B on, chrome or
metal tape). Price: $499.

Circle 127 on reader service card

E—————

Cizek ‘‘SoundWindow”’
Satellite System

singly or in pairs. The system is available in
oak or walnut finishes. Price: $450. Cizek
Audio Systems, Dept. SR, 300 Canal
Street, Lawrence, Mass. 01840.

Circle 128 on reader service card

Indoor / Outdoor
Speaker from
Radio Shack

O Cizek Audio Systems’ Sound Window
system features two Sound Window speak-
ers and a specially designed complementary
subwoofer. The Sound Windows are suit-
able for wall or shelf mounting, and each
has a 6!2-inch air-suspension woofer and a
cone tweeter. The subwoofer has a 10-inch
active radiator with a dual high-tempera-
ture voice coil as well as a 10-inch passive
radiator. Included is a full stereo passive
crossover allowing the use of the subwoofer

[J Radio Shack’s Realistic MC-900 speak-
er system (catalog number 40-1258) is said
to work equally well indoors or out. Recom-
mended for poolside, lawn, or patio use, the
MC-900 employs an 8-inch full-range
speaker with a whizzer-cone element
housed in a weather-resistant polypropylene
enclosure. A dual-port design is used for
high efficiency and improved bass response.
The speaker is mounted to fire downward
for omnidirectional dispersion, making
placement less critical. Rated impedance is
8 ohms; power-handling capacity is 50
watts. The enclosure is 13 inches in diame-
ter and 172 inChes high. Price: $69.95.
Circle 129 on reader service card

| NOTE: All product descriptions and specifi-
cations quoted in these columns are based
on materials supplied by the manutacturers,
who will respond directly to reader requests
for turther information.

Domaestic inflation and fluctuations in the
value of the dollar overseas affect the price
of merchandise Imported into this country.
Please be aware that prices quoted in this
Issue are therefore subject to change.
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WE'VE JUST
IMPROVED THE
FINEST VALUE
IN AMPLIFIERS

i | l | I | 4
,l.l | ooz ||| -
To be honoei it waen't easy.

The original Adcom GFA-1 effort-
lessly delivered 200 watts per chan-
nel RMS into 8 ohms with less than

0.05% THD from 20 to 20,000 Hz. It
was a prodigious performer. It still is.

Now, with the new Adcom GFA-1A,
we've “improved on the unimprov-
able” by incorporating a mini analog
computer in the protective circuitry.

Consequently, the GFA-1A comes as
close to “fail-safe” operation as the
state of the art permits.

As to price/performance, Stereo
Review's assessment of the original
GFA-1 more than holds true for the
improved version i.e. “One could pay
two or three times as much and get
no better audible performance.”

And while on the subject of price/
performance, if you're in the market
for a companion preamplifier or if you
want to upgrade an existing stereo
system, it would be difficult to im-
prove on the new Adcom GFP-1.

To quote Stereo Review once again,
“...this (the Adcom GFP-1) is as
quiet as any preamglifier we have
seen...(and) for all practical pur-
poses, distortionless... At its modest
price, this is one of the better pre-
amplifier values on today’s market.”

For additional information on how
Adcom can help improve your listen-
ing pleasure, write: Adcom, 9 Jules
Lane, New Brunswick, NJ 08901.

ADCOM
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fludio Q. and A.

By Larry
Klein

Designer Bob Carver shows
Technical Director Klein
that if he listens with

both ears he will
(sometimes) hear stereo.

Ellen M. Klein

Repair Costs

Q I was recently charged 355 for repairs

= on a receiver that cost me about

$300 when new. I find that outrageous.
what can be done about it?

CHARLES WINSTON

Boston, Mass.

A Repair costs are high, and the reasons
= are not difficult to discover. Almost
everything electronic one buys today is pro-
duced on an automated, mass-production
line. However, when we look at the repair
and servicing process, we find that it is
usually all hand labor—and highly skilled
hand labor at that. As a matter of fact, it is
not uncommon for a repair on a small elec-
tronic device (such as a transistor radio) to
take longer than it originally took to build
the unit on an efficient assembly line. For
that reason it is frequently less expensive to
buy a new unit than to have the old one
repaired. | really don’t know any way of
reducing the relatively high cost of repairs
when equipment is built by twentieth-cen-
tury automated technology but is serviced
by the equivalent of eighteenth-century
handicraft techniques.

Rated-power Bandwidth

What is the difference between the

= rated-power bandwidth and the fre-

quency response of an amplifier? Also,

would there be any audible loss in an

amplifier rated for 40 Hz to 20 kH:z
instead of the usual 20 Hz to 20 kHz?

JouN POTTER

Oakdale, N.Y

Rated-power bandwidth was defined

= as the frequency range (say, 20 to
20,000 Hz) over which an amplifier could
stay within —3 dB of its specified output
power without going above a specified dis-
tortion level. There was a small kicker in
such ratings in that —3 dB is the equivalent
of a 50 per cent power loss! | say “was"”
because the power-bandwidth rating has
been effectively superseded by the FTC-
mandated power-specification style: for
example, **50 watts per channel minimum
into 8 ohms from 20 to 20,000 Hz with no

18

more than 0.05 per cent distortion.” (Note
that it is no longer permissible to define an
amplifier’s frequency limits as the 3-dB-
down points.)

The rated frequency response of an
amplifier is usually measured at some low
power level that will not stress the frequen-
cy limits of the circuit. It is only when an
amplifier is pushed close to its maximum
power that significant frequency limitation
appears.

In respect to your question about the
audible significance of a 40-Hz as opposed
to a 20-Hz limit on low-frequency response,
it is necessary to examine both the program
material (there is really very little musical
sound below 40 Hz) and the performance of
the speakers driven by the amplifier (very
few speakers can deliver any substantial
energy much below 40 Hz). In short, if an
amplifier provides a clean signal down to 40
Hz, you would have difficulty finding pro-
gram material that could demonstrate its
inferiority to one going down to 20 Hz.

FM Decoder Switching

I have a Marantz receiver that will
« take a Dolby FM decoder module
that I never bought. I have noticed that if 1
press the 25-usec switch, the high frequen-
cies of the program I'm listening to are
enhanced, thus improving the overall fre-
quency response. Why should this be, since
there is no decoder in the circuit 1o be acti-
vated by the 25-usec switch?
GEORGE C. DIERKENS
Andrews A.F.B., Md

All FM broadcasts in the US. are

¢ transmitted with a standard FCC-
mandated high-frequency boost (pre-em-
phasis) that starts at about 1,000 Hz and
reaches about +20 dB at 20 kHz. In the
tuner, there’s a complementary *‘de-empha-
sis’’ network whose purpose is 10 restore the
audio signal to its original “flat” state by
applying an equivalent high-frequency cut.
Now, the reason for this pre-emphasis in
transmitting and de-emphasis in receiving
is 1o cut back on the high-frequency noise
that inevitably intrudes during the broad-
cast/reception process. (The amount of
(Continued on page 20)
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details.. A DIFFERENT KIND OF RECORD CLUB

You can now own every record or tape that
you may ever want . at tremendous sav-
ings and with no continuing purchase ob-
ligations. You can get valuable free dividend
certificates, you can get quick service and
all the 100% iron-clad guarantees you want.

Now you can stop price increases that leave
you with less music for your record and tape
budget. You can guarantee yourself more
music for less money through membership
in Discount Music Club.

Look at these benefits:

TREMENDOUS SAVINGS
on every record and tape in print—
no “agree-to-purchase’’ obligations of any kind

DISCOUNTS OF 43% TO 73%
off mfg. suggested list special catalog
features hundreds of titles and artists

ALL LABELS AVAILABLE
including most imports through special
custom ordering service. If we don't
stock it we'll get it for vou

SCHWANN CATALOG
lists thousands of titles; classical,
pop, jazz, ballet, opera, musical shows
folk, rock, vocal, instrumental, country, etc.

DISCOUNT DIVIDEND
CERTIFICATES
Dividend Gifts—Every shipment
carries a dividend gift or dividend certificate.
Certificates redeemable immediately
for extra discounts

NEWSLETTERS
happenings in the world of music;
concerts, critiques, new releases . . . special
super-sale listings at discounts of up to 73%

DISCOUNT
ACCESSORY GUIDE
Diamond needles, cloths, tape cleaners,
etc. Discount Music Club is your complete
one stop music and accessory buying service.

QUICK SERVICE
same day shipping on many orders
rarely later than the next several days.
Partial shipments always made in the
event of unforeseen delay . . . all at
no extra cost to you.

100% IRON-CLAD
GUARANTEES
on all products and services.
Everything is guaranteed factory fresh and free
of defects or damages of any sort.
Your total satisfaction is
unconditionally guaranteed.

Discount Music Ciub is a no-obligation mem-
bership club that guarantees tremendous dis-
counts on ail stereo records and tapes and
fets you buy what you want . . . when you want
... or not at all it you choose.

These are just a few of the money-saving
reasons to write for free details. You can't
tose so why not fill out and mait the coupon
below for immediate information.

DISCOUNT MUSIC CLUB. INC
] “ 650 Main Street DEPT. 9-1181
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boost and cut is described technically as 75
microseconds™ after the electrical charac-
teristics of the circuits that achieve them.)

This FM  pre-emphasis/de-emphasis
scheme works, but not wondrously well. The
major problem is that the large high-fre-
quency audio pre-emphasis boost can cause
overload of the transmitter when the mu-
sical program has a large amount of high-
frequency energy. There are two solutions
to the overload problem: a reduction in the
overall audio modulation or a reduction of
just the high frequencies fed to the trans-
mitter. Most FM broadcasters take the sec-
ond option since they believe that a loud,
heavily modulated signal attracts listeners
while a high-frequency rolloff is either not
noticed or accepted as normal.

