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WHOLE NEW
POFALLTHESE FEATURES.

have won Pioneer acclaim th-oughout the
high fidelity :ndustry.

Pioneer's engineers have designed an
exclusive 1 D MOS FET transistor for the
front end of the SX-7's tuner. It allows you
to tune in stations with weaker signals with-
out worrying apout stronger stations caus-
ing distortion due to front end overload.
That's what keeps the SX-7 virtually free of
RF intermodulation.

But no matter how free a receiver is
from all forms of distortion, c must be able
to keep the stat on you select perfectly tuned
for hours. Pioneer's quartz-PLL digital
synthesized Lining does this by making
drift virtually impossible.

Pioneer's exclusive
Non-switching"amp

-7 RECEIVER.
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also eliminates distortion caused by output
trans_stors switching on and off thousands
of times a second in response to music
signals. This is one of the reasons that the
total t-arrnonic distortion of the SX-7 is
no mere than 0.009% (continuous average
power output of 60 watts per channel mini-
mum at 8 ohms, from 20Hz to 20,000Hz).

And Pioneer's high -gain phono preamp
section al ows the use of either MM or low-
outpu-. MC cartridges selectable by a front
panel sw tch. There's even a Subsonic filter
you can use to do away with very low fre-
quency interference caused by record warps.

NOW if you think all these features
sound great in print, listen to them in person
at your nearby Pioneer dealer. He'll demon-
strate:he SX-7 and an entire new line of
Pioneer receivers. And you'll quickly see
that done everything humanly possi-
ble Da give you more music for your money.

That's what made Pioneer No.1 in re-
ceivers. And that's what's going to

keep us there.

PIONEER'
We bring it back alive.

V 0%.....6%111E

A

Ati soa60*.i.0 Lot-Jo/6 es 06.10P40
JIL MN.

Enter No. 35 on Reader Service Card

C'981 U S Pioneer Etectron.cs Corp 85 Oxford Drive Moonachie N.J. 07074



AND ONLY PIONEER OFFERS
ENGINEERING CONCEPT ON

You'd expect a new receiver frorr. the
leading manufacturer of stereo receivers to
be packed with exciting features. As you
can see, it is But Pioneer didn't get to be
No. 1 in receivers by doing the expected and
stopping.

So we developed the SX-7 using a
unique engineering concept we call High
Fidelity for Humans. It makes th., SX-7 as
superb to live with as it is to lister to.

At the heart of the receiver i:: a micro-
computer that's been programmed to oper-
ate controls electronically. It affords the
owner of the SX-7 operating convenience
unlike any previously available in conven-
tional receiver designs.

For example, the microcomuter's
prodigious memory allows you tc
preset up tc eight FM and
eight AM stations and
recall them in-
s-Antly. Once
set, all sta-
tions are

directly accessible via "Station Call" but-
tons. And you can even recall them at the
preprogrammed volume level because the
microcomputer electrcn cally controls vol-
ume setting.

What's more, with just the touch of a
button you can search out the next station
up (or down) the AM or FM tuning band.
Stations are brouaht in perfectly tuned every
time. And you can select any station by
tuning it manually or scanning the entire
band automatically sampling five seconds
of each station.

But these human engineering features
aren't all that make the SX-7 such an extraor-
dinary receiver. It also offers features that

INTRODUaNG THE PIONEER
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NO 0THER
RECEIVER

OFFERS
ALL THESE
FEATURES.



Computerized Push
Button Controls:

Pioneer
has pro-
grammed a
microcom- <?.c .0T I1

.1.101!operate con-
trols electronically for improved
accuracy, reliability and
convenience.

puter to

Quartz PLL Digital
Synthesized Tuning:

FM "Drift" is eliminated by this
incredibly accurate tuner.

Station Scan:
TUNING

AUTO...LS-MTH:3N SCANri
MGNUALJR_ STATION SE ASC.-.

Touch this
control and
you'll hear

five seconds of every station strong
enough to meet the mute threshold.

Station Search:
Touch this control and move to

the next station up, or down, the
band.

Subsonic Filter:
This control lets you do away

with ultra low frequency distortion
caused by record warps and such.

Volume Memory:
The SX-7 will also remember the

volume you select for each preset
station.

Eight AM presets,
eight FM presets:

The SX-7
will memorize
eight of your
favorite FM
and eight of
your favorite
AM stations and retrieve them
instantly.

I I I
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Non -Switching Amp:
Pioneer's patented amp design

gets rid of transistor switching
distortion once and for all.

High -Gain Phono Preamp:
Allows the use of either MM or

low -output MC cartridges.

ID MOS FET Front End:
This exclusive

transistor cir-
cuitry tunes in
weak stations
as clearly and
quickly as
strong stations.



Give
Record

Abrasion
the

Brush
Off

Brush away stylus contami-
nation with the SC-2T.Stylus
Care System. Two drops of
SC -2 fluid on the special
nylon fiber brush effectively
loosens and wipes away
harmful coatings.

Protect your stereo system
and maintain Its sound
with the SC -2 Stylus Care
System.

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

discwasher
PRODUCTS TO CARE FOR YOUR MUSIC

1407 North Providence Road,
Columbia, MO 65201 USA

A DIVISION OF JENSEN an ESMARK Company
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The unique design
of the head assembly
for the Reference

Series Model 105.2 and Model 105.4 is just
one example of KEF's world-renowned
research and engineering.

Each unitcuRAcy it h
itsouose

d

enclosure of selected dimensions to support optimum
radiation over the operating frequency range, and is
scientifically shaped to avoid unwanted secondary wave
formation.

The outstanding acclaim for the Mode1105.2 created a
demand for a system of similar performance and accuracy
from a smaller enclosure, and at a more affordable price.
Hence the Mode1105.4.

Like all Reference Series Speaker Systems, the
Model 105.4 is a product of KEF's "Total System"

design approach, where the drive units, filter network
and enclosure are developed together to achieve
a targeted response.

And like all Reference Series products, it also
features the unique
S -STOP, a self -
powered circuit
designed by KEF for
total protection
against accidental
overload and fault
conditions.

Of course, the
ultimate criteria
is in listening.
Visit your KEF
dealer and listen
to the new
Reference Series
Model 105.4.
For his name, write:
KEF Electronics Ltd., c:o Intratec,
P.O. Box 17414, Dulles International Airport,
Washington, D.C. 20041.

In Canada:
Smyth Sound Equipment Ltd., Quebec.

KEF
The Speaker Engineers

is

1981 KEF Electronics. Ltd Enter No 52 on Reader S*-rvt,:e Card



Finally!

After 18 years research and development, QUAD proudly
introduces the ESL -63 electrostatic speaker. The company's
previous electrostatic speaker has been a worldwide music
standard for decades.

The QUAD ESL -63 has a very light plastic diaphragm
positioned between two sets of acoustically transparent
concentric annular electrodes. The signal is fed to the elec-
trodes sequentially via a delay line. The sound pressure
pattern is a facsimile of that which would be produced by an
ideal point source positioned some 30cm behind the plane of
the diaphragm; completely phase true, very aperiodic, with
a level response and near perfect directivity index devoid of
all side lobes.

The result with a good program source is a stereo picture of
an acoustic event which we believe to be significantly
superior to anything previously available.
The new ESL -63 is on demonstration at authorized QUAD
retailers.

For further details and the name and address of your nearest
QUAD retailer, write:

QUAD
425 Sherman Avenue
toscoPalo Alto, California 94306 Clu
In Canada:

for the closest approachMay Audio Marketing Ltee, Ltd. to the original soundLongueuil, Quebec J4G 1P8
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At last there's a c = ssette sport
that fully exploits the precision

of quartz.
You expect precision from quartz -locked

direct -drive. But with a wow and flutter specifi-
cation o- 0.019% INRMS, the JVC DD -9 goes
beyond your v%ildest expectations.

Auclitiy, this means complete freedom from
pitch wavering. Pus uncanny c'arity in the high
*requendes thanks to almost total absence of
flutter.

What else can you expect frcm a deck that's
-his accurate? Dolby C for one thing. It re-
duces hDise by 20 dB (versus 10 dB with the
previous Dolby system). And it operates much
-arther town into the midrange, giving 15 dB
noise reiuctioi even at 500 Hz.
against this newfound background of
silence you'll t -eat- a greater resolution
of musical details, especially with wide-
-ange source mater al.

There's other ,VC mag c in the
DD -9, -co. Like or computer B.E.S.T.
system :hat automatically measures
every tape you use. Then sets bias, EQ
and noise -red act on values to achieve
-uler-fla- respcnsa with lowest possible distor-
:ion. VV1-i e JVC's heralded Sen-Alloy (SA) °
-leads g ve ycu supremely low distortion plus
-ugged :urabi ity. al in a three -head
configuration.

Dolby s a tiacernark of Oc t v L.

There's also an electronic -digital
tape/time counter Peak/VU fluxes -
cent level meters Memory and
Atro Rew r d. An.: full Ic gic trar sport
controls.

Is there E. place in your syste-n for a
deck as accurate as the DD -9? 0- the
DC -7 or DO -5, boll with wow and flut-
ter at 0.021% WRMS? Why no- visit a
JVC dealer and find out

with guar z-lockeddirect-dri,e.

Quartz -locked d rect-drive -ransport.

`...cr
--1

US JVC CORP
41 Slater Dive. Elm-wod Part. NJ 07407
JVC CALJADA. INC_ Scarboolough. Ont.

Enter No 22 on Reader Service Car.,
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AUDIO ETC
EDWARD TATNALL CANBY

We'll have to credit the One and
Only for the Walkman revolu-
tion, which has already pro-

duced a major shift in our nation's and
the world's hi-fi listening habits. The
Walkman now has a half a hundred sib-
lings on the market, the kind of commer-
cial tribute that speaks for itself. What
Sony brought us was super -miniaturiza-
tion and ultra -mobility, minus wheels,
and nobody could be happier than
myself. I've been periodically urging the
same for a quarter century and more
only to see our hi-fi growing ever bigger
and more immovable.

Now at last we have featherweight
phones, hip -pocket receivers and cas-
sette decks, and you won't hear the last
of this development for a long time to
come.

The Walkman, plus siblings, plays
right into my hands, as well as my ears.
A few of us have long insisted that repro-
duced music, for instance, is an art in
itself and does not ever literally bring a
concert hall, or any other space,
your living room. You just think so, which
is the whole idea. In recording and
broadcast we deal with illusions, artfully
managed, and that is the very stuff of
entertainment. True, we can go quite a
way towards creating a sonic space
within a space, a sense of a large hall
within - or rather, surrounding - our
much smaller living spaces. But this sort
of thing depends on staying put, both
ourselves and, especially, the
loudspeakers which provide the illusion.
Please, no swinging, swaying, moving
concert halls!

And yet we are inexorably moving in
just that direction, as well as towards an
even more curious illusion, the concert
hall outdoors, with no walls at all except
invisible reflectors seemingly set up in
empty space. Have you noticed the ads?
A neat little portable stereo, its two tiny
speakers jauntily sitting on some lonely
tropical beach a hundred feet from the
ocean waves. Very strange concert hall
there! And, I suggest, not even dbx and
Dolby could reduce the background
noise provided by the ocean itself. Nev-
ertheless . . .

And car stereo. We've devoted whole
issues of this magazine to that recent ex-
plosion of hi-fi sound on wheels. Is there
a crazily rocking concert hall whizzing
along the road with you as you listen?
Yes, a sense of reproduced space, but

literal space, and
least of all a concert hall. No need for
such a thing. Not any more. Nor do most
of us, quite rightly, ever bother our
heads about these matters. Car stereo
gets along jes' fine, even on a bumpy
road.

Thus audio for entertainment moves
out of the living room - and out of the
concert hall, too- more emphatically
every year. And so it is indeed time for
us to drop some of our old and persis-
tent concepts of sonic RE -production,
with the inevitable tag back to some
"original" space being reproduced faith-
fully, etc. Our sound, our music, now
simply IS, for. itself, in its own terms,
whether you listen to Mozart or to disco.

How different y, for example, do we
conceive of television. Does anybody
bother to lecture about "reproducing"
Yankee stadium in all its original majes-
ty? Sort of big for a living room, but let
that pass. No - we are entirely satisfied
if we can see useful glimpses of green
field and grayish masses of people, of
players far and players very near (chew-
ing tobacco), of baseballs that whiz in
comet shapes and balls that float slowly
as no ball has ever floated in its own too,
too solid flesh. It's good all this! But ab-
solutely NEVER a "faithful reproduction
of the original."

If we were really being literal, some of
those homerun whizzers would crack

straight through the front of the TV tube.
End of game.

I am even more content with Walk-
man and its siblings, because, of
course, these tiny walkable "stereo -
phones" do not provide stereo listening
at all. The sound is binaural, which can
be even better. So now a long -impracti-
cal sonic alternative to stereo is suddenly
practical - and it is the familiar
loudspeaker that is now impractical.

As all walkmen know, a stereo source
heard via phones, one channel going ex-
clusively to each ear, is remarkably dif-
ferent from the same sounds heard on
loudspeakers, however excellent these
may be and often are. Not more realistic
via phones, just bigger, more envelop-
ing, much more directional and more de-
manding of your attention. Like a movie
theater versus a small home TV. And
even less like any imaginable concert
hall! Not to mention the pseudo concert
hall of "beautiful music," full of endless
reverb which emanates from countless
FM stations in two -channel format. Often
called stereo. Nowadays, that stereo
goes straight into a million Walkman sib-
lings on the hoof. And it is binaural, not
stereo, at least in the reception at the
ears. Stereo reproduction requires
loudspeakers so that both ears hear both
channels, from different points in real
space.

Virtually all our present sonic enter -

6 Illustration: Kurt A. Vargo AUDIO/DECEMBER 1981



...and then came the SE -9.
35 years ago, to satisfy listening

Preferences, serious music lovers
had to redesign their listening rooms.
Remove the drapes. Add a rug here.
Rearrange the upholstered sofa there.
Get rid of that crystal chandelier!

Bass and treble tone controls
came later, and they helped-but
only a little. When you needed a
boost in that lowest bass region. you
had to accept boosted upper bass
and mid -range tones as well -
whether you needed them or not.

By 1958, the first equalizers
appeared.They allowed you to alter
specific bands of tones to suit the
needs of the listening room-and the
music program. With special mics, a
pink noise generator, and a real-time

010101011111111
WOW

analyzer, you could electronically
adjust your system to your listening
preference. If -that is-you didn't
mind spending several thousand
dollars and a half hour adjusting and
readjusting controls to enjoy a half
hour of listening.

Then came Sansui's remarkable
SE -9 Cornpu-Equalizer. It takes
the guesswork and the frustration
out of equalization. At the touch of a
button, the SE -9's built-in pink noise
generator feeds its signals first to one
speaker, then the other. Sounds
picked up by the SE -9's calibrated
microphone are then analyzed by its
microprocessor. Sit back and watch
in amazement, as the SE -9's
motorized system moves e
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SANSUI ELECTRONICS CORPORATION
Lyndhurst, New Jersey 07071, Gardena. CA 90248

Sansui Electric Co., Ltd , Tokyo. Japan
N,, 101 on Hpacirre ,r, r  C

16 fader controls (8 per channel) to
create the curve that yields precisely
flat response at your preferred listen-
ing location.

Touch another button, and the
curve is memorized for future, instant
recall. Move to another location -
even another room -and the SE -9
can create and store a new curve-
up to four of them.

At last, after 35 years, a perfect
equalization system without errors or
frustration. And, at a price that makes
perfect equalization affordable for all
serious music lovers.

See the SE -9 and Sansui's truly
complete ine of high quality compo-
nent and systems at your Sansui

today. Or write to us for details.
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Kenwood presents
a system whose sum

is greater than
any single component part.

U
p to now, the only way for a serious listener to put together a truly great
audio system was one piece at a time.

Which is why we created the new Kenwood R-11 Audio Purist System. Five
of our most advanced components, matched to perform in perfect harmony.

We think it's the first complete system the purist can listen to seriously.
KA-900 Hi -Speed Integrated Amplifier. Features Kenwood's exclusive Sigma
Drive technology to literally force speakers to behave in perfect synch with
amplifier output.
KT -900 AM/FM Stereo Tuner. With touch -activated Servo -Lock tuning for
incredibly accurate, drift -free FM reception.
KT -670 Fully Automatic Turntable. With high -inertia, quartz-PLL direct drive
system for precise speed accuracy.
KX-900 Random Access Memory Cassette Deck. Computerized RAM memory
search control gives complete, automatic access, in any order, of up to 15 cuts
per cassette side, or even the entire side.
LS -1000 2 -Way Loudspeakers. Active planar radiator system and unique double
baffle construction to eliminate vibration and resonance.
R-11 Chrome and Glass System Cabinet. Custom -designed system cabinet
displays all components behind stylish tempered glass doors.

KENWOOD Audio'
Purist

Not all Kenwood dealers carry these products. For the Audio Purist dealer nearest you, write Kenwood,
P.O. Box 6213, Carson, CA 90749

Enter No. 23 on Reader Service Card

With true binaural sources,
the Walkman phenomenon
may still have more than
half its revolution ahead.

tainment is stereo -intended, that is, de-
signed to get the most out of the
loudspeaker type of listening. Phone -
style binaural reproducton of this materi-
al is not the idea at all. No matter! The
binaural -type listening tweaks your ears
into some remarkable hearing sensa-
tions, even if unimagined by the produc-
ers. The plus value is terrific, if strangely
Unreal in any literal sense.

Unreal, of course, only if you are pre-
occupied with that evanescent "repro-
duction of the original space," which
you aren't if I guess right. Who cares?
Not a Walkman wearer, obviously. You
more likely feel that the inner sound, be-
hind those phones, is more "real" for
you, much better, than the drab effects
of some theoretical real -life recording
place. It's a new sonic high. If actions
speak louder than words, if money talks,
then this Walkman revolution tells us a
great deal about the way we listen to our
fi. It is real in itself, as is.

It's getting so you can't strike up a
casual conversation any more. You can
talk ("Which direction is Times
Square?") and he or she can hear you,
mostly, right through the little phones.
But the mind is elsewhere, the soul is
transported, and there's that far -away
look. It's a real question - are we out
here? Or in THERE?

Picture one of New York's pleasantly
decrepit Hudson River piers late last fall.
Dozens of comfortable bodies lying
around, soaking in the last of the year's
warmth. Gentle breezes, blue sky, lovely
waterscapes (if you don't focus too
closely) and silence, except for the mild
slap of the waves under the pier, the
buzz of a helicopter, distant shriek of a
police car, the call of a gull overhead.
Nice sonics! Real, natural.

In the middle of the pier, though,
stands a young fellow with his eyes
closed, his face turned aloft. He is danc-
ing; the knees pump vaguely, the arms
swing. And every so often a quavering,
tuneless banshee cry comes from his
lips, an incipient wolf or maybe a coyote
howl. Half-hour later, he is still there, the
tuneless wails more frequent. Crazy as a
loon? Not a bit. He has featherweight
phones on his head and his loon cry is
merely a sing -along, to the music inside.
He doesn't even know he's singing, be-
cause he can't hear himself. But 50
other people can.

Local newspaper shows its weekly

8 AUDIO/DECEMBER 1981
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The Best
Year -Round Gift

You Can Give
Is in Your Hands

Right Now!
AUDIO...one of the best gift values you can find for the fellow

audiophiles on your list! Because with this holiday offer, you
can give a one-year gift subscription for HALF the regular sub-
scription price-only $6.97 for 12 months of AUDIO excitement!

(That means you save $6.97 off the regular subscription
price-and over $11 off the newsstand cost)

What's more, we'll be happy 'o send a gift announcement card
to each person you name and see that the subscriptions begin
with tne January issue. (We'll also wait 'til after the New Year to
bib you.)

Just use the card bound into this issue to give us your
instructions.

Or call 1-800-331-1750
(in Oklahoma, 1-800-722-3600)

and ask for Operator 909
(to order gift subscriptions only)

Hurry-the holidays are getting close!



THE DL -300 SERIES

DL -300 This may well be
one of the most significant
cartridges in Denon's his-
tory, because it brings the
price of Denon Moving Coils
under $100. Yet. it offers
all of Denon significant
moving coil technological
developments; such as a
two piece cantilever and
dual -damping rings for opti-
mum resonance control:
and no pole pieces for lower
mass and more efficient
manufacturing.
(Shown with stylus guard removed .1

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

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

DL -303 The first of the
DL -300 Series, the DL -303
has repeatedly been judged
"best of its class." It features
Denon's cross -shaped coil
and dual cantilever design
and a special tensioning
device that maintains ultra-
high performance for
extended periods.

DENON
Imagine
what we'll
do next.
Denon America, Inc
27 Law Drive, Fairfield, N.J. 0701

No one could be happier
than I am about the shift in
listening habits produced by
the Walkman.

"write the caption" photo, $5 for the
best title. Last week it was an irate turkey
gobbler. This picture shows a young bur-
ly tennis player on the court, his Prince -
type racquet obviously in motion, half-
way through a solid drive into the far cor-
ner of the opposite court. In his mouth is
half a fat cigar. On his ears are the inevi-
table featherweight phones. "Best of
both worlds"?

Sometimes I think that at least a quar-
ter of the rush-hour passengers in our
local transit system are wearing Walk -
mans (Walkmen?) or equivalent. What a
pleasure! For the rest of us, too, with no
more squalling portables to blast the
noisy environment. There's always that
fond, bemused look, off in some sonic
never-never land, whether it's Mozart or
the aforementioned "beautiful music,"
complete with synthetic reverb. Maybe in
summer the transit air conditioning
doesn't work and in winter the heat is off
and ventilation nil, but at least we can
take ourselves away, in THERE, via our
ears. It does help.

Please, may I say, do not think I am
deserting our tried and true base prod-
uct, hi-fi equipment of excellence in a
rock -solid home environment. All of the
above observations are simply for per-
spective in a time of change, and Walk-
man won't "kill" our hi-fi any more than
the videodisc will. But as you can see,
many aspects of the Walkman revolution
do please me, because I see them, hear
them, as positive and new. We can still
do things with our big, bulky equipment,
the sort that doesn't move. Plenty.

A friend, now in SF, has a new sys-
tem in his enormous converted base-
ment triple garage, maybe at a guess
$10,000 worth. He is biamped and tri-
amped everywhere, with readouts twin-
kling in all directions, and this new sys-
tem includes "earthquake" subwoofers
all the way around (coals to Newcastle?),
which I liked very much indeed.

Is a man who glories in these tons of
immovables going to go for Walkman?
Could be. There are many ways to listen
to reproduced sound, to the taste of
each of us, and subwoofers though nice
are not necessarily required for good lis-
tening. Walkman offers different values,
no less potent.

I am sure that the outstanding Walk-
man value is in the binaural reproduction
these featherweight portable systems
now offer with such total ease. Even

though virtually all its musical sources
are intended for stereo via speakers, the
Walkman shows that, given half a rea-
sonable chance, the binaural effect is a
powerful thing. I've always thought so.
Every five years or so I write about it
again. Ever since 1953, but always in
vain. Impractical! Which means, in com-
mercial terms, that it won't sell. It didn't.
Even the modest continuing vogue of the
earlier and more bulky attached "stereo -
phones" was limited by their nuisance
value, weight, dangling wires, pressure
against the head and so on. Too clumsy,
too esoteric. And the phones which got
their signal by means of an infrared
beam of light (or is it heat?) have their
problem, since it is rather easy to get out
of broadcast range, so to speak, by
going into the next room-or even
downtown.

But now look. Suddenly, one-half of
the binaural system IS selling en masse
and should keep selling. It is so easy, so
featherlight, so convenient, effective,
comfortable, persuasive - how the pic-
ture has changed! Miniaturization, un-
precedentedly clever, was the answer.

So now what about the other half, the
sonic signal source, binaural signals di-
rectly intended for phones, not speak-
ers. (Well, we must make some com-
promises but they are easy.) At this
moment there are virtually no binaural re-
cordings or broadcasts aimed for phone
listening. Just a few tries, here and there
(and some of them way off the beam, as
I know from listening). Yet paradoxically
there's a whole new literal realism avail-
able if you record in this fashion, directly
for phones - in space perception,
sharp directionality, lifelike naturalness.
It's a new game. Nobody has tried it yet
commercially. Somebody will, I'll bet.

Meanwhile, do it yourself. So easy.
You do NOT need a dummy head (which
merely adds subtle and aesthetic bits of
refinement). Any two mikes, preferably
omni, mounted a head apart or as far as
a foot and a few inches, like the built-in
mikes on many cassette recorders, will
do the trick sensationally. Start with
speech. People, sonic snapshots like
Polaroid. Any old environment will do,
the noisier the better. Just shoot, from
any old location (forget your "mike tech-
nique") and play back. Via phones. NOT
loudspeakers. Then you will hear why
the Walkman revolution still has a lot
ahead of it, binaurally speaking. A

Enter No. 16 on Reader Service Card
12 AUDIO/DECEMBER 1981



...for your greater pleasure.

Enter No. 31 on Reader Servic9 Card

Mordaunt-Short Inc
Importers and Distributers of

Mordaunt-Short Hgh-Ficielity Loudspeaker Systems
1919 Middle Courtry Road, Centereach, N.Y. 11720 / /

Telephone: (516) 981-0066 /f
In Canada: e"-

Interson Electroniques Ltee., Dorval, Quebec /\ lala`



TAPE GUIDE
HERMAN BURSTEIN

Tape Type -Casting
O. I would like you to explain the dif-

ferences between tapes denominated as
Normal, Cr02 and FeCr with respect to
quality of sound reproduction.-Marc
Weingarten, Havertown, Pa.

A. Reviews of cassette tapes by Au-
dio in the recent past (e.g. "The New
Cassettes: Performance Update," Sep-
tember 1981) indicate that it is difficult
to make any generalizations as to which
type of tape is best with respect to fre-
quency response, noise and distortion or
with respect to overall performance. The
differences in performance seem to be
greater between brands than between
types of tape (assuming we are talking
only about the three types you named
and not about cobalt -modified or metal -
particle tape).

Where the tape types differ is in terms
not of performance but of "adjust-
ments" required to achieve the perform-
ance of which they are capable. The
Normal (ferric oxide) tapes require some-
what less bias current than the others.
playback, different playback equaliza-
tion (more bass boost) is suited to the
Cr02 and FeCr tapes than to the ferric
oxide tapes.

Period of Adjustment
O. I own a new open -reel tape deck.

Should I have it adjusted to the tape I
select even though the deck has both a
bias and equalization selector for both
standard and low -noise tape?-Joseph
Van Valen, Los Angeles, Cal.

A. If, after experimenting with various
settings of bias and equalization, you
find that you can record a tape so that it
is a faithful copy of a source such as a
phono disc, I see no need to have your
deck adjusted.

Purchasing Priorities
Q. I am planning to buy a cassette

deck that costs $600, but I see that
other companies have come out with the
same type of deck for a much more rea-
sonable price. I wonder if I should stick
with my original choice or purchase one
of the others, although I can afford to
buy the $600 unit. - Juan Placenid,
Kansas City, Mo.

A. What you get for your money isn't
always immediately visible. What you
might be getting for more money in-
cludes such things as better construction
and design (so that the equipment is

freer from maintenance and service
problems), better performance (such as
flatter and more extended frequency re-
sponse, lower noise, and lower distor-
tion), closer adherence to specifications,
a better warranty or one that is backed
up more fully, etc.

"Y" Two Decks
O. My amplifier has connections for

two tape decks, but I want to add a third
for dubbing purposes. Can I use Y -con-
nectors to hook up two of the decks to
the same jacks? Will this cause a de-
crease in performance or damage? -
James Lamparter, Washington Boro, Pa.

A. Using Y -connectors is unlikely to
do any physical or electrical harm. How-
ever, they may impair performance in
terms of frequency response or distor-
tion level.

A better course would be to purchase
an external tape switch box, available at
fairly reasonable cost. Such a device, for
example, can accommodate three decks

one to ei-
ther or both of the others. Some tape
switches can accommodate more than
three decks, but of course they also cost
more. These devices are connected be-
tween the tape -in and tape -out jacks of
an audio system's preamp or receiver.

Unequal Footings
Q. I recently bought some 10 h -inch

reels containing 3600 feet of tape and
obtained very good recordings, in addi-
tion to which I get over 12 hours from
one reel when it is recorded in both di-
rections at 33/4 ips. I would like to know
why there aren't any 7200 -foot reels on
the market. -G. Tsimis, Downsview,
Ont., Canada

A. As a tape is made thinner in order
to permit more footage on a reel, its
quality tends to deteriorate in terms of
distortion and signal-to-noise ratio. Also,
the tape is more subject to print -through,
and there are increased physical prob-
lems in transporting it at high speed.
Hence the absence of 7200 -foot tapes.

Transportation Aid
Q. I have a tape transport which I use

for playback. I used to feed it into a
preamp which supplied tape playback
equalization and amplification, but I re-
placed the preamp with a receiver which
doesn't accept signals directly from a
tape head. What, if anything, can I do so

that I can continue to use my tape trans-
port?- R.E. Lemmel, Irving, Tex.

A. Some audio stores carry inexpen-
sive tape head equalizer -amplifier units.
Such a unit is often intended for use with
either a phono pickup or a tape head,
with a switch to choose between the
two. The output of the tape head would
be fed into this device, and the ouput of
the latter would be fed into a high-level
input of your receiver - such as one
marked AUX or tape input. If you cannot
find such a unit in your local audio
stores, try the large mail-order audio
houses. It typically costs under $50.00.

