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Today, most turntables in the same  changes in temperature. But even the  new "Mass Concentrated” design im--
price range look practically the same on  best of them just seem to reduce drift ~ proves crossmodulation distortion and

paper. But they don't sound at all alikein  instead of eliminate it. tracking accuracy. So you get more
your home. _ The Pioneer PL-400, on the other sound clarity and better channel
Because equal specs don't neces- hand, has a Quartz PLL servo system  separation.
ST e Comrotgmuy @ o] S@rily mean equal sound. In fact, specs  that keeps rotational speed at a con- All these features on a turntable the
Magnet Bearing metal are just a measure of the distortion stant. And keeps the PL-400 unaffected  price of the PL-400 is unheard of. But
ki e o el caused by your turntable itself. They tell by temperature changes, voltage fluctu-  Pioneer didn't stop there. The PL-400
mm nothing about how your machine pre- ations and other powerline anomalies. also has full automatic controls. Includ-
FC dececrion == vents distortion caused by your  These features work to keep the  ing automatic lead-in, viscous damped
Coils environment. PL-400 sounding like a much more ex-  cueing, automatic return, and automatic
guromagemechanisny Ehal Pioneer's new PL-400 turntable was  pensive turntable. But without our spe-  repeat. An easy to read one-stripe strobe
oy RAIONEER'S NEW STABLE HANGING ROTOR. - o designed to also keep external interfer- cially designed Coaxial Suspension sys-  that confirms platter speed accuracy. A
THE RATE OF DISTORTION. ence from coming between you and tem, they wouldn't be nearly as effective.  quick start mechanism that starts the
Evemalcabinec N great sound. This free floating suspension sys-  platter revolving as soon as the tonearm
plcd S i e erilel Tone arm Much of the success of our new tem isolates the platter and tonearm begins to move. And more.
\ f Sl = ey PL-400 turntable revolves around our from the rest of the turntable. So even if So if you want to buy a $200 turn-
H/_Tﬂﬁ %”, lﬁﬂ all new “Stable Hanging Rotor” The the base vibrates, the platter and tone- table and are just interested in great
i = | world’s thinnest direct drive motor. arm don't. specs, there are any number you can
Botom plate L/S L Superin automaic mechanism Unlike more massive conventional This means you can shake, raule  buy. But if you're interested in a $200
PIONEER'SC;Z iI;LZU;aPE;ZZ'iS’Y f:;:d’.pcm‘”o" motors, the motor in the PL-400 is so  and roll a lot more with alotless worry  turntable that will give you great sound,
IT VIRTUALLY ELIMINATES VIBRATION AND RUMBLE. thln, it allows the center of gravity to be that your turntable is domg the same there'sﬁl, eratem
at the pivot point of the rotating mecha- thing. The Pioneer PL-400.
nism. So instead of the platter wobbling Even the tonearm of the PL-400 is =

like a top, the platter on the PL-400 acts  designed to give you better sound. Its
like a gyroscope to stabilize itself.

Although this technology is very dif-
ficult to understand, the result of it is We bring it back alive,
AR o oo - are bothered by disortion caused Y /

CONSTANT TO REDUCE WOW AND FLUTTER. IUS mlStraCklng or Speed deVlatlonS'

: So you get just what's on your record.
Nothing added to it. And nothing taken
away.

But this super thin motor does more
than eliminate distortion. It also elimi-
nates any space wasting elements used
I inconventonal motors. And because it's
THEPIONEC QNPT DESCNIBTION, MOCTEN AT 0 much thinner than any other motor,

ACOUSTIC RESONANCE. the cabinet around the PL-400 is also a
lot thinner. This 20% reduction in cabinet
size means the PL-400 is 20% less likely
to suffer from acoustic distortion.

Many turntables in this price range
are direct drive. Some of them offer DC
motors. Some of them have servo mo-
tors aimed at eliminating drift caused by e e s DR

" PIONEER'S BEST-SOUNDING REASON OF ALL: THE PRICE.
UNDER $200.






ADVERTISEMENT

- Empire’'s EDR.9
The Phono Cartridge Designed for
Today's Audiophile Recordings

Direct-to-Disc and digital recording
have added a fantastic new dimension
to the listening experience. Greater dy-
namic range, detail, stereo imaging,
lower distortion and increased signal-
to-noise ratio are just a few of the
phrases used to describe the advantages
of these new technologies.

In order to capture all the benefits
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 cartridge.
Although just recently introduced, it is
already being hailed as a breakthrough
by audiophiles. not only in the U.S., but
in such foreign markets as Japan, Ger-
many, England, France, Switzerland and
Sweden.

What makes the EDR.9 different?

1.

Within the cantilever tube, we added
a mechanical equalizer. It serves two
purposes: (1) to cancel the natural reso-
nance of the cantilever tube, and (2) to

ENPIFE EMPIFE EMPIFE EMPIFE EMPIFE EMPIFE EVPIFE EVPIFE EWPISE EMPIFE EMPIFE EMPIFE EMPIFE
EVPIFE EMPIFE EMPIFE EMPIFE EMPIFE EMNPIFE EMPIFE EVPIFE EMPIFE EMPIFE ENPIFE EMPIFE EVPIFE. EM)|
EVPIFE EMPIFE EMPIFE EMPIFE EMPIFE EVPIFE ENVPIFE EVPISE ENPIE EVPUE EVPIE EMPIFE EMPIFE

improve the overall transient response
of the cartridge. The end result is a
stylus assembly that has a mechanically
flat frequency response. The frequency
response extends from the 20Hz to 35kHz
with a deviation of no more than = 1.75
dB. No other magnetic cartridge has
that kind of performance. We call this
stylus assembly an “Inertially Damped
Tuned Stylus? the refinement of which
took over 6 years.

Contact area of
ordinary
Elliptical Diamond.

Large contact area
of LAC Diamond.

In order to reproduce a groove con-
taining extreme high frequency musical
overtones, the stylus tip must have
small enough dimensions to fit within
the high frequency portion of the groove.
Yet, the smaller the stylus tip, the greater
the pressure applied to the record sur-
face and the more severe the record
wear. In the EDR.9, we have responded
to these conflicting requirements by de-
veloping a stylus that has the proper
dimensions from side-to-side, a much

3 P
5,

smaller dimension from front-to-back,
and a very large, low pressure degree
of contact between stylus and groove
top-to-bottom. The net result of this
large contact area, which engineers call
a “footprint? is that the stylus of the
EDR.9Y can track musical signals to the
limits of audibility and beyond, yet has
the lowest record wear of any cartridge
presently available. The stylus shape of
the EDR.9 is called L.A.C. for “Large
Area of Contact”

3.

Conventional cartridges exhibit radi-
cal changes in their frequency response
when connected to different preampli-
fiers. This is because the load condi-
tions — the amounts of capacitance and
resistance provided by the preamp—
vary tremendously from one preamp
to another, and from turntable to turn-
table. Consequently. most phono car-
tridges. even expensive ones, have their
frequency response determined essen-
tially by chance, depending on the sys-
tem they are connected to.

But the electrical elements of the
EDR.9 have been designed to remain
unaffected by any normal variations in
load capacitance or resistance. Thus,
the EDR.9 maintains its smooth fre-
quency response and accurate transient-
reproduction ability in any music system,
irrespective of loading conditions.
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A conventional cartridge's frequency re-
sponse changes when connected to different
preamps.
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EDR.9 is not affected by changes in loading
conditions.

4.

Then, as a final test of performance,
we listen to every EDR.9 to make cer-
tain it sounds as good as it tests. At
$200, the ELR.9 is expensive, but then
again, so are your records.

For more detailed information and
test reports, write to:

Empire Scientific Corp.

Garden City, NY 11530 WIE
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The Discwasher DiscKit." e "
Total record care. '

The DiscKit™ includes the famous Discwasher D3
Record Cleaning System, the SC-1 Stylus Cleaner,
the Zerostat Anti-Static Instrument and the

Discorganizer walnut storage tray with dust cover.

o S ®
These products are also available separately. d l S C WaS he r

CIRCLE NO. 14 ON READER SERVICE CARD PRODUCTS TO CARE FOR YOUR MUSIC

1407 North Providence Road, Columbia MO 65201
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Edited by William Livingstone

® RCA'S SELECTAVISION VIDEODISC SYSTEM
will be introduced nationwide in the
first quarter of 1981. The catalog of
available discs will consist of about
three hundred programs. Half will be
feature-length movies, and the rest will
be music, children's programs, ballet,
sports, and so forth. The discs, which
will have up to an hour of playing time
per side, are expected to sell for $15
to $20. The SelectaVision player will
cost about $500. Preposterously, RCA
plans to introduce its videodiscs in
mono only in a record market that went
to stereo over twenty years ago and on
the eve (pending FCC approval) of stereo
TV. The MCA-Philips machines now being
test-marketed by Magnavox are in stereo
and provide jacks for connection to
hi-fi electronics as well.

® THE THEME FROM STAR TREK--THE MOTION
PICTURE has been recorded by Casablanca
Records disco whiz Meco, who had the hit
versions of the themes from Star Wars
and Close Encounters. CBS, which is
distributing the soundtrack album, also
has cover singles of the main title by
jazzmen Bob James and Maynard Ferguson
ready to be beamed up.

& ROYALTIES FOR THE SONG BEAUTIFUL CHILD

oin FPleetwood Mac's album "Tusk" have
been donated to the United Nations
Children's Fund (UNICEF) as part of a
program that was begun in 1979, the
International Year of the Child. Stevie
Nicks, who wrote Beautiful Child, said
that it was "written as a lullaby and
now belongs to all the children of the
world." Income received from donated
songs supports UNICEF's work for
children in more than one hundred
countries. Other artists who have
participated in the Music for UNICEF
copyright gift program include the

Bee Gees, Rod Stewart, and Donna Summer.

® THE VIDEO SOURCE BOOK, just published
by National Video Clearinghouse, Inc.,
lists more than 15,000 prerecorded video
programs available on tape and disc.

For each entry there is a brief program
description, distributor's name and
address, and format information. Price:
$19.95 postpaid from National Video
Clearinghouse, P.O. Box 3, Syosset, N.Y.
11791. (N.Y. residents add csales tax.)

% AN APPEAL TO HALT OFF-THE-AIR TAPING
of new records has been made to radio
stations by a group of twenty-five
record~company executives. They request
that stations stop the commercial-free
broadcasting of new releases to attract
listeners who promptly tape off the air
instead of buying the records. The
executives claim that this invitation
to home tapers saps the lifeblood of
the recording industry and erodes the
income of vocalists and other musicians.

® ARABESQUE, A NEW CLASSICAL LABEL, has
been launched by Caedmon, long known for
spoken-word recordings. List price for
the Arabesque line is $6.98 per disc or
cassette, with a $1 surcharge for an
opera libretto. In addition to standard
orchestral and operatic repertoire, the
company will feature reissues of great
recordings of the past. By the end of
the year the Arabesque catalog will
include about eighty titles.

® GARRARD, BRITISH TURNTABLE DESIGNER
and manufacturer for fifty-two years,
has been bought by Gradiente Electronica
Ltd., an international company which has
its headguarters in Sao Paulo, Brazil.
Advance Design Group turntables from
Garrard will now be marketed in North
America by Garrard U.S.A., which plans
to introduce a line of hi-fi products of
all kinds. Gradiente manufactures
components in seven factories in three
countries.

@ VIDEO SOFTWARE NEWS: WCI Home Video,

a division of Warner Communications, has
issued twenty major motion pictures on
videocassettes. Prices range from $50
(Woodstock I) to $65 (Superman). The
massive Fotomat Caorporation has come
into the home video field with what it
calls "Drive-Thru Movies," a catalog of
130 feature films, concerts, and other
programs available on cassette in VHS or
Beta format. All crders are placed by
calling a toll-free number, and the
tapes are delivered through Fotomat's
3,700 retail outlets. Cassettes can be
rented or bought. Rental for five days,
from $7.95 to $13.95; purchase, from
$39.95 to $69.95. For free catalog

write Fotomat Corporation, Video
Operations, 64 Danbury Road, Wilton,
Conn. 06897.
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By William &=
Anderson

MISSING INGREDIENTS

AS with everything else, there are surely
exceptions, but few experienced audio-
philes would argue with the proposition that
there are ineffable aspects of live musical
performance that do not yet lend themselves
to the recording medium. The amount as well
as the nature of the “something missing” var-
ies, of course, with the kind of music con-
cerned. Symphonic music, big-band pro-
grams, chamber works, and solo piano reci-
tals seem to suffer very little in the transfer
from concert hall (or recording studio) to
listening room. A great deal is lost, however,
in opera, musical comedy, and ballet, each of
which has a large visual component, and even
more is sacrificed in the intimate art of the
vocal recital and (particularly) in cabaret.
The life of the cabaret artist is not without
its satisfactions, but it is far from being a bed
of roses. Whether singers, piano players, or
both, these entertainers are often caught in

an unattractive bind. They are smothered, on
the one hand, by cultists who fawn and com-
miserate by turns—but only so long as popu-
lar success eludes the living proofs of their
superior taste. And, on the other hand, they
are drowned out as mercilessly as any juke
box by rowdy drunks who want one mare
chorus of Melancholy Baby to help them
make it through the night, or by rhinocercs-
hided egotists who take the first soft piano
chord as a signal to start talking (which of the
Fates sees to it that the biggest mouths are
always seated closest to the piano?).

In between, however, is the audience that
Makes It All Worthwhile, the people who
come to the cabaret to share their happiness
or their misery, those who want to be reas-
sured that though their deep feelings are far
from unique, they can at least be the raw
material for art. At its best, cabaret is a
rather special kind of musical communion,

one hedvily dependent for its success not only
on performing excellence but on an “atmo-
sphere”—late, dark, warm (or cool, given the
season), and sympathetic. These ineffables
obviously add up to an assignment that is
beyond the capability of any mere audio
disc—but very likely not of the new video
ones to come. I find myself rather looking
forward, therefore, to Tubeside Cabaret, a
selection of my favorite entertainers at hand
on video disc, the lights down low, the clink of
ice in the glass . . . in other words, short of the
real thing, Paradise enow.

Until then, however, cabaret artists must
try to overcome the limitations of the some-
what unsympathetic audio medium. One of
them, Ronny Whyte, currently has two
albums out that are the inspirations for these
musings: “New York State of Mind” (Mon-
mouth/Evergreen MES/7088) and “I Love a
Piano” (Audiophile AP 127). If I prefer the
latter, it is not because of any fault in the
performances of the former but because it is
very difficult to respond to New York (or its
state of mind) these days, and because I am
surfeited with the protest-too-much blitz of
*“I Love New York” television ads. “Piano” is
remarkable for its unusual blend of old and
new songs. Works by Duke Ellington (Satin
Doll), Henry Mancini (Charade), Hoagy
Carmichael (New Orleans), and Irving Berlin
(I Love a Piano) stand comfortably alongside
others by such youngsters as Tom Paisley
(Jazz Man), Leon Russell (This Masquer-
ade), and Billy Joel (Piano Man, naturally).
Best of them all is a classy demonstration of
Jjust how far above Melancholy Baby the
cabaret art can rise: No Moon at All has a
melody by Dave Mann, lyrics by Redd
Evans—and a quodlibet accompaniment by
Ludwig van Beethoven (Moonlight Sonata).
It is a great, big, unqualified success, and it
inspires me to hope that someone is going to
be smart enough to capture it in a cabaret
performance on videodisc so we won’t one day
have to lament to our grandchildren, “You
should have seen him live.”
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AR Verticals, the finest speakers in AR history. Audition them and be ostonished. Left to right: AR9, AR92, ARY1, AR%0.
Your AR Dealer has literature or write AR, 10 American Drive, Norwood, MA. 02062. 4©TELEDYNE ACOUSTIC RESEARCH € 1980
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Bix and Goldkette

® In his admirable December review of the
Time-Life Bix Beiderbecke album, James
Goodfriend expresses regret that the Jean
Goldkette Orchestra *. .. with few excep-
tions, recorded nothing but sweet 'n’ low.” He
should have explained whose fault that was.
By ignoring the band’s best charts—created
by the great pioneering arranger Bill Chal-
lis—the Victor Record Company deprived
jazz bufls not only of a wealth of Bixian
improvisation but also of aural evidence that
the Jean Goldkettc Graystone Ballroom
Orchestra was one of the most brilliant of the
big bands. (Some of their incandescence still
comes through, after more than fifty years,
on My Pretty Girl in the Bix album.)