Several years ago, Dolby sought (with
the FCC’s permission) to rectify the situa-
tion by making available to broadcasters
the means to reduce the high-frequency
audio pre-emphasis (from 75 to 25 usec)
when broadcasting Dolby-B-encoded mate-
rial. The thinking was that the broadcasters
could thus transmit a reasonably noise-free
signal with a normal high-frequency level
without fear of over-modulation. For a
number of technical, economic, and psycho-
logical reasons, the Dolby FM technique
never achieved the success that was hoped
for. Hi-fi tuner manufacturers therefore
chose to hedge their bets by installing a
switch that changed the tuner’s de-empha-
sis (at the cost of only a slide switch and. a
couple of resistors) rather than building in
the Dolby FM decoding circuits at a sub-
stantial extra expense. One could then use
either an external Dolby decoder (perhaps
one built into a cassette deck) or buy the
plug-in Dolby decoder module later when
(and if) an increase in the number of Dol-
byized broadcasts justified it.

All this explains why there is a de-
emphasis modification switch on Mr.
Dierkens’ receiver (and other units), even
though it has no Dolby decoder. In regard
to the *“enhancement of the highs™ that
occurs with the switch in the 25-usec posi-
tion: there will be a greater proportion of
highs heard if the material has been broad-
cast with a 75-usec boost and played
through a tuner with only a 25-usec de-
emphasis cut. Whether the highs are really
“*enhanced™ or simply unnaturally bright
depends on many variables, including the
quality of the broadcast signal and the high-
frequency performance of the listener’s tur-
er, speakers, and ears.

Question Reruns

Sometimes there is a notice at the end

= of your column stating that only

questions selected for use will be answered.
How do you select questions for use?

NEIL LARSON

Poughkeepsie, N.Y.

A I'm glad you asked the question.
= The Qs that may or may not produce
an A in this column fall into several differ-
ent catcgories:

There arc a number of regularly occur-
ring questions that requirc an annual an-
swer for new readers and those who were
not paying attention the last time (as a mat-
ter of fact, you are reading one of them
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right now!). One type of question regularly
finding its way to our “in" box (if not this
column) asks about some new hi-fi technol-
ogy featured in a product advertisement. |
usually have no ready answer, because in
many cases only time will reveal whether
the new approach is a true breakthrough,
merely an alternate way of doing some-
thing, or a very sophisticated solution to a
nonexistent problem. (If readers sometimes
have difficulty determining whether a given
product represents the bluebird of hi-fi hap-
piness or merely some manufacturer’s tech-
nical wild-goose chase, so do we.)

Questions of the “Which is best?" vari-
ety never get column space. In general we
confine remarks on product quality to our
test reports. It would be manifestly unfair,
given the market clout of STEREO REVIEW,
to express opinions based on hearsay, man-
ufacturers’ literature, or anything other
than laboratory tests and/or careful listen-
ing sessions. Readers who want to know
how we feel about a piece of equipment will
have to get that information through a test
report; if there wasn’t any report, it is likely
we know nothing more about the product
than anyone can discover from its manufac-
turer’s literature. (A complete index to all
the products we have tested since 1973 is
available for 31 plus a stamped, self-
addressed long envelope sent to STEREO
REview. Dept. TRI, One Park Avenue,
New York, N.Y. 10016.)

Another category of questions can be
boiled down to "1 have a hi-fi something
that doesn’t work right. How do | fix
it? . . . or modify it? . . . or match it
properly to some other hi-fi something?”
These questions get a form reply that says,
n part:

“Unfortunately. the best we can do is
suggest you write directly to the manufac-
turer of your unit. Because of his familiarity
with his own products, he is in a far better
position to advise you on the specifics of
your particular question or problem than we
could possibly be.”

It’s a mystery to me (though flattering)
why so many component owners write to us
first when they have troubles. Anyone hav-
ing any familiarity with electronics knows
that most products are likely to have char-
acteristic “failure modes,” and the factory
repair people are the first to know what
those are and what to do about them.

Then there are those optimistic souls
whose five-page, single-spaced, typewritten
letters detail their personal hi-fi histories
(apparently from the moment they learned
to hear) as a preface to their asking me to
choose several optimally matched setups
from an included list of thirty or so compo-
nent models. | guess [ could go into detail
here as to why we can’t oblige any of our
more than a million readers in this regard
and still put out a monthly magazine—but
is that really necessary?

In any case, all mail is at least read, and
some of it is answered directly with a form
reply or marginal note. Obviously, those
readers who enclose a stamped, self-ad-
dressed return envelope stand a far better
chance of getting a response than those who
don’t. It seems appropriate 1o end with
another quote from one of our forms

“"We appreciate the confidence you have
expressed by writing 1o us and regret that
we cannot be of more specific help.” ]
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SOUND SO GOODIT
KEEPSTHE BAD AWAY.

#TWIAUDIO CASSETTES.

Sound, pure and mrfect To take you where you want to be...anytime you want to be there.

1981 Fuji Photo Fim U.S A.. Inc . Magntic Tape Division. 350 Fifth Avenve uVNwoueEJEl
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Now from Speakeriab comes
the newS11,S15andS17.
Housed in slender, elegant
enclosures, these speakers are
designed to reduce edge

Componentry-includes:
amazing Samarium Cobalt leaf
tweeters for limitless high-end;
efficient, ultra-low distortion
polypropylene/Polylam{*
woofers; and passive radiators
to extend the low end both
powerfully and accurately. The
combined effects are awesome
—>bringing you music that's so
fresh on your ears it’s really
like being there.

Send for a free catalog and
read about these and a dozen
more new designs from
Speakeriab.

FRESH ON YOUR EARS.
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defraction for better “"imaging”’.
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Car Stereo

HOW | LOST MY STEREO

THIEF in New York City's Union

Square heard the Clarion call one af-
ternoon last spring, and now I'm out one
Clarion. Its loss is not so much a sign of the
thief’s cleverness as of my own stupidity
and that of a friend.

The tale actually begins a year or two
earlier. I had built a Heathkit car alarm but
got sidetracked halfway through its instal-
lation and never got it going. I also had a
Radio Shack wireless-page alarm, but |
hadn’t installed that either since I’d in-
tended to tie it in with the Heath. I did doa
fairly intelligent job of installing my car-
stereo system itself, however. The ampli-
fiers and CB radio were both well concealed
and strongly bolted down-—so [ still have
them. The central unit of the stereo was in
an inconspicuous location, partly concealed
by an overhanging ashtray (which I some-
times remembered to pull out for further
concealment when I parked the car). It also
had an inconspicuous black trim plate, and
the speakers had—and have—equally in-
conspicuous black grilles.

Now comes the big stupidity (not mine,
I’'m a bit relieved to say). A friend using my
car parked it, alas, in an open, metered
parking lot. Such lots have neither the secu-
rity of a private parking lot with an attend-
ant nor that of curbside metered parking
with a constant stream of passersby. My
friend also left a large parcel sitting in plain
view in the car, instead of hiding it in the
trunk. That was an exceptionally bad move,
since it made apparent to even the most cas-
ual glance that this was a car worth break-
ing into.

Consequently, within less than an hour I
was out one car stereo, one left-hand win-
dow, a good deal of underdash wiring
(thieves take no pride in neatness), and the
dashboard panel that the radio was at-
tached to, not to mention the time and mon-
ey I've had to spend repairing the mess. I'm
also out of music, of course, unless I want to
sing as I drive.

I’m finally getting a new installation next
month, and I'm already making plans to
lower the odds on losing it. This time I will
connect my alarms. I'll also protect the
main unit with a concealing Burbank Audio
Safe, which locks over the front. While it

doesn’t make the stereo impossible to steal
(you can still rip out the dash panel, Audio
Safe and all), it adheres tightly enough to
make the stereo all but impossible to sell
thereafter, a factor likely to deter a profes-
sional thief who's been Burbanked before, if
not the amateur who doesn’t know the mess
he’s getting into. And since a thief is likely
to abandon a set that he can’t sell, I'll en-
grave my phone number, car license num-
ber, and social-security number, all of
which I've registered with the police as part
of Operation Identification, on at least two
sides of the set. I'll also keep a record of the
stereo’s serial number at home, where I can
find it in a hurry. At the time of the theft, |
couldn’t find that information, which was
no help at all to the police in trying to track
down my stereo.

Whoever has my stereo now probably got
a bargain. The thief himself probably got
less than I paid even to repair the broken
window—that is, if he “fenced” it and the
“owner” bought it from an ostensibly legiti-
mate source. But a lot of “*hot” equipment is
sold person to person to buyers who know
there’s something fishy going on. If some-
one in a bar offers you a great deal on a
color TV (with a choice of several models)
or a tatterdemalion kid on a street corner
offers you a turntable with hastily ripped-
off plugs, you should get suspicious. Even if
it seems to be an irresistible bargain, you
should probably call the cops, certainly not
buy. If no one ever bought obviously stolen
goods, that fact would surely serve as a de-
terrent for those contemplating a ripoff of
one kind or another.

IF this appeal to morality over greed isn't
enough, let me tell you about a con man 1
once met who had the perfect scam. He'd
buy cheap, off-brand electronics at a dis-
count, then peddle the stuff in bars as
“hot™—at a good 25 per cent or so above
list price. The more secretive he acted, the
higher the price his junk would command.
Except for sales-tax evasion, he was proba-
bly guilty of no crime at all, not even false
advertising, since he never came right out
and said his stuff was hot. And his victims
cheerfully paid through the nose for the il-
lusion of illicit bargains. a
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Whyevery record sounds
better with Dual

s exclusive

ULM tonearm system.

The moment the ULM tone-
arm tracks your favorite record,
you will hear a purity of tone
that has never befcre emerged
from its grooves.

ULM 1s Dual’s =xclusive
Ultra Low Mass tonearm sys-
tem with total effective mass of
8 grams. That’s less than half the
mass of conventional tonearm
and cartridge combinations.