If your search is unsuccessful, you
might be able to get reasonably satisfac-
tory results by feeding the tape head sig-
nal into the phone input and tailoring the
signal with bass boost and treble cut.

Volume Views
Q. I recently purchased a cassette

deck and asked my dealer for instruc-
tions on making tape recordings be-
cause the manual is of little help. The
manual says to adjust the recording vol-
ume so that the meter does not go over
0. The dealer says the very loudest por-
tion of music should just reach but not
go over 0. Some hi-fi buffs say the meter
should go past 0, to 3 or more, during
the loudest portions of the music. The
deck manufacturer's sales office says
that I can do it either way, that there is no
distortion with my deck until the meter
goes past 3. Please tell me which is the
proper method. - H. Ellinson, Delta,
B.C., Canada

A. There is no absolute answer to
your question because it depends on
what tape you are using. For a given
level of distortion on the tape, some
brands or types of tape can accept a
higher input level than others. My own
inclination would be to follow the manu-
al's instructions and not go above 0 VU.
At worst, you would be losing only 3 dB
of signal-to-noise ratio. Inasmuch as
your deck probably has something like
65 dB of S/N ratio in the Dolby mode,
the loss of 3 dB in S/N should not be
troublesome unless you play your sys-
tem at extremely loud levels.

If you have a problem or question on tape re-
cording, write to Mr. Herman Burstein at AU-
DIO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a

stamped, self-addressed envelope.
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Bob Carver tells you (briefly)
how Sonic Holography works.
(Others tell you how it sounds.)

Q. Exactly what is Sonic
Holography?

A. Its a term I use to point
up the similarity of the sonic
illusion that enables one to
hear a stereo recording in
three dimensions, and the
optical holographic illusion
that allows one to see a flat
photograph in three
dimensions.

Q. What does Sonic
Holography sound like?
A. I'll let others answer that
for me. Hal Rodgers, Senior
Editor of Popular Electronics:
"When the lights were turned
out we could almost have
sworn that we were in the pre-
sence of a real live orchestra."

Julian Hirsch of Hirsch -
Houck Labs: "The effect
strains credibility-had I not
experienced it, I probably
would not believe it...the
'miracle' is that it uses only
the two normal front
speakers."

Larry Klein, Technical
Director of Stereo Review: "...it
brings the listener substantially
closer to that elusive sonic
illusion of being in the pre-
sence of a live performance."

And High Fidelity put it
this way: "...seems to open
a curtain and reveal a
deployment of musical forces
extending behind, between
and beyond the speakers...
terrific."
Q. How many speakers are
needed for Sonic Holography?
A. Just your usual two. But
for optimum Sonic Holography,
the speakers must be equi-
distant from the listening pos-
ition, and somewhat closer
together than is usually
required for stereo.

Q. What do I hear when I'm
not in the middle?

A. We'll let Julian Hirsch
describe what he heard: "still
noticeably better than normal
stereo, particularly in respect
to a greater sense of 'warmth'
such as is experienced in a
concert hall."

Q. How does Sonic
Holography differ from stereo
reproduction?
A. Very significantly.

Simply put, in a live perform-
ance, each instrument is a
source of sound that reaches
your ears as two sound arrivals
-one for each ear.

The difference in strength
and arrival times at each ear
provides the primary cues that
your brain uses to localize and
create all the sonic images.

In stereo reproduction, four
sound arrivals produced by
each instrument reach your
ears-two arrivals from each
speaker for each ear.

That's precisely two too
many for accuracy. And that's
why directionality in stereo is
limited by the positions of the
speakers.

Sonic Holography eliminates
those unwanted extra arrivals
by carefully calculated and
controlled electronic tech-
niques, including complex
cross -fed interference signals.
These signals combine in
space with the primary signals,
creating sonic images outside
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and beyond the boundaries
of the two speakers.

There is a clear sense of
the acoustic space, and the
spatial information (phase
and timing) of the original
performance is deployed
naturally over a broad, deep
arc in front of you.

That's why Larry Klein
described Sonic Holography
in Stereo Review as pro-
ducing "a far more plausible

sonic illusion of space and
localization than is pro-
duced by normal stereo."

Q. Isn't Sonic Holography
something like time delay?

A. Not at all. The goal of time
delay is to recreate only the
spatial ambience of the
original recording environ-
ment. And to do that it
requires additional amplifiers
and rear speakers.

Q. How can I add Sonic Holography to my system?
A. Three different ways.

The C-4000 Control Console includes the Sonic
Hologram Generator plus: a full -function stereo preamplifier,
a time -delay system with built-in 40 watt (total) power
amplifier for time delay speakers, the Autocorrelator system
that reduces noise up to 8 dB with any source material, and
a peak unlimiter/downward expander that nearly
doubles dynamic range.
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The C-1 combines the Sonic Hologram Generator with
a full -function preamplifier.
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The C-9 Sonic Hologram Generator allows you to add

Sonic Holography to any system, including one with a
receiver.

Q. How can I get more information?
A. Easily. Just write to us.

CARVER
U
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P.O. Box 664. 14034 N.E 193rd Place, Woodinville. Washington 98072
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On the other hand, if you do want to
hold on to every possible dB of S/N ra-
tio, buy some high -quality tapes and try
recording at levels up to 3 on the meter.
If your ears detect no increase in distor-
tion or deterioration in treble response,
then going up to 3 dB is validated for the
tape in question.

Strength in Decks
Q. I have a problem with one of two

cassette decks connected to my receiv-
er. In playback, it produces a much high-
er volume level than the other, and I'm
afraid of damage to my speakers. Its out-
put is rated at 1 V, whereas the output of
the other deck is rated at 410 mV. Could

this be the reason? - Robert Maches-
ka, Ransom, Pa.

A. The difference between the rated
output levels of your two decks is 7.7
dB, which does not represent that great
an audible difference, It takes about a
10 -dB difference for one source to seem
twice as loud as another. Therefore,
based on rated output, one deck should
appear only moderately louder than the
other.

Have you switched the two decks at
the input to your receiver? It is possible
that the receiver has a different gain for
each input.

Of course, it is also possible that one
of the two is at fault, providing a good
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If you've been looking for a better FM antenna, one that,
 will sharpen up those weak stations you'd love to be listening to
 can eliminate much of that annoying multipath interference
 doesn't have to be rotated for each station change
 can be mounted outdoors and indoors
look no further, here is the GAM Stereo One

A revolutionary new design
Stereo One is a high performance vertical antenna offering up to double the
gain of a conventional dipole. Being vertically polarized, it is fully
omnidirectional requiring no expensive and cumbersome rotor system.
Vertical polarization is less susceptible to multipath as well. Stereo One
stands just 76" tall and weighs a mere 12 oz.

American -made to tough, commercial standards
Right from its 'high -nickel' stainless steel whip, through silver-plated brass
couplings to a precision base transformer housed in hi -impact PVC, Stereo One
is built tough. Couple that with GAM's meticulous quality control and test
program; the result of 35 + years building high quality antennas for commercial
and military use and you know you have an antenna that will last and last.

Field tested and proven
Initial testing took place in the mountainous interior of New Hampshire where
only 2 FM stations could be received on a conventional dipole. With Stereo One
hooked into the system, the station count rose to a staggering 25 + with most
in very acceptable stereo.
Stereo One was also tested in Toronto, Canada where, like the canyons of
Manhattan, multipath abounds. On testing Stereo One, Andrew Marshall,
editor of Canada's FM Guide Magazine wrote, "the Stereo One showed
immediate superiority in terms of usable stereo signals, eliminating all of the
multipath and between stations junk I'd become accustomed to as a part of
city life." (May '81)
Test it yourself! We offer an honest -to -goodness 30 day MONEY -BACK
guarantee. If it doesn't measure up to your standards, send it back for a full
refund of the purchase price.
The suggested list price for Stereo One is $69.95.

You'll pay up to three times as much for an antenna
system better than Stereo One.

BUY DIRECT AND SAVE $10.00
Send your check or money order for
$59.95 + 3.50 (shipping and handling) to;,-
(N.Y. residents, please add 7% sales tax)
VISA & MASTER CARD buyers may call toll free
1-800-448-8490
N.Y. Residents please call
1-315-482-2589 Hmisr

ViCastle
Marketing

Dept. A
P.O. Box 219
Holland Street
Alexandria Bay,
New York 13607

of

deal more or less than the rated output.
Although this doesn't seem very likely, if
such is the case, it would not be difficult
for an authorized service station to
change the output signal to the custom-
ary level of about 0.5-V maximum.

Signal Affections
O. Do the volume or tone controls of a

receiver have an effect on the signal
being recorded by a tape deck? -
Dwight Gaines, Cleveland, Ohio

A. In the great majority of receivers
(and preamplifiers), the signal fed to the
tape deck is unaffected by the tone and
volume controls. In a few cases, though,
the user is given the option of taking the
signal from a point after the tone con-
trols. In no case that I know of is this
signal taken from a point after the vol-
ume control.

Tape Scrape
Q. I enjoyed playing metal tapes with

my cassette deck until I was told that this
could harm the tape heads. What do you
think? - J.C. Spencer, Wilson, N.C.

A. Thus far I have heard nothing to
the effect that metal -particle tapes are
more abrasive than other kinds of tape.

Spec Skeptic
Q. What gives with frequency re-

sponse in cassette decks? Recently an

claimed 20 Hz to 18 kHz response of
cassette decks is measured at -20 dB,
a level I may not hear and also a level
that the VU meter or LED indicator of my
deck may not even register. What good
does this type of measurement do for
consumers? Why don't they measure
frequency response at typical recording
levels, such as 0 dB? - Con Schieder,
Delta, B.C., Canada

A. Yes, cassette frequency response
is typically measured at a level 20 dB
below the level that produces about 3
percent harmonic distortion for a fre-
quency of about 400 Hz. But most of
the music that you hear is down this low
or lower, so that it makes a good deal of
sense to measure at this level, even
though your meter .may not make you
fully aware of this. (Incidentally, some
meters or other indicators do go down to
-30 dB or even -40 dB, and then you
can see a good deal happening.) Only
occasional peaks get up in the vicinity of
0 dB, and it is at this level that distortion
threatens to become disturbing. Mea-
surement at the 0 -dB level, which corre-
sponds to a minor portion of what we
hear, would show treble response ex-
tending essentially flat to about 8,000 or
10,000 Hz for all but metal -particle
tapes. In sum, the way that frequency
response is measured, while not perfect,
makes good sense. Al
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Theworst warped record in
yourcollection can lead to the best

investment you ever made.
If you have a record in your

collection that's too warped to
play and too valuable to discard,
we have a suggestion for you.

Bring that record to your
audio specialist and ask him to
play it on a Dual ULM turntable.
lima will hear the music the way
it should be heard. Because the
ULM tonearm will track that
=cord as if it were perfect.

ULM is Dual's exclusive Una
Low Mass tonearm system, with
total effective mass of 8 grams.
That's less than half the mass of
conventional tonearm and car-
tridge combinations. And there's
no mistaking the difference
,ULM makes in what you hear.

That difference has been con-
firmed by the independent :est
labs that tested ULM with
warped records as 'real -life test
instruments.

"... tracked the most severely
warped records in our collection,
usually so well that we head
nothing wrong'

-Stereo Review

"Navigating the worst warps
we could find, the Dual/Ortofon
combination proved very agile
indeed, with nary a mistrack7

-High Fidelity
"Even a severe warn that

would normally throw the pickup
-..nto the air will usually give no
more than a slight `thump'... and
most warps are undetectable
by ear'.' Popular Electronics

"The Dual takes dead aim at
the fiend of disc reproduction-
the warped record-and response
to record warps practically is
eliminated at the source'

-Stereo
One lab also listened to a

favorite unwaved record played
by the same ULM tonearm and
cartridge system. Its reaction:

"There is no way measure-
ments_ or mere words, can
describe the acoustic presence...
highs are crystalline, with a
purity we haven't heard before.
The bass is so clean that one can
hear new sounds from records,
such as the harmonic vibration
of unplayed strings on the
double bass...overall definition
and transient response were
outstanding!'

-HiFilStereo Buyers' Guide

Now just think about all the
records in your collection you
can enjcy once again. And all the
records yet to be bought.

Then consider the one-time
investment in a Dual. An invest-
ment that may be less than you
think.

For example, the single -play,
semi -automatic Dual 508 with
Dario -belt drive is less than $160.
And the low prices of the nine
other new Dual ULM turntables
may also surprise you.

For complete information
write to United Audio,
120 So Columbus Ave.,
Dept. H, Mt. Vernon,
NY 10553.

Dual
Un tcd Audic is tliic exclusive U.S. dis ribution agency for Dual.
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JOSEPH GIOVANELLI

Tried and True Test Records
Q. I have read different statements to

the effect that various test records differ
by perhaps a few decibels from what is
considered to be really "flat" RIAA fre-
quency response. This situation seems
odd to me. If it is also true that there is
no real agreement as to which is the
more accurate when differences do oc-
cur, this seems almost unbelievable.

Should it not be a fairly straightfor-
ward procedure for a lab equipped with
a scanning electron microscope to mea-
sure the groove amplitudes at various
frequencies (at least laterally cut discrete
frequency bands), and thus determine
the accuracy of amplitude vs. frequen-
cy?- Jack W. Brent, Seattle, Wash.

A. Good test records should not disa-
gree. I have personally checked two and
found them to be in very close agree-
ment, probably within 0.5 dB. These are
the CBS Technology STR-120 and the
NAB test record. The first is available
from CBS Special Services, 3651 Fruit -
ridge Ave., Terre Haute, Ind. 48705,
and the second from Gotham Audio,
741 Washington St., New York, N.Y.
10014.

While it is true that a laboratory could
use an electron microscope to measure
groove amplitudes as you have suggest-
ed, correlating them to record diameter
vs. wavelength, such measurements are
routinely made by specially prepared
light sources. Means are provided to ac-
curately measure the reflected light, and
this arrangement has proven to be very
accurate.

When you delve deeply into this, you
will discover that there are inaccuracies
far more significant than the possible
disagreement between good test re-
cords. You will find that, on different
days, using the same test record and the
same phono cartridge, your results will
differ with each test run made. This has
to do with temperature vs. compliance of
both the vinyl material of which the disc
is composed, and that of the cartridge.

When I want to make a frequency run
on my cutting system and really want to
ensure accuracy, I must check the play-
back cartridge with a relatively new,
fresh test record beforehand in order to
monitor performance. The deviation
from flat response must be taken into ac-
count when comparing my results to
those obtained when cutting my own test
frequencies.

Dim Watted
Q. On the tuner section of my receiv-

er, the lights at one end of the dial are
darker than the rest. Will this affect per-
formance? - Richard Pizzo, Canter-
bury, Conn.

A. Dim lights are not likely to affect
performance. This dimness may be the
result of some basic problem associated
with the basic layout of the dial and/or
placement of the individual lamps. It is
possible, too, that one of the lamps is
defective, resulting in this condition.

Bad Vibrations
O. If I tap my finger on either the base

or turntable platter when playing re-
cords, the result of this action can be
heard through. the speakers. This tap-
ping can be heard only when the stylus
is on the record: Is this normal? - Jeff
Culbertson, Overland Park, Kans.

A. What you are experiencing is

closely related to acoustic feedback, ex-
cept that you are stimulating the phono
cartridge through the base br platter by
hand rather than by means of the sound
output of the speakers. This is normal, in
that it is what is supposed to happen,
though it is not particularly desirable.
When you tap the base or platter of the
turntable, this causes the record to vi-
brate, which in turn causes the phono
cartridge's stylus to move. It is this stylus
motion which produces the sound, de-
sired or undesired.

Further Notes on FM
Distant -Signal Reception

In the July, 1977, installment of this
column, you answered my questicin
about "FM Antennas for Reception of
Distant Signals." I have additional infor-
mation on this same subject.

One does not often come across re-
views of FM antennas, but here are two
references: Consumer Reports, July,
1973, pp. 465-469; Consumer Guide:
Stereo Series, Summer, 1974, pp. 6-
17.

An organization called the World -
Wide TV -FM DX Association (P.O. Box
163, Deerfield, III. 60015) publishes the
VHF -UHF Digest, which is a periodical
dealing with many aspects of DX; FM At-
las and Station Directory is helpful in
locating and identifying FM stations but
most important, a little booklet called
Beyond Shortwave is very easy to read
and would probably interest other Audio

readers. The association also gave me a
list of their members who probably
would be willing to help someone in their
area.

The TV -FM DX Association shares
your distrust of signal amplifiers but
mentions that some DXers build low -
noise, tunable, selective amplifiers with
high -quality electronic components and
obtain'excellent results.

The most complete reply from a com-
mercial source was from the Winegard
Company (3000 Kirkwood St., Burling-
ton, Iowa 52601) which offered specific
recommendations for employing their
consumer products in this type of appli-
cation.

A local MATV/CCTV/video company
(6NS Telesystems, Shelburn, Vt.) has
lots of information on commercial -grade,
low -noise amplifiers and specially cut an-
tennas. They were very willing to offer
helpful data and suggestions, although
much of this equipment is very expen-
sive. - Ron McKinnon, Middlebury, Vt.

Even where a signal amplifier exhibits
a good S/N ratio, one must take into
account the presence of local signals.
These signals will be amplified along
with the weaker ones you desire and
could overload the amplifier, but if this
does not occur, they could be capable of
overloading the front-end of the tuner. In
either instance, an overload will de-
crease the sensitivity of the equipment to
weak signals; further, it will make the
front-end nonlinear. Nonlinearity in r.f.
circuits will act the same as nonlinearity
in audio circuits: Intermodulation prod-
ucts will be created, taking the form of
spurious signals at dial settings on which
such signals should not appear. They
are capable of blocking out desired sig-
nals which should be received at such
dial settings.

Tonearmaments
A. After getting a new turntable I have

had a persistent problem. When the
tonearm is moved over the platter with
the turntable running, regardless of
whether or not a record is actually play-
ing, I pick up a "popping" and "ticking"
noise much like static. If you know of a
solution for this problem through shield-
ing, filtering, or any other method,
please let me know. - Eron Lee,
Tempe, Ariz.

A. I think the lack of grounding of your
tonearm is the problem. Often such
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grounding is carried through by way of how low a frequency a speaker can pro- Some speakers are designed to have
the various pivots. If there is any oxida-
tion or "slop" which can lead to poor

duce? Specifically, can two 8 -inch
woofers move more air (and hence, pro-

greater cone travel than others. Hence,
this fact must be considered when corn -

electrical connections, grounding will be- duce lower notes) than one 12 -inch paring the possible amount of bass re -
come intermittent. woofer? - John S. Vizard, West Hart- sponse that a given speaker can pro -

It may be that you can relieve this ford, Conn. duce. In addition, you must consider the
condition by lubricating these pivots with A. In one way or another, if we are to effects of the enclosure in which the
WD40 or a lubricant recommended by
the maker of the tonearm.

produce lower and lower frequencies,
we must move more and more air if all of

speakers are housed. You can have a
speaker of a given size which has a

If this does not cure the problem, I these frequencies are to have equal ratner small amount of cone travel and
suggest running a flexible wire from the measured or perceived amplitude. We produces bass equal to that of a speaker
tonearm proper back to a ground point can move that air via loudspeakers in having a large amount of cone travel if

on the turntable base. two ways and still have the same amount the proper enclosure is used, one which
There is also the choice of returning of bass: By moving a small cone over a makes use of otherwise wasted

the arm to its maker for the appropriate great distance or by moving a larger backwaves.
repairs. cone over a proportionately smaller dis- Speaker design is very exacting and

tance. complicated. Even with this brief expla-
Bass Brawl It is. certainly true that given an equal nation, you can appreciate the many in -

Q. It is my understanding that sound distance of cone excursion, the speaker terrelated problems which must be taken
is the result of air set in motion, and the having the larger of the two areas will into account. A
lower the note to be reproduced, the move the most air. Inasmuch as the two
more air that is needed to be set in
motion. If this is true, does it follow that
the larger the speaker, the lower the fre-

8 -inch speakers have a total combined
area greater than one 12 -inch speaker,
the combination of two 8 -inch speakers

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036.

quency of a note it can produce? Is there will move more air than does the 1 2 -inch All letters are answered. Please enclose a
more involved than size in determining speaker stamped, self-addressed envelope.

Ever hear a Ruby?
It takes more than a ruby cantilever to make a
moving coil cartridge capable of excellent sound
reproduction. It takes imagination, engineering
knowledge and dedication to perfection.

The Dynavector DV/Karat series is the
culmination of these efforts.
c.=rf Li 4',3201 + I:0127412i-
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Dr. Noboru Tominari, the creative
genius and founder of Dynavector,
developed a radical new technology
taking into account wave dispersion
and cantilever vibration theories.

Dr. Tominari reasons that the
"soft" sound of most cartridges
was due to the various delays of
frequencies along the length of
the cantilever.

The role of the cantilever as a
sound dispersing medium has
been mitigated by making it as

short and as hard as possible.
As a result, a solid laser cut
synthetic ruby cantilever only
2.5mm in length with a
diamond contact tip is utilized.

Another benefit of the
short/hard ruby cantilever is the
high resonance frequency
above 50 kHz. Therefore, the
elimination of rubber damping.
Without the "creeping time

effects of rubber" (temperature
changes and age deterioration), the

DV/Karat's ability to produce sound with
stunning realism, brilliant tonal balance

and exquisite detail is maintained over the life
of the cartridge.
The truth is in the listening. Call or write for the

name of a Dynavector audio specialist near you.

Dynavector Systems U.S.A, 7042 Owensmouth
Ave., Canoga Park, CA 91303. (213) 702-8025.

Dynavector
WORLD LEADER IN MC CARTRIDGES
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DEAR EDITOR

Amp Updates
The Double Barreled Amplifier project

which I presented in Audio's April and
May 1980 issues can be updated by in-
stalling a 10 -ohm 1/2 -watt resistor in se-
ries with the base lead of each of the
eight output transistors Q20 -Q27. These
resistors should be mounted on the
transistor sockets and completely cov-
ered with heat -shrink tubing to provide
electrical insulation and mechanical
strength against lead breakage due to
possible flexing of the resistor leads.
These resistors will damp out possible
parasitic oscillations caused by the in-
ductance of the connecting wires. In ad-
dition, resistors R1, R58, and R59
should have a 0.1 -pc polyester capaci-
tor soldered in parallel with each. These
improve the chassis grounding at high
frequencies.

W. Marshall Leach, Jr.
Atlanta, Georgia

Elcasets Live!
Dear Editor:

You are my last hope in finding out
more information about the five -year -old
Elcaset format. I still have all of the arti-
cles you published on the format.

My persistence in supporting the El-
caset has paid off very well since I have
picked up numerous machines for under
$100.00 brand-new and tapes for
$4.00. And the stereo salesmen have
been very happy to unload them.

The problem now is in finding tapes.
I've bought out just about everybody. Do
you know of any dealers? You could
help about 10 of us - yes, there is an
Elcaset Club of America! Sony had
promised to keep them available eight
more years.

Our other question regards the "con-
trol tracks." Is there any way to change
the heads and/or the electronics on
present machines? We haven't been
able to get any information from the
companies on this.

Greg McIntyre
Box 34082

Atlanta, Ga. 30332
Editor's Note: We asked our contact

at Sony about the situation, and he re-
plied:

To begin with, we at Sony appreciate
this long-term support of our products,
especially in regards to the formation of
an Elcaset Club of America. As you well
kn6w, there are still many hundreds of

Elcaset recorders still in use throughout
the country.

Regrettably, there is no factory -au-
thorized procedure that has been re-
leased to the field covering the installa-
tion of "control tracks." Any modifica-
tion to the head block assembly or elec-
tronics of a Sony Elcaset machine would
have to come from an outside specialist,
perhaps someone working in the com-
puter hardware field.

I am happy to inform you, however,
that you and other Elcaset owners can
now purchase blank cassettes directly
from Sony. Just send a check or money
order (sorry, no cash accepted), to: Sony
Corp. of America, Tape Div., Consumer
Relations, 9 West 57th St., New York,
N.Y. 10019.

The prices are as follows: LC -60 SLH,
$8.00; LC -90 SLH, $10.60; LC-60-
FeCr, $10.60, and LC-90FeCr, $12.80.
Please add 8'/a percent New York City
sales tax to any order.

Marc Finer
National Training Manager

Sony Corp. of America
New York, N.Y.

Taping Tip
Dear Editor:

In the October 1981 issue of Audio,
the "Tape Guide" column offers a few
tips for recording 78 -rpm discs. I think
one important one was left out: Make
certain that the signal is mixed down to
monaural BEFORE the recorder. This
cancels out all of the out -of -phase noise,
and there certainly is a lot of it on 78s.
(Must be the shellac!) It will most likely
require a couple of "Y" connector patch
cords to do this because the stereo-
mono switch is after the tape -out jacks
ordinarily.

Once the out -of -phase signal is re-
moved, you will be quite surprised how
quiet 78s actually are. I also strongly rec-
ommend a stylus specially designed to
play 78s.

Mike Miller
Bethel, Conn.

Angles on SLTs
Dear Editor:

I really enjoyed Gary Stock's article
on linear tracking turntables in the June
1981 issue of Audio. As a former owner
of a Rabco SL -8, I have followed the de-
velopment of later models of SLTs with
extreme interest. It has been gratifying to

see the SLT concept evolve into the so-
phisticated models available today.

Mr. Stock's observations on the angu-
lar deviation of SLTs was certainly a per-
tinent issue. Another SLT design con-
cept, which would be difficult/to imple-
ment, is the reduction of the vibration re-
sulting from the movement of the servo -

driven arm base to keep the arm
tangential to the groove. In the old Rab-
co design, some vibration or rumble was
caused by the arm assembly rolling
across the "rails." Some of the new de-
signs use essentially the same type of
guides, and they could suffer the same
degradation of sound. Lamentably, your
review of the Mitsubishi LT -30 did not
examine this potential problem area.
Perhaps conventional rumble tests aren't
well suited to detecting this phenome-
non, which is intermittent.

Vade G. Forrester, Jr.
San Antonio, Texas

George Tillett, who reviewed the Mit-
subishi, replies:

Mr. Forrester's letter brings up some
interesting points on SLT design, but as
far as the Mitsubishi arm is concerned,
the angular deviation is quite small, with
the maximum tracking error being less
than one degree. (The 1.76 degrees re-
ferred to applies to a 10 -inch arm.) The
rumble test is usually made over a total
period of several minutes, and it would
certainly include rumble and other devia-
tions caused by irregular arm movement.

Pole Desires Penpals
Dear Editor:

My name is Waldemar Nowacki. I am
25 years old, have finished studying,
and live in the city of Lodz, Poland. I

would like to get acquainted with your
country and somebody who has inter-
ests like mine.

I am interested in sports and games
and music, especially electronic music.
Of course I am interested in hi-fi, but I

am most interested in electro-acoustics
and measuring apparatus. I make a low
frequency amplifier amateurishly. I wish
to exchange observations and experi-
ments in this subject.

I apologize to you for mistakes in my
letter because I am learning to write Eng-
lish and I'd like to try my hand at it.

Waldemar Nowacki
9 Janiny Street

93-563 Lodz
Poland
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ADS L1230.
A STUDIO MONITOR

FOR THE HOME.
It is no surprise to us that our

ADS L1230 Professional Moni-
tor Loudspeaker has become
one of our largest selling speak-
ers to home music enthusiasts.

Born of ADS' developmental
technology for professional
monitor speakers for the new
digital recording industry, the
L1230 is a phenomenal per-
former. First, it is sold and
shipped in mirror -symmetrical
matched pairs only. The two
long -excursion 8" diameter
woofers, acoustic suspension
soft -dome midrange driver and
Barium Ferrite tweeter in each
speaker are produced entirely
within ADS under stringent con-
trols. Each driver is hand cali-
brated and hand tested. The

result is exceptionally uniform
extended frequency response,
unusually wide dynamic range,
outstanding transient accuracy,
low distortion, perfect "point
source" stereo imaging and
superior driver linearity And
one further advantage instantly
converts the price from an
expenditure into an investment.
The extremely advanced design
and new technology embodied
in the L1230 ensures that it will
not become obsolete with
today's fast -developing
improvements in program
source material quality.

It is a worthwhile experience
to listen to a pair of L1230's.
We suggest that you call toll -
free 1-800-824-7888 (in Califor-
nia 1-800-852-7777) and ask
for operator 483, Dept. AU2.
We'll send you technical lit-
erature and a list of ADS
Dealers where you can enjoy
a demonstration.

ADS
Analog &
Digital Systems, Inc.,

Where Technology Serves Music
One Progress Way, Wilmington, MA 01887
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ADVERTISEMENT

Stanton Micro Wafer XII. Light Weight
Open Audio Stereo Headphone, with
special adapter plugs for use with porta-
ble radios, TV sets and tape recorders.
Astounding sound capability offered by
its miniaturized design. Adjustable
lightweight headband, with acoustically
engineered multi density polyurethane
foam cushions. Suggested retail $49.95.
From Stanton Magnetics, 200 Terminal
Drive, Plainview, N.Y. 11803

Enter No. 45 on Reader Service Card

HOLIDAY

For the man who has everything...
Something more. The Audio Pro B2-50
Subwoofer.
If his system uses bookshelf speakers,
the B2-50 will make it sound like a fine
audiophile system. And, if his system is
of audiophile calibre, the B2-50 will ena-
ble it to deliver its full potential.
Repeatedly proclaimed the best in the
world, and the only subwoofer that prop-
erly interfaces with all speakers, the
B2-50 retails for $1,000. In walnut or
black ash.

