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It seems like a simple enough premise.
And it is.

Eliminate distortion and you clear the
path for cleaner, crisper sound.

Unfortunately, many receiver com-
panies have been more concerned about
offering you a low price tag than they have
been with offering you high fidelity.

But at Pioneer, we believe you shouldn’t
have to deal in high finance to get true
high fidelity. And our new SX-3900 and
SX-3800 receivers are proof of it.

The SX-3900 and SX-3800
eliminate the most significant
form of audible distortion.
Switching distortion.

And although you may not have heard
of it before, you probably have heard it on
your hi-fi system. It’s distortion caused by
output transistors as they click on and off

in response to music signals.

But we at Pioneer prefer to reproduce
sound, rather than create it. That’s why
we've designed our new SX-3900 and
SX-3800 receivers to completely eliminate
switching distortion.

The Non-Switching SX-3900 and
SX-3800 have revolutionary new amplifier
circuitry that keeps output transistors
from ever completely switching off. So
they never have to click back on.

These transistors are exclusively ours.
And you'll find they do as good a job of
eliminating audible distortion at high fre-
quencies as they do at greatly increasing
frequency response.

o

The end result is that the SX-3900 an
SX-3800 have Non-Switching Amplifier
sections that deliver uncanny distortion

levels of 0.005% THD at 20-20,000 hertz
at 120 (and 60) watts per channel, both
channels driven into 8 ohms.

Our specs bring in
compliments, but our
_receivers are best at

bringing in something else.
Radio stations.

The Pioneer SX-3900 and SX-3800
receivers also have our exclusive Quartz-
Servo Lock Tuning System that’s virtually

Pioneet

drift free. Once it electronically locks onto
a broadcast signal, it holds it. So that any-
thing that would normally interfere with
the quality of your signal on conventional

receivers is automatically eliminated by
the SX-3900 and SX-3800.

You can be sure you’'ll
get to appreciate our tuning
section’s specs, too.

Our digital quartz tuning systems give
five digit readouts that exactly correspond
to actual tuned frequencies. Our Fluroscan
metering systems will let you see youre get-
ting the most out of your speakers, as well.

Because the meter’s usable range is over
50dB from .001 to 120 watts of power.

If youre beginning to think these re-
ceivers are like none you've ever seen or
heard, you'e right. That’s why we sug-
gest you get down to your nearest Pioneer
dealer to see and hear the SX-3900 and
SX-3800 receivers with Non-Switching
Amplification.

You'll not only be impressed with what
you hear, you'll be impressed with what

ou don’t. :
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Five Important Reasons
Why You Should Own This New
10-Band Equalizer.

1. Matches your system
to any room.

Some rooms are acoustically “dead”
due to thick carpeting and tons of
overstuffed furniture. Some are
acoustically “live” because of tile
floors and hardwood paneling. Either
environment will murder your music
by altering the sound you hear by 6
decibels or more. Ordinary broad-
band bass and treble controls can't
compensate for these imbalances
because they alter far too much of
the audio spectrum. But the Realistic
wide-range equalizer, with 10 nar
row bands and 10 controls for each
channel, gives you total command
from 31 to 16,000 Hz. You can add to
or subtract from the music by up to
12 dB for a complete, creative control
range of 24 dB.

2. Improves records,
tapes, FM.

Remove annoying record scratches
from old LPs and 78s without remov-

+12

0dB

ing the music. Just reduce the audio
level at 8 and 16 kHz Rumble is
eliminated with the 31 and 62 Hz
controls but the bass remains intact.
Substandard audio from careless
radio stations can be cleaned up by a
little re-equalization on your part.

3. Improves your speakers.
Moving a speaker just 6” out from a
wall can degrade bass response by 8
to 10 dB. But sometimes you have
to. This equalizer restores the lost
performance. And you can enhance
the sound of the best speakers even
31 62 125 250 500 1k 2k 4k 8k 16k Hz
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Graphic display of maximum boost and cut action

when they're perfecily placed. Elec-
tronic equalization is the only way
you can extend the response of a
speaker.

4. Makes you a recording pro.

Now you can record professional-
sounding tapes without profession-
ally priced equipment. Using a
3-head deck, you can monitor off the
tape and adjust the equalizer for the
results you want.

5. Low priced.

Lower than any 10-band design of
comparable features and quality that
we know of. Yet it adds value, ver
satility and enjoyment to your stereo
system, no matter what you paid for
it! Can you afford net to own it?
Come in and let us demonstrate a
little “audio magic”.

Bands: 31, 62, 125, 250, 500, 1000, 2000, 4000, 8000 and
16,000 Hz. Frequency Response 5to 50,000 Hz Tone Con-
trol Range: =12 dB THD .02%, 20-20,000 Hz

Dynamic Range: Up to 10 voits RMS, fiat setting. Total

Gain: 0 dB, flat setting. Electrical: 120VAC. 15 watts. U.L.
listed. Size: 4%x16%x10Va’

The Realistic’*179.95 Audio Upgrader
Does It All!

Radio fhaek

THE NATIONWIDE SUPERMARKET OF SOUND®

"Retail price may vary at individual stores and dealers.
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discwasher”

Hi-Technology d
Reccrg Cleaoning Fiut

SEE DIRECTIONS
AND cayTioN OTHER SIDE

T il
Net Conmtents 1.25 1l oz. (36 97€°

NEW D4 FLUID

Inherently more active against record contamination.
Inherently safe for record vinyl. Preferentially
absorptive formula carries all contamination off the record.

NEW D4 FABRIC

Unique directional fibers preferentially remove fluid
and contamination. D4 fabric results in clearly better
cleaning, better drying and ultimately residue-free surfaces.

UNMATCHED VALUE

The Discwasher D4 System is enhanced by the durability
and aesthetics of the hand-finished walnut handle.
Included in the D4 System are the DC-1Pad Cleaner and
new instructions.

sher’

ARE FOR YOUR MUSIC

Discwasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201
CIRCLE NO. 13 ON READER SERVICE CARD




® VIDEO MERGERS? General Electric Co.
(GE), of the U.S., Matsushita Electric
Industrial Co. Ltd. (MEI), of Japan,
Victor Company of Japan, Ltd. (JVC),
and Thorn EMI Ltd., of England, are
considering the formation of three
jointly owned companies to support the
introduction of the Video High Density
(VHD) videodisc system in the United
States market by producing programs
and manufacturing VHD hardware and
software. In a bid for the European
home video market, RCA has gone into
partnership with the Beta and Taurus
film companies of West Germany to
acquire video programs and to market
videodiscs in RCA's SelectaVision
format in German-speaking countries.

& BUY MORE BUBBLEGUM! Chu-bops, a new
brand of gum marketed by a Wrigley
subsidiary, are packaged like little
pop albums and displayed in miniature
record racks. For the first release
of small chewable (but not playable)
discs major labels have leased rights
to cover art from hit albums by such
artists as Abba, Billy Joel, and the
Knack. List price: 35¢.

@ CHANGE, ITALO-AMERICAN DISCO GROUP,
topped Billboard's disco chart for ten
straight weeks with "The Glow of Love"
(RFC 3438), the first album to hold
the Number One spot for that length of
time. Previously tied for disco-chart
top-spot longevity were Gino Soccio's
"Outline" and Chic's "Dance, Dance,
Dance"” with eight weeks each.

% THE 1980-1981 CLASSICAL-MUSIC SEASON
on the Public Broadcasting Service
begins September 24 when Exxon's Live
from Lincoln Center series presents a
concert by the New York Philharmonic
in honor of violinist Isaac Stern's
sixtieth birthday. Zubin Mehta will
conduct, and violinists Itzhak Perlman
and Pinchas Zukerman will assist

Stern with the solos. On September 27
Texaco's Live from the Met series will
present Puccini's Manon Lescaut with
Renata Scotto and Placido Domingo,
James Levine conducting. Check local
PBS stations for times and stereo
simulcast information.

 Edited by William Liviﬁgstone

@ CONTEST FINALS LIVE BY SATELLITE

on National Public Radio include the
Three Rivers Piano Competition from
Heinz Hall in Pittsburgh on September
5 at 8:00 p.m., the Rockefeller
Competition for the performance of
American music (by violinists this
year) from Kennedy Center on September
27 at 6:00 p.m., and the Friedheim
Awards for composition (of orchestral
music this year) from Kennedy Center
on September 28 at 6:00 p.m.

® A RECORD PRICE OF $250,000 was paid
for Spring Farm Fond Rose at the New
York State Fair at Syracuse. Spring
Farm Fond Rose is not a rock group,
but a Holstein cow sold by well-known
stock breeders John Lennon and Yoko
Ono. Does this begin the Moo Decade?

& BUY MORE CASSETTES! Magnetic Gold,

a new line of prerecorded cassettes,
will be sold by General Entertainment
Corp. in 130,000 nontraditional music
outlets. Priced at $3.99 and $4.99,
the cassettes will be best-selling
recordings licensed from major labels.
Reasoning that the Baby-Boom buyers,
who made records the world's biggest
entertainment medium in the 1960's and
1970's, no longer hang out in record
stores, GEC plans to put Magnetic Gold
cassettes in the places where those
buyers now spend their time and money:
hardware stores, supermarkets, and
drug stores.

& HONORS AND AWARDS: To singer Anne
Murray (Capitol), her own bronze star
in the sidewalk in Hollywood's Walk of
Fame. The 1,718th artist so honored,
Ms. Murray is up there (or down there)
with the likes of Greta Garbo, Frank
Sinatra, and Beverly Sills....To U.S.
violinist Kathleen Winkler (29), the
first prize in the Carl Nielsen
International Viclin Competition in
Odense, Denmark. Ms. Winkler, on the
music faculty at Hamline University,
St. Paul, Minn., received a gold medal
and $4,000....To conductor Herbert von
Karajan, a listing in the 1980-1981
Who's Who in America along with Yankee
pitcher Rich Gossage, Muppeteer Frank
0Oz, and director Franco Zeffirelli.
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Speaking of

By William
Anderson

VIDEO SOFTWARE

Tis hard to think of an area of human ex-
I perience where means and ends are in-
tertwined more inextricably than they are
in audio. Discs and tapes can be played only
if you have the proper equipment—but
which comes first? Who would be foolhardy
enough to produce (or buy) musical soft-
ware in the absence of hardware to play it
on, who would manufacture such hardware
in the absence of something to play on it?
The industry has traditionally solved this
chicken-and-egg problem (though not with-
out trepidation) in favor of the software, the
most recent successful example (quad
doesn’t count) being the changeover to
stereo: record companies were recording
(though not pressing) in stereo long before
any reasonable amount of stereo playback
equipment was available to buyers.

The problem presents itself all over
again, however, with the arrival of a radical
new technology—such as video. Video may
prove to be the hardest nut (egg?) the in-
dustry has ever had to crack. First of all, the
market potential appears to be so enormous
that everybody is even more determined
than usual to get his fair share of the pie.
Musicians, for example, want not only their
customary recording-session fees but royal-
ties on individual discs sold and on broad-
cast playback as well. (And why not?—
can’t you just see the efflorescence of video
disc jockeys on every TV channel as soon as
the software is available?) Accounting costs
alone could consume most of this loot, so
negotiations go on.

New recording aside, software agencies
have been laying up stores of old movies and

the like for some time, but they know little
more about the salability of such items than
they do about the probable demand for, say,
Gregorian chant. And so, it is likely that
some entrepreneur courageous enough to
trust his instincts in the matter will walk
away with the pot while the losers, wedded
to calamity, are transfixed by the nay-
sayers’ chant, “How many times can you
watch a TV program or a movie without
getting bored?”” (The question is irrelevant,
but the answer is “Just as often as a biblio-
phile rereads the books that fill his shelves,
as often as the audiophile replays the
hundreds of records in his collection.™)

It all comes down to the question of just
what, in music, is videogenic. Opera, ballet,
and Broadway musicals, which already
have a visual dimension, certainly. Recitals,
classical or popular, very likely-—as long as
the performer has the magical audience
rapport of a James Galway, a Vladimir Spi-
vakov, or a Mabel Mercer. Instrumental so-
loists perhaps—closeups of fingers on key-
boards or guitar frets are always fascinat-
ing. Chamber music and full-orchestra
works are problematical, though some
young camera genius could come up with a
solution tomorrow. In the meantime, much
of this music has a conspicuous nationalistic
cast (Sibelius, Smetana, Dvorik) and could
be served up with suitable travelog footage;
and, too, a lot of it is dance music (ldndler,
minuet, waltz, mazurka) that could be
imaginatively staged. But anything pro-
grammatic beyond that, despite the unques-
tioned success of Fantasia, would be risky.

In the meantime, skeptics might sit
themselves down for a salutary screening of
that landmark Hollywood musical known as
Singin’ in the Rain. 1t offers a fine histori-
cal parallel: just as the addition of sound
revolutionized silent movies in the Twen-
ties, so the addition of video will revolution-
ize audio records in the Eighties. O
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Beauty...Without the Beagt

The finest reproduction of sound. . .
matched with the advanced technical
design, reliability and aesthetics that make
NIKKO AUDIO the stereo components
you cannot afford to overlook.

Even more so when you consider their
extraordinary value for vour money.

Shown here: The Gamma 20 frequency-
synthesized digital tuner with 6-station
programmable memory, Beta 20 pream-
plifier with performance, construction
and many features of far more costly
units, EQ-1 graphic

equalizer, ND-790 M@MM
metal cassette deck

(with optional rack-mounts), Alpha 220
DC servo nonswitching power amplifier.

Experience these and other quality

NIKKO AUDIO components at your author-
ized dealer—all except cassette decks
backed by a transferable 3-year parts &
labor limited warranty.

© 1980 Nikko Electric Corp. of America,
320 Oser Ave., Hauppauge, N.Y. 11787

CIRCLE NO. 29 ON READER SERVICE CARD

=== Stm— . . R e e ——— = ———




Empire’s EDR.9
The Phono Cartridge
Designed for Today’s

Audiophile Recordings

Direct-to-Disc and digital re-
cording have added a fantastic new
dimension to the listening experi-
ence. Greater dynamic range, detail.
stereo imaging, lower distortion and
increased signal-to-noise ratio are
just a few of the phrases used to de-
scribe the advantages of these new
technologies.

In order to capture all the bene-
fits of these recordings. you should
have a phono cartridge specifically
designed to reproduce every bit of
information with utmost precision
and clarity and the least amount of
record wear.

The Empire EDR.9 is that car-
tridge. Although just recently intro-
duced, it is already being hailed as
a breakthrough by audiophiles, not
only in the U.S,, but in such foreign
markets as Japan, Germany, Eng-
land, France. Switzerland and
Sweden.

At$200, the EDR.9is expensive,
but then again, so are your records.

For more detailed information
and test reports, write to:

Empire Scientific Corporation
1055 Stewart Avenue
Garden City, New York 11530

EIVPlFE
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LETTERS TO THE EDITOR

The Beatles

® Steve Simels’ July review of the Beatles’
“Rarities” album contained an uncalied-for
attack on the Beatles and Beatles fans. First
of all, if you’re going to trace all evil on the
radio back to the Beatles, why not take it a
little further to their influences? Why
blame the Beatles and not Elvis Presley,
Chuck Berry, or Buddy Holly? And if we
Beatles fans are “living in the past,” what
does that make classical-music buffs—
cavemen?
JoHN HOCHwWALT
North Canton, Ohio

® [ was very disappointed with Steve Sim-
els’ review of the Beatles’ “Rarities” album.
His introduction of the issue of rec-
ord-company “politics” into the review was
beside the point, but what disturbed me
more was his saying that the Beatles no
longer speak to him. He is clearly showing
his age with that! Worse yet was his blam-
ing the “Fab Four” for such disasters in pap
music as Barry Manilow and Foreigner.
That’s true to a degree, but any break-
-through artist is bound to leave a wake of
cheap imitators. Using the same kind of
reasoning, we could blame Miles Davis far
fusion or David Bowie for Gary Numan.
ERriC L. JOHNSON
Kearney, Neb.

® | object to Steve Simels’ phrase “shake
their aging booties” in his review of the
Beatles’ “Rarities.” The word “aging” has
such bad connotations. Why does he never
refer to his beloved Rolling Stones that
way? On average, the Beatles are younger
than the Stones, and the latter are sti#l
shaking their booties on stage. Why bring
age into the discussion at all?
JON WoOLSEY
Fairfax, Va.

® 1 have no quarrel with Steve Simels’
charge that the Beatles’ “Rarities” is mere-
ly a collection of “footnotes,” but the over-
all tone and “philosophy’’ of his review was
self-righteous and adolescent. The key sen-
tence is: ““. . . all your heroes have feet of
clay; every one of them will let you down if
you give them the chance.” This expresses

8

the peevish fury of a twelve-year-old who
has just discovered that his father is not per-
fect. Of course no hero is perfect; none ever
was, none ever will be. But they can remain
heroes nonetheless by virtue of their accom-
plishments or style. So Bob Dylan and
Grace Slick have dared grow in directions
that do not fit Mr. Simels’ plans for them.
I’m not entirely pleased with what they are
doing now myself, but that does not dilute
their past accomplishments.
JOHN PEN LA FARGE
Sante Fe, N.M.