Dual 1258

There’s no mistaking the
difference ULM makes in
what you hear. Especially with
records that are warped, as so
many are today.

ere’s what the independent

test labs reported about ULM
after tcsting it with warped records
as “real-life” test instruments:

“..tracked the most severely
warped records in our collec-
tion, usually so well that we
heard nothing wrong”

—Stereo Review

“Navigating the worst
warps we could find, the
Dual/Ortofon combination
proved very agile indeed,
with nary a mstrack”

—High Fidelity

“Even a severe warp that
would normally throw the
pickup into the air will usually
give no more than a slight
‘thump’...and most warps are
undetectable by ear”

—Popular Electronics

“The Dual takes dead aim
at the fiend of disc reproduc-
tion—the warped record -
and response to record warps
practically is eliminated at
the source” LiStereo

One lab also listened to a fa-
vorite unwarped record played
by the same ULM tonearm and
cartridge system. Its reaction:

“There is no way measure-
ments, or mere words, can
describe the acoustic presence...
highs are crystalline, with a
purity we haven’t heard before.
The bass 1s so clean that one can
hear new sounds from records,

such as the harmonic vibration
of unplayed strings on the dou-
ble bass....overall definit:on
and transient response were
outstanding”

—HiFi/Stereo Buyevs’ Guide

In short, ULM is not just
desirable, it’s essential —with: all
records.

If you'd like to hear the dif-
ference ULM can make, visit
your audio specialist. (Bring

our favorite record, especially
if it’s badly warped.)

You’l also be pleaszd to kear
that the new Dual U_M tumn-
tables are priced lower than you
mav think. For examole, the
single-play/multiple-dlay
Dual 1258 with Vario-belt drive
is less than $150.

For complete information,
wr:te to United Audio, 120
So. Columbus Ave., Dept. S,
Mt. Vemon, NY 10553.

Exclasive US. distribution agency jor Dual.
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TDK
brings two
new standards
to open reel.

TDK now announces two

breakthroughsin open reel.

TDK GX Studio Mastering tape:

an ultra retined particle lets it
handle the critical demands of

live music mastering. And TDK £X
Professional Studio tape, with a
superrefined particle that givesit a
performance ideal for professional
and audiophile use.

Aunique polishing and binding
process makes dropouts practically
a thing of the past. A special
graphite and carbon backcoating
onall GX and some L X reduces
friction for smooth winding while
preventing static and diminishing
wow and flutter. At last your music
is heard the way you intended to
hearit.

Listen to TDK GX and LX. They
could open up awhole new
standard of recording excellence.

G&TDK.

Copynght 1981 TOK Electromnics Corp - Garden City. N Y 11530
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Tape Talk

By Craig
Stark

Bias and Equalization

Can you give me a simple explanation

= of the terms ‘bias” and “‘equaliza-

tion” that even a newcomer to hi-fi can

understand? My local dealer tried, but

either he didn't really know or I'm awfully
dense!

PETER ABELSON

Boston, Mass.

In tape recording, the term bias de-

= notes an ultrasonic current, generally
about 100 kHz in frequency (this is at least
five times as high as most human ears can
hear), that is fed to the tape deck’s record
head simultaneously with the audio signal
you want to record. The use of bias during
recording (it is not used in playback)
reduces distortion and increases the amount
of audio signal that can be captured on a
tape. The specific amount of record bias
needed to achieve these goals varies widely
with the rype of tape being used (ferric
oxide, chromium dioxide, or metal) and, to
a minor degree, from brand to brand within
the same tape type.

Equalization (EQ) is a process designed
to make a tape deck’s response as flat
(equal) as possible at all frequencies. If you
were able to listen to a recorded tape with
no playback equalization there would be,
for a variety of complex technical reasons,
very little bass response. Thus, playback EQ
consists of a large amount of bass boost, the
precise amount of which is standardized so
that a recorded tape can be played back
properly on any deck. Ferric-oxide cassettes
boost all frequencies below about 1,325 Hz
(which is also called “120 microseconds”
for engineering reasons), while metal and
CrO, types begin boosting bass at about
2,270 Hz (*70 microseconds™).

Equalization is also used in the recording
process, this time principally to counteract
treble losses, which become very severe at
the highest audio frequencies when the tape
speed is slow. Unlike playback equalization,
recording EQ is not standardized: it consists
of whatever treble boost is necessary (with a
given machine’s tape head) to produce a
flat extended treble response when the
recorded tape is played back on a deck with
the standardized playback EQ. Just how
much treble boost this requires depends on
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the characteristics of the tape and also on
the amount of record bias being used. In
general, lower-than-normal amounts of bias
increase distortion, but they also lower the
amount of treble EQ applied with the audio
signal. Contrariwise, higher-than-normal
bias causes loss of highs and increased need
for recording equalization.

No Pressure Pads?

I recently read a test report in STEREO
* REVIEW on a cassette deck that auto-
matically pushes the pressure pads of cas-
settes out of the way during record and
playback. My own deck is also a dual-cap-
stan model but lacks this feature. Could 1
physically remove the pressure pads from
my cassettes to achieve the same result as
the deck you reviewed, or would this cause
problems?
DaviD YounGg
San Francisco, Calif.

A From a theoretical point of view, the
* best pressure pad is no pressure pad:
it was incorporated into the design of the
Philips cassette as a necessary evil to over-
come the tape-to-head contact limitations
imposed by the rather primitive tape trans-
ports in early cassette machines.

Since pressure pads are included in every
manufactured cassette, however, even mak-
ers of highly sophisticated contemporary
decks design their drive mechanisms in the
knowledge that, in addition to maintaining
tape-to-head contact, the pressure pad will
add a certain amount of “drag” to the tape
as it flows from the supply to the take-up
hub. By snipping out the pressure pads on
your cassettes, then, you would eliminate a
friction component on which the maker of
your deck was counting. You might get
away with it with some dual-capstan trans-
ports, but with single-capstan tape drives
the problem would be far more difficult.
Given the wide quality variations among
decks on which cassettes must operate,
built-in pressure pads must remain part of
the cassette itself.

So far, only one company has chosen to
design its transport to ensure proper head
contact and holdback tensions with the

(Continued on page 26)

STEREO REVIEW



YOU'VE NEVER
HEARD LOUDSPEAKERS
LIKE THIS BEFORE.

The new Celestion ULTRA ™ Tweeter, vibrating at
SkHz in perfect piston motiom. Frozen in time by Celestion’s
unique laser interferometer.

In accuracy. Response. Power-handling capa- We've used this exciting new tool to uncover
bility. And efficiency that makes even the most the problems of conventional loudspeaker de-
modestly-powered receivers and amplifiers signs. Discover the secrets of critical dimensions.
sound dazzling. Select the best materials. Optimize physical and

All, because our engineers have accomplished electrical characteristics. To obtain maximum
what no one has ever done before. Frozen vi- performance from drivers individually and as a
brating drivers in time. Observed them in the total system.
operating environment of an actual speaker The result is our incredible new ULTRA™*
system. |'hen magnified the results with Ditton line, now at your Celestion dealer. You'll
36,000-point, three-dimensional laser-plotted appreciate in an instant, what took years to
computer accuracy. achieve. At prices as unbelievable as the sound.

*Ultra-accurate Laser Topographic Response Analysis

celestion [ speakers

AND PROFESSIONAL. LOUDSPE.AKERS
You'll know...1n an instant

Lunihedm Drive. Box 521. Hotliston, MA 01746, (617) 4296706, In Canada, Rocedoo, Toronio

1981, Celestion Industries, Inc.
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QUALITY FM STEREO
FROM PERSONAL

HEADSET RECEIVERS.

The Mura Hi Stepper™ receivers have become the
industry standard for personal FM stereo. Of course
Mura already had the headset echnology from ts
Red Set™ line. To the Red Set Mura added a hizh
sensitivity (3 ¢4V for 30dB of Quieting), low current
drain (30 ma from AA batteries) stereo recziver. Each
channel of the audio section is a 3 stage amplifier with
a push-pull output stage—all to drive a headset
speaker with 98dB;mW sensitivicy! Overkill for only
a few milliwatts? Not for the Mura Hi Stepper. Even
the Hi Stepper HI-3 (with AM) uses dual can IFTSs
to squeeze the dest frequency response possible out
o: the AM band

Whether you choose the FM Stereo Hi Stepper
(HI-6) or the AM/FM Stereo Hi Stepper {HI-3) you
get audiophile qua.ity in a portatle, personal stereo
sound systen.

pressure pad pushed out of the way, though
that is clearly the “best™ way to go theoret-
ically. The cost of the *“pad pusher” itself
can’t be more than a dime, however, and |
hope other manufacturers of quality decks
will follow this excellent example.

Cassette Malfunctions

Is there any way to prevent cassette

* tapes from jamming up in the re-
corder or getting too tightly wound?

TERRY VEY

West Bend, Wis.

A Yes. Use high-quality cassettes and a
= high-quality recorder. Also, avoid C-
120 cassettes. If you're already doing these
things and you’re still having trouble your
deck needs servicing.

Wow and Flutter

Would you please explain what
* “wow" and ‘flutter’” mean pertain-
ing to recording and playing a tape?
Rick O’BRrieN
Warwick, R.I.

A “Wow™” and “flutter” are terms that
= refer to irregularities in the flow of
tape as it passes across the tape heads either
during record or during playback. Ideally,
the tape flow should be absolutely smooth
and at a constant rate. Practically, this is
impossible: capstan shafts and rubber
pinch-rollers are not perfect!y round, mo-
tors and drive belts don’t run perfectly
smoothly, and bearings have to have a cer-
tain amount of “play” in them if shafts are
to rotate in them. These imperfections
ensure at least some momentary fluctua-
tions in tape speed—wow and flutter—that
affect the quality of music reproduction.
Sompe momentary variations in tape
speed are random in nature, though many
are repetitive, or “periodic.” For example,
identification of the specific recorder that
created the famous *“‘gap™ in the Nixon
tapes was based on a careful analysis of the
recurrent wow/flutter patterns of the
White House tape decks. When the speed
variations occur at a rather slow rate—con-
ventionally, less than six times a second—
they are often called *“wow,” since the wa-
vering pitch changes created are heard as a
wow-wow-wow sound. More rapidly recur-
ring speed variations are called “flutter.”