Bill Challis has rescored some sixteen
arrangements, representing the cream of the
Goldkette book, with Bix’s solos written for
the entire trumpet section. Thus, the opportu-
nity now exists to re-create this legendary
band with all the advantages of modern
recording techniques.

NORMAN P. GENTIEU
Philadelphia, Pa.

Fleetwood Mac

® [ bought a copy of Fleetwood Mac’s
“Tusk.” I was all hyped up for it, having read
the ads about the “two years in the making,”
“super-clean recording,” double-disc album,
cte. | was raped. After [ played the first side |
found it hard to believe that a major release
like this could have such unclear sound. The
Kinks" “Low Budget” reaffirmed that my
ears and speakers were not blown. After the
second side, Marshall Chapman’s “Mar-
shall” again convinced me that “Tusk” was
the problem. Side three followed by “Repeat
When Necessary™ and side four followed by
“Eat to the Beat” werc proof that “Tusk”
was the most fuzzy-sounding record in my
collection. One very old K-Tel album is the
only other that even comes close to being this
muddy. Most of my records, both new (as
above) and old, are like a breath of fresh air
after the sonic smog of “Tusk.”

Critics can debate about the performance
and material on this album, but jt seems a
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waste of time when the sound is so bad. | was

fortunate, because a friend who thinks the

Mac walk on water bought my copy for half
price. Others may not be that lucky.

RUSSELL D. RAWLINGS

Mattoon, I1l.

Noel Coppage, who reviewed "Tusk’ in Jan-
uary STEREO REVIEW, replies: I don't agree
with several of the mixing decisions on
“Tusk”: I'd like the melodic elements louder
and the rhythm section softer. But my copy is
not generally fuzzy. Some of the tracks
apparently recorded at Lindsey Bucking-
ham's house seemi haphazardly engineered—
boomy and with compressed dynamics—but
the engineering on some others, the mix
aside, is cleaner than average. However,
reviewers sometines (not always) get betier
copies than real people do, since ours may
come off the beginning of a press run before
the stamper has stamped itself to a frazzle.
This is not the first (or second or third) time
I've heard a fuzziness complaint that seems
to be based on some pressing problem.

Antique Speaker

® [ am a retired radio and TV engineer and
once owned an extensive collection of antique
radios. The unidentified loudspeaker on the
cover of the November STEREO REVIEW is an
RCA Model 103—but it has been modified
in the field, as we engineers say when we
“improve” (?) on a manufacturer’s design. In
this case the “improvements” consist of

R.C.A. Loud Speaker 103

A beautiful speaker Im
appearance. Superb in itw
:.|l)il|L}‘ t0 repioduce mus-
ic and speech most faith-
fully. The frame and

lestal are mounted to
emble hand-carved oak,
#1 while the beautiful tap-
H¥ estry medallion  conceals
[§l the mechanism and com-
letes the decorative de-
slgn of the instrument.
Magnetic unit. Corru-
gated rone. Helght, 15
in., ~width 13%  in.,
In factory
sealed carton. Shipping
welght, 14 1ba,

List Price, $22.50
No. 1505 RCA 103 Speaker.
YOUR SPECIAL PRICE $4'7o

shortening the base, removing the grille, and
painting the cone. The original base had feet,
and the grille was black fabric with a basket
of colorful flowers woven into it.
J. ED NEWMAN
Edgewater, Fla.

Technical Director Larry Klein replies: My
own collection consists not of antique radios
but rather of antique catalogs and magazines
about them. [ found the accompanying
advertisement for the RCA Model 103 in the
Winter 1932 catalog of the Radio Trading
Company. Mr. Newman was apparently mis-
led by the similar (octagonal) shape of the
103 and the speaker lent for our cover photo
by Fred Petras. Aside from technical differ-
ences, Petras’ Brand X speaker measures
18 inches across, compared with 1 3% inches
for the RCA 103. From its construction, |
suspect that Mr. Petras’ model was a high-
end loudspeaker costing at least several
times the $4.70 discount price ($22.50 list
price!) quoted in the Radio Trading Compa-
ny ad for the RCA unit.

Critical Stoicism

® | think STEREO REVIEW readers deserve a
response to Editor William Anderson’s blast
against critics for not applauding at concerts
(December ““Speaking of Music...”). Nei-
ther “disdainful ego™ nor “rudeness™ is the
reason, nor is it *to signal . . . pure, objective
integrity. . ..” Though the doctrine of purely
objective criticism is still taught in some
colleges. most working critics and intelligent
observers of the field know that criticism
never can be, nor should it be, wholly objec-
tive, for that would cancel out the human
factor, which is as necessary in criticism as it
is in art. And so critics try to find objective
rcasons for their subjective reactions.

We don’t applaud (except sometimes,
when we do indeed get that stirred up and
can’t contain it) because of the critic watch-
ers. If we applaud on one occasion, it is
reported backstage and elsewhere instantly.
This is not a problem in itself, but if at the
next concert or play opening or whatever we
do not applaud, then that also is repeated
backstage, and with dire expectations.

If all work in the performing arts were
either wonderful or terrible, the yes-no, good-
bad inference from our applauding or not
applauding wouldn’t matter so much. But
applause alone cannot deal with the infinite
range of quality between the extremes, and,
as Mr. Anderson and STEREO REVIEW’s own
critics know, that is where most of criti-
cism—and performance—lies. Let’s say that
a critic applauds because he likes a singer’s
technique though he has some reservations
about interpretation. His printed review will
go into all this. The critic watchers will then
not only be offended, having taken his
applause as total approval, but will write
letters to the editor claiming that the critic is
two-faced. After a while a critic gets a bit
tired of this. He also prefers to have his
opinion taken from his written review, in
which he can be detailed and specific, rather
than from his applauding or not applauding.
So we sit quietly and figure we'll get our
chance in print.

This doesn’t happen only in New York. |
ran into the critic-watching problem both

{Continued on page 10)
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Introducing the Bose
550 Receiver.

The new, moderately priced Bose® Model 550
AM/FM Stereo Receiver brings you Bose”
technology and research wrapped up in an
affordable, innovative package. It includes a
direct-coupled amplifier that delivers a solid 40
watts of RMS power per channel—enough to
drive almost any loudspeaker. It has an excel-
lent AM/FM tuner section for clear, clean recep-
tion. And exclusive Bose® Source and Room
Compensation Controls let yon adjust for
recording characteristics and for room acous-
tics. These controls make it easy for you to
remove mid-range boominess without losing
your deep bass. Try that with a conventional
receiver!

The Bose® 550 Receiver is designed to drive
any speakers that suit your taste and budget.
And it contains a unique feature you'll really

appreciate when you upgrade your system.
More and more customers tell us their first
loudspeakers are interim units and that one day
they hope to invest in a Bose” 901" Series IV
Direct/Reflecting® Loudspeaker System.
Ownership of the 550 Receiver brings that day
much closer, because the receiver has a built-in
901° Active Equalizer thet gives you a significant
savings when you purchase 901° speakers.

With or without Bose® speakers, we believe
you won't find a receiver that gives you better
engineering, better desizn and better sound for
the money. For more information about this
fine new Bose® Model 550 AM/FM Stereo
Receiver, see your nearest authorized Bose
dealer. Or write: Bose Corporation, Dept. SR,
100 The Mountain Road. Framingham,

MA 01701.
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© Copyright 1979 by Bose Corporation




T

Mk

AR
“~

when I was drama critic for the New York

World-Telegram and Sun and when I re-

viewed music and theater for the Columbus,

Ohio, Citizen-Journal years ago. It’s less of a

problem for me now, because the 700-odd

papers | write for are out of town, and people

don’t watch me as they do Walter Kerr or

Harold Schonberg. So sometimes I do indeed
applaud.

NORMAN NADEL

Cultural Affairs Writer

Scripps-Howard Newspapers

New York, N.Y.

The Editor replies: An interesting point of
view, and I do not question the sad experi-
ence that lies behind it, but I'm sure that Mr.
Nadel knows as well as I do that there are
very few members of the audience indeed
who indulge in ‘‘critic watching,” very few
who would be able to identify them even if
they were belled like the cat. It therefore
seems to me that a critic ought to be permit-
ted to consider himself a human being like
any other, one with the right to express
approval or disapproval in or out of print
without looking around to see who is watch-
ing. If he likes what he hears, let him
applaud; if he has minor reservations, let
him list them later in print and let per-
Jormers (or those who are plased to watch
critics) resolve any apparent inconsistency
Sfor themselves.

One other point I did not have room for
has to do with the fragility of audience
response: many (perhaps most) people, par-
ticularly in groups, are all too easily shaken
in their aesthetic opinions (particularly those
who know no more of music than what they
like!), and it must surely give them a nasty
pause (and probably an unnecessary one at
that) when they find themselves caught
between a Wild Enthusiast on the one hand
and a Silent Sam on the other. What it
Jfinally comes down to is that theatrical
presentations and music concerts are social
exercises for the celebration of art in which
performers and audiences play important
roles. Do critics really want to be excepted
Sfrom that community? .

That said, I would remind Mr. Nadel that
what I was addressing was not the reason(s)
for not applauding, but how such non-
participation is perceived by others. If it
looks like ego or rudeness, then it might as
well be.

Frederica von Stade

® The December STEREO REVIEW contained
reviews of a spate of sumptuous recordings,
on three different labels, featuring mezzo-
soprano Frederica von Stade. The operatic
world has and will continue to be enriched by
her presence. She has proved that operatic
superstars do not have to be sopranos. -
GERALDINE SEGAL
Randallstown, Md.

Hooking It Up

® Between screws, clips, RCA and banana
plugs, etc., an audiophile is hard pressed to
get all of his system together with any kind
of interface integrity or convenience. You
should see me attempting to put Fulton
speaker wire into the clips on my Mclntosh

4100 or XR-6 loudspeakers! It is inconve-

nient and inefficient to have the diversity of

connector devices that now prevails within

the audio industry. I hope some concerted
effort will be made toward standardization.

J. A. VAN SANT

St. Louis, Mo.

Davis vs. Gardelli

® George Jellinek’s unfavorable review in
November of Colin Davis’ conducting on the
new Philips recording of Verdi’s Un Ballo in
Maschera seems to me just. In the music of
Berlioz and Mozart Mr. Davis conducts as
one to the manner born, but in Verdi he
completely lacks the urgency, sweep, and
rhythmic vitality of Lamberto Gardelli. To
many listeners, Maestro Gardelli is the finest
Verdi conductor since Toscanini, surpassing
even the excellent efforts of James Levine
and Claudio Abbado. Compared with Gar-
delli’s spontaneity and warmth, Levine some-
times seems a trifle hectic, while Abbado
appears somewhat detached and calculating.
I hope we will hear more of Gardelli’s work,
not less, in works of Verdi’s middle and late
periods. A recording of Otello with Bergonzi,
Te Kanawa, Manuguerra, and Gardelli
would compensate nicely for Davis’ Balla!
THOMAS R. WILSON
Downers Grove, Il

FM Ratings Game

® [ noted with interest Robert Orban’s
statement in his November article on FM

THIS MONTH’S COVER

is being made available in a limited-
edition poster version, in full color, to
commemorate Stereo Review's 1980
award of the Certificate of Merit to Earl
Hines. Send $2 to Earl Hines Poster,
Stereo Review, 1 Park Avenue, New
York, N.Y. 10018. Remember: limited
edition—first come, first served. Price
includes handling, mailing tube, tax,
and postage.

: 1980 Certificate of Merit
Jor outstanding contributions 1o the
: quality of American nusical life
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broadcast quality that “the amount of money
that can be made by an FM station depends
on what is known as the ‘book’—the station’s
ratings ....” Well, there’s an entire radio
format where what matters is who listens, not
how many. I'm referring to the numerous
classical-music radio stations around the
country, most of which don’t even subscribe
to Arbitron, the most widely used rating
service. And yes, thank you, most of us make
a handsome profit, for a very simple reason.
What percentage of the population takes trips
to Paris, buys Oriental rugs, or reads hard-
bound books? It’'s a very small percentage,
but survey after survey shows that classical-
music listeners are more likely to use such
products and services, and they have higher
incomes to match.

Many media buyers for national advertis-
ers in this country must now, after reading

"Mr. Orban’s article, think that they are

“unsophisticated™ for buying by format. It
just isn’t so.

PHILLIP R. STEWART

Regional Sales Manager, KLEF-FM

Houston, Texas

Lady Macbeth

® | enjoyed Eric Salzman’s October review
of Angel’s recording of the Shostakovich
opera, Lady Macbeth of Mtsensk, in which
he entertained the possibility of an American
stage production. The opera has, in fact, been
produced in the U.S. The slightly revised
version, called Katerina Ismailova, had its
U.S. premiére, in English translation, at the
San Francisco Opera in 1964. The production
was bad, and those performances, I think,
killed any chances for a revival after all the
critical pans were hung up in the kitchen. To
this day I can sing the opera’s little ditty,
“People often die eating mushrooms at
night,” which alludes too naively to Kat-
erina’s killing her father-in-law with poison-
ous mushrooms for dinner. Titters ran
through the audience.
How about a production in Russian, re-
orchestrated by Moussorgsky?
PAauL HERTELENDY
Berkeley, Calif.

Monster Cable

® In Ivan Berger’'s December article on

Audio Accessories, Monster Cable was inad-

vertently grouped with cables whose high

capacitance may cause amplifiers to react

violently. Monster Cable has low capacitance
and is safe with all amplifiers.

JOE ABRAMS

Monster Cable

San Francisco, Calif.

Technical Director Larry Klein replies: We
regret any confusion that may have been
caused by the wording in that section of Ivan
Berger's article. It was indicated that some
premium speaker cables are claimed to have
low capacitance (this should have read “‘low
inductance”) but that “‘a few” have extra
capacitance, and it was suggested that con-
sumers ask the manufacturers of their
amplifiers which kind is acceptable. We did
not mean to imply that Monster Cable was
among that potentially risky few, since we
know it is not.
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The dawn of anew recording era
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and wide-range, peak-

T Msisnmichi 680Z% Dracrete Hond Cnssotla Dotk

Auto Azimuth
Alignment Pronss
Full off-tape monitoring
facilities with Double
Dolby* and two com-
plete sets of electronics.
Single-speed operation
to an-astounding 22 kHz!
Nine program RAMM

By

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 inthe 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 respense at standard speed. And, the
680ZX—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 in the fing art of recorded sound.