Enter No. 5 on Reader Service Card

Koss K/4DS Digital Delay System adds
a whole new dimension to stereo. Noth-
ing brings home the realism of a live
peformance like the K/4DS. From con-
cert music to the excitement of a jazz
festival, the K/4DS will brighten your
own home listening enjoyment or make
someone else's Christmas even
brighter.

Enter No. 24 on Reader Service Card

The Acoustat RP -2A preamplifier repre-
sents a major departure from usual
audio engineering from both a mechan-
ical and an electronic standpoint. Com-
plete functions, including a superb
head -amp, make the RP -2A a bargain
that the serious listener and audiophile
simply can't pass up.

Enter No. 4 on Reader Service Card

PRO/
GRAM
Digital Stylus Force Gauge

With ADC's PRO/GRAM' your
tonearm's tracking force is guaran-
teed accurate...digitally accurate.

The easy -to -read LED display
shows exact stylus force settings
between 0.5 and 3 grams in 1/10th
gram increments.

The ADC PRO/GRAM ... $29.95.
For your nearest dealer call
(800) 243-9544.

A D C

Enter No. 2 on Reader Service Card



ADVERTISEMENT

GIFT SHOPPER

DIVIDE AND CONQUER
The Dahlquist DQ-LP1 electronic low
pass filter divides the frequencies at any
point from 40-400 Hz and conquers dis-
tortion with its completely passive high -
frequency circuitry. DAHLOUIST, INC.,
601 OLD WILLETS PATH, HAUP-
PAUGE, NY 11788

Enter No. 15 on Reader Service Card

ROCK OR BACH, PowerLine speaker
cable brings you one step closer to the
musical event. 4 -conductors strong,
PowerLine's technology allows the amp
and speaker to work as one. Great per-
formances, custom terminated at your
dealer now. MONSTER CABLE wishes
you a very Monster Christmas!

Enter No. 29 on Reader Service Card

It is better to give AND receive! Monster
Cable high definition speaker wire deliv-
ers all the sound you paid for. Now in 5
pre-cut lengths or custom terminated by
your dealer. Give the gift of music, get
wired this holiday. The MONSTER
CABLE family wishes you a very Mons-
ter Christmas!

Enter No. 28 on Reader Service Card

SP -1 stereo patchbay accepts up to 4
recorders, equalizer, noise reduction,
time delay or processor. Switch and
patch like the professionals for record-
ing, playback, mixing and duping. For
anyone into serious taping, this is a
must. $189.95 from Russound, Box
2369, Woburn, MA. 01888 (617) 935-
3625.

Enter No. 38 on Reader Service Card

The Perfect Christmas Gift?

The Intersearch Speaker Stands.
Perfect because they will fit any book-
shelf speaker from 17" wide to 13" deep
anal handle speakers from up to 100
pounds each.
Perfect because they require no facing
of your valuable speakers.
Perfect because they make the finest
speakers sound their best by placing
them 2 feet above the ground with ad-
justments possible in all planes.
And perfect because they're priced at
only $100./pr.

Enter No. 6 on Reader Service Card

How to make a long story short.
Whether you want your audio cables 1
foot or 25, your Performance Standard
dealer can prepare InterLink with preci-
sion gold PhonoLink RCAs exactly to
your spec. This holiday it's better to give
and receive InterLink by MONSTER
CABLE.

Enter No. 30 on Reader Service Card



CLASSICAL REVIEWS
EDWARD TATNALL CANBY

The Digital Fiedler. (Tchaikovsky:
Capriccio Italien. Rimsky-Korsakov:
Capriccio Espagnoi.) Boston Pops, Ar-
thur Fiedler.
Platinum PS 1021, dbx encoded, ster-
eo, $18.00.
Sound: A Recording: A Surfaces: ?

We now may bow gracefully to honor
this Bert Whyte recording, which be-
comes the first classical digital to be
made in this country. It was made in Oc-
tober of 1977 but not then released in
digital form. Telarc's first digital, made a
few months later on the same Sound -

stream recorder, got the honor when it
was released later in 1978.

There is thus some confusion as to
"firsts." The Japanese, of course, were
there long before with Denon, but let that
pass. This Boston Pops session with
Fiedler was done in triplicate, standard
analog tape, digital tape and direct -to -
disc, but only the d -to -d version was re-
leased for sale. Such is the power of the
current favorite technique! Everybody
was into direct -to -disc at that time, yet
nobody much had heard about digital.
So Bert had to wait. Telarc's disc was
first. Now, retroactively, The Digital Fied-
ler becomes Number One and in a dbx-
encoded version, and providing the full
dynamic range of the original tape. 'Bout
time.

The old Fiedler persuasiveness is ap-
parent as usual in these two "war
horses" of popular classical, and B.
Whyte did indeed get down the special
ambience of Symphony Hall in Boston. I
can recognize it. Very pure and rather
distant sound, right in the Pops tradition.

Note that dbx distributes the encoded
discs and assigns a special record num-
ber which, alas, is mostly not on the
coded discs themselves. They also issue
a periodic catalog of the encoded re-
cords, which are available through their
dealers and certain other record outlets,
as well as from the firm itself.

Clinician Series - Thomas Brown,
Afro -Latin Percussion.
Golden Crest CR 1015, stereo, $9.98.
Sound: B Recording: B- Surfaces: A

Here's one of those unlikely marvels,
a record that looks to be merely special-
ist stuff for teaching, yet which turns out
to be excellent entertainment for almost
any listener. I am certainly no Afro-Amer-
ican percussion player yet I was fascinat-
ed, for two sides! You never know.

The reason is simple. An excellent,
very verbal, young teacher who stands
up before mikes and a batch of perform-
ers and improvises his explanations, en-
thusiastically, followed by musical exam -

pies to show what he means. No stolid
announcer type here, orating with per-
fect diction and no trace of intelligence
- the usual for such instruction record-
ings. This guy gives, and gives per-
suasively, everything he has. Which is
plenty.

Being spontaneous, there are a few
irregularities in the recording, mainly the
rather hasty level adjustments necessary
when the instruments play. But they are
well done, even so, and will not bother
you a bit. Absolutely fascinating for the
would-be Latin -style performer. Enter-
tainment for the rest of us.

Hoist: Suites Nos. 1 and 2 for Winds;
Hammersmith. Vaughan Williams:
English Folk Song Suite; Toccata
Marziale for Military Band. London
Wind Orch , Denis Wick.
Nonesuch N-78002, stereo, $8.98.
Sound: B+ Recording: B- Surfaces: B

band record duplicates two of
the items on Telarc's well -remembered
first digital disc, the pair of Hoist Suites,
and offers more Hoist and a couple of
Vaughan Williams items as well. For
Hoist, I much prefer Telarc. And the
other Hoist and V -W pieces here tend to
sound pretty dated these days, for all
their folk -song content.

The sound, compared to Telarc, is
rather distant and somewhat low in level,
as the ear senses it, without enough full-
ness and roundness of perspective. And
the band plays fast and a bit nervously.
Not the sort of thing that invites frequent
repetition. The original recording is from
Enigma in England, which has some
pretty hot stuff in the hi-fi line. Not this
one, for my ears, though.

Vivaldi: Violin Concertos Op. 8, Nos.
5-10. Simon Standage; The English
Concert, Pinnock.
Vanguard VSD 71273, stereo, $7.98.
Sound: A- Recording: A- Surface: B+

Continuing the extraordinary, even
revolutionary performances of the famil-
iar "Four Seasons" (VSD 71257), Tre-
vor Pinnock's small group of Baroque
strings (i.e. built or restored to the pre -
1800 configuration, minus the beefing -
up that generally occurred in the early
19th century) moves on here to more of
the concertos, all of them part of the col -
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Listen to the critics.
A manufacturer's enthusiasm about a new
cartridge is only natural -the real judgement
is made by the experts -the independent
critics who evaluate cartridge performance
day after day. Listen to what they say about
the Pickering XSV/4000. "Superb tracking
ability' "Excellent channel separation:'
"From the price, the XSV/4000 emerges a
clear winner." It's impossible to tell all of the
XSV/4000 story here so we've produced a
16 -page book of complete reviews from
Stereo Review, High Fidelity, Stereo and
other highly regarded publications. Their
experience is convincing testimony to the
new excitement now available in the
XSV/4000. This book
is yours for
the asking
at your
local audio
dealer...

Nine independent
reviews you should
read before you buy

a stereo cartridge.

'The XSV/4000
emerges a j_
cear winner'

or write:
Pickering & Co.
Sunnyside Blvd.
Plainview, N.Y.
11803

THE SOURCE OF PERFECTION

0 PICKERING
"for those who can hear' the difference"
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The sweet, honey -colored
sound of the old -type
instruments really grows on
you, warmer and richer than
the sound of modern strings.

lection called II cimento dell'Armonia e
dell'Inventione. The concertos on this
disc were until recently much more famil-
iar than the "Four Seasons" group of
four, which perhaps were thought trivial
in comparison with, say, Beethoven or
Richard Strauss.

In these five works there is not the
dramatic scope for the astonishingly viv-
id portrayal of the seasons in the earlierrecording. But the same lithe, accurate,nicely
quick -paced playing once more gives
the lie to the old-fashioned Mack truck
approach to the composer, still to be
heard via some of our orchestras and
conductors, not to mention famous fid-
die soloists. They should know better.
They should listen here.

The soloist, playing his Baroque vio-
lin, gets small billing, which is correct for
the music, much less show-off (though
no less difficult!) than the brash later fid-
dle concerto vehicles. He is excellent, if
recorded rather close, but his string col-
leagues are right behind him and a fine
acoustic space surrounds them all. The
sweet, honey -colored sound of the old-

type instruments really grows on you. It
is warmer, richer than the "white" sound
of modern strings. And, of course, on
records it is just as strong and loud. This,
at last, is beginning to be the real sound
of Vivaldi as the composer himself knew
it to be.

write "Hebrew" music; music was mu-
sic, just as autos are autos today, and it
was produced as a matter of course in
the current local fashion. Jews 'were in
exceptionally high favor in northern Italy
in this period, and Salamone (Solomon)
Rossi led a good life and published his
music as a leading composer.

In this Boston performance, licensed
to France and reimported, the works are

done by a group of young voices,
college type, who sing with accuracy,
verve and a commendable lack of vibra-
to. In spite of somewhat blurring acous-
tics the Hebrew texts come through. Oc-
casional solo voices are light and in per-

spective. Curiously, the chorus is better
than the instrumentalists, who often play
interludes in the manner of Monteverdi.
Minus words, their phrasing and rhythm
plod along with an unsprightly effect that
does not at all match the vocal liveliness.
The Hebrew, to be sure, is well set! It
sets up its own dynamic rhythms. The
recorded balance puts the chorus too far
away, but it comes through, even so.

Musique Judeo-Baroque (Rossi,
Grossi). ameraa,Saladin,BostonC t

hJoel Coen.
Harmonia Mundi HM 1021, stereo,
$9.95. (Mail orders, contact Brilly Im-
ports, 1 55 N. San Vicente Blvd., Beverly
Hills, Cal. 90211.)

Sound: A- Recording: B Surfaces: B+
If you ignore the title and bypass the

words, you will simply hear on this
record some excellent early Baroque
music, post -Monteverdi, with chorus,
some solos and a group of authentic in-
struments of the time. These are 17th-
century Jewish composers, setting He-
brew texts for religious usage - but in
those times it did not occur to them to

Astonishing.

"The sound of this diminutive speaker is
nothing less than astonishing.
"Listen to the Four if you possibly can.
It is worth hearing - even if you are not
shopping for a speaker -just for a dem-
onstration of how good a small box
can sound."

STEREO REVIEW June, 1978.
Copyright Ziff -Davis Publ. Co.

For literature and information call
(800) 225-4791 or send coupon.

The Allison: Four - costs $280 each in
oiled walnut, $290 in oiled oak cabinet.

ALLISON
ACOUSTICS
Seen Tech Circle Natick. MA 01760,1..S.A.

Name

Address

City Slate Zip

TDK
SUPER AVILYN NOW
MAKES OPEN REEL
GO TWICE AS FAR.

Remarkable Super Avilyn, the formulation found in TDK SA audio and video
cassettes, has been applied to open reel. And the results are spectacular.

New TDK SA EE is especially developed for use with the new open reel
decks with the Extra Efficiency EQ/bias setting.

On these decks, this brand new formulation lets you record and play
back at half the normal speed. And keep all the full, rich sound. So you can
get twice as much from open reel. Youa expect nothing less from TDK.

1981 TDK Electronics Corp: O

Enter No. 46 on Reader Service Card



Yamaha.
For the music

invou.
"I love to -play music that makes

people feel good. But first it has to
please me. I love sharing my music
with an audience. That's when it really
comes alive. And I love to hear it on a
sound system that lets all those good
feelings come through. Like Yamaha."

-Chuck Mangione
Yamaha. Because you want more

than mere sound. You want to be moved.
To be thrilled. You want the music.

And music is something we know
a lot about.

Yamaha has been making musical
instruments for almost one hundred
years. So we know how music sounds.
And we know how to make audio
components that reproduce music
accurately.

Every audio component we build
must pass a final critical audition by

the discerning ears of a Yamaha
musical instrument designer.

So it brings cut what is most
important. The music in you.

Yamaha Electronics Corporation, U.S.A.
P.O. Fox 6660, Buena Park, CA 90622

MM.

Chuck Mangione's album "Tarantella"
' iE available or. A&M records and tapes.

I Itos N,, on 14ation tivrvn I'

YAMAHA
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HANS FANTEL

Ilharistmas
gift of music,

long ago.

Icannot say how much of my life I
spent listening to phonographs,
but the most unforgettable of
these many hours came on
Christmas Eve some 41 years

ago. I was then in my late teens and,
being racially obnoxious to Hitler's gov-
ernment, I had become a fugitive and
outlaw and had to be hidden In a re-
mote village in the Tatra Mountains I

found shelter, for a fee, in the house of
an elderly grain dealer. He loosely sup-
ported the local Resistance movement,
but firmly hated Hitler. So he could be
trusted.

In happier days he had sold his pro-
duce at the commodities exchange in
Brno, gone to the opera there, and fallen
under the spell of music. In conse-
quence, he owned one of the few radios
to be found at the time in the uplands of
Slovakia, where even plumbing was rare
and water had to be fetched from a
pump. Since the village had no electrici-
ty, the radio ran on batteries and recep-
tion was erratic. But when the weather
was right, my host told me, he used to
be able to hear concerts from Prague,
relayed by the transmitter at Kosice.

The radio was silent now. Batteries,
along with almost anything else, were
unavailable in wartime. Besides, the gov-
ernment frowned on private ownership
of radios, preferring to entertain the pop-

° 1980 by The New York Times Compa-
ny. Reprinted by permission.

ulace with loudspeaker trucks parked in
the village square, which blared out mar-
tial music interspersed with triumphant
news of German victories from Norway
to Greece. In fact as in its songs, the
Third Reich proclaimed dominions over
the earth.

But beyond earshot of the
sound trucks, our village
rested in stillness broken
only by the occasional low-
ing of a cow. Yet, we knew

the world was turbulent and terrible, that
the stillness would end and we, too,
would be engulfed in the nightmare.

It didn't matter about the batteries be-
cause my host was no longer in the
mood for music. His business had col-
lapsed when the Germans confiscated
the crops and there was no grain to sell.
His wife was dead and his son, with a
snug job in the Nazi -sponsored bureau-
cracy at Bratislava, had nothing to say to
him. Much of the day he sat in an ela-
borately carved high-backed chair -a
relic of bygone opulence - and stared
at the wall. I kept out of his way and
busied myself in the garden, pruning
trees or - for some perverse pleasure
- beheading snails, or worked my way
systematically through an old German
encyclopedia I found on his shelves. Eu-
rope raced in the maelstrom. History
tumbled in its cataclysm. For us, the
hours didn't move. Time had stopped.

The two of us lived in the house that

My host asked
me what I would like
for Christmas. I said I
would like to hear some
music.
way for several months. A peasant wom-
an came to cook and clean. Her son was
with the partisans, so she wouldn't be-
tray me either. She spoke no German,
so I couldn't talk with her. And, of
course, I could not go out. I had no legal
existence and hence no right to live. To
be seen was dangerous.

In the silence and solitude of my days
I developed the habit of trying to hear
music inside my head. I tried to recon-
struct from memory the music I had so
often heard at home when my father sys-
tematically acquainted me with his
record collection. Those were the years
when the mainstays of the repertoire
were being recorded for the first time,
the electric phonograph just having
made it possible to capture music sound
with tolerable verisimilitude. Each new
rebase was an event in our lives. We
waited eagerly for another Mozart sym-
phony from Sir Thomas Beecham, for
the next album in Weingartner's Beetho-
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The most talked -about
and least understood
"underground"speaker
is at last in the stores.

Most audiophiles have heard of it.
Not many have heard it. And only a few
of these understood exactly why it
sounds as good as it does, Because of
the unique history of its design, the
Fourier 1 speaker system became a minor
legend long before it got to the stores .

It all started out in the laboratories of
The Audio Critic, probably the most
hard-nosed of the "underground" au-
dio reviews, as a purely academic
exercise to prove an editorial point.
The point was that designers of conven-
tional dynamic speaker systems hadn't
been doing their homework and that
proper utilization of all existing knowl-
edge about drivers, enclosures and
crossover networks could result in a
simple, straightforward, affordable
system that would closely rival the most
extreme high -end "exotics"-electro-
static, ribbon, ionized air, motional
feedback or what have you. The experi-
mental 3 -way floor -standing speaker
offered as proof was eventually deemed
too good to remain a laboratory curios-
ity; a new company was formed under
the name of Fourier Systems; and after
many months of planning, groundwork
and rumors the Fourier 1 was launched.

Those who have heard the Fourier 1
agree almost unanimously that it
sounds significantly superior to all
other floor -standing electrodynamic
systems, American or English, up to
twice or even three times its price,
which is $1325 the pair. "World's best
box speaker" is one typical comment.
"Sounds like a really good electro-
static" is another. What seems to be
the most misunderstood aspect of the
design is that it isn't really a "techno-
logical breakthrough" but rather a
rejection of traditional engineering
errors, misconceptions and ineptitudes.

Specifically, the Fourier 1 is the only
speaker that can truthfully make the
'following three claims all at once: (1)
undistorted large -signal response down
to 32 Hz out of a floor -standing column
only a little over three feet tall; (2) very
high efficiency combined with almost
unlimited power handling, so that 25
clean watts Will make it play loud, but
with 250 watts it just gets better; and (3)
delicate transparency despite all that
brawn and guts. On organ pedals and
symphonic climaxes, when other highly
regarded speakers begin to go crunch,
the Fourier 1 is still rock -solid and musical.

And now that you're aware of all this,
what other speaker are you planning
to buy?

ven cycle, and for Bruno Walter's
Brahms. We discovered the existence of
faraway places like Boston and Philadel-
phia through the recordings of Serge
Koussevitsky and Leopold Stokowski
and marveled at the magnificent per-
formances of Toscanini in New York.
Those evenings with the phonograph,
back home, had been my happiest
times, sharing in concentrated attention
the experience of music with my father,
who soon afterward vanished forever in
the Gestapo dragnet during the invasion
of Austria.

Now, in the little Slovak village, I was
trying to put together pieces of remem-
bered music like a jigsaw puzzle. Often
they didn't fit. Bits of Schubert's Trout
would get right into the middle of a Rasu-
movsky quartet. And sometimes the mu-
sic would simply break off. I couldn't re-
member the rest.

This frightened me and
made me desperate. For,
without realizing it at the
time, I must have harbored
the notion that if I could

put all the music I had heard at home
back together in my head, in one seam-
less continuity, my father would come
back. I suppose that is why I felt that the
whole world was going to come right,
after all, when I discovered that I could
- in my mind - get through the Mei-
stersinger prelude all the way from be-
ginning to end.

It was easier in the summer when I

could be in the garden. But the cold
weather comes early in the mountains,
and indoors it was harder to think of the
tunes. It was as if the low ceilings and
thick walls, the meager windows and
prevalent gloom of the house had
quenched the music of my imagination,
and I knew it could be rekindled only by
hearing real music once again. Without
the music, I too began to despair - to
lose the links between one day and the
next. I no longer sensed the connection
between where I was and the days with
my father.

By November everything had grown
dark. The mists rarely lifted. The tower-
ing bulk of the High Tatras kept the low
sun out of our valley. You couldn't see
inside the house by mid -afternoon. We
had no petroleum for the lamps and in-
sufficient candles.

The approaching winter also dark-
ened our lives in other ways. The Ger-
mans had taken the cows when they
were driven back down from their moun-
tain pastures after the first frost; so, there
was even less to eat. More soldiers loi-
tered about after Slovakia opened its
roads to the German army, allowing ac-
cess to the oilfields in nearby Rumania.
Occasionally, we saw a black Mercedes

FOURIER SYSTEMS INC., 540 NEPPERHAN
AVENUE, YONKERS, NY 10701.(914) 965-5800. 3 0

Enter No. 20 on Reader Service Card

carrying black -clad men with silver skulls
on their caps - the SS. In a neighbor-
ing town, we were told, the Germans
had taken away all members of the Re-
sistance and their families. Their names,
the peasant woman said, had been be-
trayed by someone under torture. The
loudspeakers in the square told of Hit-
ler's new friendship with Japan and
boasted of the burning of London. The
horror now spanned the globe, and our
valley was a trap.

Later in the year, my host asked me
what I would like for Christmas. I am not
sure he liked me much, but he was a
kind man. I said I would like to hear
some music.

I said it almost without thinking, but
my eyes shifted to the radio. Perhaps,
without being aware of it, I hoped that
my host's well-connected son might use
his influence to get a set of batteries in
Bratislava. But I certainly never would
have suggested this. The old grain deal-
er just nodded.

We had no Christmas tree. On De-
cember 24, the peasant woman brought
several boughs of fir and we lit some ex-
tra candles. I thought of midnight mass
in the village church. The organ would
be playing. I trembled at the imagined
sound of the big bass pipes, the fullness
of the great chords, and the miracle of
melody rising from it all. But I could not
go to church. It was too risky to be seen,
especially now that there were so many
more Germans in the district.

Still, I had my Christmas wish.
On the table in the dining
room, on the thick ochre rug
that usually covered it be-
tween meals, stood an an-

cient and rather ramshackle phono-
graph. But its brass horn was freshly pol-
ished and the tattered green felt cover-
ing the turntable was more or less sewn
together. The old man had remembered
the phonograph, fetched it from the
rumpus room, and the peasant woman
had helped him fix it up. It hadn't been
used since they began broadcasting mu-
sic from Kosice. The radio sounded bet-
ter, he said. But he still had some re-
cords and even a box of needles.

So, on Christmas Eve, 1940, I lis-
tened to Fritz Kreisler play the Beetho-
ven violin concerto with the orchestra of
the Berlin State Opera conducted by Leo
Blech. I have no recollection how it
sounded. But I remember having to wind
up the phonograph after each side -
10 times in all. Curiously, this was no
real interruption of the music. On the
contrary, it was as if the music swelled to
boundless force in those intervals. As I
turned the crank, it set in motion engines
of war all over the world that threw back
and cut down the armies of the enemy. A
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The Onkyo CP-1.130F.
It ivilrstartle you, shake you,
satisfy aildsoothe you.

The Onkyo CP-11:_:.OF Computer Automated Direct -
Drive Turntable is the most exciting fufly automatic
turntable in its price range. It not only p-ovides a purity
of sound unheard of in so affordable a unit . . . it also
provides a breakthrough control feature that can ex-
tend the life c f your recordings significantly.

At the push of a button, he CP-1130F's raised
tonearm will automatically search across the record.
So precise is its movement, that ycu can cue it to a
single groove if you wish. Then at the touch of a

second button, you can lower the tonearm with abso-
lute accuracy. Without ever touch ng the tonearm or
opening the dust cover, you control complete tonearm
movement . Other important features include a
straight-line, low -mass tonearm . . . brushless electronic
servo direct drive . . . a diamond -polished platter
. . . soft touch microcomputer controls . . . a memory
repeat function . . . and full remote control capability.
Hear the CP-1130F now at your Onkyo dealer.

Onkyo U.S.A. Corporation, 200 Williams Drive, Ramsey, New Jersey 07446, (201) 825-7950
Erter No. 33 on Reader Service Card ON'KYO



THE AUDIO INTERVIEW

IdultircoN
GOULD

To the student of contemporary
American music, the name and
works of Morton Gould need little

introduction. He stands as one of the na-
tion's foremost composers, not only be-
cause of his symphonic works, but also
because of the eclectic body of popular
music-pieces for film, ballet, Broad-
way, and television - which he has
written.

From the first flush of national popu-
larity acquired through his Depression -
era radio broadcasts, Gould has ex-
plored an ever -widening array of musical

forms. He developed the concept of the
"little symphony" in his well-known sym-
phoniettes, examined jazz forms in "In-
terplay," contributed to what might be
called American patriotic music with
"American Ballads," "Columbia," and
"American Salute," and composed bal-
let scores for artists like de Mille ("Fall
River Legend"), Balanchine ("Clari-
nade"), and Eliot Feld ("Santa Fe
Saga "). His film music includes scores
for "Windjammer," "Holiday," and
"Delightfully Dangerous," and his
Broadway works include scores for "Bil-

lion Dollar Baby" and "Arms and the
Girl. " He composed the theme music for
the NBC production "Holocaust" and
for ABC's "F. Scott Fitzgerald in Holly-
wood, " among other TV works.

As a conductor and recording artist,
Gould has been no less active. His RCA
recordings of the music of Ives and Niel-
sen were strong influences on the grow-
ing popularity of these composers in the
U.S.; he won a Grammy award for an
RCA Red Seal recording of Ives' music
with the Chicago Symphony in 1966. In
recent years, his intimate interest in re -
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A noted composer talks about his perceptions
of high-technology recording

cording with the highest possible sonic
quality led him to both direct -disc and
digitally based records with the London
Symphony and London Philharmonic
Orchestras. These recordings, on the
Chalfont and Varese/Sarabande labels,
have made him familiar with the new
technologies of digital recording and
dbx-encoded discs. We visited Gould in
his home on Long Island to talk about his
reactions to recent developments in re-
cording techniques.

Audio: You've been exposed in
the course of your career to
many technical advancements

in sound. In fact, you've always been
noted as a composer who has taken an
interest in the technical side of broad-
casting and recording. Of all the incre-
mental improvements in sound that
came along during your career, which
was the most dramatic and large-scale?
MG: The biggest advance was the LP.
For my kind of music-which I suppose
might be called symphonic music for
want of a better term - the ability to do
a symphonic work without having to stop
after four minutes or so was a major
breakthrough. There used to be a 12 -
inch shellac, which ran four minutes and
some seconds, and then a 1 0 -inch shel-
lac, which ran three minutes and some-
thing. Even if you did a movement that
ran only eight minutes, you had to break
it into two segments. If it ran 10 minutes,
you had to decide what to do with the
remainder of the record. To say nothing
of the improvement in sound, the idea of
a record that could contain as much mu-
sic as an LP was a complete revelation.
Audio: How much music of the pre -LP
era was composed specifically to fit the
78 format? Do you think the musical
compositions were substantially affected
by the time limitations?
MG: In the commercial sphere, a lot of
things were affected. When I was mak-
ing so many recordings of my arrange-
ments of popular show tunes, they were
obviously made to fit on a record side;

they just could not run more than one
side and be effective. I did many, many
years of radio broadcasting, and in radio
you rarely ran a piece more than four
minutes, because in a half-hour program
you wanted to do seven or eight num-
bers. The recording time affected many
such things. What it did not affect was
the serious composer who was going to
write a symphony or symphonic work;
however long it ran, that was it, because
it was intended primarily for concert per-
formance. The recording was simply an
after -the -fact event. When you recorded
it, it was your responsibility as conductor
to look at the score and choose the first
feasible break around the four -minute
mark. Then you would attempt to stop,
start again, and pick up the music.
Audio: What was the advarcement that
did the most to give music vibrance and
"life," however?
MG: That came with the whole era of
high fidelity, the accent on an increased
consciousness of sound, which again
was tied strongly to the advent of the LP.
This was coupled with the whole idea -
also new at that time - of putting music
on tape, as against the wax, and the
idea that you could edit. When we did
78s, of course, that performance was it,
and if there was a mistake there was no
way of retrieving it.
Audio: -low did the radical improve-
ments in sound change the way you
went about arranging music? For exam-
ple, how did you react to the presence of
wider dynamic range?
MG: The wider dynamic range made
possible what might be called an ex-
panded palette of musical colors. People
could go for effects, for impact, where
before it had not been possible. In the
performances of individual players, you
could get a wider latitude of dynamics.
Audio: With tape, did you find that per-
formers were generally willing to take
more chances?
MG: Yes, I think so. When we were
doing the 78s, we all had to be careful,
since there was no way to correct, while

with tape you might try certain dynamics
- play something louder than you were
supposed to - and see if you got it on
tape. You might have it on tape, too, but
then not be able to make the transfer to
the final disc; a certain amount of
tempering was inevitable there. But at
least you could try for the effect, and
then if the tape or the groove broke up,
do it over again or temper the transfer.
Audio: Did most composers and con-
ductors in the early days of high fidelity
take advantage of this expanded dynam-
ic palette fully, or was it left more or less
unused for a while?
MG: It took some time for people to
catch up to it. You have to remember
that a lot of people who recorded in
those days were not particularly sensitive
to the recording medium. Many of my
co'leagues would make comments and
even write articles about how terrible re-
corded music was - that it was all artifi-
cial, and presented an aesthetically dis-
torted view of music. Many performing
artists wanted nothing to do with record-
ings. Others were allergic to the record-
ing environment, and had to be almost
pulled forcibly into the studio. There
were some clear exceptions to this of
course; Stokowski was doing stereo
back in the Thirties. He was really a pio-
neer, very sound conscious.
Audio: That has also historically been
said about you.
MG: Well, I think I was among those
aware of it, and therefore perhaps part of
the process of development. The oppo-
sition of many early performers to re-
cording stemmed from the distortion of
musical values in their eyes, rather than
the technical shortcomings - though
the two are of course related. An artist
used to playing a tremendous fortissimo
would go into a recording studio and be
told "Now look, don't play it too loud."
And he would begin to play a real pianis-
simo and be told "No, that's too soft."
There developed in the first years of
sound recording a breed known as the
"recording artist." I was one of them.
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Today every artist is primarily a recording artist we know them long
before we see them perform live.