Home and Away Choice

I'm interested in getting a recorder I

s can use either at home or, with bat-

teries, as a portable. Should I get an eight-
track or a cassette?

R. A. SHUGART

Caryville, Fla.

A While large numbers of eight-track
= cartridge machines remain in use, at
this point—for either battery-operated or
home-based operation—I unequivocally
recommend that you buy a cassette unit.
The eight-track format is steadily declining
in popularity and in not many years will be
obsolete. [m]
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A live performance has 90 or more
decibels of dynamic range.

But you don’t hear anywhere near that
from your stereo. Because your records
and tapes don’t have it in the first place.
In fact, you're lucky if you hear 40 or 50
decibels. Which means you're losing half
the impact of your music.

The only answer is to add a dbx
Dynamic Range Expander. It works on

the same principle as the dbx noise reduc-

tion technology now built into 1981 tape
decks. Only it takes your existing records
and tapes, and increases the dynamic
range by up to 50%.

It also gets rid of surface noise, soall
you hear is the music.

Now, if you're wondering just how
dramatic that sounds, there’s an easy
way to find out.

DISC/TAPE DECODER

biied
o @
L TS

[

Buy a 3BX Dynamic Range
Bxpander and get a
dbx Disc Decoder free.

Just visit your participating dbx retailer
between October 1 and December 5,
and ask to listen to the 3BX Dynamic
Range Expander, our top of the line
model. As soon as you catch your breath,
offer to buy the 3BX. And you'll get a
dbx Model 21 Disc Decoder absolutely
free. Or you can buy the 1BX or 2BX
Dynamic Range Expander, and get the
Model 21 for half the regular price.

The Model 21 decodes the revolution-
ary dbx Discs and Digital dbx Discs, the
world’s first Full Dynamic Range Record-
ings. And soon, we’ll be introducing
dbx cassettes. More than 150 titles are
now available to choose from. Including

Offer void where prohibited by law. Valid only at participating dbx U.S. authorized consumer products retailers. Quantities may be limited.

new releases by Joan Baez, The Police,
Neil Diamond, J. Geils, Moody Blues,
Styx, Pablo Cruise, Rita Coolidge, and
Eric Clapton.

So with a dlx Dynamic Range Expander,
you can improve your existing library.
And with the Model 21, you can start
building a new library of almost flaw-
less recordings.

Visit your dbx retailer before Dec. 5.

And discover the truth about your
stereo system.

For the names of participating retailers
near you, write dbx, Incorporated,

71 Chapel Street, Newton, Mass. 02195
U.S.A. Tel. 617-964-3210

dbx
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OVER the ycars, there has been a con-
stant need to update our laboratory
test cquipment to keep pace with the con-
tinuing technical improvements in consum-
er hi-fi components. This despite the fact
that many people (myself included) feel
that measurements of the electrical or
acoustical properties of most components,
and certainly speakers, usually donot tell us
all we need to know about how they will
sound n our home music systems. On the
other hand, 1 find few, if any, audible dif-
ferences between electronic components
that are not explainable by frequency re-
sponse, gain, or noise-level differences.
Many people would agree with me, but oth-
ers disagree, often strongly. In any case, it is
extremely difficult, if not impossible, to
conduct purely subjective evaluations in
what | would consider a scientifically valid
manner.

| feel that a statistical approach to sub-
jective evaluation, using a number of listen-
ers (one or two at a time, since interactions
within larger groups can invalidate the re-
sults) in a double-blind test (in which neith-
er the listeners nor the people conducting
the test know which component is being
heard at any given time), is the best way to
accomplish this end. It is still better if no
one involved in the test even knows which
components are being evaluated, or even
what is being switched (for example, ampli-
fier, cartridge, speaker, etc). That is a desir-
able but extremely difficult type of test to
run, so it is rarely, if ever, done.

Most of us have opinions about what we
hear that are. to some degree, arrived at

® Subjective Testing @

without objective or scientific validation.
Furthermore, for many of us such opinions
outweigh all the “expert™ advice otfered by
others who hear different things. 1 would
not argue with anyone who takes that posi-
tion, except to point out that he is not qual-
ified to advise others because his listening
reactions are probably idiosyncratic.

That is why | do not make recommenda-
tions or judgments ranking equipment ac-
cording to quality solely on the basis:of
what | hear. When [ encounter a product
whose sound impresses me as outstanding,
I usually mention the fact, but | would nqt
make a blanket recommendation to others
that they buy it on my say-so. | have no
such reservations about the rmeasurements |
make; within certain tolerances, they are
accurate and perfectly valid for compari-
sons between products or as a check on the
manufacturer’s ratings. The heart of the
subjective testing problem for me (and, |
am sure, for most other reviewers) is that
there is no easy way for me not to know
what [ am listening to or what equipment is
being evaluated.

IT would be very nice if | were so “objec-
tive” that I could make my listening judg-
ments uninfluenced by the appcarance and
cost of the product, and even by what |
know of the previous history of the people
who produced it. Well, 1 am not rhat un-
biased, nor do 1 believe anyone else is. |
have some very strong prejudices that must
inevitably affect my final appraisal of a
product—and they're not all in the area of
sound. Regular readers will be aware that |

- Technical Talk -
Byulion D.Hirsch

am a ‘“‘nut” on reliability and ruggedness.
The most elegantly designed and sophisti-
cated product in the world is useless if it
doesn’t work. The most advanced hi-fi com-
ponent is an intolerable annoyance if it
‘*‘goes up in smoke” during my tests, wast-
ing my time and unavoidably coloring my
final opinion of its merits.

| am also strongly influenced by the ease
of operation and general “*human-engineer-
ing” aspects of product design. If [ have to
refer to the instructions every time | wish to
avail myself of some of the unusual capabil-
ities of a sophisticated or unconventional
component, | question its utility for the av-
erage audiophile. If | find myself always
reaching for the wrong knob when 1 want to
change the volume, or if | have to turn
something in a different direction from
what | would ordinarily have expected, I am
human enough to suspect that the designer
slipped up somewhere.

I mention these things to show that when
| evaluate a hi-fi component I am looking
for something more than merely a subtle
(and frequently arguable) sonic character
that will set it apart from its competition. If
I find such a quality, fine; it will be duly
noted, but | certainly would not give it any
great weight. After all, you might not hear
it, or you might hear it and not like it.

It seems to me that the assumption of om-
niscience on the part of an equipment re-
viewer is a serious flaw in many subjective
reports that have appeared in the various
“underground’ publications. After reading
such accounts | rarely know any more than

{Continued on page 30)

Tested This Month

Design Acoustics DA-30 Speaker System e Sherwood S-3200CP Stereo Receiver
JVC DD-9 Cassette Deck ® Rotel RT-1010 AM/FM Stereo Tuner

Concord CMC 100 Phono Cartridge
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I did before about how well the product re-
ally works and whether it would suit my
needs. Every once in a while their conclu-
sions-—positive or negative—will agree with
mine, but | think this is purely coincidence
since there are usually no similarities in the
processes by which we arrived at our partic-
ular judgments

Much as | would like to employ double-
blind testing in my work and thereby sup-
plement measurements with a valid subjec-
tive appraisal, | am prevented from doing
this by the simple fact that 1 am usually
working alone. Although a double-blind
comparator (such as the ABX system de-
scribed in this column in July 1980) does
make this possible for purely electronic
components (amplifiers and tuners), it re-

quires considerable setup time. 1 under-
stand that separate switching units of this
kind will soon be available for judging the
comparative worth of such components as
cartridges and speakers

There is another form of subjective evalu-
ation that is felt by some to be more valid
than an A-B comparison. 1 refer to ex-
tended listening over a period of weeks or
months. Many people feel that subtle sonic
irritations, not immediately apparent in an
A-B comparison, can cause a feeling of dis-
satisfaction over a long period of listening. |
suspect that this is most often a case of get-
ting tired of the *“‘same old thing™ and suc-
cumbing to the lure of the latest and most
intriguing product developments. Be that as
it may, on a tight test schedule there is rare-

ly an opportunity to listen to most items for
more than a few weeks.

Regretfully, I must conclude that scien-
tifically valid subjective testing, admittedly
the best and perhaps the only meaningful
test of hi-fi equipment. is simply not practi-
cal under most circumstances. We will just
have to do the best we can with measure-
ments made more effective, as time goes on,
by the addition of some more sophisticated
and advanced laboratory instruments. And,
after all, all the data obtained are ultimate-
ly filtered through a long-standing analysis
system (me) employing a combination of
engineering training, over thirty years of
audio experience, and (1 hope) a measure of
common sense. We have not, so far, found
anything better a

Equipment Test Reports

By Hirsch-Houck Laboratories

Design Acoustics DA-30 Speaker System

f THE Design Acoustics DA-30 speaker

system is the first new product to come
from that company since its recent acquisi-
tion by Audio-Technica U.S., Inc. The DA-
30 is a three-piece system (a format that is
currently enjoying some popularity) con-
sisting of two small DA-10 “satellite”
speakers and a single DA-20LF bass mod-
ule that operates below 160 Hz. The DA-
20LF can be located almost anywhere in
the room, although in most cases best re-
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sults will be obtained if it is in the same gen-
eral area as the satellites.