® Steve Simels says that the Beatles were
great and the biggest influence in the Six-
ties, but then he says he doesn’t listen to
them any more. Who cares? Plenty of
people still listen to the Beatles because
there still isn’t anything better around. If
Mr. Simels really prefers reviewing groups
like Li’l Queenie and the Percolators, that’s
his choice. And by the way, the list price of
“Rarities” is $8.98, not $5.98 as stated in
the review.
GEORGE GALESTRO
Brooklyn, N.Y.

® I really enjoyed Steve Simels’ article on
the Beatles and totally agree with him that
listeners of today should try new and differ-
ent types of music.
RobD LEONARD
Norman, Okla,

Steve Simels replies: I didn’t expect to
make any friends with the “Rarities” re-
view, but I must admit I'm a wee bit sur-
prised at just how deep fervor for the Fab
Four still runs. In response to the above let-
ters, and at the risk of arousing even more
reader ire, I must observe that (1) classical-
music buffs who reject contemporary seri-
ous music (and they are legion) are every
bit as myopic as rock fans fixated on the
Beatles; (2) aging is germane in a discus-
sion of rock-and-roll because (sad but true)
the best rock has generally been a product
of terminal flame-out rather than long ca-
reers; (3) if, say, Bob Dylan suddenly turns
into a self-righteous bore, one is perfectly
Justified in re-evaluating his early work—

(Continued on page 10)
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' The dawn of a new recording era
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Auto Azimuth Alignment

Undoubtedly the - most advanced and sophisti-

cated innovation in cassette-recorder technol-

ogy, Auto Azimuth Alignment launches a new
era in high-fidelity recording. For the first time,
you can be assured of perfect record-head
azimuth alignment—on any cassette—at the flip
of a switch. And, with that perfection comes an
unprecedented frequency response —22 kHz
at standard speed, 15 kHz at half speed!

Auto Azimuth Alignment—designated by the
ZX in the model number—is available now on
three revolutionary decks—the 680ZX, 670ZX,
660ZX. Each features exclusive Nakamichi
Discrete 3-Head technology, 4-Motor, Dual-
Capstan, Asymmetrical, Diffused-Resonance
Transport, Random Access Music Memory and
22-kHz response at standard speed. And, the
680Z X—joining the popular 680 with manual
alignment—matches its unique half-speed
recording response of 15 kHz! Auto Azimuth
Alignment—Nakamichi's commitment to excel-
lence inthe fine art of recorded sound.

Nakamichi
B8OZX Ao Azimuth

——
g F Bispsarers £80TX Oucrcts Head Casselis Dock . The premier 1M0de|
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! . S of other decks at full
ot | e C o A ~ Pl speed! And, at standard
) ey (T = % e B o speed, a full 22-kHz!
\ ke S High-resolution, wide-
— — —— - ey SR e o range FL [evel indicators
2. i . = i AT e ar* . and 18 program RAMM.
? o 3 Choose your speed.,
e = . / AT choose your program.
i = Tes The 680ZX does it all!
zimuth n
670ZX higman | 1
FU” off-tape monitoring T Rsrocn €702X Bacrete Hean Geseritn Dece &
facilities with Double = s e Moy A28 b
Dolby* and two com- e T — O fgE AT I T B L
plete sets of electronics. | Yoo (‘ ¥ e e A
Single-speed.operation Gt e T - T s
‘to an astounding 22 kHz! EScs R0 - & @ ° -
Nine program RAMM \ S - ; i
and wide-range, peak- e ST e Rt R e
responding meters. Out- ot 2l b K Y Y g .
standing performance. 2 s . = :
. - :: = ey .
. e . BBOZX A
P Basnan 660X (aosio brad Tassails Ot " 4 " Pertormance identical
B . = S . P v to the 670ZX. Every
B = e LA oy o e g feature except off-tape
555 e )l . monitoring. Exclusive
B P el —tr ey P —— 9 Nahamichi Auto Azi-
N B S e e NG % e L muth Alignmant and
| Mg e - s=Sps Discrete 3-Head desidn,
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For more-information, write to Nakamichi U.S. A, Cord., 1101 Colorado Avenie, Santa Monica, CA90401
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the child, after all, is father to the man;
and (4) it’s totally beside the point whether
or not 1980 rock-and-roll is better or worse
than the Beatles’ output. Would you stop
going to the theater simply because nobody
in the last four hundred years has topped
Shakespeare?

As for the price of the “Rarities” album,
it was raised by the manufacturer after my
review went into print.

Loretta

& I hope Noel Coppage was smiling when
he wrote (in his July review of the album
“Loretta’’) that Loretta Lynn’s pronuncia-

tion is “almost unique (even for a Kentucki-
an) . Loretta Baby is from eastern
Kentucky, the mountains, with influences
from Appalachian Virginia. We western
Kentuckians, most of us at least, talk Eng-
lish purty good. Besides, most of us flat-
landers don’t care for hay-kickin’ music,
even though Nashville is all too close by.
Steve Simels’ reference (in the same is-
sue’s “Simels Live™) to John Fogerty’s work
as ‘“swamp music” is a new one to me. [
always thought of Fogerty’s stuff as “gets
me where I live” music (not many swamps
in western Kentucky). Simels should be
stumping for the revival of Creedence
Clearwater, which played with a straight-
ahead, driving beat, much like a steam loco-

THE
EQUALIZATION
LEADER...

WHY? Because WE CARE about HOW an equalizet does its job BEST!
That's the reason for Our 10-POINT "TOTAL-SYSTEM EQUALIZATION™

YOU NEED MORE THAN JUST AN EQUALIZER- . . FOR
OPTIMUM EQUALIZATION BENEFITS, HERE ARE THE TEN
ESSENTIAL ELEMENTS YOU NEED:

1 YOU NEED VISUAL ZERO-GAIN LEVEL INDICATION SOUNDCRAFTS-
MEN cambination 7eto zain controls with LIGHT EMITTING DIODE indicators to show
when exact zere-gam 15 atcomphshed. Adjusting the umzalr contrats, for equal LE.D.intensiy
assures you of Tput vs outpuf leve! malthing

2VOU NEED FULL-SPECTRUM BOOST OR CUT CONTROLLABILITY:

SOUNDCRAFTSMEN'S "zero-gain” crcurt provdes 2n aditionat 13 o controf-range over
the full spectzum 20 to 20,480 Hz on each channel for wistantaneous input-autpur zero-distortion
wignal matcring

RP2215:R
537000 'SUGGESTEDLIST PRICE

INCLUCES WALKUT PANELS, 10-POINT SYSTEM, CHARTS TEST

9

YOU NEED A REAL-TIME
FREQUENCY-SPECTRUM ANALYZER
TEST RECORD, s : Gt ears

Feery Sou

TECORD

; g
a! efr Output Level
BEQ/octave
abine!- included as
hovm Q-—THD 18ss mun 0. 01% @zv

pleasures;"

10

Includes TEST REPORTS complete specmcallons Class ‘H amplmes
ENGINEERING REPORT, £0 COMPARISON CHART, and the ““WHY'S &
HOW'S"’ of equalization—an easy-to-understand explanation of the relation-
ship of acoustics to your environment. Aiso contains many unique IDEAS on.
“"How the Soundcransmen Equalizer can measurably enhance your hstenm&”'
“How typ|ca| room problems can be efiminated by Equalization'”
anda 16-POINT “*DO-1T-YOURSELF’" EQ evaluation checklist so you cargé
FIND'OUT FOR YOURSELF WHAT EQ CAN DO FOR YBU -
SEND $6.00 FOR EQUALIZER-EVALUATION KIT: 1-12" LP TEST RECORD,
1 SET OF COMPUTONE CHARTS, 1 COMPARISON CONNECTOR, 1 INSTRUCTION FOLDER

Madg.in Us$ A. by SOUNOGRAETSMEN » Sania Ana GA92705 + CANAD
CIRCLE NO. 40 ON READER SERVICE CARD

30U NEED AUTOMATICICONTINUOUS OUTPUT-OVERLOAD WARN-

ING SIGNAL: SOUNDCRAFTSMEN'S 2 tap L.E.D).'s glo brightl; thattormi L £.0 s otf)

# outut volrage s boosted excessively thus elumnating the danger of distartion and’or damage
10 telated equipment resulting fram the hegh roltages hat can be generaléd by any fine equalizer.

4 vou NEED A POSITIVE METHOD OF READING dB SETTINGS . .
55 YOU NEED AT LEAST 30 dB TOTAL CONTROL OF EACH OCTAVE

6 'OU NEED A UNIT THAT WILL ADD ZERC NOISE AND DISTORTION
SOUNDCRAFTSMEN'S signal to-noise and drstortion performance figuses arz far superior

1o most mgh fgetty comnonents SOUNDCRAFTSMEN products ate used in professional
broac: ¢ cecording Systems assurmg you of complately noice-itee ang distartion-free
ntegration min your systera

7VOU NEED TO BE ABLE TO LOOK AT YOUR ACTUAL "EQ" CURVES.

8 YoU NEED THE ABILITY TO EQUALIZE TAPE RECORDINGS ..

YOU NEED A MEMORY SYSTEM
FOR EQ SET- RESE'I;\.FREFER

“cutting (olf rfhe
Apldin i against front
OB, 290 g ¢ 5 sRi0n,

S..GOULR LFsMonireal, QUEBEC &

motive working tonnage down the tracks
(more than one CCR song made reference
to railroads and trains as well as bayous and
backwoods).

The Beatles can continue to sell records
by not being the Beatles any more. Loretta
Baby can do all the “walkun’ after midnat”
she wants. As for me, I'd rather walk by the
log where the catfish bite or walk along the
railroad at night (lines borrowed, of course,
from CCR’s Green River, the quintessence
of their way of doing things).

JERRY MART
Hopkinsville, Ky.

Tommy Caldwell

@ The reference to “the late Toy Cald-
well” in Noel Coppage’s July review of the
Marshall Tucker Band’s “Tenth” is incor-
rect. It was Toy’s brother Tommy (the
band’s bass player) who was recently killed
in an automobile accident in Spartanburg,
South Carolina. As far as I know, Toy and
the rest of the band are on a concert tour.
LARRY S. SOLOMON

Knoxville, Tenn.

Pop Editor Paulette Weiss replies: Sorry
Sfor the mistake, which was mine, not Noel
Coppage'’s.

Home-grown Whistler

® James Goodfriend’s July review of Ta-
mas Hacki’s “Whistle Concert” was wel-
come, but his lament that virtuoso whistling
has “all but died out in this country” shows
that he has not heard the music of our na-
tive whistling entertainer Jason Serinus.
With a repertoire ranging from Bach to
Steve Wonder, Serinus has become known
to television viewers through appearances
on the Tonight Show, the Merv Griffin
Show, and PM Magazine. Most important,
he was responsible for the vocal debut of the
canary Woodstock in the Peanuts feature
She’s a Good Skate, Charlie Brown (which
will be rebroadcast next February). Wood-
stock’s rendition of Puccini’s “O mio babino
caro” brought international recognition to
Serinus and promises of more Woodstock
performances.

Like Hacki, Serinus is a fun-loving enter-
tainer; but, unlike him, he steadfastly
avoids kitsch, bird calls, and *‘all the
tricks,” concentrating instead on producing
a vibrant, pure tone (which the Los Angeles
Times and others have described as “other-
worldly”” and ‘“‘disembodied”’) and on emo-
tional depth and range. Gerald Nachman of
the San Francisco Chronicle recently called
him “not just unique and fun, but a real
performer . . . the Pavarotti of Pucker.”

Serinus performs annually at the San
Francisco Opera Fair, frequently appears
elsewhere, and will spend a week as artist-
in-residence at Simon Frazer University in
Vancouver this fall. He is preparing a tape
of classical music for private distribution,
and there are hopes of his doing a Wood-
stock disc and a children’s album. Inter-
ested readers may write to Serinus ¢/o
Mirasound, 2037 Irving Street, Suite 216,
San Francisco, Calif. 94122.

JAY Guy NASSBERG
San Francisco, Calif.
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ymaha’s PX-2 line
class of one.

Yarnaha's new PX-2, the flagship of a remarkable new
series of turntables from Yamaha, is destined to becorne the
new standard of the audio industry. It is a masterpiece in the
art of music reproduction. Totally in a class by itself.

CROSSOVER FREQUENCY
12 Hz “least effect” point

One of the major performance advancements on the PX-2
is Yamaha's unique optimum mass straight tonearm assembly.
This design concept is Yamaha's direct challenge to the industry
trend of low-mass tonearms. Among the most significant
benefits of optimum mass is that it specifically addresses two
of the most critical elements of music signal tonal quality—
tonearm resonant frequency characteristics and high tracka-
bility with a wide range of cartridges. Tonearm mass is such
a critical element in sound reproduction {especially in the low
and high frequency ranges) that Yamaha has designed this
optimum mass tonearm to insure its resonance frequency is
at the “least effect” point. (See graph.] As a further benefit,
the vast majority of available cartridges can be effectively

matched with the Yamaha tonearm. Even MC types.

But the optimum mass tonearm is only one factor that
puts the PX-2 in a class by itself. There's much more. Like
an extraordinary 80dB S/N ratio, with incredibly accurate
tangental tracking—constantly monitored by an opto-electronic
sensor. The PX-2 is also a study in durability with its solid,
anti-resonant monolithic diecast aluminum base. And the com-
bined effect of the hefty platter and the heavy-duty DC motor
depresses wow and flutter to below 0.01%.

Yet with all this performance, the PX-2 is deceptively easy
to operate. All the microprocessor-activated controls are easily
accessible —without lifting the dustcover.

The balance of the turntables in our new line (the P-750,
P-550, P-450 and
P-350) all incorpor-
ate this same op-
timum mass tonearn
philosophy. Each
will set new stand-
ards for performance
per dollar invested.

Visit your local
Yarnaha Audio
Specialty Dealer
for a personal test

: " e of our remarkable
PX-2 and the other superb turntables ir. our new series. You'll
hear music that's truly in a class by itself.

For more information write us at Yamaha, Audio Division,
PO. Box 6600, Buena Park, CA 90622.

*Yarnaha cartridges shown (MC-1X and MC-7) on both models are optional.
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When JVC brought out “Super-A”

amplifiers last year, they were hailed
as a tremendous achievement. Now,

we go a step further with our new
line of Super-A receivers. Which

means you can get Super-A amplifi-

cation along with JVC's 5-band
graphic equalizer, a terrific FM/AM
tuner, and everything else that has
made JVC a premier name in

receivers. All for prices you'd expect

to pay for conventional class-A/B

receivers.

What does Super-A sound like?

By eliminating switching and
crossover distortion (you can actu-
ally see them disappear on an oscil-
loscope), Super-A eliminates the

subtle harshness which makes some

conventional amplifiers hard to
listen to. The sound is natural and
detailed, with the delicate texture

Conventional
Class-A/B

Jagged center line
indicates the pres-
ence of high-order
harmonic distortion,
This is the result of
transistor switching
in some conventional
amplifiers.

i IO S s o

JdVe

of musical instruments coming
through clearly.

At the same time, the R-S33
receiver shown here gives you a
hefty 40 watts per channel into 8
ohms, from 20-20,000 Hz, with no
more than 0.007% total harmonic
distortion. Power like this in a
conventional Class-A would cause it
to run hot and weigh a ton, to say
nothing of costing you a fortune.
But the R-S33 costs only $329.95.*

5-band graphic equalizer

With conventional tone controls,
you can make only crude adjust-
ments of problems like cartridge
peaks, speaker roll-off and room

SQper-A receiver

SIREG @I K Supeeak

JVC Super-A
Center line shows
minimal distortion in
output waveform.

Switching and cross-

over distortion (high-
order harmonics) are
notably absent.
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S.E.A. graphic equalizer permits indepen-
dent adjustment in 5 tonal regions.
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acoustics. But with JVC's 5-band
graphic equalizer, you can make
adjustments in five separate tonal
regions. So you can boost deep
bass without creating mid-bass
boominess. Mellow out a voice
without cutting the highs. Boost the
extreme highs and more.

Traditional JVC quality

With all this going for the R-S33
receiver, you might almost think we
cut corners to offer it at such a great
price. We didn't.

As with past JVC receivers, you
get a direct-coupled DC power
amplifier section. A sensitive tuning
section with linear-phase IF stages.
Two tape monitors with equalizer
and dubbing facilities. LED power
meters. And JVC’s patented, error-
free Triple Power Protection system.
*Manufacturer’s suggested retail price.

DUTRLE 1BV

.
P ) HICOH BRYER,

TiiL.

the location of your nearest NG
dealer (212-476-8300 in New York
State). While you're there, you might
also wan: to check out our fow-
distortion, class-A/B receivers, the
R-S11 and R-S55. And if you want
the extra convenignce and accuracy
of quartz-synthesized digital tuning,
you can get it in our R-S55 and our
R-S77 with Super-A.