We were people who, because of our are also radical breakthroughs. Through- ing possibilities.
styles or our chemistry, could adapt to out my career, the problem with record- Audio: As big as stereo, or the LP?
the peculiarities and tensions of record- ing has been that it was always a me- MG: I would say so. In evaluating a re-
ing without being too thrown. Many art-
ists unused to studios would go to piec-

chanical medium, with its own noises,
problems, and limitations. Bit by bit, the

cording's quality of sound, you must
bear in mind that you have to start with

es when that red light went on. As ner- technology has widened the limits and what we might call a good set-up. The
vous as one might get in a concert hall, it slowly overcome the aesthetic frustra- sound will depend on so many factors
was in a sense transient. You would tions that existed. related to the set-up, no matter what
leave; the music would be gone - Audio: You're perhaps the ideal man to kind of recording mechanism is used. It
whereas in a recording an artist could ask this of, Maestro Gould. There is a depends on the studio; it depends on
put something down and for many years fair amount of debate now as to how the conductor; it depends on the A&R
afterward somebody could listen to it much digital recording colors music. [Artist & Repertoire] man; it depends on
and comment on its faults. There were Some claim that it inherently sounds the engineer; it depends on the weather;
all sorts of factors that stood in the way false; they say that the music world is it depends on so many, many factors, All
of the performing artist relating to the re-
cording medium. Today every great art-

having technology for technology's sake
shoved down its throat. What is your

recordings are affected by these things,
and that includes digital as well. There is

ist is primarily a recording artist. We of- view? Do you hear intrinsic faults in digi- no system that can automatically guar -
ten know of artists long before we see tal recordings? antee a first-rate recording and a good
them live, through their recordings. Long MG: Frankly, I wasn't aware that there performance. You must have the appro-
ago it was just the opposite. was this sort of belligerence against digi- priate ambience in the studio - espe-

The reason for this change is, of tal recording. While I'm not fully up -to- cially when you're talking about big or -
course, the whole technological area,
and the constant striving for improve-

date on all of the different techniques
and processes used in recording, I think

chestra recording such as I've been in -
volved in. You must have an engineer

ment, up to the digital and dbx record- that digital recording is a very important and technical staff who are sensitive
ings I've worked with recently - which breakthrough and expansion of record- enough to handle the orchestra's sound.

k KG
To fully appreciate the design advantages

of our headphones simply put on
a pair and listen The AKG K340 is truly unique. Each earpiece

contains an electrostatic high frequency transducer, shown here, a moving -coil,
dynamic low frequency transducer, and AKG patented passive diaphragms.

This combination of components allows the full spectrum of sound to be
reproduced with unequaled detail, clarity and realism.

Every AKG headphone has been
designed for comfort as well as
performance ... and there are more
than 5 models to choose from.

Your AKG dealer is ready to give
you a demonstration of all the
design advantages inherent in
what many professionals consider
to be the best sounding
headphones in the world and
the most comfortable.

AKG1
acoustics,

AKG ACOUSTICS INC.
A NORTH AMERICAN PHILIPS COMPANY
77 Selleck Street, Stamford, CT 06902
12031348-2121

AKG Akustische and Kino/Geljte GmbH, Austria



JBL's new L96.
Perfect 10.

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

The world's best 10 -inch
woofer is a great place to
start. Realizing that no ordi-
nary, smaller -diameter
woofer would maintain the
true, deep bass performance
required to do the job right,
we used the world's best
10 -inch woofer-a driver that
outperforms many of the

much larger models of our
competitors.

The L96's woofer incorpo-
rates ,IBL's unique SFG
(Symmetrical Field Geom-
etry) design.The same huge
magnetic structure used in
our L112 system to reduce
second harmonic distortion
to infinitesimal levels.

But that wasn't enough.
So we added something

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

The rest is the best of JBL.
The other components of
the new L96 speak for them-
selves. Extraordinary sonic
detail from the dome tweeter.
A superbly efficient, acousti-
cally isolated midrange. And
an electronically sophisti-
cated, high resolution cross-
over network. All working
together to produce an
incredibly accurate overall
sound-natural and effort-
less, with no sense of a

JBL

loudspeaker at all. Of course,
every L96 system is built
from the ground up in the
U.S.A., manufactured to
a quality standard that's
become the benchmark of
the industry.

Come listen to the new L96.
Experience yet another chap-
ter in JBL's relentless pursuit
of loudspeaker perfection,
with the help of the audio
specialists at your nearest
authorized JBL dealer. For
the name and address of the
dealer nearest you, write:
James B. Lansing Sound, Inc.,
8500 Balboa Blvd., P.O. Box
2200, Northridge, CA 91329.

JBL/harman international
1981 James 9 Lans,ng Sound Inc

JBL First with the pros. Enter No. 21 on Reader Service Card



Any expansion of the ability to convey the color of music
will ultimately be to the good.

You have to have the right microphOnes,
and the right microphone positioning.

of a pianissimo, but you could never
really do either as they were done in a

and arrangements of the future will be
affected?

You have to have a balanced orchestra; concert hall. These were all things one MG: The clearer the sonic air-and one
you can have a brilliant recording but an,
orchestra that is imbalanced within itself,
or even a good orchestra that just

learned to cope with. Back in the days
when virtuoso studio orchestras were as-
sembled, they would be made up of

that image-themight use more signal
that can be heard and the more subtlety
that can be found in the music. This cuts

doesn't have a good whole sound. Or players who knew these things. You two ways, of course. We will certainly ex -
you can have a great orchestra and a looked at them at the appropriate pose more frailties with better record -
conductor who is not sensitive and thus moment and they knew that they had to ings, and where a slightly inept phrase or
unable to project a performance in the pull back, or to play out more. When I a passage with bad intonation might not
studio with no audience. Assuming that recorded with the London Symphony us- be too evident on a record with a degree.
all of these are pluses, and everybody ing digital equipment, though, I had to of extracurricular noise, with a better re -
knows what they are doing, digital re- first tell the percussion players to play cording it will suddenly be exposed. The
cording allows for a range and power out, not be _afraid of a sforzando or a development of digital and of dbx-
that didn't exist before. forte. At first they looked at me as if I had which to my experience is also a tremen-
Audio: Even as compared with the best two heads. They were one of the great dous contribution to pure sound-will

open up a still wider palette of not onlyof conventional analog recording equip- recording orchestras of the world, yet
ment? they had never before been able to do primary colors but also intermediate and
MG: I would say so. Even most of the this. From what I know now - unless inner colors, and subtle gradations of
great analog recordings were basically il- there are things I haven't heard or don't color. Any expansion of the ability to
lusions. With conventional recordings,
you would say to the percussionists "It

know yet - digital recording is a tre-
mendous progressive step.

convey the color of music through the
orchestral palette will ultimately be to the

should sould like double forte but don't Audio: Given the availability of digital good. It makes us all the beneficiaries of
 play louder than mezzo forte." You tried and dbx techniques, among others, how the rich sounds that go up to make mu -
to give the illusion of a double forte, and do you think the musical compositions sic. A

Snell Type A/I I

 Snell Acoustics, Inc.

i/beze
my last set of speakers
Below are some comments taken
from warranty cards sent to us by
Type A owners.

"Absolutely superb. I'm hearing
instruments in records I never
knew were there. Exciting,
wonderful sound. Snells are ear -
openers!"

New York, New York

"Better than the KEF 105's at quite
a $ saving. Never did an Englishman
think that an American speaker
could sound so wonderfully accurate.
Now all I must do is biamp them*."

New York, New York

"I've bought a lot of speakers in my
life and the Snells are the ONLY
ones that do what I expect a speaker
to do. They image very good and will
accept any amount of clean power I
can put into them. They are
presently running off 2 Conrad
Johnson's strapped in mono 300 W.
per channel."

Chula Vista, California

"I purchased the Snell Speakers to
replace Magnapan MG -11s. I am very
pleased with the openness, depth
and smooth response - greater
range than the 'pans'.."

Belleville, II.

"Look and sound nicer than the
Infinity 2.5's they replaced."

Euclid, Ohio

"Have had many speakers over 15
year period. I am sure that these
will be my last set of speakers."

Seattle, Washington

*Easily biamplified with optional
Snell Acoustics Electronic Crossover.r

For brochures and a dealer list:

Snell Acoustics, Inc.
10 Prince Place
Newburyport, Ma. 01950

Name

(street) (city)

(state) (zip)

L
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YOU'LL NEVER BUY OUR METAL FOR LOOKS ALONE.
That should come as no surprise. The quality of TDK metal is renowned. The classic MA -R created a
new state-of-the-art concept in cassettes. But even as its design elemeits caught the imagination, its
sound quality made a lasting impression. MA -R is meal tape with a higher energy. A dynamic range
unheard of in most cassettes. On it, your music comes alive. The uniquedie-cast metal frame and
Reference Standard Mechanism is designed to eliminate warpage, reduce
wow and flatter, and withstand environmental changes. Maintaining

--eperformance at the highest levels possible. Ultimately, sound transcends MA:C445rDK
good looks. The MA offers the same metal tape in a more
economical cassette utilizing TDK's Laboratory Standard
Mechanism. Thus making another case for quality. We feel
that's characteristic of TDK.
And why price is rarely a
consideration when you
want to hear the best. The Machine For Your Machine
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EQUIPME\T PROFILE

PIONEER A-9
INTEGRATED
AMPLIFIER

38

Manufacturer's Specifications
Power Amplifier Section
Power Output: 110 watts per channel,

8 ohms, 20 Hz to 20 kHz.
Rated THD: 0.003 percent.
SMPTE IM: 0 005 percent.
Damping Factor: 60.

Preamplifier and Control Sections
Input Sensitivity for Rated Output:

Phono MM/MC, 2.5/0.1 mV; high
level, 150 mV.

Phono Overload, MM/MC: 250/10
mV.

Frequency Response: Phono RIAA,
±0.2 dB; high level, 5 Hz to 200 kHz,
+0, -3 dB.

Tone Control Range: Bass, ±10 dB at
100 or 50 Hz, turnover frequencies at

400 and 200 Hz; treble, ±10 dB at 10
and 20 kHz, turnover frequencies at
2.5 and 5.0 kHz.

Subsonic Filter Cutoff: 20 Hz, 12 dB/
octave.

S/N, A Weighted, Re Rated Output:
Phono MM/MC, 90/74 dB; high level,
110 dB.

Muting: -20 dB.

General Specifications
Power Requirements: 120 V, 60 Hz,

350 watts.
Dimensions: 16-9/16 in. (42.07 cm)

W x 5-15/16 in. (15.08 cm) H x 16-
15/16 in. (43.02 cm) D.

Weight: 351/4 lb. (15.86 kg).
Price: $800.00.
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Fig. 1-Power output vs.
THD, Pioneer A-9
amplifier.
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60 Besides its brand-new cosmetics (which represents a radical
departure from their earlier components), there's a great deal
that's new and different about Pioneer's top -of -the -line A-9 inte-
grated amplifier. For one thing, the company has come up with
its own dynamic bias system which they call a Non -Switching
Amplifier system. Moreover, the power amplifier section as well
as the equalizer amplifier are both equipped with a d.c. servo
circuit which permits the elimination of all coupling capacitors in
the signal path whie maintaining drift -free d.c. stability. Other
operational and circuit features will become apparent as we re-
view the layout of the front panel of this sleek -looking amp.

The front panel is divided into three sections. A large calibrat-
ed master volume control, -20 dB muting switch, stereo phone
jack, and a vertical row of program selector touch -button switch-
es are all located on the right -most third of the panel. The center
third incorporates a series of light indicators and pictographs
which clearly tell the user what source has been selected, which
speakers have been chosen, and a large variety of other indica-
tions which leave no doubt in the listener's mind as to what is
taking place and what signal routings or processing have been
selected. A power circuit protection indicator, also located in this
area, changes from green to red depending upon the operating
mode of the protection circuitry.

At first glance, the left -most third of the panel seems devoted
only to a power switch and bass and treble controls, but a slight
pull along the top edge of this section causes a hinged door to
swing down and reveal many other hidden switches and con-
trols. There are, for example, a channel balance control and a
record selector switch which not only permits dubbing from one
connected deck to another but also lets you record from one
program source while listening to a completely different pro-
gram. Another series of tiny push buttons selects moving -mag-
net or moving -coil cartridge inputs (the amplifier has a built-in
pre-preamp for use with MC pickups) as well as a choice of
impedances when MC cartridges are used (100 or 33 ohms)
and a choice of capacitance loading values when MM cartridges
are employed. The capacitance choices are 100, 200, 300 or
400 pF, and, of course, the user should first subtract cable and
wiring capacitance from required total cartridge loading capaci-
tance to determine which push button to press. This arrange-
ment is far more useful than one which merely gives the user a
choice of resistance loading values for MM cartridges. I can
think of only a very few moving -magnet phono cartridges manu-
factured these days that require a resistive load other than 50
kilohms (actually, 47 kilohms is the value usually specified), so
most makers don't bother to provide 22- and 100-kilohm op-
tions. The capacitance options, however, make a lot more sense
as they provide an opportunity for more nearly correct cartridge
optimization. The loudness switch, subsonic filter switch, speak-
er selector buttons, and tone -control turnover frequency selector
knob are all located behind the swing -down door as well. In

short, Pioneer has actually accomplished what so many compo-
nent makers claim to have done: Prominent display of most
often used controls and neat hiding of those controls which are
needed less frequently. An additional pair of novel controls lo-
cated behind the door panel and in the display area to the right
are a "line straight off" switch which bypasses the tone con-
trols, the balance control, and the stereo/mono mode selector
completely, and a subsonic detection indicator which lights
when ultra -low -frequency noise components are generated by
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The new panel layout of the
Pioneer A-9 amp contributes
a great deal to its ease of use.
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when to employ the subsonic filter.
The display area of the front panel also features a pair of

vertically oriented LED power output displays calibrated with ref-
erence to wattage across 8 -ohm loads. The entire panel layout
is, in my opinion, one of the most innovative and practical that
any amplifier manufacturer has yet devised. It is rare that such a
radical departure from the "traditional" front -panel look should
gain immediate or widespread approval, but just about everyone
who has passed through my laboratory since the model has
been on the bench and in the listening room has commented
enthusiastically about it. This new "Pioneer Look," by the way,
extends to many receivers and amplifiers in the company's new
line of stereo components.

Circuit Highlights
The dynamic bias sysem used in the A-9 is called Van -Bias

by Pioneer, and this circuit continuously monitors the amplitude
of incoming signals and automatically raises or lowers the
amount of bias current fed to the output transistors via a high-
speed servo system. The transistors are never allowed to be
completely cut off, and so there is no switching distortion. The
output transistors used are ring emitter transistors. Inside each
such transistor are hundreds of low -power transistors connected
in parallel, with their emitter electrodes arranged in a ring (hence
the name). Ring emitter transistors have a very high transition
frequency (ft), and they exhibit high linearity even when high -
amplitude input signals are applied. The A-9 uses four of these
transistors per channel.

The A-9 also features an op -amp d.c. servo circuit in the
power amp section, which therefore requires no input coupling
capacitors or feedback circuit capacitors. The pre -driver section
of the d.c. servo power amp employs a current mirror differential
circuit for reduced distortion and increased stability. The driver
section features a cascode bootstrapping circuit that improves
transistor linearity, which helps to lower distortion at high fre-
quencies. The phono equalizer of this amplifier is also built
around a d.c. servo circuit using a low -noise op -amp. Thus, a
signal from the cartridge onward to the loudspeakers does not
encounter a single coupling capacitor.

Measurements
The A-9 power amplifier section delivered up to 132 watts

per channel into 8 -ohm loads before I began to measure any
meaningful levels of distortion. In fact, as you can see from the
graphs of Fig. 1, most of the distortion plots are masked by the
lower limits of the test equipment (with its 0.002 percent of
residual harmonic distortion) and by residual noise of the ampli-
fier and test instruments at the lower power output levels shown
in the graphs. Bear in mind that in trying to read distortion per-
centages of 0.003 percent with respect to 100 -watt output lev-
els, we are talking about dynamic range capabilities of 90 dB. If
you try reading the same distortion levels referenced to 1 watt,
the dynamic range, still referred to 100 watts, becomes 20 dB
greater or in excess of
a spectrum analyzer is imposed in the measurement system.

I was able to read damping factors of greater than 100 for a
50 -Hz test signal referred to 8 -ohm loads. I can also tell you that
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The sound quality of the A-9
was excellent. The amp
handled the most complex
transients effortlessly.

SMPTE IM began to rise when the amplifier was delivering a full
145 watts per channel. Dynamic headroom measured 1.5 dB.
IHF IM was unmeasurable, even using all of the lab tricks at my
command; the instrumentation was simply not sensitive enough.
Using a twin -tone measurement system (with tones 1 kHz apart
at around 14 and 15 kHz), I measured a CCIF IM figure of
0.0055 percent, for whatever significance that is. After all, I had
to come away with some meaningful numbers for the power
amp, didn't I?

Turning to the preamplifier and control sections of the A-9,

some confidence in my lab procedures was restored, for here I
was able to measure the significant performance parameters of
the amp. Pioneer has not yet elected to quote S/N ratios and
sensitivity in accordance with the new EIA/IHF Standards, so
my results will not lend themselves to ready comparisons with
the manufacturer's published specs. Input sensitivity for the MM
phono inputs was 0.25 mV (for 1 -watt output), while for the MC
inputs, it was 0.01 mV (10 µV). High-level input sensitivity
(again, referred to 1 -watt output) measured 14 mV. Overload via
the MM inputs occurred with an input level of 300 mV as against
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The power amplifier section
delivered up to 132 watts
per channel into 8 -ohm
loads before I measured
any meaningful levels
of distortion.

FR

10dB/D L-0B.4dB R-00.1dB 1.00kHz

Fig. 2-RIAA playback
response of equalizer
section of A-9 amplifier
(sloped curve) and output

FF

of preamp section when
fed with inverse RIAA input
signal (horizontal curve).

2dB/D L+07.2dB

Fig. 3-RIAA response of
A-9 amp was extremely

Fig. 4-Bass and treble
tone control range at each
turnover setting. Plot is

1.00khz

flat to beyond 20 kHz,
expanded scale.

from 20 Hz to 20 kHz
(logarithmic) and vertical
scale is 10 dB per division.

250 mV claimed, and for the MC phono inputs, overload was 20
mV, or fully twice as high as the published 10 mV. Signal-to-
noise ratio for the MM phono input terminals measured a very
high 86 dB, while measured via the MC phono inputs, signal-to-
noise was a very impressive 79 dB. It is rare indeed that I ever

measure MC signal-to-noise ratios in excess of 70 dB using the
new standard method (0.5 -mV input and volume control adjust-
ed so as to produce 1 watt at the speaker outputs). Referred to 1
watt, with 0.5 volt applied at the input, high level S/N measured
88 dB, while at minimum volume, hum and noise decreased to
-94 dB below 1 watt. (That's 114 dB below rated output of 110
watts, or fully 4 dB better than claimed by Pioneer.)

Frequency response via the high-level inputs was flat from 3
Hz to 80 kHz (-3 dB), while RIAA equalization via the phono
inputs was virtually perfect to well above 20 kHz and down to 20
Hz. The general shape of the RIAA playback curve is shown in
the sloping trace of Fig. 2; the horizontal line shows the flat
output obtained via the record -out terminals when a signal hav-
ing inverse RIAA characteristics was fed into the MM phono
inputs. Range of sweep (performed on a Sound Technology
Model 1500A microprocessor -controlled tester) extended from
20 Hz to 40 kHz. To emphasize the accuracy of the RIAA equal-
ization provided by this amplifier, I expanded the sensitivity of
the display in Fig. 3 (note the legend at the lower left, 2 dB/
division as opposed to 10 dB/division in Fig. 2), and, as you
can see, the response was virtually flat to well above 20 kHz.

Range of the dual turnover frequency bass and treble tone
controls on the A-9 is plotted in the spectrum analyzer/'scope
display of Fig. 4. The advantage of having this type of tone
control is at once apparent, since, using the extreme turnovers
(200 Hz for the bass and 5 kHz for the treble), it becomes
possible and practical to tweak the ends of the audio spectrum
without affecting important midrange response. The -3dB cutoff
point of the subsonic filter occurred at a frequency of 16 Hz.

Use and Listening Tests
The new panel layout of this Pioneer integrated amplifier con-

tributes a great deal to its ease of use. As for the circuitry innova-
tions inside, while I cannot honestly establish a correlation be-
tween Pioneer's "non -switching" output stages and the quality
of sound that I heard, I can tell you that the sound quality of the
A-9 was excellent. The amplifier handled the most complex tran-
sients that I was able to feed it with an effortlessness and open-
ness which I have come to recognize from some of the better
amplifiers produced in the last couple of years. In comparing this
amplifier with others in the same price and power category, I

would suggest that you audition at moderate listening levels -
even low listening levels - in addition to the usual "pushing for
maximum undistorted output" tests. It is at the lower test levels
that you are likely to hear the more subtle differences between
an amplifier such as the A-9 and lesser competition.

If the "straight line" tone control bypass feature was de-
signed to show how much better an integrated amp can sound
when signal processing or response altering circuits are
bypassed, I'm afraid I was not convinced. Call it a backhanded
compliment, if you wish, but I could distinguish no difference in
sound quality with the "Line Straight" depressed or not de-
pressed. Perhaps the source material I used for these tests
wasn't sufficiently demanding, or perhaps this sort of compari-
son test is just too subtle for my ears, though I doubt it. In any
case, I liked what I heard whether the tone controls were in -
circuit or out, so there's no harm in having the feature for those
who hear, or think they hear, a difference when they punch that
switch. Leonard Feldman

Enter No. 90 on Reader Service Card
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With great gnashing of teeth
the British lords of criticism have
praised a non-British turntable.

Along with many others, we've often wondered
what you had to do to get a good word from the
estimable equipment rev:ewirg gentlemen in the
British Isles. Now that the Thorens TDioo Super is
not only getting supee3 reviews, but selling there
like bangers and eggs, we think we have the for-
mula. We offer It here as a geszure of goodwill to
other turntable manufacturers seeking to crack the
British Isles: Make the best, and sell it for a lot less.

"No matter what method is used (to.test) ...the

Ta6p Super is revealed as spectacularly rumble free
..the unusually quiet mechanical action produces a

unit mi suit the perfectionist" Gramaphone
"Wow and flutter was very good (actually this

was one of the best results for a quality belt drive
motor that we measured)". Hi-Fi Choice

"The spectrogram was one of the cleanest in the
..-:epottr Hi-Fi Choice

. it emerges as an excellent deck for the scrupu-
:ous user." Gramaphone

Epicure Product, Inc.. Islzwburypot-, MA casuo!A Penri Company. Thorens Coporation of America

Enter No. 49 cn Reader Service Card
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TDi6o Super



EQUIPME\T PROFILE

AUDIO-TECHNICA
AT -32 CARTRIDGE
and AT -650
TRANSFORMER

AT -32 Dual Moving MicroCoil
Stereo Phono Cartridge
Manufacturer's Specifications
Frequency Response: 10 Hz to 24

kHz.
Recommended Tracking Force: 1 to

2 grams.
Channel Balance: 0.75 dB.
Channel Separation: 30 dB at 1 kHz,

20 dB at 10 kHz.
Output at 5 cm/S: 0.4 mV.
Stylus Tip: 0.2 x 0.7 mil nude -mounted

elliptical on 0.12 -mm square shank,
whole diamond.

Stylus Cantilever: Beryllium.
Recommended Load Impedance: 17

ohms.
Generating System: Dual moving mi-

crocoils (inverted "V") and samarium
cobalt magnet.

Dynamic Compliance: 9 x 10-6 cm per
dyne.

Weight: 6.8 grams.
Price: $300.00.

AT -650 Universal Stereo Moving -Coil
Matching Transformer
Manufacturer's Specifications
Input Impedance: 3, 20, 40 ohms and

Pass.
Load Impedance: 47 kilohms.
Frequency Response: 10 Hz of 100

kHz.
Voltage Gain: 20 at 3 ohms, 8 at 20

ohms, 5.6 at 40 ohms.
THD: Less than 0.05 percent at 1 mV.
Output Cable Length: 301/2 in. (77

cm).
Output Cable Resistance: 0.025

ohm.
Dimensions: 4.5 in. (114 mm) W x 2.6

in. (66 mm) H x 5.8 in. (148 mm) D.
Weight: 31 oz. (888 grams).
Price: $250.00.
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A cult seems to have formed that as-
cribes phenomenal music reproduction
to the moving -coil phono cartridge, rele-
gating all other types to a rather lowly
status. Therefore, it comes as no
surprise that the highly respected Audio-
Technica company has joined the ranks
of manufacturers of moving -coil phono
cartridges with their superb AT -32. And,
in turn, the moving -coil aficionados will
probably be highly elated to read the re-
view of yet another superb moving -coil
phono cartridge - the Audio-Technica
AT -32.

To overcome poor tracking, a prob-
lem common to many moving -coil car-
tridges, Audio-Technica has developed
a new stylus assembly/coil design
which minimizes moving mass at every
critical point, thus permitting higher com-
pliance without unwanted resonances.
The moving "MicroCoils" are them-
selves extremely small, and mounted in
an inverted "V" as close as possible to
the cantilever fulcrum, to further reduce
their effective moving mass. Because of
this positioning, the mass actually pre-
sented to each record groove wall is
substantially less than the mass of both
coils.

Behind the coils is a vital key to the
improvement of tracking ability - a
unique radial damping ring that has
been individually tensioned to a specific
and critical compliance value. The ability
to "hand tune" each individual cartridge
insures optimum tracking ability at all fre-
quencies, allowing the individual car-
tridge to take full advantage of the entire
mass -reduction program.

The stylus cantilever is made of beryl-
lium, one of the most rigid and least
massive materials known. Its stiffness
eliminates flexing which could contribute
to increased distortion. Mounted on the
beryllium cantilever is a factory replace-
able 0.2 x 0.7 mil, nude -mounted ellipti-
cal diamond stylus with a 0.12 -mm
square shank. The square shank re-
duces mass and ensures a more accu-
rate tip alignment with the record
groove.

The body of the AT -32 consists of a
bright gold -finished housing with a trans-
lucent brown plastic bottom. The stylus
guard is totally removed rather than
being hinged to the body. Besides the
possibility of misplacing or losing the
stylus guard, it became loose and had a
tendency to fall from the cartridge body

after many removals. Further, it would be
helpful if the front of the cartridge had a
vertical indexing line to assist in cueing
as well as in adjusting the azimuth for
correct vertical alignment. The AT -32 is
packaged in a gold -finished, hinged,
plastic case which contains the usual
mountiqg hardware, a screwdriver, and
a stylus brush. The owner's manual is
thorough and one of the best I have seen.

Because of the low output voltage,
the Audio-Technica AT -32 must be used
with either a preamplifier's or receiver's
moving -coil (MC) phono input or an out-
board step-up matching transformer or
pre -preamplifier. The phono cartridge is
connected to the input of the pre -pream-
plifier or to the 20 -ohm input of a match-
ing transformer; the output of the device
is then connected to the preamplifier's or
receiver's magnetic phono input. If need
be, the step-up can be accomplished
with Audio-Technica's AT -630 or AT -
650 matching transformer.

Measurements
The AT -32 phono cartridge was

mounted in an Audio-Technica AT -S
headshell and used with the Audio-Tech-
nica AT -1010 DTS tonearm mounted on
a Luxman PD -555 vacuum turntable.
The cartridge was oriented in the head -
shell and tonearm with the Dennesen
Geometric Soundtracktor. Voltage step-
up was accomplished with the Audio-
Technica AT -650 Matching Transform-
er. Because the AT -650 was designed
for the AT -32 phono cartridge, all mea-
surements were made using this
transformer. The transformer's frequen-
cy response was tested from 20 Hz to
200 kHz to make certain its output was
flat to at least 50 kHz. The measured
response was superb, ±0.25 dB from
20 Hz to 40 kHz, -0.75 dB at 50 kHz,
-2.5 dB at 100 kHz, -6 dB at 150 kHz,
and -8 dB at 200 kHz. The measured
gain was 27.3 dB at the 20 -ohm tap,
and the square -wave rise -time was 3µS
at 1 kHz.