The DA-10 satellites, each of which is
1 1¥4 inches high, 738 inches wide, and S!2
inches deep, are attractive wooden units
with an oiled walnut finish, beveled front
edges, and a black grille. Each is a minia
ture two-way system, with a 5-inch acous-
tic-suspension “‘woofer’ and a 1-inch dome
tweeter, crossing over at 2,500 Hz. The
DA-10 can operate as low as 80 Hz and,

like the DA-20LF, is available separately as
well as part of the DA-30 system. Switches
in the rear of the DA-10 can be set to in-
crease its midrange and treble output by
about 3 dB. A bracket on the back simpli-
fies a wall-mounting installation, but their
size and appearance gives the user a wide

latitude in locating the DA-10’s.
The DA-20LF bass module is 16 inches
square and 20 inches high, with a walnut
{Continued on page 34)

Pnotos by Roy Schneider

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

16 mg ' 'tar;* 1.1 mg nicotine av. per cigarette, FTC Report Mar.81




PIONEER LASERDISC.
FIRST THE BEST PICTURE.

An actual freeze frame on tape. An actual freeze frame on disc.

The first time you see Pioneer LaserDisc”
in action, you'll know it’s different.

It actually puts a picture on your TV
with 40%more video resolution than home
video tape. (Viewed side by side with tape,
the difference is staggering.)

The first time you hear Pioneer Laser-
Disc, you'll have a tough time believing
your ears as well. Instead of hearing mono
with that picture, you'll hear honest-to-

e

Urban Cowboy'

Butch Cassidy
and the Sundance Kid?

Alien? Tess®

1—Paramount Home Video 2—Magnetic Video 3—Columbia Pictures I{ome Entertainment

4—Pioneer Artists ™M 1981 Pioneer Video. Inc. All rights reserved

goodness stereo.

This combina-
tion of sight and
sound creates a
sensation you've
simply never
experienced at
home before.

A reality of
performance, a
sense of “being
there” that makes
watchinga movie
or concert at home
finally worth staying home for.

Having created all this picture and sound
fidelity, it seemed only logical to offer pict-
ures and sounds worth seeing and hearing.
Software that would live up to the
| hardware. And that’s precisely
d what we’ve done.
| Academy Award winning movies
like Ordinary People, The Godfather,
Tess, Coal Miner’s Daughter.

Comedies like Airplane, Animal
House, Cheech and Chong.

When you have the ability to play
back in stereo, it makes sense that
you offer music. So there are movie
musicals like Grease, Saturday
Night Fever, All That Jazz. There
are Broadway shows like “Pippin.”
And there are concerts with Paul
Simon, Liza Minnelli, Neil Sedaka,
even the Opera.

The sight and sound
experience of Pioneer
LaserDisc is soremarkable,
it seemed to demand a
larger scale. Which led us
to introduce the Pioneer 50"
Projection TV.

The experience is more like
being at the movies than like being
at home. In fact, for the first time
seeing a concert at home offers a

Attached to your stereo, it’'s more
than a great picture, it’s great sound.




THEN THE BEST PICTURES.

picture that’s every bit as large as the nology is to see it. And we've arranged it.
sound. As for the picture quality,well,just  Just call us at 800-621-5199; for the store
look at the picture of Liza below. Hard to  nearest you. *(In Illinois, 800-972-5855.)
believe, it’s an actual picture taken right o

off the screen. ; () PIONEER

But with Pioneer LaserDisc you don’t We bring it back alive.
just sit back and watch.For example, with
the “How to Watch Pro Football”disc
you can go backwards, forwarcs, in fast
motion, slow motion, stop motion, studv
it one frame at a time.

There are discs that teach ycu golf,
tennis, cooking, step-by-step. Then there’s
The First National Kidisc. For the first
time,children learn at their own rate. Un-
like television, the disc responcs to them.
Your kids will love it so much they won't
even know they’re learning.

The only way to believe all this new tech-
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Liza in Concert*

Tke Pioneer 50’ Projection TV.

The Pioneer
LaserDisc Player.

/

aserivon

*Tau LaserVision
aark certifics
cempatability with
other lmer-optival
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festreports
finish wooden top and black grilles on its

four visible sides. However, its surfaces are
solid behind the grilles, since the single 12-
inch woofer is located in the bottom, facing
downward. Short legs support the DA-
20LF 1Va inches from the floor, allowing
the bass to radiate through a 1/s-inch slot
around the periphery of the cabinet. This
is called *“Constant/Variable Proximity
Loading (C/VPL)" by the manufacturer.
One of the advantages claimed for it over
conventional bass speaker designs is that
the woofer loading is determined primarily
by the design of the system, with minimal
influence by the immediate room surround-
ings. Of course, placing the DA-20LF
against a wall or in a corner will enhance its
bass output—as it would that of any speak-
er. However, because of the low crossover
frequency, midrange output will not be af-
fected by the DA-20LF placement. In addi-
tion, the beveled front edges of the DA-10
satellites are designed to minimize diffrac-
tion effects that could interfere with their
imaging qualities.

The DA-20LF, like the DA-10, is an
acoustic-suspension design. It contains a
single 12-inch dual-voice-coil driver whose
left- and right-channel voice coils are
wound concentrically on a single 2-inch-di-
ameter form. Little stereo information is
contained in the lowest octaves, so that mix-
ing the lows causes no sacrifice of direction-
ality (there is some disagreement on this
point, but our own experience tends to sup-
port it).

Since the DA-20LF contains the system
crossover network, both amplifier outputs
are connected to input terminals under the
bass module, and wires are run from there
to the DA-10 satellites. A second set of in-
put connections and a toggle switch permit
the crossover network to be bypassed for
biamplified operation. The Design Acous-

tics DA-30 has a nominal impedance of 4
ohms and is rated for use with amplifiers
having outputs from 35 to 250 watts per
channel. Price of the complete DA-30 sys-
tem: $595.

® Laboratory Measurements. The total
power-vs.-frequency response of the DA-30
system, measured in the rear of the room,
was impressively smooth and flat. After
correcting for room absorption, the re-
sponse of the DA-10 satellites was flat with-
in £2.5 dB from 300 to 20,000 Hz. The
dome tweeter of the DA-10 had excellent
dispersion, with the left and right speaker
curves beginning to diverge slightly above
7,000 Hz but with no more than S dB of
difference between them up to 20,000 Hz.
The close-miked woofer response was
measured at the radiating “slot” between
the DA-20LF and the floor (a check at the
cone showed that the response was identical
at both places). In the “bi-amp” mode,
which bypasses the crossover network, the
woofer response was flat from 80 to 200 Hz,
rising 10 +3 dB in the 55- to 70-Hz range
and dropping at 12 dB per octave below 50
Hz. In a biamplified system, the bass cross-
over should be set no higher than 200 Hz,
although one might safely go lower than the
160 Hz used in the DA-30 system.
Through the DA-20LF crossover net-
work, the response was flat to about 150 Hz
and fell off at 18 dB per octave above that
frequency. Splicing the bass and mid/high
curves was relatively unambiguous, and the
combined response was within +3.5 dB
from 45 t0 20,000 Hz. There was an output
dip of about 5 dB centered at 150 Hz, per-
haps due to the physical configuration of
the speakers for our measurements. The
DA-10 units were supported in the clear,
about 3 feet from the wall and 4 feet off the
floor. In that configuration the small woof-

"It was just as well. Only last week he found out that
they've discontinued making replacement tubes

Sfor his old monophonic amplifier.’

ers would receive the least reinforcement
from the room boundaries.

The switches on the back of the DA-10
modified its output beginning at about
1,000 Hz, boosting it about 1 dB at 3,000
Hz and a maximum of +5 dB above 5,000
Hz. The bass distortion, measured at the
same place we used for the response meas-
urement, was between 0.5 and 1 per cent
from 100 Hz to below 50 Hz at a | watt
input. lt rose to 1.8 per cent at 40 Hz and 7
per cent at 30 Hz. Increasing the power to
10 watts yielded distortion readings of
about 2 per cent down to 50 Hz, S per cent
at 40 Hz, and 12.6 per cent at 30 Hz. The
system impedance was about 4 ohms from
60 10 6,000 Hz, rising to about 10 ohms in
the 20- 10 40-Hz range. At high frequencies
(above 1,500 Hz) the impedance was 10 to
16 ohms. The DA-30 system had unusually
high sensitivity for an acoustic-suspension
design. Driving it with 2.83 volts of pink
noise in an octave band centered at 1,000
Hz, we measured a sound-pressure level of
90 dB at a |-meter distance from the grille
of the DA-10.

The response of the DA-30 was also
measured under quasi-anechoic conditions
with our Indac FFT analyzer at distances
up to 15 feet and at various angles to the
axis of the speakers. Since this measure-
ment does not smooth or average the nar-
row-band response fluctuations of the
speaker, its contour did not match that of
the averaged power-response curve. Even
s0, the overall variation was typically within
+ 6 dB from the lowest frequency displayed
by our analyzer (180 Hz) to the 17,000-Hz
upper limit imposed by the internal low-
pass filter of the analyzer. When we turned
the DA-10 unit through 45 degrees 1o check
its dispersion with this technique, the prin-
cipal change was a drop of output above
12,000 Hz or so compared to the 17,000 Hz
achieved by a head-on measurement.

® Comment. The Design Acoustics DA-30
delivered a strikingly balanced, uncolored
sound in our listening room. It may seem
strange to describe a /ack of color or em-
phasis as “striking,” but compared to most
speakers that is the way we reacted to it.

We have used three-piece speakers be-
fore, with results that have ranged from fair
to excellent, but the blending of the DA-
20LF with the DA-10 satellites was excep-
tionally effective. In fact, no one could sus-
pect from the sound that a common-bass
module was present at all (it was usually
hidden behind other speakers or furniture in
the room). On the other hand, one could not
imagine how the tiny DA-10 units could
generate the room-filling bass that was
present when the program called for it.
Quite an effect!