= 6802X Aqto Azimuth
ERCE b Alignment
- The premier Model
= =" RANMM L LIHITERTHEII [EERHIRY B MR :c - GSOZX— halT-Speeq re-
404 jQedenm e 6 80 h W LY sponse that rivals that
) o of other decks at full
BT e == o e (e VB w speed! And, at standard
ey . -~ s 28 speed, afull 22-kHz!
s High-resolution, wide-
= s IR e e e s, range FL level indicators
At R NPT . and 18 program RAMM.
s = . e i Choose your speed,
2 3 s ¢ O choose your program.

e y
D em
Sy b Mraon ZX G500

The 680ZX does it all!
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responding meters. Out-
standing performance.

7 Whnskamany B60ZX Discrere Head Cassette Deck
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Auto Azimuth

] 6602 Alignment

. Performance identical

——— €a

oy e - / e / il o to the 670ZX. Every

. sod 4 s wE L e S feature except off-tape

e monitoring. Exclusive
o S—————— i Nakamichi Auto Azi-
oy s o ® @ 2 muth Alignment and
: i Discrete 3-Head design.
- - = r ikt

= TR 57 st g Master record-level
ESSmEier i { Bt fader too. An extraor-
___;_,:_ - = 5 Ha ) AE dinary value!

R = A T A B e *Dolby is the trademark

of Dolby Laboratories.

For more information, write to Nakamichi U.S.A, Corp., 1101 Colorado Avenue, Santa Monica, CA 90401




TDK’s answer to the need for a
normal bias reference standard.

Optimum Dynamic is the outcome of the same, sophisti-
cated technology which set the high bias reference standard
with TDK's SA cassette. Its tape formulation consists of Op-
tima Ferric particles. A needle- shaped, pure iron oxide that
has been ultra refined to cover the tape surface evenly and
densely. The result is a cassette with a sensitivity and MOL
audibly superior to any normal bias cassette available in the
market today.

Well balanced sound.

Optimum Dynamic has all the sound characteristics
you've been looking for. Super flat frequency response and
sensitivity with a wide dynamic range. Lower noise and higher
output at critical levels. For example, you'll now be able to
capture the full dynamic complexity of a classical perfor-
mance as well as the sustained higher output characteristic of
contemporary music. In every way, Optimum Dynamic will
deliver a well balanced, reference quality normai bias perfor-
mance. And you'll hear it, unfailingly, for years to come.
Optimum Dynamic has the same Super Precision

Mechanism as the SA cassette, protected by TDK’s
%‘\@éﬁ full lifefime warranty*

40 com! 5
SEY Supplier to the U.S. Olympic Team

Loy,

The test of success.

We believe we've been highly sueeessful in fulfilling the
need for a normal bias reference standard. But there’s a
simple test. Listen to an Optlmum Dynammustonce Com-
pare it to anything else you've been using. From then on, you
may want to use it as a reference.

The machine for your machine

© 1980 TDK Electronics Corp., Garden City, New York 11530
*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 loca! dealer or to TDK for a free replacement.

CIRCLE NO. 50 ON READER SERVICE- CARD
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New Products iatest audio equipment and accessories

Pickering Cartridge
Has Low-mass
Stylus Tip

O Pickering’s XSV /4000 cartridge incorpo-
rates a Stereohedron stylus tip that has an
expanded groove-contact area. The stated
frequency response of the unit is 10 to 36,000
Hz with an output level of 0.7 millivolt per
centimeter per second of groove velocity.
Optimum tracking force is 1 gram =+ /4 gram.
The recommended load resistance and capac-
itance are 47,000 ohms and 275 picofarads,
respectively. Accessory styli are available for
monophonic LPs and 78-rpm discs. Price:
$140.
Circle 120 on reader service card

AKG Headphones
Use Electret and
Dynamic Diaphragms

0 AKG's K-340 stereo headphones use a
fixed-charge electrostatic (electret) transduc-
er for frequencies above 4,000 Hz and a
dynamic transducer for the lower frequen-
cies. In addition, several passive diaphragms
in each earpiece control the acoustical
properties of the headphones. At low frequen-
cies the passive diaphragms are designed to
seal the primary chamber to produce an
extended bass output down to 16 Hz. Around
200 Hz, the passive diaphragms become
acoustically transparent and increase the

FEBRUARY 1980

volume of the earpiece chamber. This is said
to smooth the upper-bass response. The
acoustic resistance of the chambers behind
the passive diaphragms creates a subtle
comb-filter effect that is said to simulate a
natural “free-ficld” listening experience.

The K-340 comes with a 9¥%-foot coiled
cord with a 1/4-inch headphone-jack plug. The
nominal impedance of the unit is 400 ohms
per channel. The IHF sensitivity rating is 5
volts for a 112-dB sound-pressure level; for a
more normal 94-dB SPL, the headphones
require 0.063 volt. The ear pads surround the
ear and press inward on the head with a force
of 1012 ounces; the phones themselves weigh
134 ounces, less cable. Price: $189.

Circle 121 on reader service card

Phase-aligned
Drivers in
Thiel Loudspeaker

O The sloping baffie of the Thiel Model 04
loudspeaker provides proper driver offset to
correct for signal-delay effects while also
minimizing diffraction phenomena. The
deep-bass frequencies are produced by an
8-inch passive radiator. The other drivers are
a 6'/2-inch woofer /midrange unit and a 1-inch
soft-dome tweeter. The overall frequency
response is rated at 37 to 20,000 Hz +2 dB.
The system’s recommended amplifier-power
range is from 20 to 140 watts; a 1-watt input
produces an 88-dB sound-pressure level at a
1-meter distance. The speaker measures 10 x
10 x 36 inches and weighs 34 pounds. The
standard cabinet finish is walnut, but rose-
wood, teak, and oak are also available. Price:
$500 per pair. Thiel Audio Products Compa-
ny, Dept. SR, 4158 Georgetown Road, Lex-
ington, Ky. 40505.
Circle 122 on reader service card

Servo-control
Turntable from
Mitsubishi

0 Mitsubishi’'s DP-EC20 turntable features
a magnesium-alioy head shell that reduces
the tone arm’s effective mass. Frontally
mounted start, stop, repeat, and cue controls
allow operation with the dust cover closed or
when the unit is mounted in a cabinet or rack.
Photo-optical detectors automatically select
the proper speeds for 3313-rpm/12-inch and
45-rpm/7-inch records. The DP-EC20 can be
connected directly to Mitsubishi’s DT-30
cassetie deck for remote-control disc dub-
bing. When the deck’s record/play and pause
controls are engaged, it will start recording as
soon as the tone arm touches the disc surface.
When the arm leaves the disc, the deck
returns to the pause mode. The DP-EC20 has
a wow-and-flutter rating of 0.025 per cent
and a rated signal-to-noise ratio of 80 dB. It
measures 1812 x 1512 x 57 inches and weighs
about 30% pounds. Price: $520.
Circle 123 on reader service card

it

-

s va e OO

Yamaha
Cassette Deck
Has Echo Facilities

O Yamaha's Model TC-720 three-head cas-
sette deck can act as an echo generator by
feeding a portion of the just-recorded signal
picked up by the play head back to the record
head The 3.4-millimeter gap between the
two heads results in a delay of 70 millisec-
onds. All three heads are of hard-surface,

(Continued overleaf)
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fact:

this small

record collection
represents a
$1,000 investment

It's true—the largest investment in
almostany hi-fi system is frequently
the cost of the records played on it
-..anditis equally true that a badly
worn phono stylus tip may ruin a
valuable (or irreplaceable) record
in a single playing!

With the rising cost of new
phonograph records—and the
difficulty of replacing treasured,
older favorites—it's the worst kind
of false economy to risk damaging
them with a worn stylus.

Check your stylus (needle)
at least once a year

Always insist on a Genuine
Shure replacement stylus.
Substitutes will not restore the
Shure cartridge to its original
performance standards.

Look for the name “Shure”
on the stylus grip.

S SCENUINE

Shure Brothers Ic . 222 Hartrey Ave., Evanston, IL 60204
InCanada A C Simmonds and Sons Limited

Outside the U S. or Canada. write to Shure Brothers, Inc
Attn: Dept. J6 for information on your local Shure distributor
Manufacturers of high fidelity components, microphones,
sound systems and related circuitry

CIRCLE NO. 46 ON READER SERVICE CARD
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New Products

latest audio equipment and accessories

ferrite-core construction. The TC-720 aiso
has four Dolby circuits for simultaneous
record and playback monitoring, a closed-
loop dual-capstan tape transport, source/tape
monitor switching, and a center-channel
microphone input. Other features include
microphone/line mixing and a continuously
adjustable bias control that can vary the bias
current to the record head by =+ 15 per cent.
To assist in tape set-up, there are also a pink-
noise generator and a record-level control to
match recording sensitivity to the tape used.
The deck measures approximately 6 x 113% x
17V inches. Price: $450.
Circle 124 on reader service card

Hand-held Audio
Spectrum Analyzer
From Gold Line

3 The battery-powered Model ASA-10 is a
ten-band octave spectrum analyzer with
band-center frequencies from 31 to- 16,000
Hz. Ten bandpass filters in the unit receive
an equalized microphone signal and display it
as a frequency-response graph using a LED
array. The unit’s accuracy is rated at + 1 dB;
the display’s vertical divisions represent 2.5
dB. A continuously adjustable gain control
matches the analyzer’s 35-dB dynamic range
with the sound levels being measured and
adjusts the gain of the external line input.
There are two display-decay speeds, plus a
hold mode that freczes the readings. An
averaging switch converts the analyzer into a
sound-level meter, and a clipping indicator
warns of instrument overload. The instru-
ment requires eight AA cells. Available
accessories include a pink-noise generator
and a 45-rpm pink- and white-noise record-
ing. Price: $199.95. Gold Line Connector,
Inc., P.O. Box 115, West Redding, Conn.
06896.
Circle 125 on reader service card
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Ace Audio’s Active
Filter Eliminates
Inaudible Signals

(3 The Model 4100 stereo active filter from
Ace Audio is designed to eliminate unwanted
infrasonic and ultrasonic frequencies. The
low-frequency filter section removes signals
below 20 Hz at a rate of 18 dB per octave.
Unwanted low-frequency signals from record
warps, off-center records, turntable rumble,
tone-arm resonances, and stylus accidents
can waste amplifier power and cause ex-
cessive woofer-cone motion. The high-fre-
quency filter removes signals above 20,000
Hz at a [2-dB-per-octave rate. Removing ra-
dio-frequency interference, ultrasonic noise,
switching transients, and distortion compo-
nents may help prevent tweeter burnouts.
The intermodulation distortion of the unit is
rated at 0.002 per cent. The Model 4100 is
available in both kit and assembled versions.
Prices: kit, $66.50; assembled, $97. Ace
Audio Co., Dept. SR, 532 5th Street, East
Northport, N.Y. 11731.
Circle 126 on reader service card

Threshold Preamp
Has Moving-coil
Cartridge Input

00 The Threshold Model SL10 preamplifier
has both moving-coil and moving-magnet
cartridge inputs with switchable input ca-
pacitance and resistance characteristics. The
A-weighted signal-to-noise ratio of the mov-
ing-coil pre-preamp is 80 dB; for the mov-
ing-magnet/RIAA stage, 90 dB. The preamp
stages, like all sections of the SL10, use
cascode Class-A direct-coupled circuits.
(Continued on page 16)
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Mext tim="you’r=’in an adio stare,; o
browsing throuch the hi-fi ads in the pcper
take o hoak-at hew many BSR turntables are
connected 1o ke best sterec @mponents
aroundt Because ir order to put fogether a
quality sysery, sou need a quality
turntakle.

Arc B3Rsfill range of single: and
multi-glay turntak es offers the adva nced
features-vcu lack f=r. Like belt-drive,

elzctronic speed and pitch control and
bi-directionad viscous cueing. Flus the kind
of specs youH expect fo find inour finast
turntables. _ike wow andflutfer, less than
.06% (WEMS) and rumble better than
—65dB (Cir 3).
Aftera'l. wa're the world’s lead . ng

producer of TJrnlob|es_ scit’s ns werder so
mivch quctli'y is linked fo us.

BSR(USA) Ltd.; Blawsel, ~.Y. 10912 B3R (Canada) Ltd , Toronta, Ont.

YOULL BE

IMPR

ESSED

WITH OLR

i g TR
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ALLISON: Five $160/168
price varies with Shipping distance

ALLISON ACOUSTICS INC. 7 Tech Cirele. Notick. Massachuserss 01760

animprovement by one order of magnitude in the accu-
Allison Acoustics manufactures six models of Room
Matched loudspeaker systems priced from $125 to
$441 each. Visit your Allison dealer or contact us
directly for literature which includes complete specifi-
cations.

racy of the reproduced sound field.

In 1954 Edgar Villchur, by means of his revolutionary
acoustic suspension design, demonstrated the advan-
tages of treating the woofer and its enclosure as a sys-
tem rather than as separate components. Today,
nearly all loudspeakers embody this concept. Roy Alli-
son (a professional associate of Mr. Villchur for many
years) has now extended the “system” one logical step
further, to include the listening roomitself. The resultis

ALLISON.
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flew Products

latest audio equipment and accessories

The frequency response for the high-level
gain stage extends from d.c. to 0.5 MHz with
a phase shift of less than 10 degrees at |
MHz. Total harmonic distortion is 0.006 per
cent or less from 20 to 20,000 Hz at a S-volt
output level. The SL10 can put out 12 volts of
signal before clipping. The unit has a
separate power supply connected by cable to
the preamplifier box. In addition to the two
phono inputs, there are inputs for a tuner and
two auxiliary sources plus monitor connec-
tions for one tape recorder. The rack-
mountable SL10 has a faceplate measuring
19 x 2% inches; the chassis dimensions are 17
X 24 x 8 inches, and the power supply is 8 x
33% x 5 inches. Price: $943.

Circle 127 on reader service card

Low-price Yamaha
AM/FM Receivers

[J Yamaha's CR-240 and CR-440 receivers
have identical specifications except for those
related to output power. The CR-240
(shown) has 20 watts output power per
channel from 20 to 20,000 Hz with 0.02 per
cent total harmonic distortion (THD); the
CR-440 puts out 30 watts per channel with
the same distortion specifications. Dynamic
headroom flor the CR-240 is 1.1 dB; the
CR-440 has a 1.8-dB rating. Both have IHF
phono signal-to-noise ratios (S/N) of 78 dB
and high-level ratios of 85 dB. Bass and
treble tone controls provide +10 dB ad-
justment at 350 and 3,500 Hz, respectively.

The receivers’ tuner sections have usable
IHF sensitivities of 10.3 dBf and 50-dB
quieting sensitivities of 37.2 dBf in stereo.
Their IHF S/N in stereo is 76 dB, AM
suppression is 55 dB, capture ratio is 1.5 dB,
and IHF alternate-channel selectivity is 65
dB. Harmonic distortion is 0.2 per cent and
separation 45 dB in stereo at 1,000 Hz.

The CR-440 has signal-strength and cen-
ter-zero tuning meters. A Record-Out selec-
tor switch allows recording from any source
while listening to any other. The CR-440 also
has an FM-muting defeat switch and two
headphone jacks. The CR-240 comes with
one headphone output and LED tuning aids
instead of meters. Both receivers have
monitor connections for one tape recorder,
stereo/mono switching, and connections and

switching for two pairs of loudspeakers. The
CR-440, 17% x 63% x 1274 inches, weighs
about 20 pounds; the CR-240, 1714 x 54 x
15 inches, about 16 pounds. Prices: CR-440,
$320; CR-240, $250.