Laboratory tests were conducted at
an ambient temperature of 74° F ±-1°
(23.33° C) and a relative humidity of 56
percent, ±3 percent. The tracking force
for all reported tests was 1.9 grams
(measured with a Technics Stylus Pres-
sure Gauge, SH-50P1), with an anti -
skating force of 2.0 grams. The Sound
Concepts DMR-100 digital dB meter
was used wherever applicable. As is our
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Fig. 1 - Frequency
response of Audio-
Technica's AT -650
transformer.
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Fig. 2 - Frequency
response and separation
of the Audio-Technica
AT -32 cartridge using the
CBS STR-170 test record.
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Fig. 3 - Frequency
response and separation
of the AT -32 using the
JVC TRS-1005 test record.

101 20k

practice, measurements were made on
both channels, but only the left channel
is reported unless there is a significant
difference between the two channels, in
which case both channels are reported
for a given measurement.

Frequency response, using the Co-
lumbia STR-170 test record, was -0,
+1 dB from 40 Hz to 8 kHz, +1.75 dB
at 10 kHz, +2.5 dB at 15 kHz, and +3
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Listening tests showed a
well-defined and tight bass,
first-rate sonic clarity, and
excellent transient response,
especially when playing
high-level discs.

Iselleiemen loseremeil

prosi piesimine

Fig. 4 - Response to
1 -kHz square wave, AT -32
phono cartridge.

dB at 20 kHz. Separation was 24.5 dB
at 1 kHz, 19.5 dB at 10 kHz, 14.75 dB
at 15 kHz, and 11.5 dB at 20 kHz. Us-
ing the JVC TRS-1005 test record, the
frequency response was -0, +0.5 dB
from 1 to 10 kHz, +1 dB at 15 kHz, +1
dB at 20 kHz, +0.75 dB at 25 kHz,
+1.25 dB at 30 kHz, +1.5 dB at 40
kHz, and +0.75 dB at 50 kHz, all equal
to -0, +1.5 dB from 1 to 50 kHz. Sepa-

ration was 31 dB at 1 kHz, 20.5 dB at
10 kHz, 16.5 dB at 15 kHz, 14.75 dB at
20 kHz, 11.5 dB at 30 kHz, 10.5 dB at
40 kHz, and 6.75 dB at 50 kHz. From
these data it is evident that the AT -32
has a superb frequency response and an
excellent high -frequency separation.

The 1 -kHz square -wave response
shows little overshoot followed by mini-
mal ringing that decayed rapidly. This
type of square -wave response is com-
mon with moving -coil cartridges having
an extended frequency response. The
cartridge -arm low -frequency lateral reso-
nance was at 8.5 Hz at an amplitude of
+3 dB; vertical resonance was 7 Hz.
The high -frequency resonance was at
44 kHz, and the effective tonearm plus
headshell mass was 37.23 grams.

The following test records were used
in making the reported measurements:
Columbia STR-170, STR-100, STR-
112; Shure TTR-103, TTR-109, TTR-
110, TTR-115; Deutsches Hi-Fi No. 2;
JVC TRS-1005; Nippon Columbia Audio
Technical Record (PCM) XL -7004; the

the perfect combination...
The musical accuracy of Bryston components is a
revelation. Every note emerges with perfect clar-
ity from a background of silence, then vanishes.
The progression of musical events seems real,
tangible, almost visual in its presentation....

Bryston believes there is a need for reference
standards of musical accuracy. That is why we
designed our Models 2B, 3B and 4B power ampli-
fiers, and our Model 1B preamplifier. Their only
reason for existing is to provide the most faithful
electronic rendition of a musical signal possible
within the bounds of available technology. Write
to us and we'll tell you how we do it, and where
you can listen to our perfect combination.

IN THE UNITED STATES:

I___°)=ODODEVERMONT
RFDu4, Berlin, Montpelier, Vermont 05602

(8021223-6159

Enter No. 10 0

IN CANADA:

I__ThiiCFOLIOLI1 MARKETING LTD
57 Westmore Dr., Rexdale Ont., Canada MW 3Y6

(416)746-0300

n Reader Service Card

B & K QR-201 0, and the Ortofon Direct -
Cut Pickup Test Record 0001.

Wt., 6.77 g; d.c. res., 15.6 ohms;
tracking force, 1.9 g; anti -skating, 2.0 g;
output (using AT -650 transformer), 1.55
mV/cm/S; IM distortion: (4:1) +9 dB
lateral, 200/4000 Hz, 1.15 percent;
+6 dB vertical, 200/4000 Hz, 2.5 per-
cent; crosstalk (using Shure TTR-109),
28 dB; channel balance, 1 dB; trackabil-
ity: high freq. (10.8 kHz, pulsed), 30
cm/S, mid-freq. (1000 and 1500 Hz,
lat. cut), 25 cm/S, low freq. (400 and
4000 Hz, lat. cut), 24 cm/S; Deutsches
Hi-Fi No. 2 300 -Hz test band was
tracked cleanly to 77 microns (0.0077
cm), lateral at 14.5 cm/S at +8.70 dB
and 43 microns (0.0043 cm), vertical at
8.12 cm/S at +3.64 dB.

The AT -32 phono cartridge played all
test bands cleanly on the Shure Obsta-
cle Course - Era III. On the Shure Ob-
stacle Course - Era IV, the cartridge
began to have some difficulty with level
4 of both the harp and flute and the flute
and bells test bands, where an intermod-
ulation type of distortion was becoming
evident. In general, the AT -32 performed
exceedingly well since only on rare oc-
casions is a commercially availalbe pho-
nograph record cut at a velocity greater
than 20 cm/S. The level 4 test bands of
the harp and flute and flute and bells are
recorded at velocities greater than 40
cm/S.

Use and Listening Tests
Listening tests were performed both

before and after measurement. Without
a doubt, the AT -32 is a superior phono
cartridge with a well-defined and tight
bass, excellent applause definition, first-
rate sonic clarity, excellent transient re-
sponse, and lack of detectable colora-
tion, particularly when reproducing high
recorded levels. I was especially im-
pressed with its ability to cleanly repro-
duce the cannon fire on the Tchaikovsky

1812 recording (Telarc DG -10041).
The excellence of the AT -32 was never
more evident than when it was playing
dbx-encoded records, where the record
surface noise was not present to com-
pete with the recorded music, thus mak-
ing our aural evaluation of the phono
cartridge that much easier. All in all, the
AT -32 will have no difficulty in maintain-
ing a position among the very top mov-
ing -coil phono cartridges. B.V. Pisha

Enter No. 91 on Reader Service Card
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Add truth
toyour
system.

A live performance has 90 or more
decibels of dynamic range.

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

The only answer is to add a dbx
Dynamic Range Expander. It works on
the same principle as the dbx noise reduc-
tion technology now built into 1981 tape
decks. Only it takes your existing records
and tapes, and increases the dynamic
range by up to 50%.

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

Now, if you're wondering just how
dramatic that sounds, there's an easy
way to find out.
Offer void where prohibited by law. Valid only at participating dbx. U.S.

Buy a 3BX Dynamic Range
Expander and get a

dbx Disc Decoder free.
Just visit your participating dbx retailer

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

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

authorized consumer products retailers. Quantities may be limited.

Enter No. 14 on Reader Service Card

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

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

Visit your dbx retailer before Dec. 5.
And discover the truth about your

stereo system.
For the names of participating retailers

near you, write dbx, Incorporated,
71 Chapel Street, Newton, Mass. 02195
U.S.A. Tel. 617-964-3210

dbx



EQUIPME\T PROFILE

SONY
PS -X800
TURNTABLE

The unit was a real
delight to use, and the
rumble figure was one of
the lowest yet measured.

Sony's Model PS -X800 is an unusual-
ly sophisticated turntable which ap-
proaches the ultimate in present-day de-
sign practice. It has a fairly conventional
servo -controlled direct -drive motor but
the piece de resistance, so to speak, is
the arm itself. This is a linear tracking
(SLT) design which Sony calls its.
"Biotracer UniMotion Tonearm," and it
is controlled by no fewer than four tiny,
linear -torque, brushless motors. One is
used for the normal arm motion, while
the second provides fast speeds; motors
three and four control the vertical and
lateral motion. Unlike some other SLT
designs which move the arm one groove
at a time, the arm on the PS -X800
moves at a constant minimum speed
which, says Sony, is "calculated to be
the sum of a constant value and the val-
ue which is required to reduce the stylus
tracking error to zero." Magnetic sen-

Manufacturer's Specifications
Speeds: 33'/3 and 45 rpm.
Motor Type: Direct -drive, linear torque,

brushless and slotless.
Wow & Flutter: 0.025 percent W rms.
Rumble: 78 dB (DIN B).
Speed Deviation: Within 0.003 per-

cent.

sors provide the error voltages for the
vertical and horizontal motors, while an-
gular tracking errors are sensed by a
Hall -effect device. Because the arm is
controlled in the vertical direction, the
fundamental arm resonance is reduced
considerably. Tracking force is achieved
by passing a current through the vertical
motor, and it is determined by a calibrat-
ed control located near the front of the
unit. When the arm is in its Rest position,
the tracking control voltage is discon-
nected and the arm balanced automati-
cally, thus ensuring that the correct
tracking force will be applied. During this
balancing process, the Arm Standby
lamp is turned on.

The arm is 71/8 inches from pivot to
stylus, but half of that length is taken up
by the base extrusion and low -mass
headshell. The rest is made from a rigid
aluminum section measuring just under

Facilities: Repeat, reject, record size
selection.

Arm: Electronic Biotracer.
Tracking Error: ±0.05 degree.
Dimensions: 17% in. (44.77 cm) W x

17% in. (44.77 cm) D x 43/4 in. (12.06
cm) H

Weight: 25 lbs. 10 oz. (11.53 kg).
Price: $850.00.

a half -inch square. Instead of ball bear-
ings, which can cause noise in some cir-
cumstances, the arm runs on specially
designed resin bearings.

The platter drive motor is a brushless,
slotless, linear (BSL) torque type, and the
Magnedisc servo control circuit works in
conjunction with a magnetic pickup
head which derives signals from a mag-
netic coating on the edge of the platter.
Three slots in the platter allow a photo-
electric sensor to determine the size of
the record so the information can be
sent to the arm lowering circuit. There is
also a jack which allows interface
through Sony's optional RM-65 remote
module to a Sony cassette deck so that
recording is automatically started when
the cartridge comes down. The RM-65
lists at $25.00.

The unit comes complete with a
handsome integrated dust cover which
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TELARC continues to expand
its catalog of significant per-
formances by major artists.
Using the famed Telarc 3 -
microphone technique, each

TELARC
IV

111111

111111

1111111'11 11

'It''

record combines natural balance, accurate
perspective, and the technological superiority

of Soundstream digital master-
ing. Available now at leading
audio and record stores, or
write today for the current Telarc
catalog. AUDIO-TECHNICA

U.S., INC., 1221 Commerce Drive, Stow,
Ohio 44224.

audio-technica.
Enter No. 8 on Reader Service Card



Sony's PS -X800 is an
unusually sophisticated
turntable approaching the
ultimate in present-day
design practice.

VERTICAL VELOCITY
SENSOR

r
MAGNET

YOKE

VERTICAL LINEAR
MOTOR YOKE

COIL

ARM SUPPORT SHAFT

Cutaway drawing of the
Biotracer tonearm on
Sony's PS -X800 turntable.

slopes downwards towards the front to
leave the controls accessible. Reading
from left to right, the first control is a
power switch, while further over are the
cue button and left and right buttons for
the arm motion. In between them is an-
other button marked Fast which allows
the arm to be moved quickly in either
direction. Next comes an illuminated
panel displaying the speeds (331/3 or 45
rpm) together with the word Locked
which appears when the speed is cor-
rect. The speed selector and Repeat but-
ton are at the end of this panel, while the
Start -Stop switch is over on the right.
This last features a built-in green indica-
tor light, and just behind is the tracking
force control which is calibrated fom 0.5
to 3 grams. The black polished base is
made from a special low -Q bulk -molding
compound, and it stands on four large,
adjustable, gel -filled feet.

Measurements and Use Tests
For test purposes, an Adcom XC-E

moving -coil cartridge was mounted in
the headshell, and the tracking force set
to 1.8 grams - which I found to be op-

POSITION DETECTOR

PHOTO INTERRUPTER

DRY PLASTIC BEARING

FG HEAD

MAGNEDISC

LINEAR TORQUE 8SL MOTOR

MAGNET AUTO ZERO
HALL ELEMENT -,1_ BALANCE SENSOR

HORIZONTAL PIVOT BEARING

VERTICAL RADIAL BEARING

STANDBY ILLUMINATOR

MAGNET -1_ HORIZONTAL LINEAR
COIL r- MOTOR

HALL ELEMENT
TRACKING ANGLE SENSOR

MAGNET
COIL
YOKE

FOR RECORD TRACING

MAGNEDISC

FG HEAD _1 FOR ARM TRANSPORTING
LINEAR TORQUE BSL MOTOR

timum for this combination. I was curious
to see what effect the electronic damp-
ing would have on the arm resonance,
so this particular test was made first -
after the unit was properly leveled (more
about that later). After some careful mea-
surements, the resonant frequency was
found to lie between 8.5 and 9 Hz, but
the rise was considerably less than 1 dB
and didn't show up at all with some
tests! Wow and flutter was a little better
than 0.03 percent (DIN 45-507), and
rumble was -65 dB using the ARRL
weighting - one of the lowest figures
yet measured. Tracking force calibration
was very accurate - certainly within the
readability tolerance. Speed was accu-
rate too, and no drift was detected after
several hours playing. Correct speed
was reached in under half a revolution.

The unit was a real delight to use -a
touch of the buttons would send the arm
in either direction with a satisfying
smoothness. Although the instruction
manual shows two fingers on the con-
trols, I found one finger could easily
press two buttons at the same time for
fast operation. At the end of a record,

HORIZONTAL VELOCITY
SENSOR

the motor is immediately switched off
and the arm returns to its Rest position,
taking about five seconds. Because of
the controlled electronic damping of the
rigid arm, warped records were tracked
with ease - a plus feature which is
probably not as important as the absorp-
tion of the arm resonance. The unit was
less susceptible to acoustic feedback
than most - partly due to the damping
feet and nonresonant base, although the
arm design undoubtedly helps. The only
criticism I have to make concerns the
set-up procedure, where the user is told
to check the balance by operating the
cue control to see that the cartridge does
not veer one way or the other. Although
this seems to work satisfactorily, a small
spirit level would have been more reli-
able for this and I would have liked to
see one built in. One last thing: Those
readers who are following the Great
Platter Mat controversy will be interested
to know that the mat on the PS -X800 is
made from a heavy non -ribbed rubber
and weighs about 13 ounces.

George W. Tillett
Enter No. 92 on Reader Service Card

50 AUDIO/DECEMBER 1981



A LASER MONITOR FOR THE PRIVILEGED FEW.
The new Celestion SL -6 has two drivers,

a crossover network and an enclosure.
None of them like any other in the world.
Designed with a laser, a computer and a

Plank sheet of paper by a new generation
of engineering talent, it achieves a level of
performance that limits ownership to a
select group of music lovers w-_th the sensory
and, yes, the financial resources to appreciate it.

Its ilesign philosophy is elegant simpli-
city. Simplic:ty made possible by a new
-anderstanding of how and why conven-
tional drivers misbehave. And the free-
dom to eliminate these problems during
the speaker design itself, rather than com-
pensate for hem by trial and error

We began with something never seen be-
fore. The microscopic vibrations of drivers in
action, frozen in time. Scanned and plotted
in exquisite three-dimensiona: detail by a
laser -computer system we call ULTRA.:m*

What this revealed-in even the best
'conventional speakers-was distressing:
Cone breakup, bell modes and other types
of vibrational distortions.
Undesirable- and unexpected-
resonances. Driver cones and
surrounds so out of
-phase, they all but cancel
at certain frequencies. All
caused, incredibly, by the
design of basic elements
like voice coils, dust caps,
diaphragms, surrounds,
crossovers and enclosures.

So we started at
ULTRA scar of bell

mote cone bahavior,
lorg theorized bL t
never before seen.

°

- -;_
Conventiona drivers

ULTF A scan of
distortion-producirg

cone breakup

4411110...,

the beginning-
with two radically
different trans-
ducers. Fcr high
frequencies. a self -
cooling treble unit
whose precision-
formec dome actu-
ally functions as the
voice coil's core. Di-
rectly transforming
electrical energy
into perfect -piston
motion, wnile act-
ing as a heat sink
for the voice coil.
Held in place by an
ultra -thin st.spen-

0

sion, fcr accurate re-
sponse to beyond
audibility. The low-
-frequency driver is no
less unique. A unified
cone and neck, made

more rigid by re-
placing the dust -
cap with a
molded center
terminator. Mo:e-

cularly bonded at
its rini to a long -

throw surround
made cf chemically
related material.
Resulting in a moving
structure that is

essemially one p:ece, from center to edge,
for accurate, perfect -piston response
throughout the driver ,range.
There is more. And _t is less.
Less crossover network,because he

drivers are so perfectly matd-_ed in response
and efficiency. Less damping because the
drivers are so accurate. And least ofalL size.
The SL -6 is the first compact loadspeaker of
studio -monitor quality. Smaller than many
"bookshelf" units, yet effortlleas_y handing
up to 200 watts per channel. There is much
more to tell. But the most eloquent waY to
hear it is musically, from thebt_dspeaker
itself, at one of a select grozip of audiophile
dealers.

But before you do;
a word of caution:
only a limited num

ber are planned
for production.
Which will limit
its -pleasures to a
privileged few.

If the idea of
being among them
intrigues you, write
or call for more
information.
*Uhra-acc Irate Laser Topograplic

Responst Analysis.

Padect-piston motion.
The new SL -6 tweeter

vtgatinc at '5kHz

SL -6 (drivers

:erect -piston motion.
The new SL -6 woofer
operatmc at 100Hz.

celestion Espeakers
AND PROF ESSKAAL DOWERS.

You'll know...in an instant
Celestion Industries Itu. ,Kur iholtr. Drive, 3ox 521

Holliston, MA 01746, (617)429-670a

Ester No 13 on Reader Service Ca -c



EQUIPMENT PROFILE

PHASE LINEAR
MODEL 1100
SERIES TWO
PARAMETRIC EQ

Manufacturer's Specifications
Output: 2.0 V rated, 8.0 V maximum.
THD + N: 0.02 percent.
IM Distortion: Less than 0.02 percent.
Frequency Response: 20 Hz to 20

kHz, + 0, -1 dB.
S/N: 100 dB re 2.0 V.
Amplitude Range: -±12 dB.
Bandwidth: 0.18 to 1.8 octaves. con-

tinuously adjustable.

Center Frequencies: 63 Hz, 250 Hz, 1
kHz, 4 kHz, and 16 kHz.

Center Frequency Adjustment
Range: 9 to 1, from 1/2 x fcir to 3 x tcir.

Dimensions: 19 in. (483 mm) W x 51/2
in. (140 mm) H x 8 in. (203 mm) D.

Weight: 91/2 lbs. (4.3 kg).
Price: $595.00.

.1ezoe-Zset74
Model 1100 Senes Two

Parametnc Equalizer

OVEkLOAD

LEVEL
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Fig. 1 - Swept -frequency
responses with and with-
out EQ; controls flat, each
at maximum boost and
also cut individually; all
controls at maximum

10k 20k

boost and at maximum
cut. (Bandwidths set at
maximum, 1.6 octaves.)
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Fig. 2 - Response with
lowest filter set to maxi-
mum bandwidth and 90
Hz, and gain control set to
-12, -6, 0, +6, and +12,
successively. Responses

10k 20k

with 4 -kHz filter at maxi-
mum boost with four
bandwidth settings, and at
maximum cut and mini-
mum, center, and maxi-
mum frequency.

The Phase Linear Model 1100 Series Two parametric equal-
izer continues the attractive front -panel design of the Series Two
units with the majority of the controls inset slightly against a sub -
panel of darker tone. The 1100 gains immediate interest be-
cause it is a parametric equalizer, as opposed to the more com-
mon graphic EQ units with octave -spaced filters. The Phase Lin-
ear unit provides some graphic information by using 10 vertical
sliders for boost/cut control, five for each channel, with a good
range of ±12 dB and a gentle, but definite, detent at 0 dB. With
the frequency adjust controls in detent at the center of their
rotation, the filter center frequencies are at 63 Hz, 250 Hz, 1

kHz, 4kHz and 16 kHz, quite well chosen for covering the entire
band. The frequency range of each filter from minimum to maxi-
mum is 21 to 190 Hz, 83 to 750 Hz, 330 Hz to 3 kHz, 1.3 to
12 kHz and 5.3 to 48 kHz, respectively. Thus, there is more
than an octave ovenap possible with adjacent filters, of definite
benefit at times. Each bandwidth control has a range from 0.18
octave to 1.8 octaves, continuously adjustable. The knobs on
these controls, and the frequency -adjust pots, are very small,
making them hard to turn.

Between the two EQ-control sections are two pots to set
channel EQ gain, from off to +6 dB. Overload lights are located
above the pots, a desirable feature where EQ can cause very
high levels. However, the 1100 lacks a scheme for matching EQ
in /EQ out levels to prevert sudden jumps in system sound lev-
els. There are push-button switches for Bypass (EQ out), Monitor
(Tape Play fed to unit) and Power, each with a status light. A
helpful signal -flow diagram is quite handily included on the top
cover. The EQ in/out and tape record/play phono jacks are all
on the rear panel.

Removal of the top cover revealed a full chassis -sized
mother -board with a number of discrete components and 12
plug-in p.c. boards: Left arid right sets of five filter channels and
a level card. The EQ cards each had a color spot, coded to the
matching spot next to the socket on the mother -board. The sold-
ering was excellent, with very little flux residue. All ICs were in
sockets, an aid to servicing; on the other hand, there was no
parts identification.
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There are several
parametrics with three
EQ sections, but the 1100
has five -a definite plus
for this unit.

Fig. 3 - Output at
maximum gain with
1.5-V 30 -kHz
square -wave input.
(Scales: Vertical,
1V/div.; horizontal,
5 µS/div.)

Fig. 4 - Top,
response of
"speaker" before
EQ; bottom,
response after EQ.
(Scale: Vertical,
5 dB/div.)

US 630 I ISK
FV.eitt nc9 - HZ

Measurements
The first checks of the 1100 EQ characteristics were made

with all of the frequency -adjust controls in detent. A series of
swept -frequency responses were taken as shown in Fig. 1. The
response with EQ but with all sliders in detent was within a small
fraction of a dB from 20 Hz to 20 kHz. The 3 -dB down points
were at 9 Hz and at 46.9 kHz; without EQ (in Bypass), they
were at 8 Hz and 89.3 kHz. Plots were also made of each of the
filter sections at maximum boost and cut while set to maximum
bandwidth. Finally, responses were run with all filters at maxi-
mum boost, and then at maximum cut. It can be seen that filter
shapes are very much the same, and that all of the boost and
cut maxima are very close to 12 dB from zero. The combining of
the outputs is fairly good, with 2 to 3 dB ripple.

Additional tests were conducted to illustrate the versatility of
the 1100 parametric EQ. The first plots made in Fig. 2 show the
results of adjusting the amplitude parameter with the lowest

filter, set at 90 Hz. Sweeps were made for settings from -12 to
+12 dB. Next, the 4 -kHz filter was set to maximum boost, and
four sweeps were made with different settings of the bandwidth
parameter. Finally, the 4 -kHz filter was set for maximum cut and
minimum bandwidth, and the frequency control parameter was
varied from nominal. to minimum, and to maximum for succes-
sive sweeps. There are many other possibilities, of course, but
Fig. 2 emphasizes the three basic parameters that can be var-
ied. The reader should understand that all combinations can be
used, such as moving a filter up in frequency at the same time
that the response is boosted and the bandwidth made more
narrow. Equalizers without facilities for adjusting these three
parameters are not classified as true parametric.

With the frequency adjust pots in detent, the frequency of
peak responses were generally within 3 percent of spec, very
good. The 1 -kHz filter peak was almost 10 percent low, but
such a discrepancy is definitely not a problem, especially with a
parametric equalizer. The frequency range was as specified,
from 1.3 to 12 kHz for the 4 -kHz filter, for example. The
bandwidth at maximum boost agreed with the spec, but the
change from 0.18 octave to 1.8 octaves occurred in less than
half the rotation of the pot. A spreading out of the effective
changes and a calibrated scale appeared to be in order.

The input impedance was 44 kilohms over most of the band,
falling slowly at the high end to 23 kilohms at 20 kHz, plenty
high enough in any normal circumstances. The output im-
pedance was less than 8 ohms, which is very low and most
unlikely to be affected by any loads that are connected. The
maximum voltage, just below clipping, was 7.8 V over most of
the band, falling slightly to 7.5 V at 20 kHz. The overload indica-
tor turned on at about 0.4 V lower (7.4 V) for most of the band,
but required a higher voltage (8.4 V) at 20 kHz. The input over-
load level was close to 30 V. The output polarity was the same
as the input, with and without EQ.

The harmonic distortion with 1-V in and 2-V out was 0.0026
percent at 20 Hz, 0.0020 percent at 1 kHz, and 0.016 percent
at 20 kHz - all excellent figures. The SMPTE IM distortion was
about 0.005 percent up to 2-V output, rising to 0.01 percent at
3.5-V output. With all controls at +12 dB and the gain adjusted
for 2.0-V output, THD plus noise was 0.002 percent, with HDL2
=0.0012 percent and HDL3=0.0015 percent. These are cer-
tainly most excellent figures, achieved even with the maximum
boost. With 1-V in and controls set flat, the distortion was just
0.12 percent at 100 kHz. Figure 3 shows the output of the
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Other plus characteristics
include very low distortion
and noise, and excellent
ranges of adjustment for
handling audiophile
EQ tasks.

1100 with a 2.0-V, 30 -kHz square wave in. The rounding of the
waveform shows the result of the small -signal high -frequency
roll -off which actually prevents the unit from reaching a slew
limit. The tests indicated that the slew factor is somewhat greater
than 5, the specified figure. The signal-to-noise ratio was greater
than 100 dBA, referred to 1 V with 1-kilohm input terminations.
The noise was less than 10 µV, A -weighted, and that was the
lower limit of the test equipment.

In -Use Tests
The illustrations in the 28 -page owner's manual are generally

very good and include filter -response curves, a schematic, and a
"house curve" with a recommended high -frequency roll -off. The
text discusses EQ by ear, by hand with a record and an SLM,
and by eye - with particular reference to the Model 1200
Series Two RTA. There are some oddities in the text that could
be confusing to the neophyte. For example, in referring to a 6 -
dB boost at 60 Hz, this statement is made: "The frequencies
around 60 Hz are made twice as large as those around 1 kHz."

To show the versatility of the Model 1100, a speaker output
was simulated using pink noise and a 1/3 -octave equalizer. The
top display in Fig. 4 shows the "speaker" response with a 10 -
dB peak around 80 Hz, falling response around 1 kHz at the
crossover, a broad peak around 3.15 kHz, and a falling re-
sponse above 5 kHz. What is simulated is pretty bad, and au-
diophile speakers should be much better than this. But what is
possible with EQ? The bottom display in Fig. 4 is the result after
a few minutes of adjusting the 1100. The roll -off from 1 to 10
kHz is purposeful, and the response was allowed to drop rapidly
above that point. Note that variations over the rest of the band
are simply gone.

The response of the 1100 with the EQ used is shown in Fig.
5. Note the narrow -bandwidth cut used to remove the 80 -Hz
peak, with other shaping of a rather broad nature. The actual
settings used were: -11 dB at 80 Hz with narrow BW, -1.5 dB at
200 Hz with narrow BW, +3 dB at 1 kHz with medium BW, -4
dB at 4 kHz with medium BW, and +3.5 dB at about 14 kHz
with medium BW. The procedure was a simple matter of adjust-
ing all parameters necessary while watching the 1/3 -octave dis-
play. Repeating the process with an octave -band RTA (Phase

Fig. 5 - Response
of EQ used to
smooth "speaker"'
of Fig. 4. (Scale:
Vertical, 5 dB/div.)

Linear Model 1200) gained almost exactly the same results in
the final "speaker' response. The advantage gained with the
parametric EQ over the octave -band type in such cases is that a
fairly accurate inverse response curve can be made with the
parametric, matching a peak with a notch, setting bandwidth to
match shape, and sliding frequency for exact alignment. The
disadvantage of any parametric equalizer is that it can generate
unusual and unmusical responses, and for the best results, care-
ful listening and good metering (such as an RTA) are required.

There are quite a few parametrics with three EQ sections per
channel, but the 1100 has five filters, all of which aided in the
smoothing discussed above. This is a definite plus for this unit,
in comparison to other EQs with fewer sections. Larger knobs
would be of aid in making frequency and bandwidth adjust-
ments. and spreading bandwidth changes over the entire pot
rotation would facilitate making adjustments. A gain -match
scheme for EQ/bypass switching would reduce level jumping.
At the least, there should be 0 -dB gain index marks for the
channel level pots. Other characteristics on the plus side are
very low distortion and noise and excellent ranges of adjustment
for handling most any audiophile EQ tasks. The Phase Linear
Model 1100 parametric equalizer has a higher price than the,
great majority of octave -band EQs, but it can do many things
none of them can. Howard A. Roberson

Enter No. 93 on Reader Service Card
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EQUIPME\T PROFILE

Manufacturer's Specifications
Bands: Twelve, from 16 Hz to 31.5

kHz.
Range: 20 dB with 1 -dB steps, 40 dB

with 2 -dB steps.
Display Mode: Dot (single LED) or bar

(LED column).
Rate: Instantaneous peak attack with
decays of 20 dB/S (Fast) or 2 dB/S
(Slow).