Our favorite speaker configuration was
with the DA-10s on their backs on a narrow
shelf along the front wall of the room about
30 inches from the floor and facing upward.
In this position, which gives very nearly an
omnidirectional response horizontally, we
preferred to use the *+3-dB" switch set-
ting to compensate for high-frequency ab-
sorption in the acoustic-tile ceiling. This ar-
rangement makes possible what we think of
as an ‘“invisible speaker system,” which

{Continued on page 36)
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Sansitii.

The story of high fidelity.

High fidelity was born just a genera- the first Super Feedforward ampilifiers, the 1982
tion ago. So was Sansui. In 1947, when the realization of a design that eliminates even NEW
transistor was invented, we began as a the last vestiges of distortion that not even TECHNOLOGIES
manufacturer of high-quality audio trans- negative feedback could combat. This de- TO COME.
formers. Since then, Sansui's dedication to velopment inaugurates a new era in the
the sound of music and our extensive reduction of amplifier distortion and firmly 1981

R & D have led to countless technological
breakthroughs and products that have con-

tinually advanced the art and science of technological leadership, now also in DIGITAL

high fidelity. Some highlights: video, in the same year Sansui develops EQUALIZER
1958: The year of the first stereo an ultra-compact gas laser-optical pickup,

recordings also brings the release of our some 40 times 1980

first stereo amplifier. smaller than SUPER
1965: As hi-fi widens its appeal, conventional Thiory of SMpaTFeadfordu FEEDFORWARD.

we introduce our first stereo receiver, the detector sys-

TR 707A. tems, that }L;T‘gf BEISC
1966: Sansui's U.S. subsidiary, promises to '

destined to be outgrown in little more than play a vital role

a decade by our new headquarters in in future com- 1979

Lyndhurst, N.J., begins operation. pact digital D-O-B TONEARMS.
1970: QS, Sansui's patented 4-channel audio disc SUPER COMPO.

system, gains worldwide recognition. players.
1976: No less a leader in broadcast 1981: Modulation noise, long a prob-

than in consumer audio technology, Sansui lem in cassette recorders, is reduced to 1978

introduces two stereo AM systems at the virtual inaudibility by Sansui's patent- G-RECEIVERS.

Audio Engineering Society convention.
1978: Psychoacoustic research into
the subtle but very real deficiencies in bass

establishes Sansui as a world leader in this
important work. Eager to maintain its

pending Dyna-Scrape Filter. Equalization
that's simple enough for practical home
use is realized with Sansui's computerized

DYNA-SCRAPE
FILTER.

DD/DC AMPLIFIERS.

and in transient response in music repro- SE-9 equalizer, [ Companaiive 1976

duction results in Sansui’s introduction of which not only = Modulation Noise Reduction AM STEREO.
DC amplifiers, the renowned G-series re- achieves pro-

ceivers, and our patented DD/DC circuitry. fessionalre-

These advanced technologies reduce sults in record 1970

distortions whose very existence had or playback, QS 4-CHANNEL..
been questioned until we developed a but also per-

straightforward measurement technique to mits storing

verify on a meter what listeners’ ears had up to four 1966

long told them. instantly- U.S. OPERATION

1979: Sansui's patent-pending
D-O-B (Dynaoptimum Balanced) method
of optimally locating the pivot point results
in significantly lower tonearm susceptibility
to unwanted vibrations. The same year
Sansui introduces the first member of our
trend-setting system approach to hi-fi
componentry, the Super Compo series.

1980: Developing a theory first
suggested in 1928, Sansui presents

selectable equalization curves.

At the 1981 NY AES, we presented
four major papers outlining breakthroughs
in both audio and video engineering, each
of which will lead to products to enrich
all our lives.

Sansui's story and the story of
high fidelity. They are really one
ongoing story, and the future
is bright for both.

TU-S9
TUNER

BEGINS.

1965
STEREO RECEIVER.

STEREO AMPLIFIER.

SANSUI ELECTRONICS
CORPORATION
Lyndhurst, New Jersey 07071, Gardena, CA 90248
Sansui Electric Co., Ltd., Tokyo, Japan

CIRCLE 51 ON READER SERVICE CARD
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happens to be the preferred format in our
home. To achieve invisibility without some
sacrifice of sound quality is a noteworthy
achievement, and we were impressed with
how well the Design Acoustics DA-30
coped with the challenge. In another room,
we heard the system in a more conventional
configuration, with the DA-10s on pedes-
tals, well in the clear, and facing the listen-
ers. This gives the sound an appealing airi-
ness, as well as the kind of imaging that
many people seem to prefer (our taste runs

toward a somewhat more diffuse sound field).

The high sensitivity of the DA-30 also
sets it somewhat apart from most compara-
bly priced high-quality systems, since it can
develop wall-shaking sound levels at amy
audio frequency when driven by a good 30-
watt-per-channel amplifier. In fact, we
were never tempted to push it to its limits
with a 200-watt amplifier, not because of
fear for the speaker’s survival, but rather
because of concern about overload of our
auditory sensibilities.

It is easy to understand the growing pop-
ularity of the three-piece speaker system,
which provides an optimum blend of quality
and flexibility to say nothing of value for
the money. In addition, the DA-30 happens
10 be a most attractive system (if its compo-
nents are set up to be visible) as well as
sounding at least as good as a pair of very
fine conventional *“‘box-type” speakers in
the same price range.

Circle 140 on reader service card
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Sherwood S-9200CP Stereo Receiver
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THE complete redesign Sherwood’s prod-
uct line has undergone this year is well
illustrated by their receiver lineup. It con-
sists of five models offering a wide range of
power outputs and control features at vari-
ous price levels. This report covers the next-
to-the-lowest-price Sherwood receiver, the
S-9200CP, which is rated to deliver 20
watts per channel to 8-ohm loads from 20 10
20,000 Hz with no more than 0.08 per cent
total harmonic distortion.

The silver-satin finish on the exterior of
the S-9200CP presents an uncluttered, al-
most starkly functional appearance. The re-
ceiver's most prominent front-panel feature
is a large tuning knob, with an indentation
for rapidly scanning the band with a finger
tip. The words TOUCH LOCK SENSOR above
the knob are a clue to one of the receiver’s
features; the AFC system is automatically
turned off when the knob is touched. This
simplifies tuning a signal close in frequency
to a much stronger signal. When the knob is
released, a LOCKED light comes on to show
that the tuning is locked to the station fre-
quency. The other front-panel knobs are
smaller and include BASS and TREBLE con-
trols (with eleven detented settings each),
BALANCE, and VOLUME (also detented).

A row of slender pushbuttons below the
knobs select the inputs (PHONO. AUX, FM.
AM), LOUDNESS compensation, TAPE MONI.
TOR.SPEAKER A and SPEAKER B oulputs, POW-
ER, and the operating mode of the FM-tun-
er section. The last button, marked FMm
MUTE and OFF/MONO, performs several

functions that are somewhat ambiguously
described in the manual. When it is out, the
touch-lock system is operative and mono or
stereo operation is determined automati-
cally by the presence of a pilot carrier in the
received signal (which also must be above a
threshold level). Pressing this button in dis-
ables the multiplex section and the intersta-
tion muting as well as the AFC lock circuit.
This mode is useful for receiving weak sig-
nals in mono in cases where stereo reception
would be too noisy even if possible.

The dial window, which is all black when
the receiver is off, contains a number of
lighted displays. The- tuner frequency for
FM and AM bands is shown digitally by
bright blue numerals at the right of the
window. The frequency is shown to the
nearest 100 kHz for FM and to the nearest
10 kHz for AM. (Note that the S-9200CP
is not a digitally tuned receiver; the display
is driven from a frequency counter that op-
erates from the conventionally tuned local
oscillator.)

To the left of the frequency readout are
two horizontal bars (red and green) with a
green dot between them. The dot, marked
FINE, is a critical-tuning indicator for FM
and lights only when the receiver is set very
close to the station frequency. To its left is a
red STEREO light, and the green light to its
right is marked Lock. Normally, the Lock
light is off while the receiver is being tuned.
When the knob is released, the tuner locks
to the station frequency and the Lock light
comes on. [f the FM MUTE button is pressed

in (its OFF/MONO position), the LOCK and
STEREO lights do not operate but the tuning
dot still functions as a tuning indicator.

Signal strength is shown by a five-seg-
ment green line to the left of the tuning dis-
play, its length is proportional to signal
strength for both AM and FM. To the left
of the line are LEDs that show when the
AUX. PHONO. or TAPE buttons have been se-
lected. There is a small red pilot light above
the power switch and a headphone jack at
the lower right of the panel.

In the rear of the S-9200CP there is a
hinged ferrite-rod antenna for AM, bind-
ing-post terminals for 300- and 75-ohm FM
antennas and an AM wire antenna, plus the
signal-input and -output jacks. Insulated
spring connectors are used for the iwo sets
of speaker outputs. One of the two a.c. con-
venience outlets is switched. The receiver is
protected by a line fuse, and the speaker
outputs are individually fused. The Sher-
wood S-9200CP is 162 inches wide, 11%s
inches deep, and 4 inches high. It weighs 17
pounds. Price: $259.95.

® Laboratory Measurements. The one-
hour preconditioning period left the top of
the cabinet (over the output-transistor heat
sink) quite warm to the touch. In normal
operation the receiver remained quite cool.
With both channels driven at 1,000 Hz into
8-ohm loads, the waveform clipped at 33.6
watts per channel. The 4- and 2-ohm clip-
ping power levels were 42.3 and 38.7 watts

{Continued on page 38)
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..and then came
Super Feedforward.

Not many years ago a “high
fidelity” amplifier delivered 5 watts
with 5% harmonic distortion. Today,
distortion levels of 0.05% —or even
0.005%— in amplifiers with hundreds
of watts and a much wider frequency
range are almost routine.

Reducing harmonic distortion
has usually been achieved by using
negative feedback. But too much
negative feedback can introduce a
new kind of distortion, TIM (Transient
Intermodulation Distortion) that audi-
bly degrades the musical sound.