US JVC CORP

®

58-75 Queens Midtown Expressway, Maspeth, N.Y. 11378 (212) 476-8300
CIRCLE NO. 50 ON READER SERVICE CARD
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Ten-band Grapt ¢
Equalizer from
Spectro Acoust cs

O Available with either a black-anodized
or brushed-silver aluminum front panel,
Spectro Acoustics’ Model 2102 has ten in-
dividual slide controls per channel with cen-
ter frequencies of 30, 60, 120, 240, 480,
960, 1,920, 3,840, 7,80, and 15,360 Hz
and an adjustment range of =15 dB. The
slide controls are steel-encased, silicone-
damped, and center-detented to ensure long
life, low noise, and easy use. With active
circuitry replacing inductors, the Model
2102 offers a signal-to-noise ratio better
than 90 dB and distortion of 0.006 per cent
(controls set to flat). The unit has no level-
monitoring lights because, it is claimed, it
can handle up to ten times the usual input-
signal voltages. Price: $200.
Circle 120 on reader service card

Mitsubishi

aceiver
Has Touch sensitive
FM Tuning

T Mitsubisai, new to the receiver field, is
introducing a line of three AM/FM units.
The mid-price one, the DA-R10 (shown),
features touch-sensitive lock tuning for FM;
the automatic-frequency-control circuit is
switched off during manual tuning and
back on when the knob is released. The tun-
er also has switchable i.f.-mode selectivity
(wide or narrow) to aid tuning in difficult
reception areas. The power-amplifier sec-
tion is direct-coupled. Features include low
(18-Hz) and high (8,000-Hz) filters with
attenuations of 12 dB per octave, a tone-
control-defeat switch, a ten-position volume
control, a program-selector switch, an inde-
pendent selector switch for feeding material

14

to and dubbing between two tape recorders,
and selector switches for two pairs of stereo
speakers.

Power output is 45 watts per channel
minimum into 8 ohms from 20 to 20,000 Hz
with no more than 0.02 per cent total has-
monic distortion (THD). Signal-to-noise ra-
tio (S/N) is 94 dB for phono and 106 dB far
aux. RIAA-equalization accuracy is +0.3
dB from 20 to 20,000 Hz. The FM section’s
THD in stereo is 0.1 per cent in the wide i.f,
position and 0.2 per cent in the narrow po-
sition, with a S/N of 84 dB in mono and 80
dB in stereo. The FM frequency response is
50 to 15,000 Hz + 0.5 dB. With a selectiv-
ity of 30 dB, the AM section has a S/N of
52 dB and THD of 0.5 per cent. Measuring
182 x 653 x 1618 inches, the DA-R1D
weighs 27 pounds. Price: $390.

Circle 121 on reader service card

Orthodynamic
Yamaha Headphones

O The new Yamaha YH-100 headphones
use Yamaha’s orthodynamic design, in
which the flat voice coil is photo-etched
across the surface of the diaphragm; when a
signal is applied to the coil, the diaphragm’s
response is said to be immediate and uni-
form across the entire surface. Claimed
benefits are lower distortion and improved
transient response. Frequency response is
given as 20 to 20,000 Hz. With a 1-milli-
watt input, the sound-pressure level is 98
dB. Harmonic distortion is less than 0.3 per
cent with a 90-dB sound-pressure level. The
unit has a divided headband with a soft
leather strap that rests on the listener’s
head; metal bands provide inward pressure
to keep the phone housings correctly posi-
tioned. The YH-100 comes with an 8-foat
cord with standard three-conductor phone
connector. Price: $95.
Circle 122 on reader service card

Philips Turntable with
Front-mount Controls

O The front-mounted controls on Philips’
AF729 turntable, which allow operation
with the dust cover closed, include speed se-
lection (33153 or 45 rpm), play/reject, and
vernier speed adjustment. The cue lever is
under the dust cover. There is an electronic
feedback system to monitor and control the
speed of the belt-driven platter. To aid in
acoustic isolation, the AF729 has a free-
floating subchassis. Weighted-rms wow and
flutter is less than 0.05 percent, and rumble
is lower than —65 dB (DIN B). Price:
$199.95, including the friction-hinged dust
cover.
Circle 123 on reader service card

Bass Enhancer from
Numark Electronics

O The Model DF120 “Bass Bomb” from
Numark Electronics provides a bass boost
that is variable in level from 0 to -+ 12 dB
and in frequency from 40 to 160 Hz. An
infrasonic filter (20-Hz cutoff, 18-dB-per-
octave slope) minimizes noise from the
turntable, acoustic feedback, and warped
records. Specifications include total har-
monic distortion of 0.01 per cent, 114-dB
signal-to-noise ratio, and stereo separation
of 68 dB from d.c. to 10,000 Hz. Dimen-
sions are 434 x 2 x 7V inches; weight is 21/
pounds. Price: $99.95. Numark Electronics
Corp., Dept. SR, 503 Raritan Center, Edi-
son, N.J. 08817.
Circle 124 on reader service card

(Continued on page 17)
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TDK Metal.
Now you can have ninety minutes
in either case.

TDK sets the metal standard for most metal deck man.ufac-
turers. With good reasons. Superior high frequency MOL
for extended response. Up to 8 dB greater MOL at high
frequencies than any high bias tape. High coercivity and
remanence for superior sensitivity and additional record-
ing headroom.

This unsurpassed sound comes housed in two different
cases. In the case of the MA-R, there is a unique TDK
die-cast metal frame. Its unibody construction creates per-
fect integrity between sides A and B. This insures against
signal overlap, channel or sensitivity loss from one side to
the other. The Reference Standard Mechanism assures a
lifetime * of superior performance. TDK MA has a comnput-
er-molded cassette shell. Like MA-R, it's specially designed
for the best interfacing with the 3-head metal deck. And

*In the unlikely event that any TDK cassette ever fails to perform due to a defect
in materials or workmanship, simply return it to your local dealer or to TDK for a
free replacement. ©1980 TDK Electronics Corp., Garden City, New York 11530

its Laboratory Standard Mechanism assures years of pure
metal sound.

Now in both cases, TDK gives you a choice of 60- or
90-minute lengths. Whichever you choose, you'll
hear how TDK makes a perfect case for metal.

The machine for your machine
CIRCLE NO. 47 ON READER SERVICE CARD



HOW WOULD
YOU LIKE 70 WATT
PERFORMANCE
AT A 35 WATT PRICE?

YOU GOTIT

HERE COME THE
HITACHI TURBOS!

The Hitachi Class G Turbo-
Power Receivers have changed
the rules about what you have to
pay for power.

They're lean, mean machines

that work ‘he same way those
automotive turbochargers work:

Energy efficient on the straight-

aways. Superpower under stress.

Just as the car’s turbocharger <8 .
gives the engine an extra gulp (\ef@b \@@O‘Z&
when it needs it, the Hitachi S8 oS
Turbos click in when they see a S @ SO
musical peak and double their NN o R
power right before your ears. SN i\;@‘
(Bye bye, clipping distortion. < f \ %
Hello, dynamic range.)
That’s only half the Turbo story. V| / \
The other half’s in your wallet.

You don't have to buy a 70 watt
muscle box. Buy the Hitachi

35 watt SR6010 Turbo and keep
the change. (35 minimum RMS
watts per channel into 8 ohms
from 20Hz to 20kHz with no

more than 0.04% total harmonic

NG o (‘)(\\ €
distortion.) ole® S
The Hitachi Class G Turbo- <

Power Receivers. Nothing is as
powerful as an idea whose time
has come.
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Fisher Receiver
Has Low-distortion
Amplifier Section

[0 Rated at 50 watts per channel, the Fish-
er RS250 receiver has a class A-II d.c. am-
plifier circuit. It is said to combine the low
distortion of class-A operation with the
higher efficiency of class-B operation. Total
harmonic distortion at rated power is less
than 0.02 per cent. Mono FM sensitivity is
1.9 microvolts (10.8 dBf). The tuner section
has a digital frequency display, dual-gate
MOSFET r.f. stage, linear-phase i.f. filters,
and a PLL multiplex decoder. Amplifier
features include a built-in moving-coil-car-
tridge pre-preamp, tape/source monitoring
for two tape decks, and dual LED bar-
graph power meters. The RS250 is avail-
able in a brushed-aluminum or black finish.
Price: $449.95.
Circle 125 on reader service card

B&O Cassette Deck
Has Microprocessor

O The Beocord 8000 is the first cassette
deck from Bang and Olufsen to incorporate
a microprocessor. It has the ability to plot
tape position in real time, making it possible
to tell, in minutes and seconds, how much

SEPTEMBER 1980

tape has been played and to relate tape
length to the duration of a recorded piece. It
also features an automatic search system;
when the appropriate time is fed into the
machine, the tape will automatically ad-
vance to the start of the desired selection.
An automatic memory, functional in the
record mode, makes it possible to return to
the previous starting point by pressing a
button.

Specifications for the two-head (erase
and record/play) Beocord 8000 include
wow and flutter of less than 0.1 per cent,
frequency response 30 to 16,000 Hz +2.5
dB (with metal and chrome tapes), and a
signal-to-noise ratio of 68 dB (with metal
tape and Dolby noise reduction) Dimen-
sions are approximately 20 x 15 x 12 inches,
weight about 16 pounds. Price: $895.

Circle 126 on reader service card

Micro-Acoustics’
Lightweight
Phono Cartridges

O Micro-Acoustics” System II cartridges
were designed to be lightweight. Two of the
three models available, the Maodel 630
(shown) and the Model 3002, weigh only
2.5 grams and track at from 0.7 to 1.4
grams; the 4-gram Model 382 has a rated
tracking-force range of 0.75 to 1.5 grams.
The Models 630 and 3002 both have bery}-
lium cantilevers and a *“Micro-Point II”
stylus shape that resembles that of a record-
cutting stylus. The transduction method
uses “electrets” directly coupled to the can-
tilever, which is said to make the cartridges’
performance immune to differing preamp
input resistances and capacitances. Fre-
quency response of the top-of-the-line Mod-
el 630 is given as 5 to 20,000 Hz +1 dB;
output voltage is 3.5 millivolts and channel
separation 30 dB at 1,000 Hz. Styli are user
replaceable. All the cartridges are supplied
with add-on weights for use in arms and
turntables that require higher cartridge
mass. Prices: Model 630, $250; Model
3002, $150; Model 382, $120.
Circle 127 on reader service card

{Continued overleaf)

AUDIO PRO B2 50 SUB WOOFER

Without fidelity
in the low
frequencies,

no speaker can
deliver full high
fidelity.

But the reason for adding the
Audio Pro B2-50 Subwoofer (o
your systern goes much deeper
than having the bass essential to
“life-fike " souind reproduction.

The powerful built-in amphfier
and fully adiustable passive/elec-
tronic crossover of the B2-50 en-
able your ma:n amp and speakers
to operate mare efficiently, with less
distortion.

Even the best of systerns will be-
come far better with the addition of
a subwoofer. And the speed, accu-
racy and power of Audio Pro’s pat-
ented "Ace-Bass” principle make
the B2-50 the best subwoofer
system.

/ \

4720-Q BOSTON WAY.
LANHAM, MD. 20801
1301) 459-3292

“®

audio pro
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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 you.

SCHWANN CATALOG
lists thousands of titles; classical,
pop, jazz, baliet, 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 Club is a no-obligation mem-
bership club that guarantees tremendous dis-
counts on all stereo records and tapes and
lets you buy what you want . . . when you want
. .. or not at all if you choose.

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

T T G NI P S S S e
DISCOUNT MUSIC CLUB, INC  9-0980
l“ 650 Main Street, New Rochelie. N v 108011
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New Producty

latest audio equipment and accessories

Cizek Speaker Has
Koa-wood Finish

[0 The Cizek KA-1 speaker has a 6Y2-inch
acoustic-suspension woofer and a 1-inch
dome tweeter. System impedance is a nom-
inal 4 ohms, and efficiency is 86 dB sound-
pressure level at 1 meter with a l-watt in-
put. Frequency response is given as —3 dB
at 70 Hz, rising to flat at 100 Hz and within
+ 1.5 dB through the rest of the audible
range. The 13116 x 9 x 8¥%s-inch cabinet is
made of solid 7s-inch-thick Hawaiian koa
wood with rounded dovetailed corners: for
structural strength and better dispersion.
The drivers are mounted on a 1-inch-thick
panel of Acuthane, a urethane-based mate-
rial. The grill is of acoustically transparent
foam. Price: $590 per pair. Cizek Audio
Systems, Inc., Dept. SR, 15 Stevens Street,
Andover, Mass. 01810.
Circle 128 on reader service card

QuartzHdocked
Tuning in
Onkyo Receiver

0 The quartz-locked tuning circuitry in
Onkyo’s TX-5000 receiver is activated as
soon as the user’s fingers leave the tuning
knob after tuning the unit close to the de-
sired frequency. The amplifier section of
the unit has a separate extremely low-fre-
quency feedback loop said to stabilize fre-
quency and phase response with speakers
and to lower intermodulation distortion.
Output power is specified as 65 watts per
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channel into 8 ohms from 20 to 20,000 Hz
with no more than 0.03 per cent total har-
monic distortion. The RIAA phono-input
frequency deviation is £0.5 dB; phono sig-
nal-to-noise ratio is 76 dB (IHF A-
weighted). The tuner section’s usable sensi-
tivity is 1.8 microvolts in mono, 4 microvolts
in stereo; FM frequency response is from 30
to 15,000 Hz = 1.5 dB. No specifications
are given for the AM section. Dimensions
are 22%e x 76 x 1415 inches. Price:
$499.95.
Circle 129 on reader service card

Bang & Olufsen
Turntable Has
Low-mass Arm

O Made of lightweight extruded-alumi-
num tubing, the “low-inertia” tone arm in
the B&O Beogram 3404 turntable is fitted
with a low-mass MMC20EN elliptical-sty-
lus cartridge. The complete cartridge/tone-
arm combination has an effective mass of
6.5 grams and a resonant frequency of 14
Hz. The unit also has a pendulum-spring
suspension system said to be virtually im-
mune to external shock and vibration, auto-
matic skating compensation, and electronic-
servo turntable drive. Turntable operation
is automatic and includes automatic speed
selection. Controls are on a slanted front
panel and are accessible with the dust cover
closed. When connected to B&O’s Beomas-
ter 2400 receiver, the Beogram 3404 can be
operated by remote control. The unit meas-
ures 17Y4 x 1412 x 312 inches. Wow and flut-
ter is less than 0.025 per cent and DIN-
measured rumble is stated as —65 dB.
Price: $495.
Circle 130 on reader service card

NOTICE: All product descriptions and specifications
quoted in these columns are based on materials sup-
plied by the manufacturers.

Domestic 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 subject to change.

STEREO REVIEW



A\

..DUt it sounded
sensational
in the store.

You've just invested $800 in the hi-fidelity system of your
dreams. Now it’s turning into a nightmare. Where has the sound
gone? The sound that sold you on the system? The answer is all
around you.

What a difference aroom makes.

Hi-fidelity systems are made to exact specifications. But,
those specifications don't include your room dimensions and
“personality”: i.e., drapes, carpeting, ceiling height, etc. And,
they all affect the sound your system ultimately delivers.

How ADC Sound Shaper“equalizers
custom-tailor sound.

In a nutshell, ADC Sound Shaper® equalizers segment the
audio frequency range and adjust the level of each segment to
achieve the sound you want. And, unlike the basic "tone
control” an equalizer can balance even the most difficult
midrange frequencies.

An ADC Sound Shaper not only eliminates distortion caused
by your room, it will actually improve the sound quality of your
speakers, eliminate or reduce rumble, hiss and surface noise

from even your old “goodies,” improve record, tape

and broadcast quality and, in the case of the Sound Shaper
Two, allow you to make and dub studio-quality tapes
without a studio.

Re-mix records while you listen.

A recording enginaser mixes and balances music based
on his ears. Which may mean that you don't hear what you
want to hear.

With an ADC Sound Shaper, you can. Want more vocal and
less instrumentation? — You can have it. It's easy. And, the
LED-lit slide controls available on most models make it even
easier, because you can visually plot the equalization curve.

There’s an ADC Sound Shaper to suit
your taste...and your wallet.

ADC makes several different Sound Shapers. Everything from
the basic Sound Shaper One, to our top-of-the-line Sound
Shaper Three, the Paragraphic™ equalizer.

For more information, just look for the “Custom-Tailored
Sound” display at fine audio stores everywhere.

Custom-Tailored §ound

A

A BSR COMPANY

BSA (USA) Ltd., Blauvelt, NY 10913.
BSR (Canaday) Lid., Rexdale, Ontario.
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It sounds
like music.