Filters: Two -pole pair to Class I require-
ments of ANSI Standard S1.11-1966
(R1975).

PHASE LINEAR
MODEL 1200
SERIES TWO RTA

Line Input Sensitivity: 7 mV for 0 -dB
indication.

Sound Level Range: 52 to 100 dB
SPL.

Microphone Response: 20 Hz to 20
kHz ±2 dB, random incidence.

Pink Noise Output: 300 mV rms, 16
Hz to 20 kHz ±1 dB.

Dimensions: 19 in. (483 mm) W x 3 1/2
in. (90 mm) H x 8 in. (203 mm) .

Weight: 10 lbs. (4.5 Skg).
Price: $675.00.

Phase Linear Model 1200 Series Two real time analyzer adds
up to quite a mouthful, so we'll shorten its title to the "1200
RTA." This unit's attractive front panel gives a definite impres-
sion of quality. There is low contrast between the furction labels
and the panel background, which may present a legibility prob-
lem in low-level light situations. A row of push-button switches
provide selection of Power (on/off), SPL REF(70/80 dB), Scale
Multiplier(X1 /X2), Mode(dot/bar), Rate(fast/slow), Pink Noise

(on/off), and Input (mike/source). The SPL-reference selector
effects a change in the mike amp gain, and the choice of 70 or
80 dB SPL is a good one for most audiophile usage. The display
scale from "-9" to +10" gives a nominal 20 -dB range with X1
and a 40 -dB range with X2. The Dot display mode has just the
level -indicating LED illuminated in each channel. In Bar, howev-
er, all other LEDs below these will also be on, making a bar -
graph type of display. Rate sets the decay rate of the display irr
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CAUTION'. TO PREVENT ELECTRICAL SHOCK. GO NOT RE-

MOVE COVER. RIO USER SERVICEABLE PARTS INSIDE REFER
SERVICING TO.OUALIFIED SERVICE PERSONNEL

- TC PREVENT FIRE OR SHOCK HAZARD DO NOT
ExPOSE THIS TO RAIN OR MOISTURE
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each of the bands. Possible combinations would be Xl, Dot and
Slow for equalizing with pink noise, and X2, Bar and Fast for
monitoring music, a useful collection of choices.

Source is what others might call Line or AUX, and there is the
essential level control for matching the input voltage to the dis-
play sensitivity. The LED matrix is 20 (level) by 12 (frequency
band). Most RTAs in this general class have 10 bands, and the
1200 is unique as it includes 16 -Hz and 31.5 -kHz bands, which

can aid in checking end-ot-band performance. Horizontal lines
are imprinted on the face, joining each column, to ensure read-
ing the levels correctly. The LEDs are just medium bright, but the
panel has low reflectance, so reading a display in normal room
lighting is fairly easy. The microphone input jack accepts the
supplied electret mike, which comes complete with 20 feet of
cable, a table stand, and a tie -clip type holder. One pin of the
jack/cable supplies +4 V to the built-in mike preamp.

On the top cover of the 1200 is a signal -flow diagram for
handy reference, while on the back panel are the pink -noise
output jacks and dual sets of Source input jacks to facilitate any
paralleling desired. With the removal of the top cover, the full
chassis -size mother -board could be seen, supporting boards for
three fitter channels, the pink noise, the sequencer, and the
display plug-in. There were also discretes and ICs on the
mother -board, with all ICs in sockets. There was a little interfer-
ence between components on the pink -noise card and the plug
from the power transformer, mounted on the back panel outside
of the main chassis -a possible aid in eliminating hum pickup.
The soldering on the p.c. boards was excellent, perhaps the
best I've ever seen.

Circuit Description
Figure 1 is the signal -flow diagram of the 1200 RTA, and in

this form the circuitry is quite easy to understand. As mentioned
earlier, the +4 V mike power is fed out via one of the pins of the
input connector. The 70- or 80 -dB SPL reference is selected at
the input of the mike amp. The left and right inputs at Source are
summed and amplified, and the Source Level pot controls the
output to the mike/source switch. The following buffer amp
feeds the bank of 12 filters. which have selection of Fast or Slow
decay. "Row Select" scans the outputs of the filter bank under
the control of the clock. Each filter output, when selected, is
amplified by the log amp and fed to the level logic. This section
includes control for 1- or 2 -dB per step sensitivity and for dot or
bar display mode. The clock also drives the column select Cir-
cuit, in synchronization with filter -band selection. The display,
therefore, receives level information which is correctly guided to
the correct display column sequentially, filter bank by filter bank.
The combination of scanning rate and persistence of illumination
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The peak responses of all
RTA filters with a
continuous test tone were
within ±0.5 dB, excellent
performance.
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Fig. 1 - Signal -flow diagram,
Phase Linear 1200 RTA.
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and vision results in a display appearing to be continuous and
flicker -free. The pink -noise generator has simple on/off control
with the output connected to paralleled left and right jacks.

Measurements
The peak responses of all of the RTA filters with a continuous

test tone were within ±0.5 dB, with the exception that the 63 -
Hz filter was slightly more sensitive and the 31.5 -kHz channel
was a shade less sensitive, excellent performance. The center
frequencies of the 12 filters were all within 1 percent of those
specified by ISO, superior to .the majority of RTAs. Figure 2
shows the response of the 1 -kHz filter, which appeared to be
typical; note the crossovers to adjacent channels at -6 dB and
that the response was 15 dB down at the center of the adjacent
filters. This filter shape provides good rejection of out -of -band
energy, but there will be a drop in indicated level with discrete
tones shifted away from the center frequencies. In general, this

is not a problem when using the unit with pink noise or when
monitoring music.

The 1200 RTA's response, using an Ivie IE-20A pink -noise
source, was within 0.5 dB at most points, although there was a
sag at the two lowest and highest frequencies of about a dB.
With the built-in generator as the source, there was some low -
end droop, but the high end was up about a dB. As a further
check, the 1200 RTA generator was fed to an Ivie IE-30A 1/3 -
octave RTA. It can be seen (Fig. 3) that there is some low -
frequency droop and some rise at the highest frequencies. The
deviations were less, however, as displayed on the Phase Linear
unit, and that's of more importance in the practical use of the
1200. The generator output level was 350 mV rms, and 290
mV rms with the measuring bandwidth restricted to 20 Hz to 20
kHz. The output impedance was quite low, with very little drop in
level with a change in load from 50 to 10 kilohms.

The charge times, from "-9" to " +10" as shown on the
display, were about 15 mS in Fast and 150 mS in Slow, at
variance with the specified "instantaneous peak attack," but
fast enough, however. The decay times from " +10" to "-9"
were 400 mS for Fast and 4 S for Slow, and the decay rate was
fastest at the start. Each of the steps in the display was consis-
tent with increasing level, very close to 0.9 dB for X/ with
" +10" at +8.8 dB actual and very close to 1.8 dB for X2 with
" +10" at +17.8 dB actual. These are actually very good fig-
ures, and plenty close enough for any RTA usage.

The Source input sensitivity was 6.7 mV for a discrete tone
and about 20 mV with pink noise, much lower figures than with
most units. The input overload, as shown on the display, was at
approximately 0.7 V, which is somewhat on the low side and a
possible source of problems. A figure of 2 V or more would be
desirable. Perhaps some input sensitivity could be "traded" for
a higher overload point. I noted that with pink noise fed in direct-
ly, the maximum indications with X2 were at " +5" (+10 dB
actual), regardless of input level, restricting the total range to 30
dB. With music inputs and different levels from band to band,
there was relatively little compression at any point. A number of
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The 1200 RTA delivers flat
responses, accurate filtering
and SPL calibration, and
very good display
characteristics.

tests indicated that the microphone sensitivity matched the dis-
play reference within a dB or so. Although Phase Linear states
that the microphone should be pointed directly at the speakers, I
got better results (closer to an Ivie IE-30A) with the microphone
turned away almost 90 degrees, close to grazing incidence for
the direct energy. The manufacturer states that the microphone
is flat ( ±2 dB) with random incidence, which seems contradicto-
ry to the instruction of aiming the mike at the direct field. In any
event, the microphone is capable of very good response, but it
does vary with changes in orientation and the acoustic field con-
ditions. Any user should experiment to see which orientation
provides the best guidelines in his listening room.

In -Use Tests
The 28 -page owner's manual has a nice open format with

very good text and illustrations, including schematic diagrams.
There are a few oddities, however, and the definitions of white
and pink noise are incomplete. There is also a system trou-
bleshooting chart, which may be a little complicated for some
but is really quite good. The general operation of the 1200 RTA
was simple and direct, although there was a little confusion at
times on the position of a push-button switch because of the
small difference between the in and out positions. All switches
and functions were completely reliable throughout the testing
period.

Earlier comment was made on the medium -bright display,
which turned out to be quite readable with medium -high light
levels. I definitely preferred the bar mode, with Fast and X2, for
monitoring music. With fairly dim lighting, the 1200 showed one
of the best music -monitor displays observed to date. EQ tasks
were best in Slow with X2 at the start, switching to X1 for final
smoothing. The 70 -dB range was a good match for low-level

Fig. 3 - Spectral output
from pink -noise generator.
Vertical scale: 5 dB
per division.

operation, but other in -building activities that generated unwant-
ed noise required the use of the 80 -dB range. A 90 -dB range
would have been helpful in one instance, but this level is tough
to take for long if running pink -noise tests. On several occa-
sions, the 16 -Hz and 31.5 -kHz bands provided additional in-
sight on the total spectrum. The rather low input -voltage limit
discussed earlier could be a problem under some circum-
stances, but no limitations actually appeared during the in -use
tests. The Phase Linear Model 1200 RTA has a higher than
average price, for which it delivers flat responses, accurate filter-
ing, accurate SPL calibration, an additional channel at each end
of the band, and very good display characteristics.

Howard A. Roberson
Enter No. 94 on Reader Service Card
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EQUIPME\T PROFILE

Manufacturer's Specifications
Digital Delay Unit
Outputs: 20 watts/channel at 4 ohms,

15 watts/channel at 8 ohms.
Delays: Auditorium, 43.8 to 70.1 mS;

Concert Hall, 35.0 to 56.9 mS; The-
ater, 21.9 to 35.0 mS, and Club, 13.1
to 21.9 mS. Signal continues to be re-
generated at a decaying rate.

KOSS K/4DS
DIGITAL DELAY
SYSTEM

Dimensions: 161/2 in. (41.9 cm) W x 9
in. (22.86 cm) D x 4 in. (10.16 cm) H.

Weight: 121/2 lbs. (5.62 kg).

K -2S Speakers
System Type: Two-way.
Drivers: 31/2 in. woofer and 21/4 in. cone

tweeter.
Weight: 61/4 lbs. (2.81 kg).

Total System Price: $459.00.

One of the reasons why even the very best stereo component
system cannot totally recreate the experience of attending a live
concert has to do with the listening "space" itself. In a large
concert hall, you first hear sounds of the orchestra coming di-
rectly at you, followed some time later by a complex series of
sound reflections coming from the walls, ceiling and other sur-
faces in and about the auditorium. The sum of all these reflec-
tions, and the way in which they reach your ears, has been
called the reverberant sound field or the "acoustics of the hall."
No matter what you call it, a smaller listening environment can-
not duplicate the sound naturally. Even if your program source
contains a certain amount of reverberant sound (mixed into the
stereo program during the recording studio mix -down), that re-
verberant sound, along with the "direct" sound, comes at you

only from your two front -positioned loudspeakers instead of from
everywhere about the listening room.

In recent years, many manufacturers have come up with elec-
tronic circuits which attempt to simulate the reverberant sound
field of larger listening spaces by supplying time -delayed signals
to a pair or rear -positioned loudspeakers. Various techniques of
cross -mixing of signals, recirculation of delayed signals to simu-
late decaying reverberant sound, and the like have been used to
try to create the sonic illusion of a listening space that seems
larger than it really is.

In the case of the K/4DS system, Koss engineers have devel-
oped a miniature 16,384 -bit "computer" that has been pro-
grammed to permanently store four degrees of "ambience" in
digital format: A night club, a theater, a large concert hall, and a
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S011.1939...FIRST DIRECT -DRIVE TURNTABLE SY

1951...FIRST MOVING -COIL CARTRIDGE.
401.4

1972...FEST DIGITAL (PCM) RECORDING.

1981...DENON DRA-600.THE FIRST RECEIVER
FROM ATRIW AUDIOPHILE COMPANY.

The Deny-) DRA-60J, a synthesis of Denon's greatest technological
strenoths. From our thirty years of experience with moving -coil cartridges, we
gaie it a mov ng-coil preamplifier stage scnically as transparent as our re-
nowned separate head -amps.

From our fifty -plus years cf electronics design experience, we powered
the DRA-600 wit a proprietary Denon Class -A power amp, a design that de-
livers unparalleled definition and openness, 'jet avoids the excessive heat, size
and cost of traditional Class A amplifiers.

And, from our decade of experience since our invention of commercial
digital recording (PCM), we equipped the DRA-600 with a digitally synthesized
tuner stage .for tie most precise station tuning with the lowest distortion. Plus
we added the convenience of eight AM and eight FM presets .tvith automatic
station scanning. The. DRA-600 from Denon, where innovation s a tradition.

Direct drive.
Moving -coil. Pulse
Code Modulation.
All synonyms for
technological inno-
vation in the high-
fidelity field, these
phrases fill the
pages of the audio
magazines and the
conversations of
serious music en-
thusiasts. But aside
from being major
breakthroughs in
audio engineering,
they have one other
element in common.
They are all innova-
tions developed by
one company. Denon.

While other
companies have
just begun to offer
products incorporat-
ing these new
technologies,
Denon originated
them. And only
Denon has had 41
years to refine
direct -drive turn-
tables, 29 years to
perfect moving -coil
technology, and al-
most a decade to
further develop their
invention of PCM
digital recording.

DENON
Imagine
what we'll
do next.

Denon America, Inc
27 Law Drive, Fairfield, N.J.07006

Enter No. 17 on Reader Service Card



If you crave a
"larger" listening room,
and want to spend as
little as possible,
the Koss K/4DS is a
well -priced choice.

large auditorium. The electronic section of the K/4DS converts
part of the program material into a digital code, delays it by
storing it in a RAM (Random Access Memory) for a selected
amount of time delay, reconverts it to an audio signal in a digital -
to -analog converter, and finally plays it through a pair of Model
K /2S ambience speakers (which are included with the K/4DS)
located at the sides of the listening room.

Control Layout
The K/4DS digital delay system consists of the electronics

just described plus a built-in stereo amplifier with a power output
capability of approximately 20 watts per channel and a variety of
controls which allow you to achieve various room expansion
effects. Included, too, are separate stereo stereophone ampli-
fiers which allow the'listener to create ambience or. hall effects
even when listening to music via phones. Recently, Koss has
also added the two small speaker systems to the package with-
out increasing its price.

Controls associated with speaker reproduction of music in-
clude an environment selector with switch positions labelled
Club, Theater, Concert Hall, and Auditorium. These designa-
tions are another way of specifying short, medium, long, and
very long initial time delays. A mode selector permits you to
choose phones -only, stereo, or 4th Dimension listening, while a
Dimension control nearby determines the level of sound that will
be heard from the rear -positioned K /2S speakers. Two smaller

knobs at the left end of the panel are used to set gain and
equalization. The gain control is used to set up the equipment
during initial installation so that levels of your associated stereo
system are properly matched to those of the K/4DS. The equal-
ization control, when set to the "on" position, adds some bass
boost to the rear -channel outputs and rolls off response below
50 Hz, the presumption being that the small K/2S speakers (or
any other second set of speakers you might have) are not likely
to be able to handle lower frequencies at high power levels as
well as the front or main pair of speakers in your system.

The rear panel i.lustrates just how versatile Koss has made
this unit. Since it might end up being used with a receiver, with
separate components or with an integrated amplifier, all con-
tingencies were taken into account at the design stage. At the
left of the rear panel are a pair of rear speaker fuse -holders, and
to their right are spring -loaded rear speaker connection termi-
nals. Two phono jacks come next, intended for connection to a
separate power amplifier in case you feel that the self-contained
amp is inadequate. The banks of speaker terminals which follow
can be used for input of stereo signals directly from your existing
speaker terminals if you have no access to the primary stereo
signals from any other source on your present components.
There is also a special 4 -pin connector which, with the aid of a
mating 4 -wire cable supplied, enables you to hook into an exist-
ing stereo system at the receiver's or amplifier's speaker output
terminals if this turns out to be more convenient. Finally, at the
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A lot of high-fidelity manufacturers would
like to impress you with how well their turn-
tables play sideways or even upside down. But
at Sony, we believe a much more valid test
of a turntable is how well it plays flawed re-
cords. Which, in point of fact, is every single
record you buy.

So, to prove to you just how much
better Sony's new PS -X600 makes your im-
perfect records sound, bring us a warped re-
cord. An old favorite that barely plays. And
play it on the X600.

Instead of bumps, jumps, clunks and
other distortions, you'll hear crisp, clear
sound. That's because the X600 features the
only tonearm that actually comes to life the
instant the record begins to play-Sony's
exclusive Biotracer.The Biotracer's remark- p(pERim ENT
able two -motor, computer guidance system
FEATURES AND SPECIFICATIONS: Fully automatic direct -drive tumtabk with Biotracer tonearm/Active damping of tonearm-cartridge resonances/
Linear BSL motor/Quartz-lock Magnedisc servo speed control/Sony Bulk Molding Compound base/Wow & flutter 0.025% (WRMS)/Rumbk-78dB
(DIN Me 1981 Sony Corpora' ion of America. 9 West 57th St.. New Yodt. NY 10019. Sony is a registered trademark of Sony Corp.

TO FULLY
GRASP

THE GENIUS
OF SONY

WE
SUGGEST A

SIMPLE

actively senses record warps, center holes
off -center, unwanted resonances-those
factors that degrade the play of a record-and
instantly compensates for them.

And you don't need a special cartridge
for it to work. The Biotracer is compatible
with the widest range of cartridges.

Other outstanding features: a Magnedisc
servo speed control system works like a
quartz watch to lock onto the correct speed;
gel -filled feet isolate the turntable from vibra-
tions; there's automatic record -size sensing
and other sophisticated features without the
sophisticated price.

So the point is simple. If you want to
play records upside down, there are several
turntables to choose from. But if you do your
record playing right side up, there's really
only one name to choose. It's Sony.

S0 ISITYWe are music.

Enter No. 43 on Reader Service Card



The unit is relatively
unsophisticated as such
devices go, yet it is
quite effective when
properly adjusted.

Fig. 1-Response of any
ambience time -delay
system rolls off at high
frequencies, the cutoff
point being determined by
the amount of digital delay
employed. In A, the
minimum Club setting was
used, while in B the
maximum Auditorium
setting was employed.

Fig. 2-In all of these
scope photos, upper trace
represents the input tone -
burst signal, while lower
traces show progressively
longer initial time delays in
the Club, A; Theater, B;
Concert Hall, C, and
Auditorium, D settings of
the unit's Environment
control. Also visible are
lower -amplitude recycled
reverberant signals and
crossfed signals which
combine to simulate a
total reverberant field.

A

A

C

B

B

D

extreme right of the rear panel are a pair of phono-tip jacks
intended for connection to a preamplifier's output, if the associ-
ated system employs such a separate component.

Measurements
It is virtually impossible to measure the performance of a unit

such as this using steady-state test signals. It is even difficult to
measure the amplifier portion characteristics alone, since signals
applied to it are subjected to processing by the digital circuitry
which results in the audio time delays, cross -mixing, and blend-
ing described earlier. All of this, of course, is as it should be, but
it makes the usual sorts of measurements of frequency re-
sponse, distortion, etc. very difficult to perform. Consider, for
example, the spectrum analyzer plots shown in Figs. 1A and
1 B. One sees a sort of "comb filter" effect which arises be-
cause of alternate cancellation and reinforcement of discrete
frequencies as they are "swept" through the system, undergo-

ing time delays that cause in -and -out -of -phase conditions with
changing frequencies. Nonetheless, considered as an "enve-
lope" of response, one can see that with shorter time delays (the
Club setting was used to plot the display in Fig. 1A), response of
the digitally delayed signal extends outward to a higher frequen-
cy than when the longer, Auditorium setting was selected for
the display shown in Fig. 1 B.

In Figs. 2A, 2B, 2C, and 2D I have attempted to show how
the initial time delay varies with the different environment set-
tings on the front panel control. The upper trace is, in all cases,
the input tone burst signal; sweep rate is 10 milliseconds per
horizontal division on the oscilloscope display. Figure 2A, Club,
shows an initial delay of a relatively short 20 mS. In the next
position (Fig. 2B), Theater, the initial delay has increased to
about 38 mS; in Fig. 2C, Concert Hall, it is up to around 55 mS,
while finally, in Fig. 2D, Auditorium, the initial time delay has
increased to more than 70 mS. Other secondary recirculatory
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The Koss K/4DS time -delay
unit is the only one which
offers headphone facilities.

signal effects are also in evidence in each of these displays,
including Koss' unique cross -channel circuitry that delays and
channels portions of one channel signal to the opposite ambi-
ence speaker and vice versa.

I was able to measure approximate amplifier output, which
turned out to be 18 watts per channel into 8 -ohm loads before
observable clipping occurred, and 22.1 watts per channel using
4 -ohm loads. As mentioned earlier, frequency response rolls off
fairly rapidly above around 4 to 5 kHz, depending upon the
setting of the environment control, but this is as it should be
since reflected sounds (those very sounds which the system is
trying to recreate electronically) do not have the wide frequency
response of directly perceived sounds in a real concert hall situ-
ation. This occurs because high frequencies are more easily
absorbed by the surfaces against which they bounce. If the rear
ambience speakers were to reproduce all frequencies of the
program material, even if appropriately time -delayed, the effect
would be most unnatural.

Use and Listening Tests
The Koss K/4DS is about as simple a unit to use as any of its

type I have worked with over the past two years. That's another
way of saying, I suppose, that it is also a relatively unsophisticat-
ed device as these devices go. Still, it is quite effective when
properly adjusted and does a reasonably good job of simulating
the larger listening spaces in which live performances normally

take place. By "keeping it simple" Koss was able to provide
everything you need for ambience restoration at a price that is
lower than some manufacturers charge for just the time delay
unit alone (minus the needed pair of amplification channels, the
extra pair of speakers, etc.).

Some of the more complex (and more expensive) time -delay
units available do provide more control flexibility and time -delay
settings, but on the other hand, none of those units offer head-
phone facilities, as does the Koss K/4DS. In using this or any
other time -delay system, I find that too much of a good thing is
generally bad. Add in too much delayed sound, and the music
becomes blurred and begins to sound as if the whole system is
going to "take off" in a continuous echo effect. If you are con-
scious of or can hear the rear speakers as discrete sources of
sound, you probably have the volume up too high to these
speakers. If all you sense is an apparent increase in listening
room dimensions, you are probably operating the device at opti-
mum settings of its controls.

If money is no object, there are certainly more expensive
time -delay units available that may give you a degree of control
not provided by the Koss K/4DS system. But if you crave a
"larger" listening room and want to spend as little as possible to
achieve it, at least electronically, then the Koss K/4DS is a good
add-on system extremely well priced for what it accomplishes.

Leonard Feldman
Enter No. 95 on Reader Service Card

1. Tapered laser -hollowed Ruby cantilever

2. Laser -drilled rectangular stylus mounting hole

3. Nude rectangular -shank Straight Line Contact stylus

4. Toroidal coils hand wound of pure Silver wire

5. One-piece "Omega shaped" coil core/pole pieces

6. Three year warranty

7. $1,200

And if that doesn't
convince you...listen!

IIII 4701 HUDSON DRIVE, STOW, OH 44224

NEWTK100LC
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TOP OF THE PILE

Dbx-Encoded Discs
For over two years, dbx has been ac-

tively engaged in producing low-priced
dbx disc decoders and they have also
released a wide variety of program mate-
rial from a number of record companies.
The man behind this thrust is Jerome
Ruzicka, the marketing head of dbx,
who feels that the dbx-encoded disc
might become, for the audiophile, an in-
terim step on the uncertain path to a dig-
ital home music medium.

I first heard dbx-encoded discs about
eight or ten years ago. I was not im-
pressed; there seemed to be problems
of overmodulation at high frequencies.
The recent standard, dbx II, which has
been developed specifically for discs,
has overcome most of these earlier prob-
lems. The program is equalized to give it
a high -frequency rise, and it is then fed
to a 2 -to -1 compressor. This element in
the chain compresses the signal so that,
say, a 50 -dB range is reduced to 25 dB.
On playback, a 1 -to -2 expander restores
the dynamic range, and the 25 -dB signal
is doubled to its original 50 dB. A com-
plementary equalizer rolls off the boost-
ed signal, and the original program is re-
stored.

When examining a dbx-encoded disc,
you notice some significant differences
from standard audiophile discs. We are
all used to seeing the generous spacing
between grooves on many standard
discs (the cannon shots on Telarc's
1812 Overture are a good example), but
you won't find such spacing in dbx discs
because the low -frequency information
has been reduced during the encoding
process. As you reflect a strong light off
the disc, you will be aware of the density
of the signal on the disc, due both to the
high -frequency boost as well as the sig-
nal compression.

While we are all used to encode/de-
code noise -reduction systems applied to
tape recording, the application to disc is
relatively recent. In tape systems, we are
dealing with a predictable and constant
noise level, which can be disguised rela-
tively easily. With the disc medium, we
encounter a widely unpredictable noise
level - and one that is plagued with
loud ticks and pops from time to time.
The dbx process is no cure-all for the
usual ills of domestic pressing; a noisy
dbx pressing might be okay when the
music is soft (and the noise -making func-

tion at a maximum), but when the music
gets loud, the ticks and pops may not be
so well disguised.

You must also watch the playback
level of dbx discs carefully. Because of
the wide range of noise reduction, it may
not be apparent just how loud things are
really going to get! If you set playback
level during softer passages, then over-
load and acoustical feedback may result
when the loud passages occur. Better it
is to set playback levels during the loud-
est passages so that your system's ca-
pabilities will not be strained. Most of the
discs I have had the pleasure to preview
have been excellent from the processing
point of view, and it is now appropriate
to look at a few of them and compare
them with their standard original ver-
sions.

Early in the dbx program, Ruzicka
identified a pair of discs which had be-
come underground audiophile favorites,
the Turnabout recordings of the Dallas
Symphony Orchestra under the direction
of Donald Johanos of music of Rach-
maninoff and Copland. The original re-
cording and disc mastering were done
by David Hancock, the remarkable engi-
neer -pianist. What had set these records
apart was the integrity of a simple, two -
microphone pickup with absolutely no
manipulation of dynamics. Hancock re-
corded the works on a modified Ampex
350 at 30 ips and made the disc trans-
fers with Ortofon cutting equipment.
While the Turnabout pressings were
pretty noisy, the quality of Hancock's
work was readily apparent.
Copland: "Billy the Kid," "Rodeo,"
"Fanfare for the Common Man." Dallas
Symphony Orchestra; Donald Johanos,
conductor. Turnabout TV 34169, dbx
SS -3007.

Playing the dbx version, one is imme-
diately aware that pressing noises are to-
tally unobtrusive; only the slight hiss
level of the source tape is apparent be-
hind the program. Curiously, the original
1967 pressing, marred as it is by con-
ventional pressing noises, exhibits less
tape hiss. I suspect that somewhere dur-
ing the last fourteen years the original
Hancock 30-ips master was transferred
to 15 ips, and it is that generation of
tape hiss that we are hearing. In any
event, the absence of pressing noise in
the dbx version makes it the clear
winner. (Even a bit of print -through from
the 30-ips original is evident at times.)
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Fig. 1-Spectra for first 3:10 of "Billy
the Kid." Solid line is original 1967
pressing; dashed line is for dbx version.
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Fig. 2-Maximum dynamic range of the
dbx disc. Upper curve is the peak -hold
third -octave for first 3:10 of "Billy the
Kid," dbx disc. Lower curve is
A -weighted spectra of lead-in groove,
dbx disc.
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Fig. 3-Spectra of Crystal Clear organ
recordings, see text. Solid line is direct -
to -disc original; dashed line is dbx
version.

The overall tracking of the encode/de-
code dbx function is shown in Fig. 1.
Here, the solid lines indicate the peak -
hold one-third octave spectrum of the
original 1967 disc for the first 3:10 min-
utes of "Billy the Kid." The dotted lines
indicate the spectrum for the dbx ver-
sion. The broad departures in the 315 to
800 Hz range and above 10 kHz may
easily be the result of subsequent equal -
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ization of the original program. All things
considered, these deviations are minor
(they may even be musically preferable),
and they are a testimony to the accuracy
of the overall process.