To reduce TIM and other forms of
residual distortion, Sansui developed
its DD/DC (Diamond Differential/
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Direct Current) drive circuit. Then, to
eliminate the remaining vestiges of
high-level, high-frequency distortion

in the amplifier’s output stage, Sansui
engineers perfected a unique circuit
which, though proposed years ago,
has now been realized in a practical
amplifier design. Super Feedforward,
the new Sansui technique, takes the
leftover distortion products presentin
even an optimally-designed ampilifier,
ieeds them to a separate, error cor-
recting circuit that reverses their polar-
ity, then combines them so they cancel
themselves out against the regular
audio signal. What's left is only the
music, with not a trace of distortion.

While Super Feedforward circuitry
puts Sansui's AU-D 11 and AU-D 9
amplifiers in a class by themselves,
all our amplifiers are renowned for
their musicality, versatility. and respect
for human engineering. Add a match-
ing TU tuner to any of Sansui's AU
amplifiers and you'll appreciate the
difference 35 years of Sansui dedi-
cation to sound purity can produce.

For the name of the nearest
audio special.st who carries the
AU-D 11 and AU-D 9 or other fine
components in Sansui’s extensive
line of high fidelity products, write:
Sansui Electronics Corp., 1250 Valley
Brook Avenue, Lyndhurst, NJ 07071.
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per channel, respectively. The IHF clipping
headroom (8 ohm) was 2.25 dB. With the
tone-burst signals of the IHF dynamic-pow-
er measurement the maximum power out-
| put was 39 watts (8 ohms), 61.7 watts (4
ohms), and 59.3 watts (2 ohms), corre:
| sponding to an 8-ohm dynamic headroom of
2.9 dB.

The 1,000-Hz harmonic distortion into §-
ohm loads was 0.0022 per cent at | watt (it
was below the noise level at lower outputs)
and increased smoothly to 0.01 per cent at
the rated 20 watts and 0.017 per cent at 30
watts output. When driving 4-ohm loads the
distortion characteristic of the amplifier
was almost identical, rising from 0.003 per
cent at 1 watt to 0.06 per cent at 40 watts.
Even into 2 ohms (which often results in
high distortion with amplifiers not specifi-
cally designed to drive very low imped-
ances) the distortion ranged from only
0.006 per cent at | watt 10 0.055 per cent at
30 watts.

The amplifier slew factor was greater
than 20, and it was stable with complex
simulated reactive speaker loads. The IHF
intermodulation (IM) distortion with 19-
and 20-kHz input frequencies was —65 dB
for the third-order product at 18,000 Hz
{ and —76 dB for the second-order (i,000-
Hz) distortion, both referred to an equiva-
lent sine-wave output of 20 watts.

The distortion at rated power into 8 ohms
was less than 0.05 per cent from 20 to
20,000 Hz and typically between 0.01 and
0.02 per cent over the range of 100 to
15000 Hz. At reduced power levels the
characteristic was similar, but with distor-
tion of less than half the full-power readings
down to 2 watts output (— 10 dB).

The amplifier sensitivity for a 1-watt ref-
erence output was 34 millivolts (mV) at the
AUX inputs and 0.55 mV at the PHONO in-
puts. The respective A-weighted signal-to-
noise ratios (S/N) were 86.4 and 80.7 dB.
The phono-preamplifier input overloaded at
165 mV at 1,000 Hz, and at 20 and 20,000
Hz the overload limits (converted 10 equiva-
lent 1,000-Hz values) were 157 and 230
mV, respectively. The phono-input imped-
ance was 47,000 ohms in parallel with 300
picofarads.

The amplifier tone controls did not affect
the midrange (300 to 5,000 Hz) significant-
ly even at full boost or cut. The bass-turn-

FREQUENCY IN HZ (CYCLES PER SECOND)

over frequency varied from under 100 Hz 1o
over 300 Hz throughout the control range,
and the treble curves were hinged at 5,000
Hz. The loudness compensation was very
moderate (a maximum bass boost of 7 dB)
and did not atfect the high frequencies.

The RIAA phono equalization was as ac-
curate as we could measure (better than
+0.25 dB) from 50 to 20,000 Hz, with no
detectabie departure from flatness over that
range. The phono preamplifier has a built-
in infrasonic rolloff in lieu of the usual
switchable rumble filter.” [ts response was
down about | dB at 30 Hz and 4 dB at 20
Hz. The phono response showed a gentle
high-frequency rise when it was measured
through the inductance of a phono car-
tridge, beginning at about 4,000 Hz and
reaching +2 dB at 20,000 Hz.

The FM-tuner section had a mono IHF
usable sensitivity of 10.3 dBf (1.8 micro-
volts, or uV), exactly as rated. The stereo
sensitivity was established by the switching
threshold at 26.8 dBf (12 uV), where the
distortion was just under 1 per cent. The 50-
dB quieting sensitivity was 15 dBf (3 uV) in
mono, with 0.4 per cent total harmonic dis-
tortion plus noise, and in stereo it was 36.3
dBf (36 uV), also with 0.4 per cent distor-
tion and noise. The distortion at a 65-dBf
(1,000-4V) input was 0.11 per cent in mono
and 0O.18 per cent in sterco, and the respec-
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tive /N readings at that input were 78 and
71.5 dB.

The stereo FM frequency response was
flat within +0.5 dB from 30 to 15,000 Hz.
The channel separation was about 44 dB in
the midrange and exceeded 36 dB from 70
to 15,000 Hz (it was 29 dB at 30 Hz). The
IHF IM distortion of the tuner section, us-
ing 14- and 15-kHz modulation for the sig-
nal generator, was —64 dB for second-or-
der (1,000-Hz) and — 48 dB for third-order
(13 kHz) components in mono. The 1,000-
Hz component is referred 10 100 per cent
modulation at that frequency, and the
third-order distortion components are re-
ferred to the amplitudes of the modulating
tones as they appeared at the de-empha-
sized tuner output (their combined peak
value was equivalent 10 100 per cent modu-
lation). In stereo the distortion components
were nearly the same (—60 and —47 dB),
but as with most stereo tuners there were a
number of additional responses in the audio
range at levels of —60 to —70 dB.

The capture ratio was 1.15 dB, and the
AM rejection was a good 62 dB. The image
rejection was 60 dB, and the alternate and
adjacent-channel selectivity measurements
were 48.5 and 5.8 dB, respectively. The
muting and stereo thresholds were identical
at 26.8 dBf (12 uV). Stereo pilot-carrier

(Continued on page 40)
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When you stemove the grille of the 601™ speaker, a configuraticn never before seenina
loudspeaier is revealed. Carefully positioned drivers placed ir a unicue Free Space™ array
above the confines of the cabinet reflect sound at precise ancles off the back and side walls.
This recreazes, in your home, a lifelike stereo image that cannot be matched by aty conven-
tional speaker. The room seems bigger. The sound is open ard unconfined, yet every instru-
merflt is crisp and clean. You hear bnggnced stereo aimost evarywhere in the room. Experience
the full effect of 601 Direct/Reflecting® speakers with Free Space™ array
at your authorized Bose dealer. It can only be compared to a bve per- _B”SE
formance. Bose, Dept. SR, The Mountain, Framingham, MA O-201.  Better sound twrough research.

C RTLE NO. 11 ON READER SERYICE TARD

INTRODUCING A NEW CONCEPT:

THE BOSE' 601" SERIES I
FREE SPACE~ ARRAY

Covered by patent nghts issued and/or pending. 601 Il speaker design is a trademark of Bose Corporation. © Copyrght 1981 Bose Corporation.
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leakage was —76 dB, and the tuner hum
was a very low —77 dB (all 120 Hz). The
frequency response of the AM-tuner section
was down 6 dB at 95 and 4,200 Hz.

® Comment. Our tests of most low-price
receivers have shown them to be competent
performers but generally lacking in mean-
ingful features or performance that would
set them apart from most of their competi-
tors. This is to be expected in such a highly
competitive marketplace. The Sherwood
S-9200CP is a refreshing exception to that
rule. Not only did it comfortably surpass
many of its key performance ratings, but
some of those ratings are well above the
norm for receivers in its price class. For ex-
ample, the FM S/N we measured on the
S-9200CP was among the best we have yet
found in a receiver at any price. The receiv-

er’s ratings of 80 and 75 dB for mono and
stereo S/N are most unusual for this class
of equipment, and our readings of 78 and
71.5dB are also well above average (the lat-
ter, in particular, is close to the residual
noise in our signal generator). The only sig-
nificant difference between our measure-
ments and the tuner specifications was in
the FM selectivity, which, although ade-
quate, did not reach the rated 65 dB.

In every other respect, both the audio and
tuner sections of this receiver were out-
standing. Aside from sheer power, the
S-9200CP could more than hold its own
against most receivers selling for several
times its price. The IHF dynamic- and clip-
ping-headroom measurements for the am-
plifier show that under practical listening
conditions it can deliver far more power
than its very consecrvative ratings would

suggest. Even with 2-ohm loads (which
many supposedly powerful amplifiers can-
not drive with a useful power output) the
S-9200CP performs very well.

Instead of including the usual worthless
“rumble filter,” the Sherwood designers
have buiit an effective infrasonic filter into
the S-9200CP’s phono preamplifier. The
“Touch Lock™ tuning works so easily it is
easy to forget that it is there. It is impossi-
ble to get less than the best performance
from the FM tuner. And its AM section,
while not “hi-fi” by any means, is one of the
best-sounding (and quietest) we have heard
in years. In all, we are most impressed with
Sherwood’s “new look.” It is as different in
performance as it is in appearance, and the
difference is all 1o the good.