Interface:C Series ||
is thefulfillment of
our six-year asso-
ciation with optimally
vented speakers based
on the theories of

A.N. Thiele - speaker
designs first introduced
by Electro-Voice in 1973.
The Interface:C offers
you a unique combination
of high efficiency and
high power capacity — the
only way to accurately
reproduce the 120 +dB
peak sound pressure
levels found in some
types of live music.

The SuperDome™
tweeter, an E-V exclusive,
and the VMR™ vented
midrange driver, the first
to apply optimally vented
design to mid frequen-
cies, ensure your music
is reproduced without

h the coloration normally

found in other high-

efficiency drivers. An

honest 30 Hz low end

totally eliminates the

need for expensive sub-
woofer assembiies.

“ When you spend $1,000

get your money’s worth.

Audition the Interface:C

Series [l at your nearest

Interface dealer. If you

want a speaker that

] sounds like music, the

_ Interface: C Series Il is

: the one you'll buy.

Ey| Electrolbice”

®

for a speaker system,
a gUan comporny

600 Cecil Street, Buchanan, Michigan 49107

Technical Director Klein
looks for the appropriate
Jacks to plug into. Does
this mean minicomponents
are on the way out?

Power and Dynamics

Q I've read several articles about equai-
* izers that say a 3-dB boost requires
double the output power from the amplr-
fier. It seems to me that most amplifiers
will run out of power pretty quickly under
that circumstance. Won't completely digi-
tal discs—and even the dbx-encoded
discs—present the same problem? Will [
need a thousand watts per channel?
[RWIN GOLDMAN
Syosset, N.Y.

The question of dynamic range

= involves not just the loudness, but
also the softness of sound reproduction.
How loud the signal can be is limited by the
maximum sound-pressure level your speak-
er can deliver when driven by the power
your amplifier can provide. Either the
speaker or the amplifier may be the limiting
factor. How soft it can be is limited by the
noise on the disc and in your system, plus
the acoustical noise in your listening room:.
The limiting factor, with good equipment, is
usually the disc noise. With that as the
background, let me turn you over to Jerome
Ruzicka of dbx. I asked him recently about
the special demands that dbx-encoded discs
might make on amplifier power, and here’s
what he said:

“The digitally mastered dbx disc has the
potential of delivering a 90-dB dynamic
range. The question is whether or not this
implies a significant increase in amplifier-
power requirements. First (in my opinion),
the more power a person can afford the
better, whether we're talking about dbx-
encoded discs or not. Of course, the exist-
ence of greater dynamic range on dbx discs
suggests that greater power capability can
be put to good use. But what about the
person with modest power, say 50 watts per
channel (I rhink that is modest today!)?
Can he benefit from dbx discs? The answer
is yes.

“If one sets the volume control so that the
peak levels are as high as those normally
listened to (and which presumably do not
drive the amplifier into distortion), the real
benefit of large dynamic range is immedi-
ately apparent. Record-surface noise is
inaudible, and other noises that mar the
music performance on conventional records
(rumble, groove echo, etc.) are also virtual-
ly eliminated. In other words, you can listen
to the music, not to the record. As pointed
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out by Julian Hirsch in the January 1980
issue of STEREO REVIEW: ‘Operating the
system in this manner requires little or no
additional power unless you have been play-
ing records at reduced levels to keep the
noise from being audible.’

“Now, if one wants to play the music
louder than in the past, more power will be
needed no matter what type of record is
being played. And, as you know, a lot of
additional power is needed to increase the
perceived loudness of sound. (An increase
in the peak-to-average signal levels will
affect the perceived overall loudness level,
but that’s an additional complex factor I'd
like to save for discussion another time.)”

Although it was answered (indirectly) by
Mr. Ruzicka, the question of “running out
of power” is worth a few more words. Yes, a
3-dB increase does mean a doubling of the
power, but if the average power output is,
say, 0.5 watt, then there’s no real problem.
Difficulties arise only when a system is
being played close to its loudness limits
normally. A “mere” 3-dB boost can then
send a modestly powered amplifier into
severe clipping, with possible destruction of
midranges and tweeters.

Japanese Labeling

O While reading a Japanese hi-fi maga-
* zine brought back by a friend, |
suddenly became aware that apparently all
Japanese hi-fi products have English front-
panel labeling, including some never
exported to the U.S. Do you know why?
JESSE WARREN
Grand Rapids, Mich.

A It occurs for the same reasons that
* most perfumes—whatever their
country of origin—have French names.
Glamour, mystique, and supposedly su-
perior know-how are all subliminally com-
municated by foreign labeling—even
though the product is locally produced (the
French seem to be the only nationality
immune to such foreign intrigue—but they,
after all, gave us the word “chauvinism”).
I first became aware of the Japanese
belief that English somehow connotes high
technology during a visit to Japan about
seven years ago. In a Tokyo hi-fi store I
came across a new but not very complex
(Continued on page 22)
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Recording studios and radio stations that pride themselves on the quality of their
master tapes and broadcast signals specify Studer Revox audio equipment.

If you take the same kind of pride in the quality of the music reproduction in your
home., you'll specify Studer Revox, as well. Like the new B780, the first receiver good
enough to be a Revox.

A sophisticated micraprocessor and quartz-crystal reference oscillator provide the
B780 with a digital synthesis FM tuning system so accurate that the only way to equal

® Y it manually would require a
Af th laboratory distortion analyzer.
er equlpplng e The microprocessor memory

also lets you “program”

world’s most advanced o

rotator set-

sound studios, Studer Revox -

to 18 stations,

e for instant pushbutton recall.
lS rea y Or you A digital frequency readout tells

PY PY you exactly where you are, and
l a signal strength meter calibrated directly

lVlng room. in dBf tells you just how much signal
your antenna is supplying.

And if stations in your area utilize Dolby * FM processing, a simple plug-in circuit
board is available.

LED digital indicators independently show which of the five stereo inputs is being fed
to your recorder(s) and which to your speaker system(s). Separate hass, treble, and
presence controls (plus defeat switch), along with separately switchable high- and low-cut
filters, ensure proper tonal balance between nearly any music source and your living-
room/loudspeaker acoustic environment. And the power amp features individual-stage,
local feedback design for lowest TIM (transient intermodulation distortion) and a sophis-
ticated SOAR protection circuit that safeguards both the amplifier and your speakers.

Of course, professional-oriented designs cost more than “home consumer” equip-
ment. You can feel it in the controls and you'll hear it, not only now, but years from now.
With Studer Revox, professional design is a matter of pride, and if you share that pride
in sonic quality, you'll visit your Revox dealer.

rUDER REVOX

Studer Revox America, Inc. 1425 Elm Hill Pike
Nashville, TN 37210, (615) 254-5651
Offices: LA (213) 780-4234; NY (212) 255-4462

*(Dolby) 1s & trademark of Dolby Labs, ¢
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Are your records really clean?
vac © rec: the sure way.

There are dlenty of rezord
cleaning wo!uctsarcund but
rone of them can mateh the
Vac-O-Rec system. Vac-O-Rec
rotates-the record past a
retalized, mylar brus® which
cischarges static electricity.
This'in lun|loosens the dust.

% Then, separate super =oft
nohairbrashes gentiy reach into
tie grooves to loosen and
etfectively remove micro dust.

: Finallyalldust and distis vacuum
deaned away.

ally ci28n record

nd surface noise.

L and ZSA listed. -

Listen to the Robins WhastleStap electrcnic
read Jdemagnetizer x#histle 3s it eiminates
performance-rcbsirg residuat
magnetic build up from. seur

tape aeed. Hear the difie-

ence ‘n sound quality and

r=2duced distortion.

Simphy insert like any

cassefte. Complete

with bat*eries. At

your %i-fi dealer.

ROBINS INDUSFRIES CORR:
COMMACH, NEW YORK ~1725

I
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cassette deck that had a transparent overlay
bearing Japanese characters interpreting
the English labeling underneath (see photo
below).

On a more recent trip I learned that
English usage had gotten so far out of hand
that even Japanese home appliances began
appearing with English labeling. That
apparently was the last straw, for an organi-
zation of outraged housewives (OOH?) was
promptly formed to combat the inappro-
priate and excessive intrusion of English
into Japanese domestic life.

One final note relating to the Japanese
fascination with foreign hi-fi technology:
During a recent visit to one of the larger
Akihabara audio stores I noticed several
very esoteric U.S. (and English) products
whose names I knew but had never seen on
the shelves of a U.S. dealer. And during the
recent CES 1 had lunch with a California
manufacturer of very sophisticated and
costly amplifiers. He told me that almost a
third of their production goes to Japan, and
for that reason they’ve had to revise the
component-parts list in their amplifiers. It
seems that the Japanese high-end dealers
insist that there be no Japanese-made resis-
tors or capacitors in esoteric U.S. products
lest they somehow lose their ‘“‘import”
glamour for the Japanese audiophile. The
fact that the Japanese parts are sometimes

fL Lo Mg w e
b 5T R
ERE B LA

better (and usually cheaper) is apparently
not relevant. 1 guess for some people, the
grass Is always greener . . . .

IC Reliability

I am used to rugged point-to-point

* wiring and selected internal compo-

nents (things that were once labeled “‘mili-

tary”). The exceedingly complex circuits of

today's ICs are measured in microns,

which makes me wonder how dependable

they are and how well they stand up to
constant use. What’s your view on this?

JoHN M. GREENE JR.

Vallejo, Calif.

I was a hi-fi service technician (repair-

= man) during the heyday of vacuum-
tube hi-fi, and, believe me, things are a /ot
better in terms of reliability now. Then it
used to be recommended that FM tuners be
re-aligned and an amplifier’s output tubes
be checked (and probably replaced) annual-
ly. The high mass of the component parts of
these large, “rugged” units made shipping
them a risky business, as evidenced by
frequent “dead on arrival’” complaints. And
once they were set up and working, the
normal heat of operation would slowly but
inevitably cook the life out of the internal
parts. ]
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FROM NEW, IMPROVED SCOTCH"MASTER "CASSETTES.

- [Ralanin B 5 O " & =
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- WITHOUT A

CASSETTE TO MATCH.

INTRODUCING NEW, IMPROVED SOUND

Redesigned cassette shells have S l ' = Pressure pads that hold tape

new snubber posts and better tape 1
guides. Result: flutter problems R AieSTER fibers to help prevent possibility

Master 11 has a different, better
oxide formulation. Sounds great!

Greatly improved manufacturing”
process gives Master 111 higher and
brighter highs than ever before.

Better lubricant and binder insure MASTER 111
Master 1T against squeal and :
head clogging.
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SCOTCH"

-2

LIMIT ONE COUPON PER PURCHASE DFFER EXPIRES [UNE 0. 1981

MASTER"CASSETTES. THE TRUTH COMES OUT.

agait st heads have shart, tight

are virtually eliminated. of dropouts.

MASER 1T feed—winds better.

90 ..ccn

Madein LBA E‘

INTRODUCING THE NEW SCOTCH"LIFETIME SATISFACTION WARRANTY

With our new and improved cassettes you'll probably never have to use our new warranty. But it's good
to know that if the unexpected ever happens, here's what we'll do: If, for any reason, you're not satisfied
with a Scotch® Master™ Cassette, send it back to 3M and we'll replace it free.

S 0

$S]ooff

TO TRYANY
SCOTCH MASTER CASSETTE

To consumer: Your dealer will redeem this coupon only with the purchase of a Scutch Master Cassette. Any other use consurures fraud,
To deater: 3M will redeem this coupon for $1.00 p&u.s s¢ handling, in L[hc form of a credit memio on any purchase of Scotch Magneuc A/V retail
produa, provided you and your customer have complied with the terms of this offer Any other apphcation canstitutes fraud Tnvorces shr)wing1
purchase of sufficient stock to cover coupons redeemed must be shown on request. No reproduced copies of this coupon accepred Not good
on special dealer or consumer pramotional packs. Coupen void whcrc{»ml‘aihircd.[ e or restricted Custcemer must pay any sales tix Offer
good only 0 USA To redeem coupon. mail o 3M Co., 3M Center, 223-5N, Scotch Master Coupon, St Paul, MN 55144, Cash'value 1/20¢

e L

_ DON'T OFFER
A BETTER WARRANTY

Inside our cassettes is a new kind
of shim that improves tape

Redesigned album boxes are
stronger. protect better.

All of these improvements are part
of our continuing effort to make
Scotch Master Cassettes sound
better than ever. Try it and
save with the coupon below.
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All your records will sound better
with Dual’s new ULM tonearm and cartridge system.

Eyen if 1Y i lige this.

Although none of your records may
be in such bad shape, many are
probably warped enough to present
serious problems to conventional
turntables.

The high inertia of a typical
tonearm and cartridge combination,
with approximately 18 grams total
effective mass, causes the stylus to
dig in riding up the warp and to take
off on the way down. Tracking angle
and tracking force vary widely—
as much as 30 percent. And a warp
as small as 1.0 mm (which is
barely discernible) can generate
harmonic distortion of 11.5 percent.
That’s audible!

These problems have now been
solved by Dual’s new Ultra Low
Mass tonearm and cartridge system.

The potential for this solution has
existed ever since the development
of Dual’s dynamically-balanced
tonecarm with its gyroscopic gimbal
suspension and straight-line
tubular design.

Dual’s research into the effects
of mass on record playback led to
a collaboration with Ortofon.

A cartridge was developed with
substantially less mass than any in
existence. It weighs just 2.5 grams,
including mounting bracket and
hardware.

At the same time, the mass of
the Dual tonearm was further
reduced so that a perfectly matched
tonearm and cartridge system
emerged. Its total effective mass is
just 8 grams. That's less than half
the mass of conventional tonearm
and cartridge combinations.

Tracking a record with the same
1.0 mm warp, the ULM system

reduces harmonic distortion to only

0.012 percent. That’s 958 times
less than that produced by the

conventional tonearm and cartridge!

Not only is the overall sound
audibly improved, but stylus
and record life are significantly
extended.

=B ARSI F g A A8 Moo P
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To experience the demonstrable
advantages of ULM, bring a badly
warped record to your Dual dealer.
Listen to it played with the ULM
tonearm and cartridge. (All nine
new Dual turntables feature this
system.)

You will hear the difference that
ULM can make on all your records.

For the complete ULM story,
please write to United Audio
directly.

ULM.

A major breakthrough in record
playback technology.

United Audio
120 So. Columbus Avenue
Mt.Vernon, New York 10553.



Technical Talk

By Julian D. Hirsch

e Hi-Fi

G[VEN the endless, on-going parade of
new audio products that pass through
my laboratory, it is sometimes difficult for
me to find time to stop long enough to ap-
preciate the technological improvements
that have taken place over the years. Each
new product line is introduced boasting a
host of “new” circuit designs or a dramatic
reduction in one or another form of distor-
tion and is accompanied by the not-very-
subtle suggestion that startling improve-
ments in sound quality will result from
these design innovations.

Over the years, | have developed what
think is an understandable “show me” atti-
tude when evaluating new products. If the
improvements in performance can be meas-
ured, well and good. 1 am always pleased to
praise improvements in any product catego-
ry. And if, by some chance, the “improve-
ment” can also be heard, so much the bet-
ter. Obviously, major breakthroughs (such
as Dolby noise reduction, acoustic-suspen-
sion loudspeakers, and the long-playing rec-
ord) occur only rarely, but evolutionary ad-
vances take place constantly. This progress
in hi-fi component performance is brought
home to me forcibly whenever my test in-
struments are no longer capable of measur-
ing the performance claimed for a product.
It is necessary for me to upgrade my lab
equipment periodically by purchasing new,
more advanced instruments. (Somehow, by
some strange corollary of Murphy’s Law,
test-equipment performance always seems
to lag behind that of the products to be
measured.)

When [ began evaluating audio compo-
nents some twenty-six years ago, my test in-
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Is Getting Better

struments were principally Heathkits, and
they were not to be sneered at, since the
0.06 per cent residual distortion of the
Heath audio generator and analyzer was
below the limits obtainable with much more
expensive, cammercially built laboratory
instruments of the day. Since a typical hi-fi
amplifier of that time was considered good
if its distortion was below 1 per cent, I was
able to stay ahead of hi-fi progress for sev-
eral years without a major investment in
new test equipment.

In those pre-stereo days, my Boonton
202B FM signal generator, with its residual
distortion of about 0.5 per cent, was capable
of measuring the performance of most FM
tuners. Around 1960, stereo became a com-
mercial reality, and solid-state products
reached the market in numbers. We added
a Scott stereo generator to modulate our old
Boonton FM signal generator for stereo
measurements. (In truth, this left some-
thing to be desired with respect to channel-
separation measurements, but then, so did
the tuners of that day!)

With many of the early transistor ampli-
fiers, measuring distortion was less of a
problem than keeping the amplifier from
self-destructing during the measurement.
Our trusty Heath instruments were, for the
most part, able to cope with early solid-state
amplifiers, which were certainly no better
than tube amplifiers in such areas as distor-
tion and frequency response.