Even more impressive is the total dy-
namic range of the dbx disc. Figure 2
shows the peak -hold one-third octave
spectra for the same first 3:10 minutes
of "Billy the Kid" as well as the spec-
trum for the silent lead-in grooves of the
disc (A -weighted to reflect the sensitivity
of hearing for low-level noise). In the
mid -band, there is a clear 80 -dB signal-
to-noise ratio for the overall process.
Most conventional tape sources come
nowhere near utilizing this capability,
and only carefully made digital record-
ings will be able to fully demonstrate this
capability. By comparison, the best au-
diophile product (without dbx) might ex-
hibit a mid -band signal-to-noise ratio of
75 to 78 dB, diminishing to perhaps 65
to 70 dB at high frequencies.

Moving on to relatively recent re-
leases, I note with considerable satisfac-
tion that Crystal Clear Records has made
a decision to issue items from their clas-
sical catalog in the dbx format. (Not sur-
prisingly, Crystal Clear made safety cop-
ies of their direct -to -disc projects on ei-
ther analog or digital tape, often both,
just for such contingencies as this.)
Sonic Fireworks, Vols. 1 and II. Rich-
ard Morris, organ, and the Atlanta Brass
Ensemble. Crystal Clear CCS-7010 and
7011, dbx GS -2021 and 2022.

These stunning albums, released in
1979, have been reviewed in these col-
umns earlier. The dbx versions preserve
the quality of the originals with no appar-
ent degradation. And there is a bonus:
Because of the lessened demands of
low -frequency modulation, greater play-
ing time can be accommodated, and the
relatively short sides of the original di-
rect -to -disc versions have been expand-
ed with extra pieces.

Again, the spectral tracking between
the originals and the dbx versions is
quite good. Figure 3 shows the peak -
hold one-third octave spectra for the first
two minutes of the "Grand Choeur Dia-
logue" by Gigout from Vol. 1. Above
1000 Hz, the tracking is very accurate.
Below 1000 Hz there appear to be small
discrepancies that cannot be easily ex-
plained - unless, of course, they repre-
sent different takes, which is a distinct
possibility.

There is more good news 'rom Crystal
Clear and dbx. The Virgil Fox direct -to -
disc recordings made in Garden Grove,
California, in 1978 have been reissued
in dbx format. In my opinion, these are
probably the best organ discs ever
made, and I have eagerly awaited them
in the new format. Here are a few cap-
sule reviews of a number of other dbx
discs:
Stravinsky: "Petrouchka," Prokofiev:
"Love for Three Oranges" Suite. Minne-
sota Orch., Skrowaczewski, cond. Can-
dide QCE 31103, dbx SS -3006. This is
an SQ quadraphonic recording which
acquits itself beautifully in stereo. Or-
chestral details are clearly delineated.
Recommended.
Strauss: "Dance of the Seven Veils,"
"Till Eulenspiegel," "Don Juan," and
"Rosenkavalier" Waltzes. Cincinnati
Symphony Orch., Schippers, cond.
Turnabout QTV-S 34666, dbx SS -
3005. This one is a QS quadraphonic
recording, and as such shows a slightly
narrowed stereo perspective. The overall
sound is detailed but warm.
Recommended.
Hoist: "The Planets." Saint Louis Sym-
phony Orch., Susskind, cond. Turn-
about QTV-S 34598, dbx SS -3002. A
beautiful recording - but the quiet pas-
sages are marred by a droning noise in
the background. Probably the ventilating
system. Apart from this, all else is lovely.
Recommended.

No noise -reduction system is without
its shortcomings. Not surprisingly, these
are most often apparent when the pro-
gram input quality is at its most demand-
ing. For example, when a single instru-
ment, in a solo passage, exhibits a wide
dynamic range, the background noise
level can often be heard exhibiting a
pumping sound. When high-pitched
massed strings are playing alone, one
often hears a rise in low -frequency back-
ground noise as the shift in gain struc-
ture allows the playback low -frequency
boost to emphasize more of the low -fre-
quency noise, which is present in all
discs. It a pressing has its normal share
of ticks and pops, they will not be gener-
ally noticeable during soft passages.
However, at mid and high levels, the
ticks and pops might become obtrusive.
The fluctuation of the noise floor may, in
general, bother some listeners more
than would a consistent noise floor.

These flaws are relatively minor ones
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for the audiophile who appreciates a
wide dynamic range and who has a sys-
tem capable of handling the range pro-
vided by these discs. The thorough-
going purist may have other views; he
may well prefer the consistent noise level
of a well -produced and well -processed
disc. John M. Eargle

Joy of Mozart: Midsummer Mozart Fes-
tival Orch., George Cleve, cond.
Audible Images Al -107, cassette,
$17.00.

Performance: C- Processing: A
Recording: C

This cassette, incorrectly numbered, I
believe, since there are two No. 107s in
the series, leads with the Mozart Sym-
phony No. 36, "Linz." Side B contains
the "Divertimento in D major," K. 136.
These are not polished performances
and can only be described as those of a
journeyman. However, it must be said
that this enterprise is reminiscent of the
pioneering recording work of Westmin-
ster and Vanguard in the '50s.

The hall in which the performances
were recorded was very poor; strong
resonances color the sound severely. In
addition, the "Divertimento" suffers
from loud -level distortion which clouds
the string sound, and the Linz Sympho-
ny is also plagued with distortion in the

tuttis, fortes and fortissimos. The effect,
subjectively, is to make the dynamics
appear far greater than they are in actu-
ality. These defects appear to be in the
original recording rather than in the cas-
sette. I used two different speaker sys-
tems, and headphones as well, to insure
it was not the system itself. Very quiet
cassette processing, however.

C. Victor Campos

Tonwelle: Richard Wahnfried
Innovative Communications KS
80006, import, stereo, 45 rpm, $10.98.
Sound: A- Performance: B+
Floating Music: Robert Schroder
Innovative Communications KS
80001, import, stereo, 45 rpm, $10.98.
Sound: A Performance: A -

Hearth: Baffo Banfi
Innovative Communications KS
80008, import, stereo, 45 rpm, $10.98.
Sound: A Performance: C

Programm 1: Din A Testbild
Innovative Communications KS
80002, import, stereo, 45 rpm, $10.98.
Sound: B Performance: B -

Synthesized and electronic music
have reached unprecedented levels of
mass saturation; in recent years it has
ranged from the music soundtracks of
PBS' "Cosmos" series and the Mercury
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Lynx TV commercials to the synthi-pop
and Blitz/New Romantics movement in
England with groups such as Gary Nu -
man, Ultravox, Spandau Ballet, et al. But
beyond these artists there is a more
nearly hidden body of music where syn-
thesizers are used to expand expression
past the conventions of traditional melo-
dy, rhythm, and structure.

Klaus Schulze is one of the recog-
nized messiahs of these new sounds
and expressions, having recorded more
than 20 albums and spawning a hoard
of disciples over a 10 -year period. In

furthering his commitment to new music,
Schulze has formed his own label, Inno-
vative Communications (IC). Formerly
distributed by German Warner Bros., IC
recently went independent and has re-
leased eight new LPs, four of which I'll
review here.

Richard Wahnfried is a guise em-
ployed by Schulze to collaborate with
other musicians. The side -long pieces of
Tonwelle (Soundpool) are dominated by
insistent synthi-rhythms and Schulze's
liquid cathedrals which surround the po-
lyrhythmic drummirig of Mike Shrieve
(ex -Santana) and the wistful guitar of
Manuel Gottsching, a cohort of
Schulze's from 10 years past in the
group Ash Ra Temple. Their kinetic jour-
neys through architectural spirals of
sound are sometimes distracted by the
pseudonymned guitarist, Karl Wahnfried,
and Michael Garven's brief, atmospher-
ic, and irrelevant vocals, but never
enough to derail the trip.

Robert Schroder's Floating Music is
an impressive distillation of the Schulze
influence. His side -long suites are intri-
cate structures of circular melodies,
shifting dynamics, and contrasts be-
tween the timbres of acoustic- and elec-
tronic -sounding percussion and sky -
scraping whines. All of this creates a
vast orchestral landscape of sound.

Two releases by Din A Testbild (DAT)
and Baffo Banfi create some interesting
contrasts. DAT's Programm 1 conjures
up a nightmarish cityscape of careening
electronic sounds and zombie rhythms.
They take themselves a bit too seriously
in their lyrics, however, and the orgasm
that concludes "Urwald-Liebe" is actual-
ly ironic humor that DAT misses entirely.
Hearth by Banfi goes out of its way to be
humorous and sabotages some sophisti-
cated electronics with a bump -and -
twang funk rhythm section. Whimsy is
fine, but do you want to hear a synthetic
equivalent of Horowitz playing nursery
rhymes?

In order to enhance the reproduction
of the synthesizer's inherently wide dy-
namic range, these IC records are
mastered at 45 rpm. The results are
more brilliant highs, snapping bass lines,
and sharper definition with the sacrifice
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of some playing time (18 minutes per
side compared with Schulze's usual 25
to 30 minute sides), and increased wear.
The original pure pressings are already
deteriorating, and those pops and clicks
come around a lot faster at 45 rpm. (IC
records are available from Paradox Mu-
sic Mailorder, 20445 Gramercy Place,
Torrance, Calif. 90501.) John Diliberto

unprocessed and infinitely more -real."
On some of their previous efforts this has
been quite revealing; for instance, on the
Bob Seger Night Moves album it is sud-
denly apparent what a shoddy original
recording this was! And The Beatles'
Magical Mystery Tour and Abbey Road
shine as gorgeous recordings now, with
crisp drums and subtle stereo panning
that were lost in the original mastering
process.

Sticky Fingers, surprisingly enough,
sounds like a whole new album. The
dense mix now has the definition which
allows the listener the ability to easily dis-
tinguish between the guitars of Keith
Richard and Mick Taylor, to hear almost
every lyric Mr. Jagger sings, to feel Bill
Wyman's bass on "Can You Hear Me
Knocking," and to fully appreciate the
drum sound, which is wholly unique and
perhaps Charlie's best ever. The acous-
tic guitars on "Wild Horses" and "Sister
Morphine" are richer, and for the ulti-
mate in lush recordings, "Moonlight
Mile" deserves turning up all the way -
at last. This is the kind of a record your
stereo eats up alive, dishing out frequen-
cies that you never thought it had, and
although you may find you have to crank
the volume more than usual due to the

lack of compression, your stereo will
sound more like a concert hall than a
giant transistor radio.

Now if they only used this technique
on all records as they are released, per -
haps you wouldn't find so many records
sounding great in the studio and terrible
on your home system. Unfortunately,
most mastering jobs are done with the
three-inch speaker in mind - but at
least listeners who can afford these ver-
sions do have a choice.

Jon & Sally Tiven

Sticky Fingers: The Rolling Stones
Mobile Fidelity MFSL-1-060, stereo,
$1 6.98. Jan and Dean

Audible Images Al -103, cassette,
$17.00.

Sound: A+ Performance: A

For those unaware of what goes be-
tween the recording of a a piece of mu-
sic and the playback on your turntable,
be informed that the man in the cutting
room plays an integral part in the fin-
ished product. He takes a raw tape and
uses various filters, compressors, and
noise -reduction devices in order to make
the best possible presentation to his
ears. Mobile Fidelity is a company that
has given every listener a chance to hear
a "second opinion" on his or her favor-
ite disc by using a superior cutting tech-
nique (half speed) and the minimum
number of gadgets.

What this means is that you get a
wider frequency response, a far more
dramatic stereo separation, more dy-
namic range, and a record that sounds

Performance: E- Processing: A
Recording: D

This one is really painful, and since
half of each side of the cassette is blank,
it's a poor value overall. This is a "pro -
cessed" pop recording with taped drum
heads and lousy percussion; it sounds
as if your ears were in the damned.
things. Everything is super -close miked,
and limiter distortion is audible - Super
Giant Mono.

The music seems to be aimed at peo-
pie who grew up in California in the early
'60s. While the people and music grew
up, these guys didn't. And since the
singers are not as talented as others
from that era, nor the music as good . . .

it fails, except for the processing.
C. Victor Campos
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THE 80S
ARE BRINGING US

CLOSER TO THE SOURCE.

CAN YOUR SPEAKERS
HANDLE THE POWER?

Advancements of different
kinds are pushing the noise
level down, and bringing us
closer and closer to pure
sound. This means you can
play louder than ever before, if
your speakers can take it. At
EPI we believe the challenge of
the '80s for loudspeaker manu-
facturers will be to prepare
themselves for all that new
power. Forgive us for sounding
smug, but at EPI we've been
busy making those prepara-
tions right along.

THE NEW WOOFER.

The new woofer in our
advanced speakers can handle
more dynamic range than any
other woofer made. It uses a
new voice coil, a new "Focused
Field" magnetic structure, and
a special suspension system for
better control of the cone mo-
tion. It mixes extraordinary
power handling capacity with
extremely low distortion.

THE NEW F.S.T.
"AIR SPRING" TWEETER.

The EPI "Air Spring" tweeter is
already famous for its power

handling abilities. It was the
first tweeter to use Ferrofluid in
the voice coil gap to dissipate
heat and increase driver power
capacity. Our new Full Spec-
trum Testing (F.S.T.) proce-
dures assure that every EPI
tweeter meets performance
standards that go way beyond
the ordinary industry standard.

THE IMPROVED
MIDRANGE DRIVER.

Our 3 -way systems have a
driver that is fully sealed, or
acoustically isolated, so there
is no possibility of interaction
with the woofer. The suspen-
sion system has been improved
and it provides smoother
response and lower distortion
through the critical midrange.

BETTER GET READY,
THE TRAIN'S A COMIN:

Yes, noise, and distortion, and
artificial coloration are falling
away. Purer, cleaner sound is
coming down the track, louder
and louder. It's coming to
blast you away. Just be sure it
doesn't blast your speakers
away. Get EPI.

Enter No. 19 on Reader Service Card

1. -81 MINI: 95Hz-20KHz; 15-70Watts.
2. -A70: 58Hz-20KHz; 15-80Watts.
3. -100: 48Hz-20KHz; 15-90Watts.
4. -A120: 38Hz-20KHz; 15-90Watts.

5. -A140: 38Hz-20KHz; 20-100Watts.
6. -A300: 40Hz-20KHz; 20-250Watts.
7. -A500: 45Hz-20KHz; 20-250Watts.

THE
LINEAR
SOUND

OF

EPICURE PRODUCTS, INCORPORATED
NEWBURYPORT, MASS. 01950

A Penril Company



THE COLU \A\
MICHAEL TEARSON
JON & SALLY TIVEN

Tattoo You: The Rolling Stones
Rolling Stones COC16052, stereo,
$8.98.

Sound: A Performance: B+

How much sense could one make out
of a collaborative effort between Chuck
Berry and Smokey Robinson? Not that
Mick Jagger is Smokey or Keith B. Ber-
ry, but The Stones have always been
students of the Motown and Chess
schools of music. Rarely has this been
so evident as on Tattoo You. The initial
surge of dynamism that the presence of
Ronnie Wood injected The Stones with
has leveled off, and they're back to the
leisure task of album -making. Whereas
Some Girls was the album that proved
The Stones were still a rock band, Emo-
tional Rescue (aside from two excellent
singles) wore thin extremely quickly.
Now we have Tattoo You, which is hard-
ly what you'd term a progression so
much as a compromise. No great risks
here, no definitive work(s); let's just drag
out the outtakes from the last two re-
cords and try to make them sound as
modern as possible.

The performances are good, particu-
larly Mr. Jagger's vocals and Ronnie
Wood's bass - if you haven't figured
out by now, the newest member of The
Stones was hired as a stand-in for any-
body who didn't show up for sessions.
Although he's been with the group for
over six years, this is only the third al-
bum featuring the current lineup (not
counting "greatest hits" and "live atroci-
ties"). If this is more or less leftovers
from previous sessions, then one starts
to wonder about the sluggish output of
The Rolling Stones - can they or can
they not get it up anymore?

Oh, they sure can! Side one of this
album contains some excellent fast rock-
ers, and Mick's moody pieces on the
second side should do just fine on the
R&B charts. "Black Limousine," which
closes side one, is the closest the boys
have gotten to Willie Dixon since "Little
Red Rooster," and "Neighbors" dis-
plays Mick's Jim Carroll imitation (a la
"Shattered") in fine style. Keith's
"Sweet Little T&A" is sorta cute in a
Chuck Berry way, but no "Before They
Make Me Run." The Stones have always
excelled in delivering what they know ra-
dio will play, and as short songs are the
ticket these days, why isn't there a "Can
You Hear Me Knocking" or even "You
Can't Always Get What You Want"?

But you tend to wonder - what

would these guys do if they had to per-
form a long number? Could they hold

lose the beat?
Would they hold their own interest? Per-
haps we the public are fickle to want
something new from The Rolling Stones
with each successive album, but that's
showbiz baby. Of course, this is better
than Emotional Rescue and more
worthwhile than Sucking in the Seven-
ties, but so is the new one by Z.Z. Top
and they never laid claim to being "The
World's Greatest Rock 'n' Roll Band."
When you sit in that seat, honey, you
can't just deliver the goods, you've got
to deliver the greats, and as likable as it
is, Tattoo You doesn't.

Jon & Sally Tiven

The Visitor: Mick Fleetwood
RCA AFL1-4080, stereo, $8.98.
Sound. A- Performance: A -

Mick Fleetwood's solo album, The
Visitor, is an eclectic song collection re-
sulting from his foray into Ghana with
bassist George Hawkins and guitarist
Todd Sharp. Local talent - namely,
The Children's Drum Ensemble, Lord
Tiki, The Ghana Folkloric Group, and
The Adjo Group - contribute African
choral and percussion tracks that are
both unusual and pleasing to Western
rock 'n' roll ears. Fleetwood should be
credited for exposing his predictably
massive record -buying audience to
rhythmic highlights of a foreign "cul-
chah," although the LP isn't close to

being a far-out "drum record." There
are several commercial -sounding tunes
on The Visitor, as Mick decided to tem-
per the more obscure tunes by enlisting
the sure-fire compositions of Peter
Greenbaum and Lindsey Buckingham.

The opening track, "Rattlesnake
Shake," is a killer blues -rock number
written and sung by Peter Greenbaum. If
the combination sounds familiar, it's be-
cause he did it on the vintage Fleetwood
Mac album Then Play On, but it's a
bump -and -grind masterpiece that
begged to be re-recorded. "You Weren't
in Love" and "Walk a Thin Line" share
the light pop sound that distinguished
Mac in its multiplatinum stage, but on
this LP the pleasant melodies are laid on
top of an African rhythm section. This
may sound contrived in the abstract, but
as anyone who has recorded in a studio
can attest, inspired percussion work can
contribute much to the excitement of a
track. Fleetwood throws in a cover of
"Not Fade Away," as if for anticipated
hesitant DJs eyeing the "made in Afri-
ca" wax with trepidation. However, he
also includes four authentic Ghanian
compositions that give this album not
only relief from the more conventional
Western songs, but offer the listener a
clue as to what drew Mr. Megaplatinum
to Ghana in the first place.

Although The Visitor may not offer a
whole lot of unity, Mick Fleetwood has
assembled a highly enjoyable collection
of disparate tracks. Perhaps he should
tour the world bringing different ethnic
musics to his audience with each suc-
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INTRODUCING LORAN:
THE MOST ADVANCED AND !EVOLUTIONARY

AUDIO CASSETTE IN THE WORLD.

tieiter the neat of the desert, nor the colc of Alaska, nor the oven temperature of a closed car
in the sin, nor falling or the loor can slop _oran rom delivering incredibly clear, acct_ rate and
beautifLI sound.

The Lo -an cassette has the only shell in the world made of Lean resin, the incredibly -ough
space age ma-enal used fo- bulle proof vests and bank teller windows. Unl ke other cassettes it
can stand up to extremes o- heat and cold. It will not wa-p at 250 Fairenher or shatte- at 60 below
zerc. That means you can leave Loran on an exposed casiboard all day long and still -lave trouble
free performance.

Anothe- uniq JE Loran feat Jre is the Safety Tab'"" (patent pending). A /2 turn of tie Safe y
Tab " makes it virtualli impossible to ease a recording However, unlike all °tier cassettes, you can
restore rs erase and recorc capaoility by simply -urning the Safety Tab - bark to its original position.

Loran's unique tape formu ations offer performance hat matt hes the advancec techno ogy of
the _oral shel and -ape guide systems.

Cur Chrome equivalent high bias tape is coated wit-i separate layers of two different ox des. It
offe-s eotremely tan residual noise levelsi- 56 dB, A weighted, relative 0 VJ ) and an MOL of + 6
dB relat,ve of 0 VU for C.' percent cistortion. This tape provides magn ficent low -end response, I-1
add tior tc the high-enc response normally found in otter Chrome equivalent formulations.

Loran's Metal, '73rric Oxide and Ferrichro-ne tapes also delver improved and outstanding
perform arce assooiated win these formulations

Loran...the ncst advances audio cassette in the world. De-stried to tecome a leader.
Share t -e exc temeit Listen to Loran.

ante- No. 25 or Reader Service Card

LORAN
The Grea Americar Sound

LoranTM is mar ufactu-ed e <c 16 3 Jely Dy Loraniger Entertainment. Lexan' is a regi.ered tracemark of Ma Genera Electric Company.

Loran AJclio Cassettes have been selected t y the Consu-ner Electronic Show Design and
Engineering Exhibition as "cne of the most innovative const.mier elect-onics products o- 1981."



cessive album, and we will be able to
look forward to Mick Fleetwood in Japan
or duets with Ravi Shankar in the future!
It's a thought, anyway. Jon & Sally Tiven

Grace and Danger: John Martyn
Antilles AN 7081, stereo, $8.98.
Sound: A - Performance: A -

What a perfect title for an album by
the exquisite John Martyn. His feather
touch is pure sophistication and sexy as
hell. And absolutely not at all wimpy, but
strong and muscular. As a guitarist, he is
often astonishing. As a vocalist, he is
blessed with a smoky haze of a voice he
wraps all around and through a song, be
it churner or charmer.

His combo here includes Phil Collins
of Genesis and Brand X on drums and
hazy backing vox, John Giblin on bass,
Tommy Eyre on keys and synths, with
Dave Lawson on extra synthesizers on
three cuts. Engineer Martin Levan pro-
duced a bright clarity of sound, propell-
ing the record forward, and also gave it a
special presence.

Martyn's music is challenging stuff,
neither rock nor jazz, but having ele-
ments of both with more of the latter. His
only problem is that the album is so
good on its own idiosyncratic terms that
it'll never find airplay on radio since it fits
no category but its own.

Grace and Danger is an exhilarating
album of truly mature music. M. T.

Jumpin' Jive: Joe Jackson
A&M SP -4871, stereo, $8.98.

Sound: B Performance: B -

Look at the bright side: At least we
don't have to listen to Joe Jackson imi-
tate Elvis Costello anymore! As his tal-

ents are in mimicry rather than innova-
tion, Joe Jackson has resorted to aping
the sound of the big bands. He does this
with some success, actually, given that
he is more bandleader here than focal
personality and has chosen to perform
cover versions of old chestnuts rather
than write in this style. The members of
his new band are adept players, and in
fact Jackson seems more at home here
than in his New Wave posturings of al-
bums past.

One could postulate that this
radical move to a swinging
format may have been prompted
by the chilly reception to his last
album. Or this could be an un-
kind swipe at his publishers,
who won't receive a dime of
royalties from this album as
there are no original composi-
tions on it. But Jackson's
punk rock career, albeit short
lived, reeked of bandwagon -
jumping and was preceded
by years as a cocktail lounge
pianist. Some may see this as
an altruistic return to his roots,
but it seems silly that someone
would use the New Wave ban-
ner simply as a springboard to
a position where you could make
records that sounded like those
made during World War II!

If Joe Jackson thinks his move to this
format is the next big thing, he may be in
for a rude awakening. It's a move that
reeks of self -promotion, and Jackson's
hipper -than -thou stance (he had the
nerve to say "I'm the Man") has domi-
nated his music more than any coherent
vision. The only difference between Joe
Jackson and the guys who do "sounda-
like" records is that he has slightly better
taste and . . he got lucky.

Jon & Sally Tiven
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Give the People What They Want:
The Kinks
Arista AL 9567, stereo, $8.98.

Sound: A Performance: A

The social and musical collaboration
of The Kinks' Ray Davies and The Pre-
tenders' Chrissie Hynde is an intriguing
concept, beyond whatever Rona Bar-
rettesque overtones it implies. Mr. Da-
vies' work (his early work in particular)
was an inspiration to fire up The Pretend-
ers' debut album, in that Chrissie record-
ed "Stop Your Sobbing" and the Ray
Davies/Jimmy Page composition "Re-
venge" with the new handle of "The
Phone Call." Now, with Chrissie and
Ray working in tandem, as it were, the
new Kinks album sounds very much like
The Pretenders' first outing, mixed with
a heavy dosage of the kind of songwrit-
ing that graced The Kinks' pre -Seventies
recordings. In other words, this is the
best Kinks record in at least 10 years -
just as the band is hitting their stride
popularity -wise, they've managed to
make an artistic comeback as well.

This is quite a rarity in the music busi-
ness, as most bands struggle for years
to make it and finally connect with their
audience just as they lose whatever es-
sence made them worthwhile in the first
place. Perhaps because The Kinks have
been so underexploited in the past, they
make themselves exempt from such ax-
ioms; how many bands have been
around so long with so few personnel
shifts and yet sell so comparatively few
records? Still, the past 10 years of Kinks
records have offered no pleasure and
had no progressive increase in sales -
perhaps Ray decided to write some real
songs to relieve the boredom this time!
Aside from an occasional gem like
"Apeman," The Kinks have been guilty
of dealing out truly duff product, and
many old fans, who have given up all
hope for this band, can feel renewed
with Give the People What They Want.

The first two songs on each side hold
true to the album's title - better than
the usual Kinks singles of late, but Ray's
reworking of "All Day And All of the
Night" and tribute to FM radio still rate
as lesser Kinks kuts. But the descension
of his obligatory tribute to Beetle John,
"Killers Eyes," is alone worth the price
of admission, while "Better Things" is a
pretty tune which harkens back to Vil-
lage Green style of melody. There are
production, playing, and background vo-
cals that clue the listener in to The Pre-
tenders connection (let me count the
ways), but fortunately the songs hold up
beyond this. It's no matter that "Bad
Boys Get Spanked" reappears here,
that the intro radio noise from "Pack It
Up" reappears at the start of this album,
because if there was no collaboration it
would be more bizarre. The rumor was
that Ray was going to produce The Pre-
tenders, and it's no doubt that there's a

mutual admiration society going here
that doesn't hesitate to blur the borders
between the two bands. Give us a break
- who knows how far The Pretenders
would have gotten without "Stop Your
Sobbing" being the hit that it was. Like-
wise this album might be littered with the
shabby contrivances which marred the
last Kinks albums, if not for Chrissie.

Enough postulating - this is the only
Kinks album worth owning since who
knows when, possibly the best sounding
album by the group ever, and to be per-
fectly frank, who knew Ray Davies was
still capable of making a record like this?
What a waste of time the past decade's
been for this geezer.

Jon & Sally Tiven

Pretenders II: The Pretenders
Sire SRK 3572, stereo, $8.98.
Sound: B Performance: B -

Despite its numbered title the second
Pretenders album isn't a progression
from the first; but more like a slightly
messier version of the same. Sorry, fans
who enjoyed hours of pondering the last
album's garbled lyrics, the group
doesn't seem to have developed their
songwriting or playing. That leaves the
listener with an album which is at best
status quo and at its worst, rather disap-
pointing.

Still, even a status -quo Pretenders ef-
fort is not to be shrugged off. The open-
ing track displays their trademark heavy-
metal or perhaps we should say guitar -
heavy rock 'n' roll sound and a dramatic
vocal whose prominence in the mix
gives a clue about the slant of this LP.
For even though the songs are weaker
than those on the last album, the force of
Chrissie Hynde's personality is consider-
ably greater here due to her super -emo-
tive delivery and clear enunciation. If atti-
tude is the central ingredient of a rock
performer (and that's not saying she isn't
also a powerful singer and good writer
most of the time), Chrissie would get an
A for this album despite her apparent
dormancy in composition.

The highlights of Pll are the tunes
cowritten by Chrissie and James Honey -
man -Scott, "Pack It Up" and "Day After
Day," and the Hynde-penned ballad
"Birds of Paradise." It seems that the

group was hurting for material and de-
cided to try some song types onto which
they could just graft words. Hence the
half-hearted reggae and soul numbers
("Waste Not Want Not" and "Louie
Louie" respectively) and the gimmicky
single "Bad Boys Get Spanked" whose
whip cracks and screams prove that this
group can be as silly as they are some-
times moving. Six of these tracks would
have made for a meaty EP, and those
who bought their last disc don't need an-
other copy of "Message of Love" and
"Talk of the Town," thank you  very
much.

It is well established that Ms. Hynde is
not a prolific songwriter, and with that in
mind one would think that they would
have taken more time to write for their
second long player. Instead we get a
rush job with approximately half of the
material living up to The Pretenders'
standard of quality, and the rest barely
even qualifying as filler. One would tend
to postulate that the absence of group
compositions on this album, as opposed
to the greater participation of the rhythm
section in songwriting last time around,
indicates that there is less of a band
mentality to the 'Tenders these days.
Hopefully, the next time out there will be
a Pretenders around, rather than just the
Chrissie Hynde Group this album seems
to resemble. This isn't a horrible album,
mind you, but everyone including the
band knows that The Pretenders are ca-
pable of much, much more.