Circle 128 on reader service card

Low-diffraction
Loudspeaker from
Belles Research

U] The Belles 1 loudspeaker is claimed to
have virtually eliminated diffraction prob-
lems by use of a chamfered-edge baffle board
for the 8-inch woofer. A 10-inch damped
passive radiator mounted on the rear panel
tunes the enclosure for flattest low-frequency
response. The system’s tweeter is suspended
several inches above the woofer enclosure to
eliminate high-frequency diffraction and
resonances. The tweeter diaphragm is also
aligned with the woofer to maintain the
proper phase relationships between the driv-
ers. The 2,700-Hz crossover network is
positioned on the woofer cabinet behind the
tweeter. The system’s frequency response is
from 30 to 20,000 Hz, and it is best suited for
use with amplifiers rated from 40 to. 200
watts rms per channel (a 2.5-ampere fuse
protects the speaker). Dimensions, including
the integral stand, are 3334 x 15 x 17V inch-
es; weight is about 60 pounds. The finish is
walnut veneer with black-foam grill covers.
Price: $445. Belles Research Corp., Dept.
SR, A-1 Country Club Rosd, P.O. Box 65,
East Rochester, N.Y. 14445,
Circle 129 on reader s rvice card

(Contii ued on page 18)
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INCREDIBLE CASSETTE OFFER!

credit
@ card

- calculator?

It's your choice. Think about the kind
of music you like. You don’t want to
think about cassettes jamming, loss of
high frequency response or tape hiss.

DAK manufactures a cassette that you
can really forget about. Great sound,
and no problems. And, for only $5 we
hope you will think a lot about your
new unigue LCD credit card calculator.

YOUR TIME IS PRECIOUS

Imagine yourself just finishing record-
ing the second side of a 90 minute. cas-
sette and horrors, the cassette jams.
Tape is wound around the capstan, your
recorder may be damaged and you've
just wasted 90 minutes of your time and
perhaps lost a great recording off FM.

Enter DAK. We manufacture over one
million units of cassette tape per month
in our factory in N. Hollywood. Our
tapes are used for high speed duplica-
tion where they are recorded at speeds
up to 8 times normal. This is the ulti-
mate stress for cassettes and causes
more failures than any other use.

MOLYSULFIDE

We developed polyester slip sheets
with raised spring loaded ridges to guide
each layer of tape as it winds. We coat
them with a unique formulation of gra-
phite and a new chemical, molysulfide.

Molysuifide reduces friction several
times better than graphite and allows
the tape to move more freely within the
cassette. The molysulfide is tougher and
makes the liner more resistant to wear.
Evidently 3M and TDK were hot on our
heels, because they have now also come
out with new liners.

Hi frequency protection! Tape is basi-
cally plastic, and as it moves within the
cassette friction causes the build up of
static electricity, much as scuffing your
shoes on a carpet in dry weather.

Static electricity within the cassette is
reduced by the low friction of the moly-
sulfide so that its tendency to erase very
high frequencies is drastically reduced.
Very important for often played tapes.

MAXELL 1S BETTER

Yes, honestly, if you own a $1000 cas-
sette deck like a Nakamichi, the frequ-
ency responses of Maxell UDXL or TDK
SA are superior and you just might be
able to hear the difference.

DAK ML has a frequency response
that is flat from 40hz to 14,500hz T3db

Virtually all cassette decks priced
under $600 are flat ¥3db from 40hz to
about 12500hz, so we have over
2000hz to spare, and you’ll probably

never hear the difference.

No apology. We feel that we have
equaled or exceeded the mechanical
reliability of virtually all cassettes and
offer one of the best frequency respon-
ses in the industry. Maxell UDXL is
truly the Rolls Royce of the industry,
and DAK is comparable to the 100% US
made Cadillac or Corvette!

Price. DAK manufactures the tape we
sell. You avoid paying the wholesaler
and retailer profits. While Maxell UDXL
90s may sell for $3.50 to $4.50 each at
retail, DAK ML90s sell factory direct to
you for only $2.19 each complete with
deluxe boxes and index insert cards.

ALIO SHUT OB FUECTRONIC CALCULATOR
e

A $5 CREDIT CARD CALCULATOR?
Of course not! This is an incredible
offer. Countless stores throughout the
country sell LCD credit card calculators
with fewer features for up to $59.
This beautifully styled gold and silver-

tone calculator (only 3/16" thick)
comes in a leatherette cardcase. An
extra large LCD display makes it easy to
use, and it's loaded with features.

The calculator performs all normal
functions plus has complete memory
and percentage built in. Eight of the
most needed conversions are printed on
the case, such as: in. to cm and oz. to
cc. 1t will even shut itself off after 9
minutes if not used, giving you up to
2000 hours of battery life.

O (0L @
JOT 32
Permanent memory... The calculator
above shows DAK's phone number. If
you ever need to remember any number
whether it’s an amount, or a phone
number, just enter it in the calculator’s
memory. Even when you turn it off the
number will be retained. You may even
use the calculator normally and the
number will still be retained in memory
until you need it or change it.
CIRCLE NO. 11 ON READER SERVICE CARD
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@ . Try 10 DAK high energy 90 minute
gy, - Cassettes risk free for only $2.19 each
g & sy | and get a remarkable $59 value LCD
b € py | Credit Card Calculator for only $5.
%%N“‘-~“WE? Y ;

It's Guaranteed...This rugged calcula-
tor is extremely well built. To withstand
rugged use, 9 separate screws secure and
protect the printed circuit board brain.
Each button has protected triple sized
contacts for long life. The calculator is
covered by the manufacturer’s limited
warranty for one full year. = E

. rugged

%% imﬂ\mgr‘ S &
DAK TAKES A RISK

Obviausly giving away quality credit
card calculators is not going to make
DAK rich. We are betting that you will
buy our cassettes again, and we are put-
ting our money where our mouth is!

Customers like you are very valuable
in the form of future business. We
anticipate receiving over 6000 orders
and 4500 repeat customers from this ad
to add to our list of over 62,000 actives.

TRY DAK ML9Y0 CASSETTES FREE

Try these high energy cassettes on
your cwn recorder without obligation
for 30 days. If you aren't 100% satisfied
for any reason, simply return the tapes
and calculator to DAK for a full refund.

To order your 10 DAK ML 90 minute
high energy cassettes at $2.19 each and
the $59 value calculator with your
credit card, simply call the toll free
number below, or send your check for
$21.90 plus $5 for the calculator and $3
for postage and handling for each group
of 10 cassettes and calculator to DAK.
(Calif. residents add 6% sales tax).

DAK unconditionally guarantees all
DAK cassettes for one year against any
defects in material or workmanship.

Why not order an extra group of 10
DAK MLO0 cassettes for yourself or a
friend? We will add one free ML90 cas-
sette to each extra 10 you buy and of
course you can buy one $59 value cal-
culator for $5 with each group you buy.

K DA © DAK Industries, Inc.,

1979
INDUSTRIES
INCORPORATED
Call TOLL-FREE
In California Call . . ...... ... (213) 984-1559

.............. (800) 423-2636
10845 Vanowen St., North Hollywood, CA 91605



It sounds
like music.

Interface:C Series I
is the fulfillment 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 aunique 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
the coloration narmally
found in other high-
efficiency drivers. An
honest 30 Hz low end
‘totaily eliminates the
need for expensive sub-
-woofer assemblies.

When you spend $1,000
for a speaker sye;tem
get your money’s worth.,
Audition the interface:C
Series Il at your nearest
Anterface dealer. If you
~want a speaker that
seunds like music, the

eries |

te rface

sl a gu!m company

1500 Cecu Street Bu;f:hanan Mrchlgan
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new fivtosound Products

latest audio equipment and accessories

Alpine’s AM/FM
Receiver With
Cassette Player

L1 The in-dash Model 7308 receiver from
Alpine Electronics of America has an
AM/FM stereo tuner with frequency-synthe-
sized tuning, digital station readout, five
station presets, and automatic station scan-
ning. The unit’s cassette player has a
permalloy head, Dolby playback circaits,
automatic program location, a melal/chrome
playback-equalization position, and lockmg
fast-forward and rewind with cassette ejec-
tion at the end of fast-forward and automatic
replay at the end of rewind. The amplifier
delivers 6 watts continuous into each of four
channels/speakers and has separate bass and
treble controls, a front/rear fader, a balance
control, and an overall volume control. The
Model 7308 measures 2 x 7 x 6V inches.
Price: $699.95.
Circle 130 on reader service card

Car Woofer and
Tweeter from Pioneer

L1 Pioneer’s new TS-W203 rear deck 8-inch
woofer (shown) and matching TS-T3 3
inch cone tweeter are intended to produce
wide-range sound throughout an automobile.
The tweeter has a frequency response of 250
to 20,000 Hz and should be instalied in the
front of the car. The woofer’s range is 28 to
10,000 Hz, and it is designed to fit a 6 x
9-inch rear-deck opening. The TS-T3 tweeter
employs a 6'2-ounce strontium magnet and
has a built-in crossover network; the TS-
W203 woofer features a 20-ounce magnet.
Maximum rated input power is 60 watts for
both units, and both have a nominal 4-ohm
impedance. Prices (including mesh grilles
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with metal-finish frames): TS-W203 woofer,
$189.95; TS-T3 tweeter, $69.95.
Circle 131 on reader service card

Sparkomatic Car
Power Amplifier and
Graphic Equalizer

LJ Sparkomatic’s GE-1000 stereo power-
amp/equalizer for automotive use can deliver
50 watts rms per channel with 0.01 per cent
total harmonic distortion from 20 to 20,000
Hz. The equalizer section has seven control
bands spanning frequencies from 60 to
15,000 Hz and offers +12-dB frequency-
response adjustments. Each channel is moni-
tored by a three-color LED display. The unit
also has a relay circuit to protect speakers
from turn-on transients, a fader control for
front/rear level adjustments, and an equaliz-
er-bypass switch. Dimensions are 7142 x 21/ x
9l inches. Price: $189.95.
Circle 132 on reader service card

Car-stereo Catalog
From Crutchfield

U A new mail-order catalog covering a wide
variety of automobile stereo gear from a
number of manufacturers has been issued by
Crutchfield, a specialist distributor. In ad-
dition to the product listings, the company
has included charts said to ease comparison
of compctitive equipment. There is also in-
structional material of interest to the car-
sterco audiophile. Crutchfield, Dept. SR, 1
Crutchfield Park, P.O. Caller 1, Charlottes-
ville, Va. 22906.
Circle 133 on reader service card

NOTICE: Alt 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 import-
ed into this country. Therefore, please be aware that
the prices quoted in this issue are subject to change.
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The 731Q is the finest turntable Dﬁal has ever made.

There is always a special attitude at Dual about the turntable that is to
represent the most advanced thinking and accomplishments of Dual’s
designers and engineers.

The materials, the care in manufacturing, assembly and quality control
must exemplify all that has made Dual pracision and reliability so highly
regarded throughout the world. '

And in every measure of performance, this model must set the standard
by which other fine turntables are judged. Even more, it must make a
significant contribution to the art of recozd playback. :

This year, the quartz PLL direct drive 731Q, with its ultra-low-mass
(ULM) tonearm and cartridge system, exoresses our attitude perfectly.

If your other components and your recard collection warrant
consideration of such a tumntable, we invite you to visit your franchised
Dual dealer. And if you have a record thaz is warped to marginal
playability, but too valuable to discard, bring it with you.

That’s all you will need to share our att tude and sense of pride about the
Dual 731Q. :

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

120 So. Columbus Ave., Dept. Q, Mt. Vemon, New York 10553. I] |
ua
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And start listening to music exceptionally responsive. We've also added a flux
as you've never heard it before. Soitcan putoutsound  normalizing ring that reduces
Completely free of the without adding to it. distortion by 20dB. And auto-

matic overload protection.

The end result is a speaker
capable of a level of perfor-
mance literally unheard of
until now.

If our honeycomb speakers
sound too good to be true,
test listen to them and judge
for yourself.

spurious vibrations caused by
converitional paper cone
speakers.

Mitsubishi has eliminated
those vibrations by eliminating
the paper.

Instead, we build our woof-
er cones with an aluminum
honeycomb core in a sandwich

of glass fiber. It's what you won't hear

Unlike paper cones, the / that will impress you.
honeycomb structure is rigid And since the glass fiber is MITSUBISHI'
enough to maintain its shape,  non-porous, it gives our air sus- A AUDIO SYSTEMS
yet light enough to be pension speakers a perfect seal,

and a lower resonance fre-
quency for better bass response.

Mitsubishi’s Honeycomb Speakers. MS-10 10" 2-Way Bookshelf. MS-20 12" 2-Way Bookshelf. MS-30 12" 3-Way Bookshelf.
For the name of your nearest dealer, please call (800) 621-5199 (in llinois, (800) 972-5855). For more infarmation write Melco Sdles, Inc.. Dept. 52.
3010 East Victoria Street, Compton, California 90221. In Canada, contact: Melco Sales Canada, Ontario.
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Scotts
best
sellers
are your
best

buys.

350 R AM/FM Receiver

570T AM/FM Tuner

oy

188T
Loudspeaker

460 A
, Amplifier

PS-17A Turntable

These six best selling selections
from Scott’s full line of 30 high
fidelity components give you the
optimum combination of price
and performance. Get a best buy
for yourself, get a best seller
from Scott. You won't get a bet-
ter value from anyone. We know
because we’ve been around
longer than anyone.

For your nearest Scott dealer
call (617) 933-8800, or write
H.H. Scott, Inc. 20 Commerce
Way, Woburn, MA 01801.

HSCOTT

The Name tolisten to:

Makers of high quality high fidelity since 1947.
CIRCLE NO. 43 ON READER SERVICE CARD
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nUdIO nellll Views and Comment

AUDIO FOR THE EIGHTIES: A LETTER HOME

RADE SHOWS always exhibit an industry in

love with itself. The fall series of audio
expositions in Korea, Taiwan, and several in
Japan confirmed for me what an intense
world unto itself audio is and how seriously it
is taken in that part of the globe which
dominates the industry worldwide.

Of the four Far Eastern trade shows I saw,
the Tokyo affair, as expected, had the most
interesting exhibits. While Korea has a
rapidly burgeoning audio-manufacturing in-
dustry, it is still technologically subordinate
to that of Japan. The show in Taipei (the
capital of Taiwan) gave some evidence of a
slight advance in that country’s technology,
but the product range is still relatively
limited, and very little of what was shown will
make its way to our shores. Osaka is the
major manufacturing center for Japan's
giants of audio and other consumer electron-
ics categories, but the exposition there
emphasized parts and subassemblies rather
than finished components. And so it was the
Tokyo Audio Fair—the last and biggest of
these shows—that provided the only real
preview of audio products for the coming
model year.

® Cassette Decks: This was one of the two
hottest product categories, the other being
turntables. Manufacturers seem to be pos-
itively enraptured by the sales potential of
decks—at every price and feature level —
throughout the world. What else would
explain the proliferation of new products in a
category that is already so well established?
It was not uncommon for a company to show
at least six new models, and one well-known
manufacturer displayed eighteen decks!
Piano-key controls are regarded as defi-
nitély passé; for the new decks solenoid or
mechanical soft-touch mechanisms are “in.”
Fujiya Audio Co., Ltd. will shortly be
producing a single-motor mechanical soft-
touch transport that will provide a high-end
feel to low-end product. At least one other
supplier is making a similar transport.
Metering continues to be diverse, with
fluorescent formats winning in competition
with LED strips—including some using a
“sweep-needle” meter format. Another major
trend is toward microprocessor applications.
This technology continues to percolate down-
ward in cassette decks, expanding both
convenience and precision features.