This restful situation was short-lived,
however. By the early Sixties we began to
receive amplifiers with claimed distortion
levels of 0.01 per cent or even lower; FM
tuners followed suit with rated distertions of
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Tested This Month

0.3 per cent or better. The time had come to
retire our Heathkits, which had given us
nearly ten years of faithful and reliable ser-
vice. In fact, some of those units, now over a
quarter-century old, are still in good work-
ing order!

A large improvement in our test equip-
ment’s performance was necessary, and for
audio measurements this took the form of
acquiring a Radford low-distortion oscilla-
tor and distortion-measuring set. With a re-
sidual distortion of about 0.002 per cent,
this was better than most of the amplifiers
we were to encounter for the next few years.
The venerable Boonton 202B signal genera-
tor was relegated to being the No. 2 gener-
ator for those FM measurements requiring
two signal generators, and a Sound Tech-
nology 1000A replaced it. Its residual dis-
tortion of less than 0.1 per cent and noise
level of nearly —80 dB (plus a 50-dB chan-
nel-separation specification) made it more
than the equal of any tuner of the time (the
mid to late Sixties), and we were confident
that we would be ahead of product perform-
ance for a good while. That confidence was
sadly musplaced!

IN the Seventies, we replaced the early
Radford distortion analyzer with their new
Series 111 version; it was easier to use but it
didn’t extend our measurement capability
much. For that a Hewlett-Packard 3580A
spectrum analyzer was the answer; with it
we could make accurate measurements
down to 0.003 per cent or lower. Since there
was (and still is) no need for home-enter-
tainment audio equipment to have a lower
distortion level than that, we were set, we

ADC Integra XLM lll Cartridge ® Fisher DD-300 Cassette Deck
Bozak MB-80 Speaker System e Heath AP-1800 Preamplifier
Onkyo TX-5000 AM/FM Stereco Receiver
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thought, for the foreseeable future. Wrong
again!

In a growing number of cases, our ampli-
fier distortion measurements ended by be-
ing the residual of our test equipment. In
other words, the distortion from the ampli-
fier under test was less than that generated
in the test equipment, a sure sign that our
instruments were no longer adequate for
measuring the products we were evaluating.
The 0.002 to 0.003 per cent “floor” had to
be breached, and we did this a couple of
years ago with a Hewlett-Packard 239A
low-distortion oscillator. In combination
with the Radford analyzer and the H-P
spectrum analyzer, this enabled us to make
distortion measurements down to 0.0003
per cent (— 110 dB), safely below the capa-
bilities of any consumer product—or that,
at least, is what we thought.

Well, once more we had underestimated
the pace of progress. With more than one
new amplifier we have reached the bottom
limit of our measurement capability. A par-
allel condition has come about with FM
tuners, many of which outperform the
Sound Technology 1000A generator in dis-
tortion, noise, and sometimes in channel
separation. Since only a couple of very ex-
pensive custom-modified laboratory signal
generators can match the claimed perform-
ance of today’s best tuners, we have proba-
bly come up against another “brick wall.”

I have recounted this saga of the contest
between the laboratory and the market-
place only to show how far the performance
of today’s home-entertainment electronics
has advanced in the last ten to twenty years.
A pertinent question for the reader to ask at
this point would be, “What do these im-
provements mean to me? Can I hear any
difference because of them?”

MOST people are aware that the law of
diminishing returns applies to improve-
ments in any product category. Almost any-
thing can be made “‘better” at increased
cost, but sooner or later a large increment of
cost produces such a small improvement
that it is not economically justified. In my
opinion we have long since passed this point
in the development of most types of hi-fi
equipment (specifically the electronic com-
ponents). The situation is ameliorated by
the fact that many of these improvements
have come about through technological ad-

vances that have added little or nothing to
product cost, so that the consumer has been
able to “have his cake and eat it, too.” It is
clear that an inflated 1980 dollar buys
much more audio performance, by any ob-
jective standard, than a 1970 or 1960 dollar
ever did.

Let me give a specific example. To re-
fresh my memory of what things were like
“in the good old days,” I looked up my file
on a stereo receiver I tested in late 1968. It
was a transistor receiver rated to deliver 50
watts per channel to 8-ohm loads with 1 per
cent distortion. Its IHF usable FM sensitiv-
ity was rated at 1.6 microvolts, and the FM
distortion rating was 0.65 per cent. This re-
ceiver sold for $340 in 1968, which would
be something like $700 translated into to-
day’s dollars! :

In many respects, such as RIAA-equali-
zation accuracy and basic frequency re-
sponse, this unit was comparable to the typ-
ical inexpensive receiver that today sells for
under $300. In those days, before the FTC
ruling on advertised power ratings, this 50-
watt-rated receiver delivered just 50 watts
at 1,000 Hz at the clipping point, with dis-
tortion typically 0.2 to 0.4 per cent at most
power outputs. At 40 watts output, howev-
er, the high-frequency distortion increased
considerably, to 3 per cent at 20,000 Hz.
The FM sensitivity was 2.3 microvolts, with
distortion of 0.75 per cent in mono.

By today’s performance standards, this
1968 receiver would barely qualify as a
high-fidelity component, but in its day it did
a fine job and sounded perfectly good. As a
matter of fact, we would be willing to bet
that if heard in a double-blind comparison,
it would be difficult to distinguish between
it and any contemporary $300 receiver on
an FM broadcast, and possibly even when
playing records. Nevertheless, consider how
much more performance one’s money buys
today.

Most manufacturers today would have
their public believe that these endless per-
formance improvements are audibly benefi-
cial. In most cases this is simply not so.
There may be no disadvantage in having an
amplifier whose distortion at full power is
less than 0.01 per cent as compared to an-
other product with ten to twenty times that
amount (although it is claimed by some that
the large amounts of feedback used to get
those minuscule distortion readings do de-

. We apologize for the 0.0026 per cent wow and
Sfutter in the final passage of the last recording.”
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grade some aspects of amplifier perform-
ance), but we find that there is certainly no
audible advantage either.

Compared with the amplifiers of a few
years ago, most current models deliver con-
siderably more power—30 watts and up
even in the lower price ranges—and usually
have less than 0.1 per cent distortion at any
usable power level. There can be no argu-
ment that 30 to 50 clean watts are better
than 10 to 15 not-so-clean watts, so it might
seem that the consumer is getting a good
break. On the other hand, there is absolute-
ly no scientific evidence that reducing dis-
tortion to the vanishingly low levels we find
today (under 0.001 per cent in many cases)
has any audible benefits whatever.

Keep in mind that any recorded or broad-
cast program may have at least a thousand
times as much distortion (by the time the
signal reaches the amplifier inputs) as al-
most any really good amplifier, and it does
not take any technical expertise to judge the
relative importance of these two sources of
distortion—the program itself and one’s
amplifier. True digital recordings, on disc
or on tape, will make a radical change in
that situation, but they are not here yet, and
their tremendous dynamic range may make
severe demands on today’s amplifiers and/
or speakers that they will be hard pressed to
meet.

-[-IE noise levels of many of today’s ampli-
fiers are somewhat lower than those we
have seen in the past, although the contrast
with earlier products is not as striking as in
the case of distortion. Again, except for dig-
ital-playback program sources or such “in-
termediate” products as dbx-encoded rec-
ords, any program source used today will
have much more inherent noise than will be
contributed by any amplifier, so that paying
a lot of extra money for a few more decibels
of dynamic range in the form of lower noise
in the amplifier may not be economically
justifiable.

It is not my intention to make light of the
performance levels achieved by present-day
amplifiers. As a group, they are superb
products with accurate phono equalization
and freedom from overload, in many cases
with useful operating conveniences and at-
tractive appearance. Further, the problems
of fragility and self-destructive tendencies
of the earlier transistor amplifiers have
been resolved, both by more rugged output
devices and by more effective protective
systems.

However, to remain competitive in to-
day’s market, where most amplifiers are
pretty much alike except for “cosmetics,” a
few control features, average and peak pow-
er outputs, and their ability to drive diffi-
cult loads, many amplifier manufacturers
have set up straw men to be knocked down
by their latest creations. Most of the ob-
scure or newly discovered types of distortion
we have been hearing so much about,
whether arising from switching anomalies
in the output stage or from various slew-
induced causes, fall into this category. With
enough effort, all of them can be induced in
the laboratory or under other artificial con-
ditions, but they have little or no connection
with what occurs in the real world. I would
not ask anyone to take my word for that;
Jjust ask yourself when was the last time you

(Continued on page 28)
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AKAI MINIF-COMPONENTS.

FOR PEOPLE W

TH MORE TASTE

THAN SPACE.

" thesized AM/FM tuner, with

Through the magic of LSI technology. pu sed
power supplies and a unique mini circuit bozrd
design, AKALI has masterfully managed to craft a
collection of audio components that rivals many
systems twice its size. The new UC-5 series.

For starters, you'll find gold-plated pin jacks
and input terminals standard throughout to mini-
mize distortion and maximize durability.

And an optional infrared remote control unit
that allows operation of every major functior:

defeat switches and more.

Signal-to-noise is 105dB and THD is a very
tidy 0.005%. :

Next up, a DC power amp induding fluor-
escent power meters, clipping incicator, subsoni
filter and pulsed power supply.

On to the quartz syn-

five-LED signal strength in-
dicators, digital frequency
display, six-station preset capa-
bility, and both auto and
manual tuning.

And our metal-capable
cassette deck rounds out the
package, with two DC
motors, twin field super% F
GX Head, solenoid L. i

A —

controls, fluorescent bar
meter with 2-step peak
level indicator and an .
electronic LED tape counter.
Plus timer recording. auto
stop, memory, and
auto play/rewind/repeat.
All in all, a pretty substantial package of com-
ponents that measures a fashionzoly lean 1078"
wide. Incredible.
And for the music lover with more taste than
money, AKAI offers the econom zally-minded

Our optional infrared
remote control umit
allzews operation from
across the roon-.

UC-2 series with integrated amp. Coupled

within the system.

AKALI's steadfast
dedication to quality
doesn’t diminish with
the size of the package.

Further proof. A
pre-amp with aphono
cartridge selector for |
either moving magnet
or moving coil car-
tridge, two tape mon-
itors, tape dubbing,
tone control

WSO N E V E R

The UC-5 series. Both pre-amp and amp,
digital tuner, metal cassette and 2-way bookshelf speakers.

HE A RD [V S O

with a pair of their
owm specially
des zned two-way
spe-kers, both the
UCG-5and UC-2
apty prove you
canget giant stered
soumd.
Without cramp-
ing your style.
SVrite to AKAI,
P.C. Box 6010,
- Compton,CA 90224.
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heard one of these special distortions, with
positive proof that it was from the claimed
source and no other. I have myself yet to
experience that moment of revelation,
which may help to explain some of my au-
dio agnosticism, but 1 am prepared to
change my mind on the matter if presented
with a convincing demonstration.

The marketing dilemma faced by most
hi-fi electronics manufacturers was de-
scribed succinctly by Larry Klein when he
noted that each manufacturer has the prob-
lem of convincing the buying public that his
new models are somehow superior both to

his own models of last year and to his com-
petitors’ models of this year. This is ob-
viously a terribly difficult task when the
equipment is all so good.

To sum up: today’s amplifiers (and the
amplifier sections of receivers) are, as a
class, vastly superior to their predecessors.
As a matter of fact, they are much better
than they have to be. [ think I can safely say
(here we go again) that distortion levels will
not be routinely reduced below 0.001 per
cent, but if they are I do not intend to try to
keep up with the challenge of measuring
them! Since we have already reached the

mini-millenium (one-thousandth of 1 per
cent), I do not expect any amplifier manu-
facturer to backtrack and downgrade his
products deliberately in the name of reason
and common sense, but I fervently pray that
the race toward zero distortion stops here
and now in favor of improvements in other
areas of amplifier performance.

In future issues I will discuss some other
hifi components and how they have evolved
over the years, as well as how close they are
at present to the state of perfection sought
by so many designers—and by the most
dedicated audiophiles. |

Equipment Test Reports

By Hirsch-Houck Laboratories

ADC Integra XLM lll Cartridge

HE ADC Integra series cartridges derive

their name from the integration of a
high-quality induced-magnet cartridge with
a molded carbon-fiber head shell, a design
that provides benefits not always realized
when a separate cartridge and head shell
are used. The cartridge itself is a version of
ADC’s well-known XLM, in which the
magnetic armature (near the stylus-canti-
lever pivot) is machined to fit precisely into
a suspension block that performs both posi-
tioning and damping functions for the mov-
ing system. A fixed magnet induces mag-
netic flux in the armature, whose motion
distributes it between the fixed pole pieces
that pass through the coils embedded in the
cartridge body. The stylus assembly is eas-
ily replaceable by the user.

The XLM cartridge has been integrated
with a slender supporting structure molded
of conductive carbon fiber. This material
provides an electrical path for draining stat-
ic charges to the system ground, shields the
external cartridge leads, and results in a
mass reduction of 25 to 50 per cent as com-
pared to equivalent separate pieces.

The Integra cartridge has a four-pin plug
that mates with the socket on the end of any
tone arm designed to accept the standard
four-pin head shell. Since not all tone arms
are designed for the same stylus overhang
distance (normally about 50 mm for the dis-
tance between the stylus and the end of the
tone arm), the position of the cartridge in
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the Integra is adjustable over a range of
0.32 inch (8.13 mm). In addition, the car-
tridge assembly can be tilted in the vertical
plane through a range of +8 degrees 1o
compensate for differing arm heights above
the record surface. This allows the vertical
tracking angle of the cartridge to be ad-
justed to its optimum value with any arm
simply by pivoting the cartridge to make its
bottom surface parallel to the record.
Thumb screws on the sides of the cartridge
body lock the overhang and vertical-angle
settings once they have been made.

The total weight of the ADC Integra car-
tridge is 12 grams, compared to the 18 to 20
grams of a typical combination of a car-
tridge and a separate head shell. Most tone
arms can be balanced with a 12-gram load,
but for those that cannot, ADC supplies two
small auxiliary weights, totaling 3 grams,
that can be screwed into the position-lock-
ing screws if they are needed. The cartridge
is also furnished with a small stylus-clean-
ing brush.

There are three models in the ADC Inte-
gra series, designated XILM I, XLM II, and
XLM III. They differ only in their stylus
dimensions and related characteristics such
as tracking force and high-frequency re-
sponse. We tested the top model, Integra
XLM 111, which is fitted with a 0.2 x 0.7-
mil nude elliptical stylus designed to track
at forces between 0.9 and 1.5 grams. Price:
$130.

@® Laboratory Measurements. The speci-
fied load for the ADC Integra XLM III is
47,000 ohms in parallel with 275 picofarads
(pF) of capacitance. We installed the car-
tridge on the tone arm of a Pioneer PL-400
record player with a total load capacitance
of 315 pF. When the vertical angle was set
as closely as possible to the correct position,
the measured vertical tracking angle was 24
degrees.

The frequency response, measured with
the CBS STR 100 test record, was +1.5dB
from 40 to 20,000 Hz. A measurement up
to 50,000 Hz with the JVC TRS-1005 rec-
ord showed a smooth reduction of output
above 20,000 Hz to about —6 dB at 30,000
Hz, but with no signs of the usual high-fre-
quency stylus resonance. The 1,000-Hz
square-wave response with the CBS STR
112 record was a nearly ideal square wave
with a single small overshoot, also indica-
tive of a well-damped high-frequency reso-
nance. The channel separation was more
than 30 dB up to 1,000 Hz, falling to about
20 dB at 5,000 Hz and 10 to 15 dB between
10,000 and 20,000 Hz. The JVC record
showed strong, uniform channel separation
all the way to its upper limit of 50,000 Hz,
although the output was far down at that
frequency.

Load-capacitance changes had little ef-
fect on the high-frequency response of the
cartridge. Between 180 and 315 pF there
were only minor changes, and even 415 pF
merely reduced the output above 15,000 Hz
by a couple of decibels. The 315-pF value
(essentially equivalent to the rated 275 pF)
gave the flattest overall response, but it was
clear that the cartridge could perform with
full effectiveness under any load likely to be
encountered in a home music system. In the
test tone arm, the low-frequency resonance
was at the near-ideal frequency of about 10
Hz. In almost any tone arm that could ac-
cept this cartridge, the resonance would not
be far from that frequency.

The output of the XLM 11l was 5 milli-
volts at a 3.54-cm/sec velocity, with the
channel levels balanced within 1.5 dB. Our

(Continued on page 30)
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Introducing the bookshelf turntable.

Mitsubishis new linear-tracking,
vertical turntable. The LT-5V.

[t fits where ordinary turntables
wont. Like on a bookshelf.

[thasa tangential tonearm instead
of a pivot arm. So tracking error is
infinitesimal.

[t has an electronic logic system.

Which sets record speed,cuesand  buy the new LT-5V.

returns the tonearm, or replays the And now for the real reason.

record. You can inwite fellow audiophiles
[tsvertical design is less sensitive  over to your place.

to feedback. And bring them to their knees.