Circle 141 on reader service card

JVC DD-9 Cassette Deck

THE JVC Model DD-9 is a two-motor,
three-head cassette deck that includes,
among its many advanced features, the new
Dolby-C noise-reduction system. Through
virtually doubling the amount of noise re-
duction provided by the normal Dolby-B
system (or its JVC equivalent, ANRS),
C-type Dolby is designed to meet the needs
of today’s wider-dynamic-range recordings
without losing compatibility with existing
Dolby-B-encoded tapes. The DD-9 thus
provides switches for selecting cither no
noise reduction, ANRS/Dolby-B, or
Dolby-C.

The capstan of the DD-9 is direct-driven
by a quartz-locked servomotor, and a sepa-
rate d.c. motor is used to turn the reels. The
record- and playback-head elements, both
housed in a single casing, are made from
Sen-Alloy and have tapered (" X-cut”) pole
pieces to reduce variations in low-frequency
response.

Transport functions are electrically oper-
ated under IC-logic control with light-touch
pushbuttons, and LED indicators are pro-
vided to show the current mode of opera-
tion. We found these indicators useful more
than once, since even during high-speed re-
wind and fast-forward the DD-9 made so
little mechanical noise it was hard to know
that it was running. Cassettes are loaded,

tape openings downward, into slides behind
the cassette well door, whose large, trans-
parent surface provides ample visibility for
the cassette inside. The door is also easily
removable for routine head cleaning.

Recording level is set by separate up and
DOWN pushbuttons that control internal
motor-driven potentiometers. A red indica-
tor needle shows the actual position of the
record-level control. Although this motor-
ized level-control system worked smoothly
and is unquestionably elegant, we found it
slightly less convenient to use than more
conventional rotary or slide controls. An ad-
ditional, center-detented INPUT BALANCE
slider is provided to adjust left/right chan-
nel balance. A similar horizontal slider
(without the detent) controls the deck’s out-
put level at the rear-panel jacks and at the
front-panel headphone jack.

An eighteen-segment fluorescent display,
calibrated from —20 to +9 dB, indicates
signal levels. A pushbutton switch allows se-
lection of either VU or peak-reading char-
acteristics, and in the latter mode the seg-
ment corresponding to the highest level of a
transient remains illuminated for a second
or two after the signal has dropped. Indica-
tions above 0 dB are shown in red, those be-
low in blue.

Three pushbuttons select the appropriate

bias and equalization for ferric, CrO,, and
metal-tape formutations. To use the fac-
tory-determined settings a PRESET pushbut-
ton is pressed. Or, alternatively, one can
compensate for brand-to-brand variations
among tapes of the same type by using
JVC’s microprocessor-controlled optimiza-
tion system. Called B.E.S.T. (Bias, Equali-
zation, Sensitivity of Tape), this automated
calibration procedure successively tests var-
ious bias levels, mid- and high-frequency re-
cord-equalization settings, and sensitivity
levels, and selects the optimum settings for
the cassette in use. It then rewinds the tape
to the starting point. The whole operation is
initiated with a START pushbutton and takes
only about 30 seconds to complete.

The tape counter uses a four-digit elec-
tronic readout and can be switched to indi-
cate either the number of hub revolutions
or, if the STOPWATCH button is pressed, the
actual running time. Complete memory and
auto rewind/replay facilities are provided,
as arc a momentary-contact RECORD MUTE
switch and an external-timer switch. A
SOURCE/TAPE monitor pushbutton, with
LED indicators, permits instant comparison
between the input signal and the recording
made of it. Two front-pancl microphone
jacks override the high-level inputs, so

{Continued on page 44)
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Loran™ is manufactured exclusively by Leranger Entertainment.

INTRODUGING LORAN.

THE MOST ADUANCED ANB REVOLUTIONARY

AUDIO CASSETTE IN THE WORLD.

Neither the heat of the des=rt, nor the cold of Alaska, nor the oven :emperature of a closed car
in the sun, nor falling on the floor can stop Loran from delivering incredibly clear, accuraze and
beautiful sound.

The _oran cassette has the only shell in the world made of Lexan® resin, the incradibly tough
space age material used for bulet proof vests and bank teller windows. Unlike other cassettes it
can stand up to extremes of heat and cold. it will not warp at 250° Fahrenheit or shatter at 60° below
zero. That means you can leave Loran on an exposed dashboard all day iong and still,have trouble
free performance.

Anofher unique Loran feature is the Safety Tab™ (paten: pending). A ¥z turn of the Safety
Tab™ makes it virtually impossiol2 to erase a recording. However, unlike all other cassettes, you can
restore its e-ase and record capaboility by simply turning the Satety Tab™ back to its original position.

Loran’s unique tape formulations offer performance that matches the advanced technology of
the Loran snell and tape guide systems.

Our Chrome equivalent high bias tape is coated with separate layers of two different oxides. It
offers extremely low residual noise levels ( — 56 dB, A weightec, relative 0 VU ) and an MOL of +6
dB relative of 0 VU for 3 percent distortion. This tape provides magnificent low-enc resgonse, in
addition to =1e high-end response normally found in other Chrome equivalent formulations.

Loran's Metal, Ferric Ox d2 and Ferrichrome tapes alsodeliver improved and outstanding
performance associated with trese formulations.

Lorzn.. .the most advanced audio cassette in the world. Destined % becoms a leader.

Share the excitement. Listen toLoran.

LORAN

The Great American Sound circLE NO. 31-ON READER SERVICE CARD

Lexan* is a registered -rademark of the General Electric Company.

Logan™ Audio Cassettes have been selected by the Consumer Electroric Shcw Design and
Engineering Exhibition as *one of the most innovative consumer electronics procucts of 1981 2
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mike/line mixing is impossible without an
external mixer.

The rear panel of the DD-9 contains the
usual input and output jacks, an FM MPX
switch (1o eliminate possible interference
from the stereo subcarrier signal when re-
cording FM broadcasts), and a DIN-type
connector that accepts a remote-control ac-
cessory. The overall dimensions of the JVC
DD-9 are approximately 17% x 448 x 1274.
Price: $900.

® Laboratory Measurements. IVC sup-
plied the specific tapes used for the factory
setup of our sample of the DD-9 and we
used them as the primary reference for our
measurements. As the manual indicates,
these tapes are JVC-ME (metal), TDK-SA
(Cr0,), and Maxell UD (ferric). Other pre-
mium tapes from BASF, 3M, Memorex,
and Fuji produced substantially identical
results with the factory settings, however,
and by using the B.E.S.T. system we were
able to bring even tapes with a known rising
high-end or midrange droop into line.

Playback-only response was checked us-
ing Teac MTT-216 and MTT-217 test
tapes (120- and 70-microsecond equaliza-
tion, respectively) and, as the accompany-
ing graph shows, response from the 315-Hz
reference to the 14-kHz limit of the tapes
was exceptionally flat—within +0.5 dB.
The rising bass response indicated is largely
a result of using full-track test tapes with
quarter-track heads, as the flatter record-
playback curves suggest.

Using the JVC-ME, TDK-SA, and Max-
ell UD tapes supplied, the overall response
at the usual —20-dB measurement level
was also extremely flat—within +1.5 dB
from 20 Hz to about 16 kHz. Bass undula-
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tions (“head bumps™) were particularly
well controlled. Above 16 kHz, response fell
rather rapidly, with the —3-dB point at 17
kHz for SA and UD and at 17.5 kHz for the
JVC metal. The ferric and CrO,-type tapes
reached —6 dB at about 18 kHz, the metal
extending to about 19 kHz. This is clearly
the result of a conscious engineering deci-
sion by JVC, for their narrow-gap (1-micro-
meter) playback head could provide *‘flat-
line™ response to 20 kHz. The trade-off,
however, would be that much more record-
ing equalization would have had to be used
at the extreme high frequencies, inviting
noise and possible distortion in an area
where there is little musical content.

With a 0-dB input, the difference in high-
frequency capacity between metal tape and
ferric or CrO,-equivalent formulations is
clearly shown in the graph. Response from
TDK-SA and Maxell UD fell to —3 dB at

1y

. Dave sent me. He says you're selling tapes of the

new Rolling Stones album they're releasing next week. . . .

approximately 9.5 kHz, while JVC-ME
held up all the way to 14 kHz.

Using a 1,000-Hz tone recorded at a 0-dB
level, we measured third-harmonic distor-
tion of 0.54, 0.46, and 0.42 per cent for
JVC-ME, TDK-SA, and Maxell UD, re-
spectively. All three tapes reached the 3 per
cent distortion point at +5 dB. Referred to
this level, and on an unweighted basis with
no noise reduction, their signal-to-noise ra-
tios were 53.5, 53.8, and 51.6 dB, respective-
ly. Adding ANRS/Dolby-B and CCIR
weighting increased these figures to 63.5,
63.8, and 59 dB. With the same weighting
and using Dolby-C, the respective signal-to-
noise ratios rose to 72.2, 72.4, and 68.5 dB,
truly extraordinary figures.

JVC specifies a wow/flutter rating of
0.055 per cent (DIN, peak-weighted) or
0.019 per cent (weighted rms)—the latter
of which is the lowest specification we have
ever seen for a cassette deck. In the lab the
DD-9 more than met its DIN specification,
measuring 0.036 per cent, one of the lowest
numbers we have encountered. On a wrms
basis, our test-equipment limitations pre-
vented us from measuring better than 0.028
per cent. Suffice it to say that the DD-9 was
about as free of wow and flutter as any deck
we can recall testing.

There was no Dolby-level marking on the
level display of the DD-9, but when we
checked ANRS/Dolby-B tracking at a
—20-dB level we found it to be essentially
perfect (within 0.5 dB) out to the upper
limit of the deck’s response. Dolby-C track-
ing, at least in our early test sample, intro-
duced a gradual rise in response between 2
and 15 kHz. The maximum discrepancy
was about 3 dB at 15 kHz. However, since it
appeared at levels of —20 and below, the
audible effect was not significant.

At the line inputs a signal level of 83 mil-
livolts (mV) was required to