® Turntables: Action in turntables was
heavy, with several manufacturers introduc-
ing lateral-tracking models and almost all
following similar design trends with their
conventional models. The lateral-tracking
tone arm appears to be an idea whose
(marketing) time has come. Audiophile
theory has long accepted the principle that
the best way to play back a record is the way
in which it is cut—radially. Over the years,
there have been numerous attempts to
market this idea. Most have foundered on
problems of pricing, reliability (mainly of the
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tone-arm transport), ease of cartridge mount-
ing, and adaptability to different cartridges
(both brand and type).

In Tokyo, an impressive array of major
manufacturers  displayed radial-tracking
turntables. Technics, Pioneer, Yamaha, and
Lux each offered one or more models. The
Technics table, which has already been
previewed by media in the U.S,, is in many
ways the most impressive in how it addresses
itself to the aforementioned problems. Shal-
low and compact (the size and depth of only
twenty stacked record albums), it has a
rugged direct-drive mechanism. The car-
tridge—any cartridge—is easily installed.
Pending the turntable’s acceptance in the
U.S.. Technics is ready to market a full line.

Prices were not available for Pioneer’s two
radial-tracking models. Although bulkier
than Technics’, they will probably be more
than price-competitive, as befits Pioneer’s
reputation in the marketplace. Even Ya-
maha, which in Japan-as in the U.S. tends
toward higher-price components, is evolving
downward price-wise with its radial-tracking
design. Its already introduced $2,100 model
(give or take a few thousand yen) has been
followed by an $800 turntable! Incidentally, a
few of these turntables can be operated in a
vertical position—meaning you can hang
them on a wall.

What

does this mean for the U.S.
consumer? There should be quite a few
radial-tracking turntables at the Summer
Consumer Electronics Show, and they should
reach market by next Christmas. More
significantly, it means that competition
among the biggest names in audio will
produce unprecedented prices and perform-
ance in this previously specialized category.

In conventional-tracking turntables, design
trends follow less startling paths. Straight
tone arms continue to overwhelm the former-
ly popular J- and S-shape configurations.
Front-mounted controls are increasingly obli-
gatory. This permits turntable functions to be
controlled with the dust cover down. Direct-
drive models are becoming more and more
economical. (The changer, by the way, never
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a significant factor in Japan, had no partisans
at the Audio Fair.)

® Cartridges: New moving-coil and moving-
magnet cartridges were seen everywhere. In
Japan, one can get a lot of fancy specifica-
tions at not too unseemly a price. No
particular new technology caught the eye, but
one could assume it was present.

@& Electronics: Separate components, as
might be expected, completely overshadowed
any receiver displays. As anyone involved in
the international marketing of audio can
attest, there is only one major market for
receivers—the U.S. Therefore, one must wait
for the domestic Consumer Electronics
Shows to see the latest in this important
category. Insofar as amplifiers and tuners are
concerned, the parameters of neither per-
formance nor design were significantly ad-
vanced in products shown in Tokyo. Sepa-
rates are a strong but static market in the
Orient, but they have yet to make equal
impact in the U.S. In tuners, there was
abundant use of digital technology—read-
outs, frequency synthesizing, and signal
tuning. Features available only on the most
esoteric equipment three years ago are now
commonplace in popular-price tuners. Result:
U.S. consumers will be increasingly blessed
with superior FM tuners—even as they are
cursed with inferior FM signals.

@& Look and Feel: Cosmetic trends are
pronounced and advancing homogeneously
across all brand and component categories.
The “white” look, or variations thereof, is
secure. Tuning dials, when not digital, strive
to be slimmer yet more legible. Metering
systems are still groping toward this kind of
simplicity. There is a definite emphasis on the
horizontal and flat in all of the major
escutcheon elements, regardless of product
type. This is producing what might be termed
an “International Style” that is acceptable
worldwide. It also relates to how the
components are meant to be displayed and
used. Though they are employing ever more
complex technology, they are looking less
and less intimidating (which is as it should
be), easier-to use, (which is even more as it
should be), and simpler to place in the
listening room, either as an attention-getting
focal point or in a visually unobtrusive
manner.

There is some slight illusion in the
apparent simplification of the new compo-
nents. While they appear to have fewer knobs
and switches, upon close examination they
actually have just as many as formerly.
Presumably this cosmetic discretion exists to
involve the novice audiophile quicker without
putting off the experienced hobbyist who
appreciates maximum flexibility.

@ Question: We are moving into an era of
audiovisual technology that is blurring the
distinction between the audio and the visual
with- respect to consumers, media, and
manufacturers. There were many products
displayed, such as stereo TV sound tuners,
mono-to-simulated-stereo signal processors,
etc. that are already in use throughout Japan.
This prompts a question: When will the FCC
give the go-ahead to American networks for
TV stereo-sound transmission, already a
well-accepted fact of life in Japan?

—Al Copland

FEBRUARY 1980

Intradacmg the workl’s lightest open-
air, over-the-head headpeiones. They're so
“unlike zoaventional hecdphones. we call
therr Sonyphones.
The MDR-3 Senyphonea are
- soight you hard feel them. Yet,
l they're ingenious.y designed to
Gelsvef spectaciar sound.
= Getthe MDR-3 Sany-
phones. And feel Eke you're
listering to music v-ntk out

SONY.

© 1979 Sony Ind.a Div: of Sony Corp. of Amer., #W. 57tk St.. K.Y, N.Y. 10018. Sorir is a registeredbtrademark of the Sotiy Corp
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Soft music and soft lighting go 1ogether. Pfeser\.e the r "marﬂlc\mood
Robms ROBOLITE snaps on Iurrﬂable dustcovers -and’ mu inates the

Ihe’gﬁwe 1ou want v
|ne on room lights or fl_mluﬂng

'ihe dustcover-is lowe sk for a demonstrahen fi dealer.
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tIntosh

“A Technologieal
Masterpiece...”

MclInfosh C 32

“More Than a Preamplifier”

Mclintosh has received peerless ac-
claim from prominent ﬁroduet
testing laboratories and outstand-
ing international recognition! You
can learn why the “more than a
preamplifier” C 32 'has been
selected for these unique honors.

Send us your name and address
and we'll send you the complete
product reviews and data on all
Mcintosh products, copies of the
international awards; and a N
American FM directory. You will
understand why Mclntosh product
research and development always
has the appearance and tech-
nological fook to the future.

Keep up to date.
Send now - - -

Mcintosh Laboratory Inc.
Box 96 East Side Station
Binghamton, NY 13904

Name

Address

City State Zip

If you are in a hurry for your catalog please
send the coupon to Mcintosh. For non-rush
service send the Reader Service Card to the
magazine.
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Technical Director Klein
discusses record cleaning
and other esoteric matters
with Dr. Bruce Maier, founder
and president of Discwasher.

MOSFETs

Q Advertisers in your magazine are tout-
= ing the virtues of MOSFETs in their

- equipment. Exactly what do the initials

stand for and what is it that the device
accomplishes?

EvaN STEIN

Los Angeles, Calif.

A The once-over-very-lightly discussion
« that follows will no doubt provoke
some disagreement among a few engineering-
level readers, but here goes:

A MOSFET (metal-oxide semiconductor
field-effect transistor) is a type of amplifying
device that differs both in construction and
operation from the more common bipolar
transistor. MOSFETs have properties that
make them especially suitable for two audio
areas: radio-frequency amplification and
power amplification. Most high-quality FM
tuners use a MOSFET as the input transistor
because a MOSFET has both low noise and
resistance to overload, two qualities vital to
the “front end” of any tuner.

The output stages of power amplifiers use
MOSFETs for different reasons. A power
MOSFET, unlike a power bipolar transistor,
will not tend to burn out when overloaded.
Transistorized power-amplifier circuits have
traditionally used extensive protection cir-
cuitry to guard against transistor overload,
but with MOSFETs these protective circuits
(and any sonic aberrations they may cause)
can be eliminated or vastly simplified.

While power MOSFETs have superior
high-frequency response and greater inherent
linearity than power bipolar transistors, they
are also a great deal more expensive (perhaps
a ten-to-one difference on the manufacturer’s
level) and apparently more difficult to design
into a circuit than they should be. These two
problems will be worked out as the semicon-
ductor industry gains experience with power-
MOSFET design, which at present is a fairly
new technology.

Associated Equipment

It would be extremely helpful in your
Q- equipment reviews if you were to list

the other components in the systems used in

the listening portions. Isn’t it rather unfair

to describe the sound of a phono cartridge
without naming the preamplifier, power
amplifier, and loudspeakers it was heard
through? And wouldn't it also be useful to
know what equipment the record reviewers
use—in order to judge the validity of their
comments on sound quality?
Mark NITTEL
Bellingham, Wash.

In any rigorous scientific experimental
A. procedure, test equipment is always
carcfully specified. The purpose is to make it
possible for anyone wishing to test the validi-
ty of the results to replicate the experiment
using the same instrumentation and proce-
dures. However, given the inherent subjectiv-
ity of any normal listening test, equipment
listing is meaningless except to reassure a few
doubters that the associated equipment is
good enough not to obscure possible deficien-
cies in the equipment under test. In my view,
it’s not that difficult to find adequate asso-
ciated equipment, but I'm sure there are
those who disagree with me, taking the posi-
tion that the special virtues of particular
components are revealed only by prolonged
listening and then only when played
through—or with—other components of
equal virtue.

Reader Nittel, like many others (properly)
concerned about nuances of reproduction,
ignores the critical effects of speaker place-
ment and room acoustics on the sound reach-
ing the listener’s cars. These two factors alone
can introduce more differences in the sound
quality of a fine system than the specific
components used. And, unfortunately, with-
out proper test equipment these acoustic
effects cannot be specified precisely enough
to be duplicated.

As far as record reviews are concerned, |
doubt that Mr. Nittel’s suggestion would
achieve his desired end there either. We do
ensure that our reviewers have good equip-
ment, but experience has shown that musi-
cians or reviewers are not necessarily the best
judges of the quality of reproduced sound.
(Possibly because, even when it’s wrong, they
hear it right in their mind’s ear: as performers
they hear music from a special physical
perspective that biases their notions of proper
balance, or as critics they are concentrating
first on the music and only secondarily on the
sound. This is analogous to the big problem
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with proofreading: the eye tends to correct
typos in order that the mind may extract the
sense.) In addition, there is always the prob-
lem of whether the record reviewer and the
reader are getting equally good pressings;
they may, for example, come from the same
press run, but not the same stamper.

The best approach for those concerned
with the sonic tastes of reviewers is to find
one whose evaluations seem to agree with
theirs in general and apply a heavier positive
weighting to his or her opinions on sound
quality than those of other reviewers of un-
known tastes.

Finally, we do, of course, mention asso-
ciated equipment—when it is significant,
such as the tone arm we test a cartridge in.
But, as far as the electronics or speakers are
concerned, we want to avoid putting what
may look like some special seal of approval on
a particular set of components when we know
that there are dozens of other combinations
available that will serve as well and sound as
good as the particular ones used.

Diamond-stylus Addendum

® /n your reply to the “Diamond in the
Buff”’ question in the October 1979 issue,
you provided a most instructive answer
about the various types of diamond tips.
Although the information is accurate, I am
afraid it is incomplete.

In addition to the types referred to in your
column, there is the bushed-type diamond
stylus that Shure Brothers has been using for
years in many cartridge models. We have

Fully automatic belt drive

The GT350 is a remarkable furntable. It is a product of Garrard's
elite team of designers and engineers we call the Advance
Design Group. The belt-driven, front<entrolled G350 infegrates
an ultra-light carbon fibre headshell with an ulra-light fonearm.
An extraordinary 3 year limited warranty underscores the accu-
racy and reliability of the GT350 drive system.

what makes the GT350 “remarkable” is that it reproduces
music with unprecedented genfleness and exquisite accuracy.
wirite to us, or ask your dealer for & convincing demonsiration.

Advance Design Group

Gar‘r‘ar‘d Division of Garard US A Dept A, 100 Commercial Street, Plainview. NY 11803

DIAMOND

— e Y

1 = ———

avoided the bonded type because of the
possibility that the brazed diamond chip
may break off during usage. Our design
[shown above] consists of a diamond rod
installed in a metal bushing and securely
fastened by both mechanical means and
baked epoxy cement. For most applications,
the material used for the bushing is alumi-
num. Steel is used by many cartridge manu-
Sacturers for their lower-cost models. It is
worth mentioning that we produce extremely
small, lightweight versions of aluminum-
bushed tips that weigh no more than the
0.008- to 0.01-inch-diameter nude-diamond
tips of many manufacturers. The use of
nude-diamond tips does not in itself guaran-
tee a stylus with a lower effective mass.
BERNHARD W. JAKOBS
Vice President, Engineering
Shure Brothers
Evanston, I1l.

Thanks, Mr. Jakobs, for enabling us to

« see that a diamond in the buff is not
necessarily worth two in the bush(ing).
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You can’t Buy better protection for y¢
records than LIFESAVER with DiscPr
formula, I~s unique combinatio
and nion-icmic chemistry creates
layer of pretection, molecularl
to last for wears.
The ideal antistat andrecord lub
LIFHESAVER preserves and improves
every record vou own. It’s everything you

would expect Trorm the leadér in advanced- 1 o+ Py KPR T
technology phono eartridges and o aUd'o —teChN'ca
state-of-the-art recordings. Available I\ INNOVATION & PREGISION 6 INTEGRITY
at all Audio-Technica dealers today,

AUDIO-TECHNICA U.S., INC., Dept. 20F, 33 Shiawassee Avenue, Fairlawn, Ohio 44313
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VOLUME CONTROL

ONE of the most sadly misunderstood
elements in the whole audio system is
the lowly but essential volume control, and
perhaps the saddest part is that many of those
who don’t understand it don’t understand
that they don’t understand. If you have ever
been heard to utter anything resembling the
following statements, then this column is for
you.

e Boy, listen to how loud this amplifier (or
receiver) gets when | just crack the control.
That’s power!

e My amplifier plays louder at a given
volume-control setting than yours, so it must
be more powerful.

If you harbor either of these notions (or
others like them), there’s a good chance
you’re not too clear about how the volume
control actually does its job, so let me dispel
some of the fog.

First, let’s consider just what it is that’s
behind the volume knob on the front panel of
your amplifier or receiver. (For convenience,
incidentally, I'll be referring throughout to
the conventional rotary control, the straight-
line slider type being different only in its
mechanical action, not in how it works in the
circuit.) Most volume controls (technically
called “potentiometers,” or “pots”) look like
round, flat pillboxes, each with a metal shaft
protruding from the center and three solder
lugs (where the electrical connections are
made) flanging out on the edge. The shaft
goes through a hole in the chassis, it is bolted
into place by a single nut, and the turning
knob is fastened to it by a set screw or by
spring pressure. Inside the pillbox is a ring of
resistance material, such as carbon, around
which runs a spring-metal contact that
rotates with the shaft. In stereo equipment,
there is a pair of these pillboxes; when they
are attached together and operated by a
single shaft they are known as “ganged”
controls.