And its priceis half thatof oth :
linear—tralcizkFnrécfulls'nt(zliblese.1 oo Q MITSU%ISHE

Five sound, practical reasons to #u AUDIO SYSTEMS

) Call 800-447-4700 toll-free for the name of your nearest dealer. In lilinots, call 800-322-4400.
For information. write Mitsubishi Electric Sales, America Inc . Dept €0,3010 East Victoria St.. Compton, CA 90221 In Canada: Melco Sales Canada, Ontario.
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In the graph at left, the upper curve represents the smoothed,
averaged frequency response of the cartridge's right and left
channels; the distance (calibrated in decibels) between it and the
lower curve represents the separation between the two channels.
The inset oscilloscope photo shows the cartridge’s response to a
recorded 1,000-Hz square wave (see text), which indicates reso-
nances and overall frequency response. At right is the cartridge's
response to the intermodulation-distortion (IM) and 10.8-kHz tone-
burst test bands of the TTR-102 and TTR-103 test records. These

preliminary tracking tests showed that the
cartridge should be operated at its rated
maximum force of 1.5 grams (a good policy
with any cartridge). At 1.5 grams it tracked
our low- and middle-frequency high-veloci-
ty test records and the 60-micrometer level
of the German Hi Fi Institute test record.

The intermodulation distortion of the
cartridge, measured with the Shure TTR-
102 record, was not particularly low at most
velocities (1.5 to 4 per cent from 6.7 to
about 25 cm/sec) but was still a very ac-
ceptable 6 per cent at 27 cm/sec. The high-
frequency tone-burst distortion with the
Shure TTR-103 record was low and nearly
constant over a wide range of velocities,
measuring between 0.7 and 1.2 per cent
from 15 to 27 em/sec and 3.6 per cent at
the record’s maximum of 30 c¢m/sec.

® Comment. Integration of the cartridge
and head shell is a trend we welcome, since
it eliminates or greatly simplifies one of the
most onerous and critical operations in-
volved in setting up a hi-fi system. In some
integrated cartridges we have seen, there

has been no provision for adjusting the sty-
lus overhang, and many are more massive
than would be desirable. ADC has solved
both these problems and has in addition
provided the vertical-angle adjustment
found on no other cartridge we have seen.

Although the Integra XLM Iil is a very
high-quality cartridge (whose frequency re-
sponse is among the flattest we have meas-
ured), its output voltage is substantially
higher than that of most comparable car-
tridges. This translates into a small but
measurable improvement in signal-to-noise
ratio, since the hum shielding of the car-
tridge appears to be very good. Further-
more, the damping of the stylus resonance
has apparently been accomplished largely
through mechanical means, making the
overall cartridge frequency response rela-
tively independent of external load condi-
tions. A lot of things have been done right in
this cartridge, and frankly we found no
flaws in its design or performance.

The ADC Integra XLM I may not be
the “best” (whatever thar might be!) car-
tridge one can buy, but it is also far from

PEAK VELOCITY IN CM/SEC OF TEST DISC

high velocities provide a severe test of a phono cartridge’s per-
formance. The intermodulation-distortion (M) readings for any giv-
en cartridge can vary widely, depending on the particular IM test
record used. The actual distortion figure measured is not as im-
portant as the maximum recorded-signal groove velocity at which
the cartridge is able to track before a sudden and radical increase
in distortion takes place. There are very few commercial phono-
graph discs that embody musical audio signals whose average
velocities are much higher than about 15 centimeters per second.

being the most expensive. By current stand-
ards it would probably qualify as an upper-
medium-price cartridge. In subjective
tracking tests with Shure’s Audio Obstacle

.Course records it tracked everything on the

ERA 111 record except for a trace of a rattle
on the highest level of the bass drum. The
ERA IV record is much more difficult, and
on it we heard the hardness that signals the
onset of mistracking on the very highest lev-
els of the record. The Integra XLM III
shares that particular characteristic with
most of the top-quality cartridges we have
tested recently.

All things considered, we think ADC has
produced a phono cartridge that gives ex-
cellent value for the money spent. For any-
one who likes a neutral, uncolored sound,
this cartridge may well be the preferred
choice, with the added “‘plus” that it may be
able to track some warped records better
than many other cartridges because of its
well-placed low-frequency resonance in typ-
ical tone arms.

Circle 140 on reader service card

3
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Fisher DD-300 Cassette Deck

30

THE Fisher DD-300 “Studio-Standard” is
a moderately priced, front-loading cas-
sette deck with two motors, two heads,
logic-controlled solenoid transport opera-
tion, and the ability to use metal tapes as

well as more conventional formulations.
The single capstan of the DD-300 is di-
rectly driven by one servo-controlied motor,
while a second, governor-operated d.c. mo-
tor drives the supply and take-up reels. The
record/playback head is constructed from
“MX/Ferrite,” which we take to mean that
the pole-piece area, where the tape actually
contacts the head, is made of one of the var-
ious sendust alloys while the core of the
head is ferrite. Both materials are capable
{Continued on page 36)
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usic sculptor.

Meet the music sculptor.
The new EQ400 car stereo
graphic equalizer Sensitive.
Perceptive.-And remarkably
precise. Simply connect it be-
tween your stereo source and
power amplifier.

Then reshape the response
of your music to your own taste.
Enhanced mid-bass...a little
more sheen to the strings...a
bit more bite on the brass. Con-
tour, mold, enhance the music
until it’s just right for your ears.

15 bands:

The EQ400 offers you
more precise tuning within each
band as well.

The top-mounted sliding
scales on the EQ400 are phys-
ically almost twice as long as
the short, front-mounted con-
trols on most other equalizers.
Which means far better reso-
lution. For much more precise
adjustments...and much more
precise sound.

You can instantly compare
any boost or attenuation you

e o \ R

total control.

That’s right. A
full fifteen bands are
at your command with
this graphic equal-
izer. To shape your
music like no other
car equalizer can.

Looking at the EQ400 you'll
see five sliding controls with a
+12 dB range. Look closer,
and for each control lever there’s
a selector for three different
bands. Fifteen in all.

Center frequencies con-
trolled are:

60 Hz 80 Hz 125 Hz
160 Hz 250 Hz 400 Hz
630Hz  1000Hz 1600 Hz

2400Hz  3500Hz 5000 Hz
7000 Hz 10,000 Hz 14,000 Hz

Even more precision.

Our desire for precision
doesn’t stop with the fifteen
bands.

The EQ400 has a special under dash mounting Thes enables you to slide it out
for easy adjustment When you're finished, slide it back The controls then can't
be accidently knocked out of adjustment.

make with the equalization
defeat switch. A front-to-rear
fader control offers additional
flexibility. And with its switch-
able 10/47 ohm input imped-
ance, the EQ400 can be con-
nected to any low impedance
stereo source.

Slide out, tune in.

This is no ordinary under

JENSEN

SOUND LABORATORIES

AN ESMARK COMPANY
CIRCLE NO. 23 ON READER SERVICE CARD

the dash equalizer.

The EQ400 rests unas-
sumingly under the dash-
board. That is, until you're ready
to use it.

Then...a slight pull slides
it out to reveal a full, top-
mounted illuminated control
panel.

The top-mounted controls
are easier to see, easier toreach
and easier to use.

When you're finished ad-
justing, just slide the unit back
under the dash. That
way the controls aren’t
exposed where they
can be accidently
bumped out of posi-
tion. And meanwhile,
an LED on the front
glows to indicate the
uriit 1s on.

The same bracket can also
be used to mount the equalizer
right at your fingertips, between
the bucket seats of smaller cars
and vans.

Your own kind of sound.
No longer do you have to
settle for someone else’s inter-
pretation of your music.
Because now you can
shape it and enhance it with
music sculptor. The Jensen
EQ400 graphic equalizer. Or
the EQA3000 5-Band Graphic
Equalizer with built-in dual
12-watt power amplifiers. Hear
what they can do...soon.



Now you can experience
Lady Day’s most moving,
‘memorable, original recordings
in sound so clear you

have to hear it to believe it!

Billie Holiday gave a haunting new voice to the blues.
Intense but muted. Vulnerable and sad. No singer
ever reached into a song as she did, turning it into
an expression of her own bittersweet emotions. And
now TIME-LIFE RECORDS gets her music together '
as never before in the sweetest, saddest, sassiest 4
Billie Holiday album ever—your introduction to the 4
most comprehensive jazz series ever assembled.

In your first album, you'll feel the incredible
highs and lows of 13 tumultuous years and 40 leg-
endary Billie Holiday recordings. You'll hear Billie
blend her talents with all-time greats like Benny
Goodman, Teddy Wilson and Bunny Berigan. You'll
thrill as she transforms songs like The Man I Love,
I Can't Get Started, Strange Fruit and God Bless
The Child into personalized jazz classics. And you can
enjoy it all for 10 days free as your introduction to
TIME-LIFE RECORDS' spectacular new series—
GIANTS OF JAzZ.

w F)
TIME-LIFE RECORDS, Time & Life Building. Chicago, IL 60611 "x@f
YES! 1 would like to audition Billie Holiday, my introduction to GianTs oF Jazz Please
send me this three-record album along with John Chilton's Who's Who of Jazz, and
enter my subscription to GianTs oF Jazz If | decide to keep Billie Holiday. | will pay
$22.95 ($27.95 in Canada) plus shipping and handiing. and the book will be mine to
keep at no additional cost. | will then receive future albums (each one containing three
12-inch records) from Giants of Jazz. shipped one album at a time approximately
every other month. Each album will cost $22.95 ($27.95 in Canada) plus shipping and
handling and will come on the same 10-day free-audition basis. There is no minimum
number of albums that I must buy and | may cancel my subscription at any time simply
by notitying you. If [ do not choose to keep Billie Holiday and the accompanying book,
I will return the complete package within 10 days, my subscription for future albums
will be canceled and | will be under no further obligation.

] Check here if you want two eight-track
tape cartridges and book instead of

L] check here if you want two
tape cassettes and book instead of

records. ($2 extra). RVANSS records. ($2 extra). RUANPS
Name
Address Apt.
City State (or Prov) Zip{orCode)
RPANUSY

_yours free with purchase

WHO'S WHO OF JAZZ—
a 370-pags, $10.95 value —

of Billie Hcliday, The
definitive guide to who
played what.. with
whom...and where.
Plus extra bonus
with every album:
a framabile, full-
color portrait

of the artist.



Listen to legendary performances of America's most
original music! Billie and Satchmo...The Duke and
Benny...and more, more, more!

Album after album of vintage originals
that you could never assemble on your own!

Now, TIME-LIFE RECORDS introduces the most spectacular
and comprehensive collection of jazz recordings ever assem-
bled. The greatest performers! Their greatest performances!'
GIANTS OF JAzz features brilliant artists like Louis Armstrong,
Billie Holiday, Coleman Hawkins, Duke Ellington, Bix Beider-

becke, Earl Hines. Plus the great instrumentalists and singers.

The heart of Billie Holiday! 40 of her
all-time greatest original recordings!

Your Mother’s Son-in-Law (1933): | Wished on the Moon, What a Little
Moconlight Can Do, Miss Brown to You, If You Were Mine, These 'n’
That 'n’ Those (1935); It’s Like Reaching for the Moon,
These Foolish Things, No Regrets, Summertime,
Billie's Blues, A Fine Romance, The Way You Look
Tanight (1936); I've Got My Love to Keep Me Warm,
This Year's Kisses, Why Was | Born?, | Must Have
That Man!, They Can’t Take That Away From Me,Sun
Showers, I'll Get By, Mean to Me, Foolin' Myself,
Easy Living, Me, Myself and I, Trav'lin’ All Alone,
He's Funny That Way, Nice Work if You Can Get It
(1937): When a Woman Loves’a Man, Any Olid Time,
The Very Thought of You, | Can’t Get Started (1938):

Strange Fruit. Yesterdays, Fine and Mellow,

Them There Eyes, The Man

| Love (1939); God Bless the
\ Child (1941); Trav'lin’
Light (1942):

Lover Man

> (1944);

Big Stuff
(1946).

It includes recordings that are virtually unobtainable—some
from private collections-—some that were never even issued.

Original recordings of legendary performances!
Restored in their brilliant original sound!

These landmark albums draw on vintage material from such
labels as Voeation, Dacca, OKeh, Brunswick, Gennett, Victor
and Columbia. Each recording has been reproduced in the
original monaural sound—no efectronic gimmickry, no rechan-
neling. (Engineers at Columbia Records have developed a
system of restoration unparalleted in the industry to restcre
the hundreds of classic recordings in GIANTS OF JAZZ.)

Mait coupon today! ;

Your choice of 12-inch LPs, tape cartridges, or cassettes.




of accepting the high bias requirements of
metal tape (approximately 50 per cent
greater than is needed for CrO,-type for-
mulations), and both have superior wear
properties compared to even ‘“hardened”
permalloy.

Cassettes are placed, tape openings
downward, into slides on the rear of the
transparent plastic door that covers the cas-
sette well. The transparency of the cover,
together with an illuminated orange area
behind the cassette itself, permits full visi-
bility of the cassette during operation, mak-
ing it possible to estimate the amount of
tape remaining on a side.

Directly beneath the cassette well are
pushbutton-actuated controls for REWIND,
FAST FORWARD, PLAY, RECORD, STOP, and
PAUSE transport functions, along with a RE-
CORD MUTE pushbutton intended to permit
the deletion of incoming material without
stopping the tape—a limited kind of elec-
tronic editing. The typical three-digit me-
chanical tape counter is provided, but sepa-
rate MEMORY and AUTO REPEAT buttons are
used to permit either stopping the high-
speed rewind at 000" or continuing it to
the actual end of the tape, as well as to per-
mit putting the machine into pLAY mode au-
tomatically at either point. The AUTO RE-
PEAT function is overridden when the deck
is in its fast-forward mode; in play, howev-
er, if both MEMORY and AUTO REPEAT but-
tons are depressed simultaneously, the re-
corder stops at ““000,” rewinds to the start
of the side, and then replays again.

A three-position switch turns the Dolby
noise-reduction off, on, or on with a multi-
plex filter to eliminate any residual 19-kHz
stereo FM pilot signal that might be passed
on by a tuner or receiver. A second switch
enables the DD-300 to be operated from an
external timer in either record or play
mode. A four-position switch sets the bias
and equalization for metal, ferric, CrO,-
type, or ferrichrome tapes, and a two-posi-
tion switch selects whether recordings will
be made from the rear-panel “line-input”
jacks or from the front-panel microphone
inputs; mixing is not possible. Concentric
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recording-level controls are provided, along
with a playback-level control that affects
both regular outputs and the level at the
headphone jack.

The record-level meters are “VU” types,
each having two scales: from —20 to +5
VU for most tapes and from —20 to +8
VU for metal formulations. A reading of 0
VU is marked at 3 dB below Dolby level on
both scales, and the metering system is sup-
plemented by peak-reading LED indicators
for 0 VU, +3 VU, and +6 VU. The meter
scales are illuminated in blue below 0 VU
and in orange at 0 VU and above.

The normal “line-level” input and output
connectors are located on the rear panel of
the DD-330. Overall, the unit measures
173 x 5Vs x 10 inches in width, height, and
depth; it weighs approximately 13 pounds.
Available with either a silver or a black
front panel, the Fisher DD-300 has a retail
price of $349.95.

@ Laboratory Measurements. Qur sample
of the DD-300 was supplied with Fuji metal
tape, TDK SA (CrO,-type), TDK AD (fer-
ric), and Sony FeCr (ferrichrome), so we
used these cassettes for our evaluation.
Playback frequency response, measured
with Teac MTT-216 and MTT-316 test

. . Now don't get upshet, Edna. You’ll be happy to

know I got the whole game on video cashette.
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tapes, was exceedingly flat over the tapes’
31.5-Hz to 14-kHz range; the slight rise at
the very lowest frequencies shown in the ac-
companying graph is not a property of the
deck but occurs when full-track test tapes
are used on a quarter-track machine.

Overall record-playback response, meas-
ured at the customary —20-VU level,
dropped by 3 dB at 18 kHz with the metal
tape, at 16 kHz with TDK SA and AD,
and, as the graph shows, rather earlier (be-
tween 7 and 8 kHz) with the ferrichrome.
The considerable advantage of metal tape
in the high-frequency range is clear not only
from the wider frequency response, but
from the curves made at a 0-VU input level.
Even at 10 kHz, there is a full 8-dB advan-
tage, and this increases rapidly at higher
frequencies. The low end of the DD-300 fell
rapidly below approximately 40 Hz.

The Dolby-level markings (200 nanoweb-
ers/meter) were at +3 VU on the meter
scales and were within 0.75 dB of the level
on our test tape. At a 0-VU input, using a
1,000-Hz test tone, the third-harmonic dis-
tortion was 1.25 per cent with Fuji metal
tape and 0.7, 0.6, and 1.5 per cent with
TDK SA, TDK AD, and Sony FeCr, re-
spectively. The metal and ferrichrome tapes
permitted a +4-dB signal before reaching
the 3 per cent distortion point used for sig-
nal-to-noise ratio measurements; the com-
parable “headroom” for TDK SA was +5
dB, and for TDK AD it was +6 dB. Un-
weighted signal-to-noise measurements,
without Dolby noise reduction, were 53.5
dB for Fuji metal and Sony FeCr, 53.8 for
TDK AD, and 54.2 dB for TDK SA. Add-
ing Dolby and using CCIR/ARM weight-
ing, these figures improved to 65.3, 68,
65.8, and 65.8 dB, respectively.

Wow and flutter, using a Teac MTT-111
test tape, registered 0.085 per cent on the
DIN peak-weighted system and 0.071 per
cent on a weighted-rms basis. Fast-forward
and rewind times for a C-60 cassette were
between 80 and 85 seconds. An input-signal
level of 0.075 volt at the line input produced
a 0-VU indication and an output of 430 mV
(0.43 volt). Comparable sensitivity through
the microphone preamplifier was 0.69 mV,
and overload began to be detectable in the
microphone stage at 0.042 volt—somewhat
on the low side for recording live music, but
certainly adequate for speech. The meter’s
ballistic characteristics were slightly slow:
500-millisecond tone bursts produced a full
output indication, but, tested with the

{Continued on page 38)
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The year of the biocelecironic tonearm.

Fully automatic and electronically controlled
for the ultimate in high fidelity sound reproduction.

Turntable technology is at its peak. A linear torque
Motors, platters and cabinets have BSL motor, together
almost all reached their performance with a Quartz-crystal
limits. Only the tonearm remains lock and Magnedisc
as the last great challenge to turntable servo system, as-
perfection. And Sony has revolution- sures stable speed
ized that with the Biotracer Tonearm. and precise platter

And Sony has paid attention to
the little things. Like convenient total
front panel operation including stylus
force adjustment when the dust
cover is down.

All of your music will live up to
your wildest expectations. Because

Biotracer has dismissed tonearm  rotation. Sony has now perfected the entire
resonance. Those wayward har- turntable system. Even the tonearm.
monics that used to break up the The new PS-X75 turntable with

romance between
the listener and his
music. By com-
bining a micro-
| computer,
velocity sensors and
three linear motors in
the tonearm to control
every movement. All
unnecessary tonearm
movements caused by its
OWI resonance or eccen- .
tricities in a record, like warp-
ing, are immediately detected ;
by horizontal and vertical sensors.
A microcomputer responds to the
slightest variation and directs Bio-
tracer’s linear motors to compensate.

Sound reproduction is clear. Rich
bass is richer. And high frequencies
more brilliant.

All other turntable functions
are also automatically orchestrated by
the microcomputer. Record selection The PS-X75's

Biotracer. A new year for your music.

PS-X75

is automatic. So is repeat, lead in cabinet is made of
and out, and even stylus muting of SBMC (Sony Bulk
whenever it is lifted up or down. Molding Compound) to

[T [ anventional Toneam|
: o

L Lo\iol..L;.'!
N

R~ L cigaatalk
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T stifle howl. And gel filled insulators

L absorb acoustical energy and
prevent feedback between
turntable and speakers.
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standard 300-millisecond bursts, the read-
ing was —5 VU. On the other hand, the
peak-level LED indicators would catch this
under-reading. Dolby tracking accuracy,
checked at —20- and —30-VU levels, was
within 1.5 dB of the non-Dolby frequency
response up to 14 kHz, after which it
dropped sharply.

® Comment. For listening to prerecorded
tapes and for making copies of FM broad-
casts and of most disc materials, the Fisher
DD-300 proved to be an excellent perform-
er. Dubbing very demanding discs or wide-
range master tapes of live music brought
out a slight loss below 40 Hz or so and also
demonstrated the high-frequency advan-

Bozak MB-80 S'péaker System

0zAK, one of the oldest names in the

high-fidelity field, has traditionally
been noted for relatively large loudspeaker
systems, including some of the most impos-
ing enclosures ever offered for home use.
Now the company has extended its product
line in the other direction, so to speak, with
the introduction of the MB-80 miniature
Concert Series speaker.

The Bozak MB-80 is a true “minispeak-
er’ measuring 1212 inches high, 774 inches
wide, and 715 inches deep. Despite its small
dimensions, it weighs a surprising 16.2
pounds. The MB-80 is a two-way system
with a 6-inch aluminum-cone bass driver in
a sealed enclosure crossing over at 1,600 Hz
to a l-inch soft-dome tweeter. The nominal
system impedance is 8 ohms, with a rated
minimum of 6.5 ohms. There are no user-
adjustable controls on the MB-80, and the
¥a-inch-spaced binding posts are recessed
into the rear of its oak-veneer cabinet.

In the design of any speaker system (and
especially when it is miniaturized) there are
inevitable trade-offs between efficiency and
low-frequency response. The overall fre-
quency response of the Bozak MB-80 is
specified as 80 to 20,000 Hz +3 dB meas-
ured at |1 meter on the axis of the speaker
(presumably under anechoic conditions).
The efficiency is relatively low, as indicated
by the rated sensitivity of 81 dB output
(sound-pressure level measured at 1 meter
on axis) with an electrical input of 2.83
volts at 1,000 Hz (equivalent to 1 watt into
8 ohms).
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The low sensitivity of the MB-80 implies
a need for considerable amplifier drive pow-
er, which is confirmed by the manufactur-
er’s recommending a minimum amplifier
power rating of 35 watts per channel and a
maximum rating of 250 watts. According to
Bozak, the aluminum-surfaced woofer cone
helps conduct some of the heat produced
away from its voice coil. Protection for the
tweeter is also an important consideration
in a small, low-efficiency speaker system.
Bozak has solved the problem simply, yet
effectively, by connecting a small incandes-
cent lamp (resembling a cartridge fuse) in
series with the tweeter. The lamp is located
behind the dark-brown grille cloth where it
is normally invisible. An excessive average
drive level to the tweeter will heat the lamp
filament, increasing its resistance and limit-
ing the maximum power delivered to the
tweeter. With enough input, the lamp glows
brightly enough to be seen through the
grille cloth. Presumably, with a sufficient
overload the lamp filament would burn out,
providing the same protection as a fuse. Re-
placement lamps, if needed, can be obtained
from automotive-supply or hardware stores.
Price of the MB-80 is $449 a pair.

@® Laboratory Measurements. A close-
miked measurement of the woofer response
of the MB-80 showed a broad maximum
output in the 100- to 150-Hz range, falling
off at the expected 12-dB-per-octave rate
below 100 Hz and more gradually above
200 Hz. The response at 1,600 Hz was

tage qf metal-alloy tape. Given its price lev-
el, one could not expect the Fisher DD-300
to be the full sonic equal of decks in the
$1,000-and-up price range, but it func-
tioned flawlessly throughout our tests, and
we can recommend it as a fine value.

Circle 141 on reader service card

about 6 dB less than the maximum woofer
output. The averaged output of the com-
plete system in the far field of the listening
room rose smoothly above 1,600 Hz, to +8
dB in the 15,000- to 20,000-Hz range.
Combining the two curves, we obtained an
overall response that varied only =4 dB
from 70 to 20,000 Hz. The curve had a de-
pressed midrange with the minimum point
at 1,600 Hz, and the output rose symmetri-
cally on both sides of that frequency.

The dispersion of the dome tweeter was
excellent, with the response curves meas-
ured from the left and right speakers (one
measured on its axis and the other about 30
degrees off axis) diverging only moderately
at frequencies above 12,000 Hz. The tone-
burst response of the speaker was good,
with little variation at a number of micro-
phone positions. The system impedance was
8 ohms or more over most of the audio
range, with the minimum of 5 chms occur-
ring at 20 Hz and the two maxima of 18 and
40 ohms occurring at 85 and 1,400 Hz, re-
spectively. The system sensitivity, measured
with an octave of random noise centered at
1,000 Hz, was 82 dB at | meter with an
input of 2.83 volts, agreeing closely with
Bozak’s ratings.

At a l-watt input level, the distortion of
the little MB-80 woofer rose smoothly from
1.5 per cent at 100 Hz to 6.7 per cent at 30
Hz. These readings, consisting largely of
second-harmonic components, are higher
than we usually measure on larger speakers
but still low enough to be subjectively un-
important. The real limitation of the small
woofer size became apparent when we in-
creased the drive power to 10 watts. The
distortion now rose from almost 4 per cent
at 100 Hz to 21 per cent at 30 Hz—still an
impressive performance given the size of the
speaker but not completely insignificant, es-
pecially since the MB-80 must be driven
with considerable power to get a relatively
high listening volume.

® Comment. Bozak recommends installing
the MB-80 2 to 3 feet off the floor and at
least that distance from any other room
boundary. We tried that placement and also
placed a pair against a wall (as in 2 normal
“bookshelf” installation). The differences
were not major, and we would consider eith-
er location perfectly acceptable.

On first hearing the MB-80, one is struck
by the fact that it does not sound in the least
like a “small” speaker. The sound is quite
open and well balanced. Despite the shape
of the measured curve (which in any case is
modified considerably by room and installa-
tion differences), there is almost no undue

{Continued on page 40)
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Sony's inseparable separates.

A stylish new match in a thin new
tuner and an integrated amplifier.
Tune into style and grace with Sony's
new slim separates. Together they
give you the compactness of a single
receiver, with the higher-fi engineer-
ing of individual components.
Sony's sleek ST-]55 tuner and
powertul TA-F55 integrated

Sony also supplies blank station
labels so you can personalize your
tuner. You can tag your pre-
programmed frequencies or station
names in a handy LED backlit slide
out holder for at-a-glance

identification.

amplifier are a perfect
pair. Both with ;
the convenience
of feather touch
operation.

In addition the
F55 features

an electronic
volume switch
with a built-in
motor to give
you smooth

and easy stereo
command.
Frequency synthesized tuning.

The tuner's advanced technology
is Sony sophisticated. Frequency
synthesized tuning with a highly
stable quartz-crystal oscillator locks
onto the broadcasting signal and
makes station selection precise and
drift free. Sony sensational is the only
description for our tuner's mastertul
performance.

The ST-]55's feather touch
switches are set in a neat clean line
for perfect visual operation. And you
get impeccable operational ease
with Memory Tuning, Auto Tuning
and Manual Tuning.

Non-volatile memory with random
remory preset.
; The ST-]55's MINOS
memory makes total
operation incredibly
~ simple. From tuning
_ to randomly
presettmg a total of 8 of your favorite
FM/AM stations.

Pre-set frequencies
and reception adjust-
ments like Muting/
Mode Pre-set are all
memorized for problem-
free tuning each time you turn the
tuner on. And Sony's non-volatile
memory holds all information up to
ten years without power or backup
systems.

=
f‘f/
”’//dz'w“"“’ 25

Sony's amplifier
takes MMM and MC
cartridges for maximum virtuosity.

The ST-J55's matching mate is
Sony's TA-F55 integrated amplifier.
They're a natural fit at exactly the
same slim size. Sony's technology
gives you the combination of slim
elegance and powerful 65W power.
THD is 0.008%, one of the lowest in
this class.

Pulse Power

> Supply, Sony's

revolutionary Heat

Pipe, and Sony's

| innovations in simple
¥ nd straight signal

processmg circuitry construction

all result in extremely clean and

noise free sound quality.

Best of all, now you can choose
practically any type of MC and MM
cartridge for your choice of the most
satistying musical performance an
audiophile can hope for. Just set the
two position load selector for each
MM and MC cartridge and appreciate
the TA-F55's virtuosity.

The final touches.

Of course, you get all the higher-fi
standards in the TA-F55, like Gold
Plated Phono Jacks, oxygen free
copper wiring, metallized film resis-
tors and polypropylene capacitors.
It's the synthesis of Sony technology
and design
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TA-F55

5 17]55

Precision and stability
are Sony assured.

The ST-J55 tuner and
TA-F55 integrated amplifier. Two
Sony quality engineered components,
whose separate stability and precision
are unmatchable for operational
convenience and performance.

Sony's perfect pair. They're
inseparable.

SONY.
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bass emphasis on male voices. The illusion
of a low-bass output is sometimes startling,
although comparisons with other speakers
having an additional octave of bass leaves
no doubt that the effective low-frequency
limit of the MB-80 does not extend much
below 60 Hz. Still, it sounds as if it went
down further. The designed-in balance be-
tween frequencies is excellent.

At low to moderate levels, we found the
MB-80 just as listenable and musical as
most of the large speaker systems with
which we compared it. But what about the
power ratings—and requirements—of this
speaker? Can it be played loud, and does its
quality suffer at high levels?

The answer to both questions turns out to
be an equivocal “Yes—and no.” The MB-
80 is a very fine little speaker, but it must
follow the same physical restraints that ap-
ply to any other speaker. As the drive level
is increased, the clarity of the sound begins
to suffer, eventually becoming fuzzy and
obviously distorted. If one monitors the ac-
tual amplifier power output as the volume is

increased, however, the real reason for the
loss of sound quality becomes obvious. This
speaker requires a surprisingly large power
input, perhaps ten times greater than many
vented systems for the same listening level.
This may call for an average of several
watts from the amplifier at ordinary listen-
ing volume. On program peaks, therefore, a
typical 50- or 60-watt amplifier or receiver
is likely to be overdriven, with resulting
“fuzziness.” When that 50- or 60-watt am-
plifier is driven into hard clipping (if you
can tolerate the distortion) the speakers’
warning lights are likely to glow.
However, one is not necessarily limited to
background-music levels with the MB-80.
Use a powerful amplifier (we drove it from
a 200-watt-per-channel amplifier) and the
average volume can be raised to moderately
high levels without excessive distortion (ex-
cept possibly in the low bass, where the 6-
inch woofer cannot be “pushed” too far).
Finding that average levels of 10 to 20 watts
did not light the protective/warning lamps,
we abandoned all caution and increased the

Heath AP-1800 Preamplifier

THE Heathkit Pro Series audio compo-
nents are the most advanced products
in Heath’s audio lineup, with performance
and features claimed to rival those of the
finest factory-built units. The Pro series
units are finished entirely in black, and all
are suitable for mounting in a standard EIA
19-inch rack or in the Heath Pro Series AE-
1705 component rack. For more conven-
tional installations, optional oak-finish
wooden cabinets are also available for the
Pro components.

At present the Heathkit Pro Series con-
sists of a stereo FM/AM tuner, preamplif-
ier, graphic output-level indicator, and two
power amplifiers as well as the rack. For
this report, we tested an AP-1800 stereo
preamplifier built from a kit.

The Heath Pro Series AP-1800 pream-
plifier has practically every useful control
feature found on other preamplifiers plus a
few unique to itself. Lever switches are used
for POWER (which controls the switched a.c.
outlets through a heavy-duty 1,500-watt re-
lay), ouTpPuT (which connects the two sets
of line-level outputs either individually or
simultaneously), and the bass and treble
tone-control turnover frequencies (respec-
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tively 250/500 Hz and 2,500/5,000 Hz).
The tone-control switches also have FLAT
settings that bypass the circuits.

The four tone-control knobs operate Bax-
andall circuits for the bass and treble
ranges on both channels, and each has elev-
en detented positions. A bar knob selects
the program source from among AUX 1, AUX
2, TUNER, PHONO 1, PHONO 2, and PHONO MC
(for a low-output moving-coil cartridge via
a low-noise head amplifier built into the
AP-1800). Lever switches to the right of the
selector adjust the phono sensitivity for
nominal inputs of 1, 2, or 4 millivolts and
select one of three values of input capaci-
tance for correct termination of any car-
tridge. The nominal input capacitances sup-
plied with the kit are 100, 175, and 350 pi-
cofarads, but other values (greater than 100
pF) can be installed as desired.

The Heath AP-1800 has a built-in
phono-overload detector circuit that flashes
a bright red LED when the input level is
just below that which would cause clippiag
in the phono-preamplifier section. This cir-
cuit senses both positive and negative wave-
form peaks and gives unmistakable warning
that an overload has occurred or is about to

volume until they glowed. Believe it or not,
this generally occurred only when the am-
plifier clipped—at perhaps 250 watts out-
put—and only rarely within its 200-watt
rated output. Usually a rasping sound from
the woofer occurred simultaneously with
the glowing lamp, suggesting that its excur-
sion limits had also been reached. We were
never able to damage a speaker (or blow out
a lamp) even by such gross abuse.

In conclusion, the Bozak MB-80 is a log-
ical choice for a fairly small listening room,
especially when it is driven by a rather pow-
erful amplifier (it is definitely not designed
for use with low-price, low-power receivers
or as an extension speaker for such a receiv-
er). We would suggest at least 100 watts per
channel, although you can get by with the
recommended 35-watt minimum if you
don’t try to play it too loud. Used with dis-
cretion, this is a thoroughly musical-sound-
ing speaker whose sonic performance totally
belies its size.

Circle 142 on reader service card

occur (in which event selecting a lower
phono gain should cure the problem).