The volume control, whether it’s operating
in a receiver, an integrated amplifier, or a
separate preamplifier, is connected at some
point between the input and output so that it
can control the amount of signal flowing
through the circuit. To help visualize this,
think of the volume control as a valve
mounted on a water pipe. When the valve is
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fully open, it has effectively been removed
and the water passes that point in the pipe
unimpeded. As the valve is progressively
closed, however, less and less water is
permitted to pass until the valve is shut
completely and all water flow has been
stopped. It is obvious that the valve canmot
increase the flow beyond that being fed to it;
it can only decrease it, appearances to the
contrary notwithstanding. Most people prob-
ably understand the relationship between the
water and the valve, but the relationship
between a volume contro! and audio signal
strength is not so clear. It is, however,
basically the same: the volume control cannot
enlarge the signal going through its part of
the circuit; it can only reduce it. Its action,
then, despite appearances, is not up but down.
When the volume control is turned fully up. it
is effectively not there at all—like the fully
open water valve.

There’s another way in which the volume
control’s action can be deceptive. It would
seem reasonable to assume that a control is

control chosen by the design engineer. One
control with a given electrical value might
pass a high percentage of the signal when the
knob has barely been moved, while another of
the same electrical value might be graduated
to provide a smooth and even increase as the
knob is turned. The former might provide
seemingly impressive results, but the latter
could prove more useful.

It should also be realized that the amplifier
is not necessarily producing its full power
output just because the volume control is all
the way up, for this too depends not on the
control but on the signal being presented to it.
Not all sources (tuner, tape, etc.) produce the
same signal-voltage level, and since the
control can only decrease but not increase,
the amount of output available at full
clockwise rotation (when the control is
effectively out of the circuit, remember) will
vary with the input.

Volume controls appear in a variety of
places under different names. On a tuner the
designation may be “level” or “output-level”
control. This is the same kind of “volume
control”” device, but in this application it is
intended to adjust the signal strength going to
whatever preamp or amplifier follows. And
some sophisticated preamplifiers will have
level controls for each input. These are meant
to be used for balancing different sources
with varying signal strengths in order to avoid
sudden changes of volume when switching
from one to another.

As a rule of thumb, and if the manufactur-
er’s instructions are lacking, such subsidiary
volume controls should be set so that you get
a reasonable volume level with the master
volume control at about a twelve- or
one-o’clock setting, with a very loud signal at
perhaps three o’clock. The volume (or
“gain”) control on a power amplifier is
usually set full up unless this results in hiss
(from the stages in the preamp after its
volume control) or too much volume with too
little rotation of the preamplifier’s volume
control. In such a case, it should be eased
back until a comfortable relationship is
established. Achieving the proper interrela-
tions in the settings of the level controls in a

Typical dual (stereo) volume

control. Usually the shaft

is shorter and knurled or split
to accept a push-on knob or

flat on one side to take
a set-screw knob.

SHAFT

MOUNTING NUT

TWO SECTIONS, ONE
FOR EACH CHANNEL

SOLDERING LUGS

passing 25 per cent of the available signal
when it has gone through 25 per cent of its
rotation, 50 per cent at the halfway point, and
so on. It may be doing so, but there’s a good
chance that it is not, depending on the
graduation, or ‘“‘taper,” of the particular

system is not just a matter of convenience;
it will also help prevent overloading of inputs
(which results in distortion) or having to
operate an amplifier with its gain turned up
so high that its inherent noise becomes
audible. 0
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Free

details on a different
kind of record club

offering. .. BACH, BEETHOVEN, BRAHMS,

FLEETWOOD MAC, LINDA RONSTADT, CHICAGO, KANSAS
BARRY MANILOW, BOSTON, ELTON JOHN, JAMES TAYLOR,
JEAN-LUC PONTY, CROSBY, STILLS & NASH, STEVE MILLER BAND,
PETER FRAMPTON, BARBRA STREISAND, EAGLES, CHUCK MANGIONE

and every other composer and artist in print.

You can now own every record or tape that you
may ever want . . . at tremendous savings
and with no continuing purchase obliga-
tions. You can get valuable free dividend cer-
tificates, you can get quick serviceand 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” ob-
ligations 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 serv-
ice. If we don't stock it we'll get it for you.

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

DISCOUNT DIVIDEND CERTIFICATES. Di-
vidend Gifts—Every shipment carries 'a di-
vidend gift or dividend certificate. Certificates
redeemable immediately for extra discounts.

NEWSLETTERS. Happenings in the world of
music; concerts, critiques, new releases . . .
special super-sale 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.
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QUICK SERVICE. Same day shipping onmany
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 prod-
ucts and services. Everything is guaranteed
factory fresh and freg of defects or damages of
any sort. Your total satisfaction is uncondition-
ally guaranteed.

Discount Music Club is a no-
obligation membership club that
guarantees tremendous discounts
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

for immediate information.

r———_—_——-_——__—1

[ —;—; Discount Music Club I
l == Department 9-0280 I
I 650 Main St., New Rochelle, N.Y. 10801 I
I NAME I
I ADDRESS I
= CITY =
I STATE ZIP I
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Tape Talk

By Craig
Stark

Metal Wear?

My dealer recently told me I should
Q. avoid using the new metal-particle
tapes because they would wear out the heads
even faster than chrome does. Is this true,
and, if so, why do they sell the stuff?

ENRico Lapaz
Washington, D.C.

While competition between audio prod-
A. ucts is generally carried out at an
ethical level, even the audio industry has its
share of unprincipled rascals, along with a
predictable number of people who get duped
by them and spread malicious rumors with-
out knowing any better. Whether your dealer
is a charlatan or a fool 1 don’t know, but he
must be one or the other.

The original “wear scare” began—so far
as | have been able to trace it—as an innocent
question: “Since chromium is a hAarder mate-
rial than iron, won’t it tend to wear heads
faster?”” At the time the question was raised
(shortly after CrO, tapes were first intro-
duced about a dozen years ago) almost all
tape heads were made of a “soft” permalloy
material, and everyone’s principal experience
was with open-reel tape decks. At 7! inches
per second, the primary tape speed at the
time. head wear from regular ferric-oxide
tapes was (and, to some degree, still is with
open-rcel tapes) a problem, and intuitively at
least it seemed as if the harder CrO, might
possibly cause trouble in this area.

Without waiting for scientific test results,
some individuals planted the false accusation
that the then-new chromium-dioxide cas-
settes might indeed have a better high-
frequency capability than ferric oxides (this
they couldn’t deny), but that they were exces-
sively abrasive. It wasn’t true then, and it
certainly isn’t true now.

Now, of course, we come to metal-alloy
tapes, and once again the old theme comes
up. “Pure metal” seems as if it must be
harder even than CrO,, so “naturally” tape
heads must be expected to melt like butter
under a hot knife if you use it. Balderdash!
This time, knowing the power (and possibili-
ty) of malicious rumors, tests were made: they
demonstrated no difference in head wear.
Moreover, though for reasons entirely uncon-
nected with head wear, the head materials—
Sendust and ferrite—used by virtually all the
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manufacturers who produce “metal-ready”
cassette decks are many times harder than
the old “soft™ permalloy.

Tosum it up, a/l tapes are abrasive to some
degree, but neither metal-particle nor chrome
cassettes are more abrasive than their con-
ventional ferric-oxide counterparts. And
while all tape heads can be worn down by any
tape given a high tape-to-head speed and
enough time, at the cassette speed (173 ips)
you arc far more likely to wear out the motor
bearings on yoyr deck than you are to wear
out the heads.

MPX Defense System

What is an MPX filter, and why should
Q. it be switchable? It sounds like an
anti-ballistic-missile system to me!

LEON GARVEY
Detroit, Mich.

A Multiplexing (MPX) refers to any pro-
« cess by which multiple channels of
information (in this case the two channels of
stereo sound) are combined for transmission
through a single channel (in this case an
FM-radio signal). A low-level 19-kHz “*pilot”
signal broadcast along with the audio signal
is used by a stereo receiver to synchronize its
multiplex decoder with the transmitter’s mul-
tiplex encoder. It is this 19-kHz multiplex
pilot signal that has to be filtered out.

ldeally, the tuner should eliminate all
traces of the 19-kHz “pilot” signal from the
FM outputs, since it is merely a “control”
signal and not meant to be heard. In practice,
however, tuners differ with respect to their
ability to suppress the MPX pilot. Every
tuner manufacturer wants to keep his FM
frequency response as “flat’ as possible to 15
kHz (the upper limit of the FM transmission
band). But filters that will eliminate all
residual 19-kHz signal without affecting the
audio information at 15 kHz tend to be
complex. Thus, in many tuners and receivers
some amount of the 19-kHz pilot signal leaks
through and appears at the tuner’s output
along with the desired audio signal.

Since the Dolby system in a tape deck
achieves its noise reduction by working on the
very low-level high-frequency signals, it can
be “fooled™ into improperly encoding and
decoding the tape by the presence of any

significant amount of 19-kHz signal. To pre-
vent this possibility, “MPX filters” are incor-
porated on many cassctte decks to make up
for the deficiencies of less-than-ideal tuners
or tuner sections. The reason the MPX filter
is made switchable at the cassette deck end is
so you don’t have to use it.

Dubbing Encoded Tapes

I've made a number of dbx-encoded
Q. open-reel tapes that I want to copy
onto cassettes. Can I dub them directly, or is
it the proper procedure to play them through
a dbx decoder and then re-encode them as
they go into the cassette?

EpwarD L. DWYER
Manahawkin, N.J.

A According to dbx, you should copy the
= dbx-encoded tapes in their originally
encoded form so that the only decoding oper-
ation is when you play back your cassette
copy. (This is, incidentally, the opposite of
the recommended procedure for dubbing a
Dolby-B encoded tape. In the case of Dolby,
you should decode the “master” tape on its
machine and re-encode the copy on the
machine recording it. The reason for the
different procedures is that Dolby encoding
and decoding are level sensitive, while dbx
processing is not. If you have calibrated level
tones on a Dolbyized tape you can copy it
directly too, but lacking these it’s better to
decode and then re-encode when using the
Dolby system.)

There is a possible price to be paid, howev-
er, for the dbx system is sensitive to frequen-
cy-response variations; if your cassette deck
has poor high-frequency response, for exam-
ple, dbx processing will make it worse. This
does not affect the copying procedure, which
is as | have described, but it could be relevant
to whether the dbx noise-reduction system is
appropriate for use with your particular cas-
sette machine. As to that, try it out and see;
you risk nothing but a little time and effort.

Tape Length vs. Quality

My dealer told me recently that the

Q « reason he doesn’t stock C-46 cassettes

is that they are sonically inferior to the more

normal C-60 and C-90 lengths. Is there
anything in this?

L.S. NELsoN

Louisville, Ky.

Your dealer either has his lengths mixed
A. up or he was simply looking for a
handy way of explaining why he didn’t stock
an item (the C-46) for which he found
relatively little popular demand. In almost all
cases a C-46 is made identically to a C-60,
and in the rare instances where a slightly
thicker oxide coating is used on the C-46, the
result should be slightly better than with the
C-60.

At the other end of the scale, however, I do
not recommend the use of C-120 cassettes,
for here the thickness of both the base film
and the oxide coating must be reduced in
order to fit the necessary length of tape into
the cassette shell. Many tape machines have
great difficulty handling the thin tape in
C-120’s, and the thin oxide coating reduces
sonic potential as well.
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. Could this wild-eyed figure

-7 be the world's greatest

/' musical genius?

. Hear the answer in the
inspired “madness” of the most

magnificent music ever composed.

£ If you saw this grotesque figure, youd have thought he was
mad. In truth, he was struggling with the desperation and fury
of being toa deaf to hear the orchestra play his music or the
audience aprlaud it.

But Ludwig van Beethoven broke through the awful silence with
tumultuous music that makes the listener’s soul expand and the skin
zhill-as you will discover in the first album of the BEETHOVEN

BICENTENNIAL COLLECTICN from TIME-LIFE RECORDS.

Hear von Karajan and the Berlin Philharmonic
play the first six symphonies—free for 10 days.

Experience for yourself the surging force of composer Ludwig van
Beethoven combined with the methodical force of conductor

#  Herbert von Karajan in what has to be one of the most

electrifying musical “collaborations” ever.

In five 12-inch LP stereo disks, recorded by the famous
Deutsche Grammophon, you will hear the stirring Leonore
Overture No. 3, as well as six complete symphonies,
among them:

SYMPHONY NO. 3 (“Ercica”) Described by one critic
as "the greatest single step by an individual composer in the
history of music.”

SYMPHONY NO. 5 From brooding drum taps and

.. weeping viclins ta a jubilant electrifying conclusion.

e SYMPHONY NO. 6 (“Pastoral”) A trip

to the country—complete with night-
ingale (flute), cuckoo (clarinet) and
quail (oboe).

No risk or obligation

If you are delighted with Volume I,
you may keep it for only $24 95 plus
shipping and handling. You will then
enjoy free auditions of additional

volumes in the Collection...symphonies,
Nos. 7-9 (von Karajan). .. the celebrated
piano sonatas...and so much more. Other-

The Ultimate
Beethoven Collection:

All 9 Symphonies. 7 Overtures.

8 Concertos. 23 String Quartets.

50 Violin, Piano and Cello Sonatas. ™ § ™ §

i5)2 If"lederaf?)n(i ]ﬂé’lUCJ},l,fmUCh mt()re' BECCRDS wise just reeurn it within 10 days and your subscrip-

Petorme by (LSPGO L
. v i [ - r write: -1 , lI'ime & Lite

Dieskau, Fournier, The Amadeus Quartet, Richter Building, Chicago, IL 60611.

BEETHOVEN BICENTENNIAL COLLECTION




Synthes

Sony’s new receiver creates higher-fi with a computerized

Dream up a stereo test and compare our new
STR-V55 receiver work of art with any other
receiver you care to hear. Or view. :

The measure of the receiver you invite
into your home should feature unusually
intelligent versatility. Ample power.
Inaudible distorticn. And an attractive
design that speaks with a quality “finish”

Ot course, we'd like to recommend
our STR-V55 because we synthesized our
newest tachnology to give you the incredi-
ble accuracy of frequency synthesized
tuning, a versatile
microcomputer and
silent, uninterrupted
power. The tuner sec-
tion.is so sophisticated !
that a highly stable quartz-
crystal oscillator locks in AM
and FM signals for brilliant-
ly faithful reproduction
of broadcast programming.

- And the microcomputer

= gives you tuning options

- that simply don't exist
anywhere else.

Memory scan is our latest exclusive tuning
advance to span the bands automatically. Press
a button and preset stations are automatically
tuned in sequence for approximately 3.5 seconds
each. Hands-off tuning lets you automatically
monitor your favorite stations and simply press-
ing the appropriate station button tunes in your
selection for continuous listening.

Choose aute tuning to capture stations
with frequencies that you don't know for certain.
A touch of a button precisely finds the next
station encountered up and down the fre-
quency band.

Manual tuning lets you approach known
frequencies at high speed and then obtains
the exact frequency in precise, discrete steps.

And preset tuning instant-
ly recalls any of the eight sta-
tions that are stored in our new
- MINOS (metal nitride oxide
semiconductor) memory that
can't be accidentally erased.

Our beauty is not only designed for easy
viewing, it's coordinated to be proudly displayed.
Bright electrofluorescent digits display fre-
quencies. Bright green LEDs in a five-step array
show signal strength. And red LEDs pinpoint
your favorite stations at a glance.

Cousider the power of 55 watts per channel
that propels the intimacy of the.original per-
tormance through Sony's advanced DC amp
technology. And a high-gain low-noise phono




ized Art.

tuner, a DC power amp and Pulse Power Supply.