Below the selector knob are two lever
switches for the audio filters, which have se-
lectable turnover frequencies of 20 or 50 Hz
for the bass and 6,000 or 12,000 Hz for the
treble, all with 12-dB-per-octave slopes.
With the filters switched off, the response is
rolled off above 300 kHz to minimize the
possibility of r.f. overload from a strong ra-
dio signal. Also, the phono preamplifier sec-
tion has fixed 12-dB-per-octave filters that
roll off the response below 6 Hz and above
180 kHz.

In the upper-right portion of the panel
there is a small bar knob for mode selection;
it feeds either the left- or right-channel sig-
nal through both outputs, normal or re-
versed stereo, . + R (mono), and L — R.
This last mode is very useful for balancing
the channel levels precisely. The large vol-
ume knob to its right has more than thirty
detented steps calibrated in decibels of at-
tenuation, and at the extreme right of the
panel is a MUTING switch with a choice of 20
or 40 dB of gain reduction as well as the
normal gain.

Along the lower right of the panel are
several small bar-knob switches. One
marked ADAPTOR inserts an equalizer or
noise reducer into the signal path without
using one of the tape-monitoring circuits,
and another is for listening to source or the
playback from either of two tape decks. A
RECORD MODE switch connects the selected
source to the tape-recording outputs, cross-
connects the tape decks for dubbing from
either one to the other, or completely dis-
connects the tape outputs from the ampli-
fier. Two small knobs operate the balance
control (center-detented) and the loudness
compensation. The latter gives a flat fre-
quency response and maximum volume at
its clockwise setting. After the maximum
listening volume has been set with the main

(Continued on page 43)
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Fisher Direct Drive...the
most technically advanced
tap= drive system.

In th= new =isher DD280 cassette
deck, Fisher has replaced the
conwentional bek-drive system
with a high-torque 18-pole brush-
less,.coreless, direct drive DC
flywheel motor. “he motor shaft is
the tape transport capstan itself.
The result is a si'ent, one-piece
direct drive system that glides at a
stab e 360 -pm.\Vow and flutter
are raduced to an incredibly low
0.04%. Gone forever are belt wear

prob ems resulting in speed

charge, be t breakage and replace-
men:. For long term reliability
direct drive is the answer.

Feather louch electronic solenoid

controls. Don’t look for “clunky”
levers on tke DD280.Transport
func:ions are actuated by sensitive
solenoid electronic switching.

IC logic circuitry assures instant,
posilive action. You.can go directly
from rewind to fast forward to
play. . .without having to manually
stop betwezn fumctions. LED indi-
cators signal made of operation.

"T:S-pole permanen:
Drive coils provide xing magnet is
pulsating magnetic  bonded to-back of
field to propel ﬂywhee/

flywheel. Dynamically-

balanced flywheel
weighs over ¥z Ib.,
 helps maintain speed
/" arcuragy, low wow
and flutter.

Sensing coil between
driving coils and
flywheel magnet
continuously
monitors speed in
DC servo circuit.

Capstan shalf is
directly connected to,
and'is part of the
fiywheel. There are
no belts, no pulleys

Metal tape compatibility.

- The DD280 is also mefal tape -

compatible. The new metalparticle
tapes offer a marked improve-
ment in signal-to-noise ratio and
dynamic range over previous tape
formulations.Withits metal EQand
bias settings, plus high perfor-
mance MX/Ferrite heads, the
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DD280 produges tapes of stunning
accuracy. With metal tape, the
DD280 delivers an impressive fre-
quency response of 30Hz-20kHz.
Low in profile. And high on
features. The Iow-profile DD280
has everything you’d expect na
professional-quality cassette deck.
*Calibrated input level controis.
Dolby* Noise Reduction. Large-
scale dual-range VU meters. Peak
level LEDindicators and more.

1's what you’d expect from the
new Fisher. We invented high
fidelity over 40 years ago. We've
never stoppedimoving ahead.

The new DD28) is a perfect
example. Part of the-new Fisher.
Where the oniy thing about us
that’s old is our dedication to
quality and craftsmanship. See the
DD280 soon at your Fisher Dealer.

*Dolby is a vegistered iradernark of Dolby Labaratories.
Y 1

&'Fisher Corporation, 1982
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The first name in high fidelity.®
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The Heath AP-1800 can also switch two pairs of speakers. The power-amplifier
connections and heavy-duty speaker-lead binding posts are right of center in photo.

volume control, subsequent reductions can
be made with the loudness control, which
boosts the low frequencies relative to the
middle and high ranges as it is turned coun-
terclockwise to reduce the volume.

At the left of the panel are a stereo-head-
phone jack and a four-position SPEAKERS
switch operated by a bar knob. The AP-
1800 does not have its own headphone am-
plifier, but it has terminals on the rear to
receive the outputs from the power ampli-
fier and heavy-duty binding posts for two
pairs of speakers. When connected in that
manner, the preamplifier controls the out-
puts to either or both of the two sets of
speakers or shuts them off entirely for head-
phone listening. The phones are driven,
through protective resistor networks, from
the power-amplifier outputs.

The rear of the Heath AP-1800 has all
the input and output jacks and connections
for the described functions, plus three
switched and three unswitched a.c. outlets.
The front panel of the preamplifier meas-
ures 19 inches wide x 5Vs inches high; it is
11Y% inches deep. Strong metal handles ex-
tend 14 inch in front of the panel. Price:
$349.95 (kit). The AE-1800-2 oak-finish
cabinet is $39.95.

® Laboratory Measurements. All meas-
urements on our kit-built Heath AP-1800
were made with the IHF standard output
load of 10,000 ohms in parallel with 1,000
picofarads and with the gain settings and
other reference conditions of THF-A-202
(the current amplifier test standard).

At maximum gain, the reference output
of 0.5 volt was obtained with a 67-millivolt
input at the aAUX jacks or with phono inputs
of 0.34, 0.67, and 1.35 millivolts for the sen-
sitivity settings of 1, 2, and 4 millivolts. The
corresponding moving-coil phono sensitivi-
ties were 41, 83, and 150 microvolts. The
phono overload at 1,000 Hz (as indicated by
the LED warning light) occurred at 96,
190, and 390 millivolts for the moving-mag-
net inputs and at 11, 22, and 33 millivolts
for the MC input. Visible waveform distor-
tion occurred at input levels about 20 per
cent greater than those that lit the LED.

Phono overload for the moving-magnet
inputs was also measured as a function of
frequency using the 2-millivolt sensitivity
setting. The maximum undistorted input
(referred to equivalent 1,000-Hz levels) was
203 millivolts at 20 Hz and 230 millivolts at
1,000 and 20,000 Hz. The measured phono-
input impedance was 50,000 ohms shunted
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by 100, 175, or 350 picofarads, exactly as
rated, and the MC inputs were terminated
internally with 100-ohm resistors. The
RIAA equalization was extremely accu-
rate, measuring within 0.1 dB of the ideal
curve from 20 to 20,000 Hz.

The A-weighted signal-to-noise ratio was
greater than our measurement ability
(more than 74 dB below 0.5 volt through all
inputs). The rated maximum output of the
preamplifier is 9 volts; we measured it as 22
volts at 1,000 Hz and below, and it fell to
11.5 volts at 20,000 Hz. The 1,000-Hz har-
monic distortion at 2 volts output was less
than 0.0005 per cent through all inputs.

The tone controls and filters had the
specified characteristics. The loudness con-
trol had no effect on the frequency response
in the upper 10 dB of its range, but below
that point it held the 20-Hz gain constant
and reduced the output at higher frequen-
cies. The phono response, as measured
through the inductance of phono cartridges,
showed a very slight high-frequency rise to
a maximum of about 1 dB at 20,000 Hz.
This may have been due to the interaction
between the amplifier’s input capacitance
and the cartridge inductance, since the
phono preamplifier circuit is specifically de-
signed 1o isolate the feedback components
from the input termination.

® Comment. As usual, Heath supplied a
very camplete and informative assembly
and instruction manual with the AP-1800
kit. It includes a complete stage-by-stage
circuit analysis (which we will not comment
on other than to say that the design
makes extensive use of differential ampli-
fiers plus a moving-coil head amplifier with
five low-noise transistors in parallel). All
the active devices are discrete transistors
(no integrated circuits). Our kit builder re-
ported that it toock him about 24 hours to
assemble the unit, working rather slowly.

The handsome, professional appearance
of the AP-1800 is complemented by the
“feel” of its controls. Years ago, one could
easily distinguish a kit-built component
from a good-quality factory-assembled
product by the relative smoothness of their
controls. With the AP-1800, that is no long-
er true; it gives no external clues to its origin
as a box of parts!

The same comment also applies to the
electrical operation of the AP-1800. All
switching and control actions are smooth,
noise-free, and without any transients or
“rough edges.” We used the AP-1800 with
both meving-magnet and moving-coil car-
tridges and were impressed by its silence—a
lack of hum or hiss at any usable gain set-
ting—regardless of the selected input. The
loudness compensation of the AP-1800
ranks with the best. Not only can it be set to
correspond to any acoustic listening level (a
“must” for any true loudness control), but
the control curves are almost totally free of
any obvious response coloration. In other
words, ane would not suspect that the low-
est audin frequencies were boosted as much
as 15 dB at low settings, except that the
sense of low bass is still very much present
at low volume levels.

The front-panel cartridge-capacitance
selector can be very useful if one habitually
uses several cartridges with differing load
requirements. The Heath manual lists

(Continued overleaf)
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many popular cartridges, their preferred
loads, and the wiring capacitance of most
popular turntables, so that anyone should
be able to optimize a system easily. Another
advantage of having this adjustment readily
available is that one can learn firsthand how
much—or, more usually, how little—this

factor has to do with the total phono-system
sound quality. We were also interested to
see just how difficult it is for a phono car-
tridge to overload a reasonably well de-
signed amplifier. With direct-to-disc, digi-
tally mastered, and high-velocity test rec-
ords at our disposal, no good-quality car-

tridge we tried was able to light the phono-
overload LED, even at the 1-millivolt input
setting. In sum, the Heath AP-1800 does
practically everything one could want, and
does it to perfection.

Circle 143 on reader service card

THE Onkyo TX-5000 is a medium-power
stereo receiver rated to deliver 65 watts
per channel into 8-ohm loads from 20 to
20,000 Hz with no more than 0.03 per cent
total harmonic distortion. The direct-cou-
pled power amplifier employs Onkyo’s “Su-
per Servo” circuit, an auxiliary amplified
negative-feedback path that operates only
between d.c. and 2 Hz, greatly reducing the
infrasonic gain of the amplifier and mini-
mizing possible problems with d.c. drift.

According to Onkyo, the power amplifier
of the TX-5000 also has high-frequency
power transistors and a “linear-switching”
circuit that greatly reduce switching and
crossover distortion, thereby combining the
lower distortion of a class-A amplifier with
the higher efficiency of a class-AB design.

The tuner section of the TX-5000 has
conventional analog tuning with calibrated
scales on a slide-rule dial. It also has a dig-
ital frequency readout, operated from a fre-
quency counter, that reads in steps of 0.1
MHz for FM and 1 kHz for AM. The
“quartz-locked” tuning system originally
introduced by Onkyo some years ago is also
used in the TX-5000. It compares the nom-
inally 10.7-MHz i.f. signal in the tuner with
a reference frequency generated by an in-
ternal 10.7-MHz crystal oscillator and uses
the phase difference between them to con-
trol the local-oscillator frequency. The re-
sult, effectively, is to phase lock the receiv-
er’s tuning to the station frequency, pre-
venting any drift or tuning error.

Below the long dial window that covers
the upper part of the silver-color aluminum
panel are all the receiver’s operating con-
trols. Detented knobs operate the bass and
treble tone controls, and the balance control
is center detented. A larger tuning knob op-
erates a smooth flywheel mechanism, and at
the lower right of the panel is a smaller vol-
ume-control knob with detented positions.
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The other controls are flat pushbuttons,
beginning with the power switch at the left
next to the headphone jack. Between the

balance and tuning knobs are buttons for

the suBsoNIC and HiGH filters, stereo/mono
mode, and loudness compensation. Pressing
the FM MUTE LOCK button simultaneously
disables the quartz-lock system and the in-
terstation-noise muting for reception of very
weak stations. Next to it is the DE-EMPHASIS
button, which changes the normal 75-mi-
crosecond FM de-emphasis to the 25 micro-
seconds required for an external Dolby de-
coder. The remaining button of this group is
marked EPs, which stands for “external pro-
cessing system.” This inserts an external ac-
cessory into the signal path, between the
preamplifier output and power-amplifier in-
put, through rear-panel jacks.

The remaining pushbutton controls are
located between the tuning and volume
knobs. They select the program source and
have red or green lights that indicate their
settings at a glance. One is marked for TUN-
ER and PHONO. When it is in the out position
another button to the right selects either
FM or AM reception. When the button is
pressed in for PHONO, a button to the left
selects either the PHONO I or PHONO 2 inputs.
The remaining two buttons are tape-moni-
tor switches, also marked as AUX selectors.
The TX-5000 has two sets of tape-recording
inputs and outputs; either or both can also
be used as a high-level (aux) input.

The area above the dial scales contains
several displays. Three meters at the left
read output power for the two channels and
FM center-channel tuning. The right-chan-

nel power meter is connected into the touch-

controlled logic system, which disables the
quartz lock when the tuning knob is
touched. When an FM signal has been
tuned in approximately (so that the center-
channel meter pointer is in a center segment

of its scale), a red LOCKED light above the
center of the dial lights up. If the broadcast
is in stereo, another red STEREO light also
comes on. While the knob is being touched,
the right-channel power meter is converted
to a relative-signal-strength meter for both
AM and FM tuning. A moment after the
knob is released (in the FM mode) the
quartz lock is activated, a green TUNE light
comes on (between the LOCKED and STEREO
lights), and the signal-strength meter re-
verts to its function as a power indicator for
the right channel.

On the rear apron of the TX-5000 are all
the usual signal inputs and outputs, includ-
ing PRE OUT and MAIN IN. jacks, identified
with the EPS switch that normally connects
them. There is a hinged and pivoted AM
ferrite-rod antenna and two a.c. outlets, one
of which is switched. A three-position slide
switch marked SENSOR adjusts the sensitivi-
ty of the touch-operated circuits that are
controiled by the tuning knob. The Onkyo
TX-5000 is 21%4 inches wide, 15% inches
deep, and 5% inches high. Its metal case is
covered with a vinyl simulated-rosewood-
grain finish. Price: $499.95.

@ Laboratory Measurements. The Onkyo
TX-5000 is relatively heavy for its power
ratings, so we were not surprised to find
that it became only moderately warm dur-
ing the 1-hour preconditioning period man-
dated by the FTC. The 1,000-Hz output,
with both channels driven, clipped at 86
watts per channel into 8-ohm loads, 118
watts into 4 ohms, and 110 watts into 2
ohms (the last limit was set by the ampli-
fier’s protective system, which shut it off
before the waveform actually clipped).
With an IHF dynamic-power test wave-
form, the maximum output at clipping was
110 watts into 8 ohms, 155 watts into 4
ohms, and 178 watts into 2 ohms (again, the
protective circuit shut off the amplifier even
with the 20-millisecond tone-burst signal).
The IHF clipping headroom was 1.22 dB
and the dynamic headroom 2.28 dB, both
based on 8-ohm loads since the amplifier is
not rated for use with other loads.

The harmonic distortion at the rated 65
watts output (8 ohms) was between 0.004
and 0.011 per cent from 20 to 20,000 Hz.
At lower power outputs the distortion was
even less, typically measuring between
0.002 and 0.003 per cent over most of the
frequency range. At 1,000 Hz, the 8-ohm
harmonic distortion rose from about 0.001
per cent at 1 watt to 0.015 per cent at 80
watts. The distortion at 4 ohms was slightly
higher, increasing from 0.003 per cent at 1
watt to 0.016 per cent at 70 watts. Even 2-
ohm loads, for which the amplifier is not

(Continued on page 46)
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“Listening tests confirmed what the

excellent measurements |m lied:
the Eumig FL-I”O is a st
perform

What you are about to read is Julian Hirsch’s unedited
conclusion in his review of the Eumig FL-1000.

“Listening tests confirmed what the excellent measure-
ments implied: the Eumig FL-1000 is a superb performer.
Dubbing from FM or phono discs revealed no audible differ-
ences between the original and the copy, 2nd even FM inter-
station noise—our most severe test—cauld be recorded
i and played flawlessly up to levels of approximately -5 dB.

: ‘The Computest adjustment for different Erands of tape was
not only accurat= but contains a built-in rewind mechanism
that returns the tape to the precise point where you began
your adjustment The counter was the mcst accurate we
have ever used. And for people who are “into” computers,
the one-of-a-kind (so far) Eumig FL-1000 cassette deck opens
up endless possibilities.”

We couldn’t have said it better. We wouldn't even try.
For the complet= text of the review, write to us. Or, better
yet, visit your nearest Eumig dealer and fird out for yourself