And highly responsive Hi-fT power transistors
artfully reproduce com-
plex wave forms

even at high
frequencies and
full output power.
Sound is so
clear that quiet
intervals are Hi-fy power tra
quiet even at the highest listening levels
Sony's STR-V55 is more of a receiver
because you demand to hear more of your
music. Own our masterpiece.

LOW FETER ,N'OOE_' l
iLL 8

STR-V55

amp in the preamp section enables you to even
use an MC cartndge with your turntable to
capture the subtleness of
the softest, most delicate
music.

It's also important to
know that an efficient,
compact Pulse Power
Supply provides stable DC
power even at peak levels.
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Sansui is breakingup
a very successful relationship.
The TU-717 has a new mate: The AU-719.

Sansui has just infroduced an exciting new with music. Sansui alone, with it's DD/DC technology.
integrated amplifier, the AU-719. It represents the is able to provide both low THD and lowest TIM
very latest developments in audio and electronics simultaneously. Instead of the harsh metallic sound
technology. It is so good., in fact, that it has replaced you sometimes get on a conventional amp when the
its rave-reviewed, best-selling predecessor as the musical signals are complex, with the AU-719 you
partner of the TU-717 tuner. hear only magnificent music.

The TU-717's performance has been exirav- THD is less than 0.015% at full rated power of
agantly praised by professional critics and knowl- Q0w/channel, min, RMS, both channels into 8 ohms
edgeable consumers alike. With advancedfeatures from 10 - 20,000 Hz. Overall frequency response
like switchable IF bandwidth and specs like 81d8 is awesome: DC - 400,000 Hz, +0, —3dB. Hum and
signal-to-noise ratio and 0.06% THD, it's only natural. noise are a super-silent —100dB on aux and —88dB on

We expect the tuner’s new mate to receive a phono. The phono equalizer, which adheres to the
fremendous reception and set industry amplifier standard RIAA curve within =0.2dB from 20 - 20,000
standards for a long time to come. Here's why. Hz, also uses our unigue DD/DC circuit for record

INTRODUCING DD/DC reproduction that's second-to-none.
What particularly distinguishes the new AU-719 CONTROL YOURSELF
amp is Sansui's patent-pending DD/DC (Diamond The unit is equipped with a full complement
Differential/ DC) circuitry that provides the extremely of versatile controls and connections to create the
high drive current neededto reduce THD by adding system and sound that's right for you, including two
large amounts of negative feedback without comp- phono andtwotape inputs, defeatable fone controls
romising slew rate or adding TIM. with switchable center frequencies, deck-to-deck tape

Slew rate refers to an amplifier’s ability to dubbing and a very convenient 20 dB muting switch.
respond to rapidly changing musical signals. The Audition the new AU-719 and matching TU-717
slew rate of the AU-719 is an astounding 170V/u Sec. at your authorized Sansui dealer. We think it will be the

MAGNIFICENT MUSIC start of a very successful relationship.

Many modern amplifiers have extremely low
total harmonic distortion specs. Andthat’s important. SANSUI ELECTRONICS CORP.

éyndhugslt l\iewéersel_xd07$7k1 . GJcrdenc, Ca. 90247
i | i i ansui Electric Co., Ltd., Tokyo, Japan

But THD is measured vynh steady Test S|grjc_1is and is 8o neal Audio Erons S A Amwerg Beigium

not really representative of an amp’s ability o deall In Canada: Electronic Distributors
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EARS ago, before the advent of transistors,

it was an accepted fact of life that an
FM tuner would be touchy and critical to
tune for minimum distortion, and that it
would drift to some degree (or sometimes
unceasingly) as it warmed up. Only a few of
the most expensive tuners were relatively free
of these flaws, but most hi-fi enthusiasts were
willing to accept the need for an occasional
tuning touch-up as part of the price one paid
for low noise and wide frequency range.

These two effects (drift and critical tun-
ing) arose from unrelated causes, in spite of
their similar effect on the sound quality from
the tuner. Drift was thermal in nature; the
considerable heat given ofl by vacuum tubes
gradually warmed up the components in the
tuner, changing their physical dimensions.
Minute changes in coil diameter or in the
spacing of capacitor plates could produce
rather large frequency shifts in the tuner’s
local oscillator (although I will be referring to
“tuners”’ here, the FM section of a receiver or
radio can be included in this category). The
problem of critical tuning resulted from the
narrow discriminator bandwidths common in
those days. It was usually possible to tune in a
signal at three closely spaced frequencies, but
only the center one had acceptable noise and
distortion levels.

Both problems were curable in those early
days by the liberal application of good engi-
neering. It was (and is) possible to compen-
sate for temperature-caused frequency drift
in a tunable oscillator, but it is costly both in
development time and in production. In the
mid-1950s, wideband discriminators and ra-
tio detectors that alleviated most tuning prob-
lems made their appearance, notably in the
H. H. Scott tuners. When detector band-
width far exceeds a tuner’s i.f. bandwidth, the

FM Tuning

signal can then be picked up at only one point
on the dial. The distortion levels and the need
for precise tuning were also considerably
reduced by the use of the recently developed
wideband-detector circuits.

There was a “‘cheap and dirty” way to solve
both problems at negligible cost and at the
same time make accurate FM tuning easy to
achieve. That way was automatic frequency
control (AFCY, which used the d.c. output of
the discriminator to adjust the frequency of
the internal oscillator for accurate tuning.
Depending on the circuit design, the AFC
could be made so mild that the user was
hardly aware of its presence, or so powerful
that the tuning would snap from cne station
to the next with no dead space between them.
However, a pawerful AFC system could also
prevent the tuner from receiving a weak sta-
tion that was close in frequency to a much
stronger one. The strong station tended to
“pull” the tuning to itself. For that reason, on
most tuners the AFC could be disabled by a
front-panel switch.

A more elegant solution was the automatic
AFC switching system used in some sets
more than a decade ago. The tuning knob,
isolated from the chassis ground, was the
sensing element of a switching circuit that
would respond to power-line hum picked up
from one’s hand when it was touched. The
switching circuit disabled the AFC so that a
signal could be tuned in by hand without
interference from a stronger signal. When the
knob was released, the AFC was automati-
cally restored.

The replacement of vacuum tubes by tran-
sistors eliminated much of the actual need for
AFC. Cooler-operating tuners and receivers
were much less susceptible to drift, and for
some years hardly any of them featured AFC

Tested This Month

(it was sometimes present, but that fact was
rarely mentioned in the product specifica-
tions). Then, a few years ago, AFC reap-
peared under a space-age nom de plume.
Variously described as “quartz-lock” or “ser-
vo-lock”™ and usually controlled by the touch
of the user’s hand on the tuning knob, this
was really nothing else but our old friend
automatic frequency control, albeit with
greater locking power and circuit sophistica-
tion than in the past.

In a “quartz-lock™ system, the reference
for controlling the local-oscillator frequency
is a quartz crystal oscillating usually (but not
always) at the 10.7-MHz intermediate fre-
quency. A “servo-lock” system is generally
the familiar AFC, sometimes amplified and
with logic systems that eliminate the common
weaknesses of that feature while retaining a
strong locking action.

CON('URRENTLY with these developments, a
few tuners began to feature “frequency syn-
thesizers” instead of the usual free-running
local oscillator. A synthesizer is a system that
can generate any of a number of discrete
frequencies whose accuracy is determined
solely by that of a reference quartz-crystal
oscillator. Although there are several systems
of frequency synthesis, most of those in cur-
rent use are based on the ubiquitous phase-
locked loop, or PLL, which is available in
inexpensive integrated-circuit form (they are
used by the millions in low-cost CB radios).

Most synthesized tuners establish their
kinship with the digital world by replacing
the familiar analog dial scale and tuning
knob with a three- or four-digit numerical
display of the tuned frequency. Tuning is
usually by means of pushbuttons rather than
by a knob, with many tuners offering an auto-

ADC Sound Shaper Three Equalizer ® Realistic STA-2200 AM/FM Stereo Receiver
Beyer DT440 Headphones e JBL L150 Speaker System
Crown SL-1 Preamplifier and PL-1 Power Amplifier
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matic scan either upward or downward in
frequency until a station is acquired, or, if
desired, a discrete jump of 100 or 200 kHz
each time a button is touched. The tuning
technique for such a tuner is a bit different
from the usual FM tuning process, but it
certainly is not hard to master.

IT is easy to become lulled by the comforting
presence and prominent visibility of an accu-
rate four-digit frequency display into think-
ing that this is a guarantee of precisely accu-
rate tuning. Well, it is not, although it is
usually close enough to satisfy any practical
need. All that a quartz-synthesized tuning
system, or a quartz-locked tuning system, or
any of the related tuning techniques can
guarantee is that the local oscillator of the
tuner is set very close to the frequency that
will convert a broadcast signal on the desired
channel to the tuner’s i.f. frequency (normal-
ly 10.7 MHz). Unfortunately, the accuracy
and symmetry of the i.f. passband center fre-
quency, as well as the tuning of the discrimi-
nator, are rarely exact enough to warrant
total confidence in the implied accuracy of
the digital frequency readout. If the i.f.
amplifier has ideal response characteristics
and its center frequency is exactly 10.7 MHz,
and if the detector or discriminator has simi-
lar ideal properties, then we would indeed
have an optimally tuned FM signal. Since
these conditions are not usually met, in gener-
al we do not.

The effect of any mistuning is usually an
increase in distortion, particularly at high
modulation percentages. This problem is
tacitly recognized in the IHF standard on
tuner measurements, which calls for the tun-

er to be adjusted for minimum distortion in
its audio outputs when connected to a stand-
ard FM signal generator. Rarely, if ever, are
the tuner’s own meters or other tuning aids
good enough to ensure this result, so the tun-
ing must be done with the aid of a distortion
analyzer connected to the tuner output. Most
tuner measurements are made with the AFC
(when available) disabled. It has been our
experience that most AFC or “locking” sys-
tems do not produce the same minimum dis-
tortion that can be obtained by critical man-
ual tuning. On the other hand, most of them
will give a lower distortion than can be
achieved by depending on a centered tuning-
meter pointer or LED display.

Incidentally, the presence of a digital fre-
quency display on a tuner’s panel (sometimes
in conjunction with a conventional analog
dial scale) does not always mean that the
tuner contains a synthesizer of any sort. Such
a readout is nothing more than a substitute
for a highly accurate dial readout. It is a
nicety, but it is not a feature that will neces-
sarily result in more accurate tuning.

One manufacturer has taken the FM bull
by the horns, so to speak, and designed a
tuning system that automatically adjusts the
tuner for minimum distortion on any received
signal. Kenwood’s DDL (“distortion detec-
tion loop’’) is featured in their KT-917 tuner,
and it does indeed tune the set accurately and
invariably to the minimum distortion setting.
It is highly ingenious, as well as complex and
costly. Unfortunately, given the state of FM
broadcasting in the U.S., even this engineer-
ing tour de force is not likely to produce an
audible improvement over other good, but
conventional, tuners. This is because an FM

1

tuner’s inherent distortion is in most cases not
a significant part of the total distortion at the
tuner’s output.

That is the “bottom line” in the tuner-
accuracy accounting. The FM distortions
that are most annoying are likely to result
from multipath reception, which is treatable
only by a proper antenna properly oriented
(with some help from a good capture ratio
and AM rejection in the tuner). Ordinary
tuner nonlinearities contribute a minuscule
part of the total distortion that emerges from
the loudspeakers even when the tuning is
done the old-fashioned way by trying to cen-
ter the pointer on a tuning meter.

These tuning systems (especially the syn-
thesizers) are conveniences, and often very
useful ones. Tuning becomes a matter of
touching a button or setting a dial to an
approximate frequency, letting the tuner cir-
cuits do the critical part of the job. They
might be likened to an automatic transmis-
sion in an automobile as compared with a
manually shifted transmission. The automat-
ic’s only real advantage is convenience, but
that is sufficient to make it the almost univer-
sal choice of the buying public.

THE “pushbutton” tuning ease of a synthe-
sized tuner (now appearing in a relatively
moderate price range) is, to me, very attrac-
tive. It might not be worthwhile to spend
hundreds of extra dollars for that conven-
ience, but in modern tuners it comes along
almost “free.” Many synthesized tuners also
have six or more memories for preset station
frequencies, so that one does not even have to
look at the digital frequency display to select
a station!

- Equip

T

ment Test Reports
By Hirsch-Houck Laboratories

ADC Sound Shaper Three Equalizer

HE ADC “Sound Shaper Three” (SS-3) is
described by its manufacturer as a
“Paragraphic” stereo frequency equalizer.
The nomenclature is apt, since it combines
some of the features of conventional graphic
equalizers and the parametric equalizers that
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are widely used in professional recording
applications.

The SS-3 is basically an octave-band
graphic equalizer in its general control and
indicator configuration. The gain in each of
the twelve octave bands (whose center

frequencies range from 32 to 18,000 Hz) is
controlled over a +12-dB range by a vertical
slider control (there are separate equalizer
channels for the left and right channels). The
fundamental difference between the new
SS-3 and ADC’s older model SS-2 (or any
other octave-band equalizer, for that matter)
is the addition below each slider of a
three-position switch which shifts the operat-
ing center frequency by 20 per cent about
its nominal value. In effect, this gives the
SS-3 a total of thirty-six filter frequencies
between 26 and 21,500 Hz.

A true parametric equalizer is distin-
guished by having both the center frequency
and the “Q” (bandwidth) of each filter
independently and continuously adjustable,
as well as having the gain of each filter
adjustable as in a graphic equalizer. Par-
ametric equalizers sold for home use usually
have only two to four filters, although their
overlapping frequency coverage gives them
disproportionately great equalizing flexibili-
ty. Professional parametric equalizers can
have many more filter channels, but their cost

(Continued on page 38)

STEREO REVIEW



Judge the effectiveness of Sound
Guard Record Preservative for your-
self. Use it on your records for up to 30
days. See how the ultra-thin lubricant
works to reduce static charges, cut
down friction, virtually eliminate
record wea i

with long-lasting protection.

Only Sound Guard has the confi-
dence in their record preservative to
make this money back trial offer.

If you're dissatisfied for any reason,
send us the producty a copy of your

yound Guard on your records.
Get vour money back if not fully satisfied.

dated sales slip, and we'll refund your
money, no questions asked. That’s an
offer no other record care product
seems to be making.

Our confidence also extends to
the entire line of Sound Guard record
care products; like the Record Clean-
ing Kit, Stylus Care Kit and Total Rec-
ord Care System that contains both the
preservative and cleaning kits.

You could spend your hard-
earned money on all those other record
cleaners, preeners, washers and
brushes—or you can try Sound Guard
at absolutely no risk., We think our
offer is the best way to decide which
one to try. You’ve got everything to
gain—clean, better-sounding g
records—and best of all, a
nothing to lose. ‘
Sound Guard™ presery — Sound Guard™ cleaner.
Sound Guard ™ Total R,

Sound Guard is Ball Co

Copyright<©) Ball Corporation. 1979. Muncie. IN 47302

*Return to Sound Guard. P.O. Bux 5003, Muncie. IN 47302. Gffer expires April 30. 1980.
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and complexity make them unsuitable for
home use.

ADC has struck a nice balance between
standard graphic and parametric systems.
The SS-3, for all practical purposes, has the
frequency flexibility (though not the ad-
justable bandwidth) of a parametric equaliz-
er, since its center frequencies have been
chosen to fall within 10 per cent of any
frequency between 26 and 21,500 Hz. Few, if
any, equalization requirements call for a
more precise frequency-setting ability.

The gain of each filter channel can be
varied over a = 12-dB range with a light
detent at the center (flat) position of each
slider. Depending on the settings of the
sliders, the effective signal gain of each
channel of the SS-3 can be altered consider-
ably from its original value (with the controls
set flat, the SS-3 is nominally a unity-gain
device). The front panel of the SS-3 has two
vertical rows of red LEDs that register the
output signal level over a +12-dB range at
2-dB intervals. Next to them are two red
arrow-shaped indicators for each channel,
each of them associated with a vertical-slider
SIGNAL GAIN control. If the overall gain of a
channel has been altered significantly from
unity, either the upper or the lower signal-
gain light will glow (indicating equalizer gain
greater or less than one). The associated
slider is set so that both lights glow equally on
the equalized program material, correspond-
ing to an overall gain of 1 through the SS-3.
This assures that bypassing the equalizer, for
any reason, will not result in any large
signal-level change.

The two vertical SIGNAL-LEVEL LED in-
dicator groups respond to these channel gain

A

adjustments, and, depending on the actual
signal voltages present, they may have ta be
readjusted to fit the program dynamics
within the 24-dB display range. This is done
by two knobs under the indicators, which
adjust only the sensitivity of the metering
circuit. The actual signal levels at the
equalizer outputs are not affected by these
controls, only by the SIGNAL GAIN sliders. It
should be noted that the METER LEVEL
adjustments operate in opposite directions.
The reading of the right-channel display
increases, as expected, with a clockwise
rotation of its control. However, to increase
the left-channel reading it is necessary for
some reason (aesthetic symmetry?) to rotate
the left knob counterclockwise.

At the right side of the panel is a vertical
row of pushbutton switches. They include the
power switch (with an adjacent red pilot
light), a BYPASS/EQ switch to bypass the
equalizer circuits, a meter-disabling switch (a
red dot appears in the center of each “meter”
scale when this is done), a LINE/RECORD
switch that connects the equalizer either in
the line outputs or in the tape-recording
outputs, and a TAPE MONITOR switch that
replaces the functions of the switch on the
amplifier to which the SS-3 is connected (it
normally goes in the amplifier’s tape-
monitoring path).

A jack on the front panel, marked SLM, is
for connection to an optional sound-leve)
meter (SLM-300) available from ADC,
together with a pink-noise test record and a
20-foot cable to connect the meter to the
SS-3. This allows the right-channel level
indicator of the SS-3 to read the output of the
sound-level meter; the equalizer controls can

“I'm sorry, Lester, but I can’t possibly live with a man
who belongs to an ‘Unaccompanied Violin Record Club’!”
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thus be set 10 compensate for room acoustics
and speaker response to give a “flat” response
at the listening position.

On the rear apron of the SS-3 there are
LINE IN and LINE OUT phono jacks and jacks
for the recording and playback connections to
a tape deck, as well as a single unswitched
a.c. convenience outlet. The ADC SS-3 is
finished in black, with a 19 x 6l/s-inch panel
fitted with bright nickel-plated handles and
slotted for rack mounting. The SS-3 extends
12 inches behind the panel and weighs 1734
pounds. The power consumption from a
120-volt, 50/60-Hz a.c. line is 25 watts. The
suggested retail price of the ADC Sound
Shaper Three is $500.

® Laboratory Measurements. With the SIG-
NAL GAIN lights indicating unity gain, the
measured 1,000-Hz gain was 0.95 on the left
channel and 0.99 on the right channel, using
a standard ITHF load of 10,000 ohms in
parallel with 1,000 picofarads. The rated
clipping output is 10 volts, and we measured
the clipping level to be 10.2 volts at 1,000 Hz,
9.5 volts at 20 Hz, and 6 volts at 20,000 Hz.
The 1,000-Hz harmonic distortion (THD)
was 0.003 per cent at a 0.1-volt output, rising
to 0.006 per cent at 0.3 volt, 0.014 per cent at
1 volt, and 0.045 per cent at 3 volts. The
20-Hz distortion rose from 0.005 per cent at
0.1 volt to 0.011 per cent at 1 volt and 0.09
per cent at 3 volts. The distortion at 20,000
Hz was 0.035 per cent at 0.1 volt, reaching
0.047 per cent at 1 volt and 0.12 per cent at
3 volts. The nominal distortion rating at a
1-volt output is 0.018 per cent from 20 to
20,000 Hz; in our measurements, we came
very close to these figures, ranging from a low
of 0.011 per cent at 20 Hz to a high of 0.025
per cent at 20,000 Hz (the latter was a THD
+ N reading, since the third harmonic of
20,000 Hz, which was the largest distortion
component, was beyond the frequency range
of our spectrum analyzer).

The unweighted output noise, with an IHF
input termination of 1,000 ohms, was a
barely measurable 100 microvolts (80 dB
below 1 volt), and with A-weighting it was
too low to measure. The family of frequency-
response curves we made were typical of the
response of a good graphic equalizer, with a
variation of =1 dB in the maximum control
ranges of the different filters. It is not
possible to plot all the filter curves on a single
chart, nor is it really necessary. In using the
SS-3, the controls are normally adjusted for
the desired sound, and the specific frequency
curves produced by the circuits are of
secondary importance.

The signal-level lights were triggered at
intervals of 1.5 to 2 dB. They responded to a
signal increase fairly rapidly (about as fast as
standard meters) but decayed quite slowly
over a period of seconds. Perhaps this ballistic
response has been optimized for the pink-
noise test record used with the sound-level
meter (which we did not have), but it is also
reasonably useful for ordinary program
material.

® Comment. Using any graphic equalizer
effectively requires patience—and the more
bands one has to work with, the more
patience is required. The effect of moving any
slider can vary from very obvious to ex-
tremely subtle, and one can profitably spend
many hours experimenting with the controls

(Continued on page 40)
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DON'T BELIEVE EVER)
IGITAL READOUT YOU READ.

When you tune to Power you’ll respect.
102.7, you want to stay STEREO We’re talking about
tuned to 102.7. b

Toshiba has solved
the problem of mistuning
by eliminating the need
for a center channel tun-
ing meter. Instead, digital
frequency synthesis uses a
carefully selected quartz
crystal to produce a stable
reference frequency. In
plain English, this system
constantly corrects tuning
errors. The result is the
lowest possible distortion
and absolutely no drift.
Toshiba was the first to
utilize this system in a
receiver, and now we're
using it again in our SA-
850 receiver.

Digital frequency
synthesis not only makes
us accurate, it also makes
us more convenient.

No unnecessary parts.

We’ve eliminated the center
channel tuning meter, FPM/AM dial
scale and tuning knob. So you can
tune automatically or manually
with the case of pushbutton selec-
tion. You get LED digital readout
and 5 LED signal strength indicators.

You’ll thank us

for the memory and scan.

Actually, you'll thank digital fre-
quency synthesis. Because only with

L Ll

1.Behind this digital readout is a conventional tuning system. It requires
a center channel tuning meter and manual tuning.

2.Behind this digital readout is a quartz-locked tuning system. More
accurate, but it still requires a center channel tuning meter. And it still
requires manual tuning.

3.Bchind this digital readout is the Toshiba quartz PLL digital frequency-
synthesized tuning system. A totally electronic system that's never
subject to manual mistuning. Accurate to 0.0025%.

this process can you store 6 FM and
6 AM stations for instant recall tuning
at the touch of a memory button.

And in the automatic FM mode,
digital frequency synthesis allows the
tuner to scan until it stops at the
next listenable station. FM stereo S/N
ratio is 68 dB. FM selectivity is a high
80 dB. Frequency response is 20 to
15,000 Hz + 0.2 — 0.8 dB.

But there’s more to this receiver
than just a superb tuning system.

50 watts rms per channel
into 8 ohms from 20-
20,000 Hz.

This is provided by
full complementary direct-
coupled power amplifiers.
And couple that with an
ultra-low THD of 0.03%.

A preamp

you’ll appreciate.

Along with provi-
sions for attaching two
tape decks, we give you
full monitoring controls.
Plus duplication switching
between the decks.

Our special subsonic
filter switch helps elimi-
nate low-frequency warp
distortion.

And our receiver
looks as good as it sounds.
With a sleek slide-away
cover that conceals a full
range of controls, including
tone/defeat switch and a dual
speaker selector.

The Toshiba SA-850 digital
frequency-synthesized receiver.

The next time you're look-
ing at receivers, don’t believe
every digital readout you read.
Except ours.

TOSHIBA

Again, the first.

Toshiba America Inc. 280 Park Ave., New York, NY 11710
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to modify the sound of one’s system or
listening room.

While it is really not possible to make a silk
purse from a sow’s ear, sonically speaking,
with care it is possible to achieve a useful and
often impressive enhancement of the total
sound by means of equalization. Despite its
formidable appearance, the ADC SS-3 is no
more difficult to use than any other graphic
equalizer. The added center-frequency set-
tings can be considered as vernier ad-
justments, with the initial and major correc-

tion being made at the nominal center-
frequency settings. We found this process to
be relatively straightforward, especially when
compared with the adjustment of a true
parametric equalizer.

Studying the schematic of the ADC SS-3
helped to explain the unit’s cost: it employs
twenty-five transistors, forty-nine diodes,
thirty-one LEDs, and thirty-three integrated
circuits. The SS-3 uses physical inductors
instead of *‘gyrators” (electronically synthe-
sized inductors), together with large numbers

of close-tolerance capacitors and resistors, to
form its grand total of seventy-two filters.
That kind of capability does not come cheap,
but ADC seems to have attained a practical
maximum of control flexibility without undue
difficulty of operation. In fact, the SS-3 is
very nearly the equivalent of a one-third-
octave equalizer, but with cost and operating
complexity much closer to those of a much
simpler one-octave equalizer.

Circle 140 on reader service card

Realistic STA-2200 AM/FM Receiver

ADIO SHACK’s latest stereo receiver, the

STA-2200, features digitally synthe-
sized, microprocessor-controlled tuning for
both FM and AM, power MOSFET audio-
output stages for wide bandwidth and cool
operation, and a built-in Dolby decoder for
reception of FM stations broadcasting with
Dolby encoding. The STA-2200 is rated to
deliver 60 watts per channel to 8-ohm loads
from 20 to 20,000 Hz with no more than 0.02
per cent total harmonic distortion.

Viewed from the front, the STA-2200 does
not look much like a typical stereo receiver.
Instead of a dial or meters, it has a bright
blue fluorescent alphanumeric display and
groups of red LEDs that indicate relative r.f.
signal strength and audio power output. With
the receiver off (but still plugged in) the
display window in the center of the panel
shows the time in hours and minutes (with
the colon symbol between them blinking to
mark off the seconds) as well as the AM or
PM time identification. The clock is con-
trolled by the same quartz-crystal oscillator
that synthesizes the tuner’s internal oscillator
frequency. The time is also displayed, after
the receiver is turned on, if the aux or the
phono input has been selected or if a CLOCK
button behind a door on the front panel is
pressed. A 9-volt battery installed in the rear
of the receiver keeps the clock and the
digital-memory sections “alive” even if the
receiver is unplugged for a time.

The input-selector knob at the lower left of
the panel has positions for AM, FM, DOLBY FM,
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PHONO, and AUX. The selected source is
identified by letters on the alphanumeric
display, and if either the AM or the FM tuner
section is in use, the tuned frequency replaces
the time on the display. The bass and treble
tone controls each have eleven detented
positions, and between them are two small
buttons that change their turnover frequen-
cies (150 or 300 Hz for the bass and 3 or 6
kHz for the treble).

At the lower-right corner of the panel are
the concentric VOLUME and BALANCE knobs
(the former with many. lightly detented
settings and the latter with a center detent)
and a headphone jack. To the left of the
knobs are eight small pushbuttons. One
disables the FM muting (its off position is
marked LOw, but it fully disables the
muting). Other buttons change the display
range of the power-output indicators, bypass
the tone controls, blend the highs in stereo-
FM reception to reduce noise on weak
signals, and switch the receiver mode to mono
regardless of the input source. The remaining
buttons individually connect the two sets of
speaker outputs and activate the loudness
compensation.

In the lower center of the panel are two
parallel rows of red LEDs that monitor the
output voltage of each channel. They are
roughly calibrated at 10, 40, and 100 watts.
With the power-meter range button de-
pressed, these correspond to 0.2, 0.8, and
2 watts (into 8-ohm loads). Just below the
digital display are five red LEDs (numbered

| through 5) that show relative signal
strength for both FM and AM reception.
Flanking them are a red MEMORY light used
when storing frequencies in the receiver’s
digital memory and a green DOLBY light that
glows when the Dolby system is turned on. In
the latter case, the FM-tuner de-emphasis
time constant is automatically changed from
the standard 75 to 25 microseconds.

The tuning controls of the Realistic
STA-2200 are four black spring-loaded
rocker switches to the right of the frequen-
cy/time display. The upper pair is marked
AUTO and the lower pair MANUAL, with each
group in turn being identified as either DOWN
or UP (referring to the direction of frequency
shift they produce). In FM reception, each
touch of a MANUAL button shifts the tuner
frequency 200 kHz (one FM-channel width)
in the indicated direction. In AM reception,
the tuning interval is 10 kHz.

When an AUTO button is pressed, the tuner
scans rapidly in the selected direction until it
encounters a signal stronger than its muting
threshold, in which case it unmutes and the
program is heard. If it reaches the end of the
band without encountering a suitable signal,
it starts over from the other end and
continues scanning.

The STA-2200 frequency synthesizer has
a digital memory that can store the frequen-
cies of six FM and six AM stations, any of
which can be recalled instantly at the touch
of a button. The six memory buttons are
below the frequency-readout window (their
selection of either an FM or an AM station is
determined by the input-selector switch). To
store a frequency in the memory, a button
marked MEMORY SET (behind a sliding door
on the panel to the left of the digital display)
is pressed, lighting the red MEMORY light.
Touching one of the six MEMORY buttons
stores the tuned-in frequency in that location
(the MEMORY light goes out automatically in
five seconds). At any future time, a touch on
any of the buttons will instantly retune the
receiver to its chosen frequency.

Another form of the memory mode can be
initiated by touching the SCAN button, which
causes the receiver to switch in sequence from
Memory 1 through Memory 6, staying on
each channel for five seconds. At any time, a
touch on the nearby HOLD button halts the
scanning action.

The remaining front-panel controls are
the tape-recorder MONITOR and DUBBING

(Continued on page 43)
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Ohm’s
Law O:

It is possible to make a loudspeaker
that gets loud and stlll sounds goocl

Ohm introduces
another new loudspeaker
that defies the traditional
laws of loudspeaker design.
The new Ohm L

It used to be, if you
liked listening to music as
loud aslife inyour home, you
had a tough choice to make.

You could buy high efficien-

cy “monster” systems, and
put up with the boom and
shriek. If you wanted
something smoother (with
really deep bass), you could
buy low efficiency systems,
but then you'd need an
amplifier big enough to
power Toledo.

The Ohm I solves
the problem. It can achieve

concert hall levels in

your home effortlessly,
with no sacrifice in band-
width, linearity, or imaging
abilities. While the Ohm I
gets amazingly loud with
as little as 10 watts input,
it can handle 1000 watts
comfortably.

It's the world’s first
good and loud loudspeaker.

Inside the Ohm I, you'll
find everything we've
learned about multi-driver
dynamic loudspeaker de-
sign. It uses a total of five
drivers, including a 12-inch,
optim