Jon & Sally Tiven
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CLASSIFIED ADVERTISI\G

CLASSIFIED
ADVERTISING

RATES
BUSINESS ADS- 75c per word, minimum charge
$6.00 per line for spaced ads specifying five or less
words per line. First line set in bold face type at no
extra charge. Extra words set in bold face type
$1.00 per word. One point ruled box, extra charge
$8.75. ORDERS WILL NOT BE PROCESSED
WITHOUT ACCOMPANYING CHECK OR MON-
EY ORDER FOR FULL AMOUNT.
NON BUSINESS ADS- 50c per word. minimum
charge $4.00 per line for spaced ads specifying five
or less words per line. First line set in bold face type
at no extra charge. Extra words set in bold face type
$1.00 per word. One point ruled box, extra charge
$8.75. ORDERS WILL NOT BE PROCESSED
WITHOUT ACCOMPANYING CHECK OR MON-
EY ORDER FOR FULL AMOUNT.
FREQUENCY DISCOUNT -3 times, less 10%. 6
times, less 15%. 12 times, less 20%. (line copy ads
only). AGENCY DISCOUNTS DO NOT APPLY TO
LINE ADS.
DEADUNE- 1st of month two months preceding the
cover date. If the first of the month falls on a week-
end or holiday, the closing date is then the last busi-
ness day before the holiday or weekend.ADS
RECEIVED AFTER THE CLOSING DATE WILL BE
HELD FOR NEXT ISSUE UNLESS OTHERWISE
STATED.
BLIND ADS -Box numbers may be used at $5.00
extra for handling and postage.
GENERAL INFORMATION Ad copy must be type-
written or printed legibly and received on or before
the 1st of the month, two months preceding the
cover date. Display advertisers must make a space
reservation on or before the closing date, material
(Camera Ready Only) may follow by the 10th. The
Publisher, in his sole discretion, reserves the right to
reject any ad copy he deems inappropriate. All ad-
vertisers must supply: Complete name, Company
name, Street address (P.O. Box is insufficient), and
telephone number before ads can be published.
Classified ads are not acknowledged and do not
carry Reader Service Card Numbers. Frequency
contracts not fulfilled will be short -rated accordingly.
Ads submitted for a 3 time frequency or less are
unchangeable. Classified ads are payable in ad-
vance BY CHECK OR MONEY ORDER ONLY.
(Sorry, we can not accept credit cards.). Additional
information available upon request. Contact: Laura
J. LoVecchio, Advertising Coordinator, 1515
Broadway, NYC 10036 . . . Direct Dial (212) 975-
7530.
MAIL ORDER AND DISPLAY CLASSIFIED RATE

1 col x 1" $175
1 col x 2" $275
1 col x 3" $375
2 colx 1" $275
2 col x 2" $475

ADVERTISER MUST SUPPLY COMPLETE FILM
NEGATIVE READY FOR PRINTING FOR DIS-
PLAY ADS. PRODUCTION CHARGES WILL BE
ASSESSED ON AD REQUIRING ADDITIONAL
PREPARATION.

AUDIO Magazine
1515 Broadway

New York, N.Y. 10036

HOW TO ANSWER BOX NUMBER ADS
When replying to an Audio Box Number Ad,
please use this address Box No. - c/o Audio,
1515 Broadway. New York, N.Y. 10036

FOR SALE
ABARGAINI Grace F9E $129; FR201 $212. All
unused (212)-784-2939

FOR SALE

AAA-COMPONENTS FOR THE AUDIOPHILE. 0/
LC Audio has the O/LC Bass Module, Hafler, Marcof,
PS Audio, Audire, Amber, Adcom, Vandersteen, Preci-
sion Fidelity, Grace, Lustre and much more. All at rea-
sonable prices. Call or write Q/LC Audio, 1006
Berkshire Road, Dayton, Ohio 45419 or (513) 439-
1745 or (513) 293-7287. Dealer inquiries welcome.

AAA -HIGH PERFORMANCE LOUDSPEAKER Kits
wholesaled to the public. European Bextrenes and Poly-
propylene drivers (Bass/Mid) are used in all kits. Au-
dioworkshop, 5823 Thurgood Lane, Jacksonville, FL
32209 and 3303 East Denny Way, Seattle, WA. 98122

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS, CASSETTE DECKS; ELEC-
TRO-VOICE INTERFACE A,B,C,D SPEAKER SYS-
TEMS; THORENS TURNTABLES. ALL IN STOCK -
IMMEDIATE SHIPMENT.
EAST: 305-462-1976 WEST: 213-243-1168

AARDVARKS AND AUDIOPHILES AGREE. Au-
dio World offers the finest equipment at the fairest prices
- with the most informed sales staff. Whether your in-
terest tends toward the esoteric or performance -per -dol-
lar, we can supply your system needs. We are familiar
with and handle most lines and accessories. Call or write
for advice, quotations, and our free catalogue. Au-
dioWorld, Box 6202, Grand Rapids, MI 49506. 616-
451-3868. M -F 11:00 a.m. to 6:00 p.m. EDT. Visa and
MasterCard accepted.

ABATE THE HIGH COST OF YOUR NEXT AUDIO
PURCHASE! DIRECT DISCOUNTS LTD. offers many of
the finestlines of audio gear from budget equipment to
typically non -discounted components, cartridges,
speakers, etc. Whether you're a novice or seasoned au-
diophile, we believe that our incredibly wide selection,
low prices and helpful advice could make us your one -
stop audio bargain place. Some of the lines that we offer
include ADVENT, AR, ADCOM, BOSE, dbx, DENON,
ESS, HAFLER, HARMAN/KARDON, INFINITY, MITSU-
BISHI, NAD, NIKKO, ONKYO, PHASE LINEAR, SAE
TANDBERG, THORENS and many many more. As an
added service to our customers, we also offer video
equipment (incl many of the Large -screen Tvs, VCRs,
etc.) and even a new "wireless" extension telephone for
less than $200.00 (sugg. retail $560.00). Just call us at
(212) 254-3125 for additional prices or information, or
send $2.00 for our current brochure to: DIRECT
DISCOUNTS LTD., P.O. Box 841, Cooper Station, NY
10276. Shop with us by phone with your VISA or M/C.
No sales tax charged.to out-of-state customers!!

FOR SALE

ABARGAIN--KOETSU BLACK UNUSED $395. (212)
784-2939.

A BARGAIN: TECHNICS EPA -100 $299, Lustre GST-
801 $250, Supex SDX-100 $250, Dynavector Ruby
$180, All Unused (212)784-2939.

"A BASIC 400W POWER AMP FOR ONLY $269?"
Yes! "Black Box 410" 200/200W kit includes preas-
sembled boards, cooling fan, assembly manual. 1 -year
parts warranty. VISA/MC, CODs welcomed. (614) 889-
2117. SCC, Box 551, Dublin, OH 43017

ABOLISH UST PRICES ON MID & HIGH -END
AUDIO COMPONENTS! Get low prices, great selection
and service, plus seasoned advice on a wide range of
products. Warranties, of course! Join the thousands
we've served in full satisfaction. Use your VISA or M/C
or 50% deposit. Write for quotes: AUDIO, LTD., Box
28402, Philadelphia, PA 19149.

ABSOLUTELY AFFORDABLE AUDIO
Many bargains in high quality esoteric "preowned"
equipment from such manufacturers as Acoustat, Au-
dionics, Beveridge, Dahlquist, GAS, Luxman, Maran'tz,
Mark Levinson, Quad, Threshold, and many others. Call
or write for latest offerings.

AUDIOPHILE'S SOUND STUDIO
3313 University Ave.
Madison, WI 53705

(608) 238-7600

Absolutely best value S.O.T.A. Tax & Duty free.
New Mayware MC -2V moving coil cartridge, Ogura nude
'Vital' super -polished stylus 0.19 mg. sonically as good
as any $500 cartridge, incredibly only $69. Mayware
MK III improved tonearm $99. Visa/MC accepted. Liter-
ature $1 bill. Mayware P.O. Box 58, Edgware, Middx.
England.

ABSOLUTELY LOWEST PRICES ON AUDIO/VIDEO
all models - or the difference 20% back to you! Write:
CDAA, 944 'b S. New Hampshire, LA, CA 90006

ABSOLUTELY MINT CONDITION. AUDIONICS CC -2
AMPLIFIER $275.00. AUDIONICS BT -2 PREAMPLIFIER
$265.00. CLARKE PRECEDENT SPEAKERS $400.00
PAIR. (313)-732-5171

ABSOLUTELY THE LOWEST PRICES AVAILABLE
on hard -to -find audio. SAE, Soundcraftman, Nikko,
Phase Linear, and many others. Prompt delivery. Free
Catalogue on request. DURON DISCOUNT AUDIO 7
South State Street, Concord NH 03301 (603) 225-
3094 VISA/MC Accepted.

high technology audio
Audiocom

Adcom, ADS, AGI, Allison, Amber, Apt, Ariston, Audionics, Audio Pulse. Audio Technology,
Beveridge, Beyer, Blaupunkt, Bruer. Burwen, B&W, Cotter, Dahlquist, Dayton Wright, DCM,
Denon, Draco, Dynavector, EMT, EV, Eumig, FR, GAS, Grace, Grado, Hafler, Janis, JR, KEE
Kenwood Purist, Linn Sondek, Lustre, Mitsubishi, M&K, Mogami, NAD, Nakamichi, Ortofon,
Queen Labs, Revox, RG, RH Labs, Rogers, Snell, Spectro Acoustics, Stax, STD, Symmetry,
Tandberg, 3D

Our Service Department specializes in maintaining, calibrating, and
modifying high performance audio equipment. Custom equipment
design and fabrication on premises. System installations for car, boat,
home, and aircraft. Major credit cards honored. Phone orders shipped
promptly.
177 Sound Beach Avenue, Old Greenwich, CT 06830 (203) 637-3621
Out of state, call Toll -Free 800-243-7516
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FOR SALE FOR SALE FOR SALE

ABSOLUTELY MINT, NEW R. GRODINSKY RE-
SEARCH MODEL 4 Preamp, best offer. 616-451-
3970, 12-6 est. or 616-874-8369, Mike.

ABSOLUTE SOUND
MICHIGAN'S HIGH ACCURACY AUDIO DEALER

Will ship postage prepaid anywhere in the United States
CONRAD JOHNSON BOSTON ACOUSTICS

NAIM AUDIO LINN SONDEK
DAHLQUIST NAKAMICHI

MISSION SPECTRUM
HAFLER GRACE

NAD APT
REGA STAX

REVOX ONKYO
SNELL DELPHI

SPENDOR BRYSTON
THRESHOLD POLK AUDIO

HARMON KARDON GRADO SIGNATURE
Or visit any one of our stores in Southeastern Michigan

DETROIT - 12400 Morang (313) 527-2244
ROYAL OAK - 4354 N. Woodward (313)549-7550
ANN ARBOR -312 S. State Street (313) 662-2026
E. LANSING - 1045 E. Grand River (517)351-9300

Mastercard, VISA, American Express, Diners accepted

ACCURATE AFFORDABLE AUDIOPHILE EQUIP-
MENT at lowest prices available! ! Specialists in Car-
tridges-Tonearms-Turntables-Headamps. Please call or
write for price quotes & advice: HCM AUDIO, Box 2029-
G. Chico, CA, 95927 (916) 343-0558

ACCURATE, QUALITY HOME/CAR AUDIO AF-
FORDABLY PRICED!! Denco Audio, P.O. Box 6104-U,
El Monte, CA 91734. (213) 961-6158, evenings, week-
ends. Send stamp -MONTHLY SPECIALS, FREE CONTI-
NENTAL SHIPPING, MC/VISA

GOLD LINE

GOLD
LINE intro-
duces an
exciting and
attractive
new mer-
chandiser
designed to provide a simple, live
demonstration of its Real Time
Analyzer.

By demonstrating the analyzer in
combination with an equalizer, your
customer can easily visualize the
value of GOLD LINE REAL TIME
ANALYZERS in solving feedback
problems at an affordable price.

To find out more about the prof-
itable line of GOLD LINE products,
call or write:

203- 938- 2588
Box 115 A
West Redding
CT 06896

ABSOLUTELY THE BEST VALUES IN AUDIO
We Welcome the New Speakers by

BOSTON ACOUSTICS
SEQUERRA'S NEW MET 7, $295. pr.

NAD ELECTRONICS WITH CUSTOM CABINETS
DCM TIME WINDOWS AND OED'S
MORDAUNT-SHORT CARNIVALS

"SUPER SPECIAL DEAL"
CONNOISSEUR TURNTABLE WITH GRACE

70711 TONEARM
AND GRACE F9E CARTRIDGE -5475.00

AUDITION THESE FINE COMPONENTS AND
MANY OTHERS

IN A FRIENDLY AND RELAXED ATMOSPHERE

ADCOM DCM NAG

ALLISON DYNAVECTOR NAGATRONICS 
ALPINE FRIED NILE AUDIO

AMBER GRACE PLEXUS

APATURE GRADO PYRAMID

AUDIBLE ILLUSIONS ISO -BASE JIM ROGERS

AUDIO CONTROL LAST -FLUID SOUND CONNECTIONS

AUDIO -PRO LUXMAN SPECTRE AUDIO

BEYER DYNAMIC MAXELL SPECTRO ACOUSTICS

CIZEK MOBIL FIDELITY STAX

CONNOISSEUR MONSTER CABLE STD

DNR MORDAUNT-SHORT 3D ACOUSTICS

SOUND STAGE AUDIO
184-10 HORACE HARDING EXPRESSWAY

FRESH MEADOWS, NY 11365
MASTERCHARGE/VISA/AMEX WELCOMED

(212) 762-3220 EXIT 25 (UTOPIA PKWY) OF THE
LIE

APPOINTMENTS ARE ENCOURAGED
ALL SHIPPING CHARGES FREE IN THE U.S.A.

EXPERT CAR INSTALLATIONS AVAILABLE

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS, CASSETTE DECKS; ELEC-
TRO-VOICE INTERFACE A,B,C,D SPEAKER SYS-
TEMS, THORENS TURNTABLES. ALL IN STOCK -
IMMEDIATE SHIPMENT.
EAST: 305-462-1976 WEST: 213-243-1168

ADIRONDACK AUDIOPHILES Northern New York
State House of Hi-Fi is now open with Mariah, Polk Au-
dio, DCM Time Windows, NAD, Harman Kardon, Sota,
Audionics, Apt -Holman, Haller, Hegeman, Eumig, McIn-
tosh, Marcof, , Nakamichi, Fidelity Research, Toshiba,
Sony, Signet, Alpine Car Stereo, Denon, Shahanian,
Conrad Johnson, RG Dynamics. For info. caN 518-793-
6639 Mon. to Fri. 10-9 Sat. 10-6. HOUSE OF Hi-Fi, 50
Miller Rd., (Rt. 9) len F
ails, N.Y. 12801. 901 1555

AFFORDABLE ESOTERICA
Central NY State

RGR APT
QEDNAD MISSION
MIRAGE  LAST HAFLER  KLIPSCH.
3D ACOUSTICS  B&O M&K  MONSTERCABLE
BOSTON ACOUSTICS  PLATTER MATTER  CARTALIGN

STELLAR STEREO
384 Elmira Rd., Ithaca, NY 14850 607-272-2644

AGAIN - NAD Puts the Money Where it COUNTS!
Introducing the NAD 3140 Integrated Amplifier -,a
plain faceplate that's backed up by the best sound -for -
the -dollar anywhere. Now you can afford NAD quality,
especially by mail. For literature & quote on all NAD
amps, tuners, receivers, etc.: DESIGNATRON'S STER-
EO STORES, INC. 260 Old Country Road, Hicksville,
N.Y.: 11801 (516) 822-5782 Shipped prepaid & in-
sured in Cont. USA

AGFA & AMPEX 101/2" & 7" OPEN REEL TAPES
- THE BEST! THE FINEST CASSETTES: DI-
RECT TYPE II (C68 & C96) and ASF (C66 & C96).
DIRECT -TO -TAPE RECORDINGS for the finest re-
corded sound available, called "Truly superb" by
Charles Repka in AUDIO (Oct, 1980). Only avail-
able on real time duplicated reels & Cassettes, op-
tional dolby or dbxll. Ampex video cassettes. WRITE
for FREE newsletter subscription & current specials.
Direct -To -Tape Recording Co., 14 Station Ave.,
Haddon Heights, NJ 08035.

AKAI GXC-570D $525 (714) 985-8150

ALL MAJOR BRAND AUDIO @ WHOLESALE. A&T
Audio. Spfld. Ma. (413) 737-6227.

Gift For Every Music Lover
MONSTER CABLE improves the sound of any

system without spending a bundle! Designed
specifically for audio signals, MONSTER CABLE's
high purity copper stranding and "Duraflex'1 jacket
make it the perfect gift for all music lovers. Get all the
sounc you paid for! Join the MONSTER CABLE family
and get wired this Christmas.

And for all the MONSTER CABLE owners, get
positive contact with our new line of Performance
Standard gold connectors.

The MONSTER CABLE family wishes you a
very Monster Christmas!

mei
101 Townsend Street

San Francisco, CA 94107
(415) 777-1355
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FOR SALE FOR SALE FOR SALE
AMAZING? ISN'T IT

The amount of nonsense that gets thrown around in the
audio world. It you are sick of being treated like a 5 -year -
old child by shoe salemen masquerading as audio ex-
perts, you owe it to yourself to give us a call. Our opin-
ions are based on a solid foundation of experience with
the components we sell as well as those sold by our
competitors. Most importantly we don't simply sell the
finest audio equipment available, we arrange it in com-
plementary systems designed to extract the greatest
benefit from your audio dollars chosen from among the
followng lines we represent:
ACOUSTAT, ACOUSTIC ELECTRONICS, AUDIO RE-
SEARCH AUDIBLE ILLUSIONS, ADCOM, AUDIO IN-
TERFACE, AUDIO CONTROL, CARVER, DENNESSEN,
DCM, DECCA, DYNAVECTOR, ENTRE, FULTON,
GRACE JR, LINN SONDER, LUSTRE, MARCOF, ME-
RIDIAN, MICHAELSON AUSTIN, MONSTER CABLE,
MORDAUNT-SHORT, MUSICAL FIDELITY, NAIM AU-
DIO, NAD, ORACLE, POWER LIGHT, POINT SOURCE,
PRECISION FIDELITY, QUAD, REGA, ROGERS, SNELL
ACOUSTICS, SOUNDLABS, SPATIAL COHERENCE,
STRELIOFF SYSTEMS, STD, STAX, SUPEX, TAND-
BERG, THETA, TECHNICS, R&B

SOUND BY SINGER, LTD.
227 Lexington Avenue
New York, NY 10016

(212) 683-0925
We ship anywhere (A.E., M.C., VISA ACCEPTED)

AMBIENCE DECODER FOR REAR CHANNELS,
$149.95. Literature 50c. Huntington Electronics, Box
2009-A, Huntington, Conn. 06484

Angel 5.5, Deutsche Grammophon 3.0, Nonesuch 7.5,
Philips 5.0. What do these numbers mean? The LOCI
tonearm catalogs the VTA of over 100 record labels for
exact vertical tracking and exact stereo imaging of every
record in your collection. Only the _LOCI tonearm has
articulated vertical motion with a parallelogram linkage
for optimum bass. Available from selected dealers or
factory direct. For information, send SASE to Psionic
Corporation, 1969 Latham Street, #33, Mountain View,
California 94040 or call (415)-964-8977.

ANNOUNCING A NEVER TO BE REPEATED SPECIAL
Own the Famous KENWOOD Audio Purist Separate
Components remarkable savings. The combination of
TWO LO7M Mark II Mono Power Amps (150 watts
each), the LO7T Mark II FM Stereo Tuner, and the LO7C
Mark II Preamplifier is ONLY $1545.00. That's a SAV-
INGS of $1180.00! (LO7M Mark II amps were $600.
each, NOW $395. EACH) - Buy the LO5M Mono Pow-
er Amps (100 watts each), the LO7C Mark II Preampli-
fier, and LO7T Mark II Stereo Tuner for ONLY $1195.00
that's a SAVINGS of $1180.00! (LO5M Amps were
$425, each, NOW $195. EACH). Combo savings only
available on combo purchases. Amp savings available
even when amps are purchased alone. CALL or WRITE
DESIGNATRON'S STEREO STORES, INC. 260 OLD
COUNTRY ROAD, HICKSVILLE, N.Y. 11801 (516)
822-5782 Shipped prepaid and insured cont. USA

Grace Mitchell Cotter
Osawa

TUCKER'S COMPONENT AUDIO LTD.
49 WEST JERICHO TURNPIKE

HUNTINGTON STATION, N.Y. 1 1746
(516) 673-1124

M/C & Visa accepted
All phone orders promptly

shipped pre -paid

ANNOUNCING THE ARRIVAL OF LONG
ISLANDS MOST SENSIBLY PRICED

AUDIOPHILE
EQUIPMENT & ACCESSORIES!

Amber Grado Satin
Audio Linear Iso Base Saba
Clarke Systems KM Labs S.M.E.
CM Labs Live Wire Pyramid/

Sequerra
Concord M/C Mastercraft Sonus
Dennesen Sound Panels Sound

Connections
Ultracraft

! I I ASTOUNDING I 1

THIEL Loudspeakers: models 03a, the new 04a, and
the 02.
AUDIO CONNECTION, Verona, NJ (201)239-1799&

PURELY .
: " W 0 R L D ' S ONLY" LIENrAFINICAL

SOUTHER

TONE ARM SLA-1

Introduced at the SCES and covered by Bert Whyte In the Sept.
Audio. This exotic design provides for vastly superior performance
with EIDUA-MASS'" concept and ABSOLUTE ZERO tracking
error. Fits most turntables/cartridges. Custom made to order.
FULL DETAILS, SPECS and COLOR PHOTO $3.00 refundable

SOUTHERN ENGINEERING PRODUCTS
D 429 YORK STREET

CANTON, MASSACHUSETTS 02021

$500.
SINCE

1961

(617) 828-5050

Actual Tone Arm Weight -1.1 grams 
patent pending

Vampire Wire'
Speaker cable is no longer the weak
link in your audio system.
VAMPIRE WIRE" is a ten -gauge,
826 strand, oxygen -free, 99.9% pure
copper speaker wire which can help
to improve the sound of any audio
system.
VAMPIRE WIRE" is also
able speaker cable.
For more information on
WIRE" and the name of
VAMPIRE WIRE" dealer
Sound Connections Intl.
P. 0. Box 16543
Tampa, FL 33687
(813) 985-7033

an afford -

VAMPIRE
your local
contact:

ANOTHER AUDIOPHILE PUBLICATION?
AUDIO UPDATE is published ON TIME. This bi-monthly
includes modifications construction projects, improve-
ment methods, data available nowhere else. It's provoc-
ative, informative, and a MUST it you enjoy audio. Annu-
al: $14.00. MasterCharge/Visa welcome. AUDIO DI-
MENSIONS, 8888 Clairmont Mesa Blvd., San Diego,
CA 92123. (714) 278-3310. TF

ANTI -SKATING for AR TURNTABLES!! Proven coun-
ter -weight design of nickels steel & aluminum construc-
tion. Install yourself in minutes. $7.95 postpaid. (Dealer
inquiries invited.) AUDIO INNOVATIONAL PRODUCTS,
P.O. Box 1607, Portsmouth, N.H. 03801.

APT/HOLMAN AMP & PREAMP NOW IN STOCK
Tom Holman's APT Model 1 Amp delivers 100 Watts
RMS/ch. plus 3db Dynamic Headroom! It stays incredi-
bly clear when you play it incredibly loud! The Model 1
ELIMINATES Speaker/Amplifier interaction so it's stable
with any speakers you use. ONLY $680. The Famous
APT Preamp lets you control phono input impedance
AND capacitance so your records sound great. You can
attach a full equipment array and there's never input
crosstalk! ONLY $575. To order & info: DESIGNA-
TRON'S STEREO STORES, Inc. 260 OLD COUNTRY
RD. HICKSVILLE, N.Y. 11801 Shipped prepaid and in-
sured in cont. USA

ARC EQUP. FOR SALE
D -76(A) -(G), $795.; D -76-(G), new tubes, $675.; D -51-
(N), $495.; EC -2(A) (N) @ 1200 hz, $225.; SP3-(N),
$340.; D-79 (new) $1995.; D-350, $1550.; 0-110(B),
$1695.; SP6-(A), $715.; D -100(A), $615.; D -100(B),
$815.; D -52(B), $750.

OTHER EQUIP FOR SALE
Audionics CC -2 (new, w/warranty), $325.; MAC C-26,
$300.; MC 240 w/cage exc. $400.; MC 225, w/cage,
$315.; (2) MC -60, $450.; (2) MC -30, $335.; (2) MC -
40, $415.; Marantz 8, $250.; MR -71 "like new",
$400.; MR -77, $650.; Precision Fidelity MV -7(A) amp
(new), $825.; Precision Fidelity C -4(A), $600.; MC
2505, $385.; MC 2105 w/case, $595.; RTR ESR-6
Electrostatic tweeters, $225.; Grace 704, $95.
Call 317-283-1361, 8-4 M -F, ask for Dave

A RIBBON FOR "DO 10'S"
Now from "JG" ACOUSTICS an internally mounted rib-
bon tweeter modification. The improvement is stunning.
The complete kit costs only $200., and it includes a
cap. bypass mod. Also, listen to the JGA I Monitors and
watch for JGA's new tube head amp. Ask your dealer or
contact:

JG ACOUSTICS
574 Walnut Str., Dunellen, NJ 08812

(201) 968-8771
Watch for upcoming review in "AUDIO ALTERNATIVE"

**ARIZONA AUDIOPHILES**
AUDIRE  HAFLER  RGR  BIPOLAR  DENON  REGA 
AUDIO -PRO  VANDERSTEEN 2C  SHAHINIAN OBEL-
ISK  SPENDOR  PYRAMID  MORDAUNT-SHORT 
PETROFF  VPI  STAX  KOETSU  3D ACOUSTICS 
DYNAVECTOR  KMAL
THE LISTENING POST, TEMPE AZ, (602)967-1250

ASS SPEAKERS leas high end raw speakers, kits and
auto systems. Specializing in plastic cone drivers, our
brands include Audax, Dales' ord, Dynaudio, SEAS, Phi-
lips, Becker, JVC, Falcon -Acoustics, Peerless, Great
America, Free price list. A&S SPEAKERS Box 7022,
Denver, CO 80207 (303) 399-8609.

AT LAST!! AUDIO PRO'S SECRET'S BOOK
How They Make Showroom Models Sound Terrific, You
can do the same at home. Send $2.00 for 24 page
illustrated book. STELLAR INSTRUMENTS Box 31150-
C, Independence, Ohio 44131

ATTENTION: "FOREIGN" AUDIOPHILES AND
DEALERS! Western World Audio Exporters can supply
virtually ALL brands of hi-fi components, speakers, car-
tridges, etc. (incl. esoteric lines) at VERY attractive pric-
es. Quotes, terms and availability furnished on request.
Write To: WESTERN WORLD AUDIO EXPORTERS, 373
Fifth Avenue, Suite 1556; New York, NY 10016.
TELEX -423826 SAKIUR.

ATTENTION TUBE ENTHUSIASTS
Greatly improve your listening enjoyment by using Tre-
vor Lees T -adaptors along with Audio Research's Ref.
Tubes. A natural for audio research tubed amps and
preamps. Also fits most other tubed units. Write for de-
tails and prices. T.L. West, 325 South Monroe St., San
Jose, CA 95128.
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The Magazine for the Perceptive Listener

ATTENTION ALL DYNACO AND DYNA KIT
OWNERS:

Frank Van Alstine can rebuild and/or repair your Dyna
amplifiers, preamplifiers, and tuners. We have all new
PC cards and all new highest quality internal circuits for
most Dyna units. New POWER MOS-FET circuits for
Dyna ST -150, ST -300, and ST -120 amplifiers. New J-
FET circuits for Dyna PAT -5 and Bi-Fet preamplifiers. All
new circuits for FM -5 tuners with phase -locked loop
Mplx, new 8 stage differential IF, new buffered outputs,
no drift, super musical, super sensitive. We rebuild all
ST -400, 410, 416 amplifiers and can repair any, no
matter how badly blown. External 100,000 mfd power
supplies for ST -400 and 415. All new internal circuits for
Dyna PAS tube preamps. New Noble precision stepped
controls for all Dyna preamps. New Mos-Fet circuits for
Dyna PAT -4 preamps. Improved audio circuits for St -70
tube amps. Rebuilt Nagatron, Sonus, and Grado phono
cartridges. Read AUDIOGRAM, MR. AUDIO'S BI-
MONTHLY, AND SENSIBLE SOUND for reviews on our
equipment. No charge for repair labor when we rebuild
your Dyna unit. We ship worldwide and have brand new
120 volt and 240 volt modified Dyna units available. For
details and our recommendations on how to make a hi fi
system sound like music, write or call:
JENSENS STEREO SHOP 2202 RIVER HILLS DRIVE
BURNVILLE, MINNESOTA 55337 (612) 890-3517.

ATTENTION: Wanted McIntosh, Marantz, ARC tube
equipment, Western Electric, Thorens 124, top price.
Maury Corb 713-728-4343, 11122 Atwell, Houston,
Texas 77096.

ATTENTION ... AUDIOPHILES
Northeastern's Largest Hi -End Audio Salon

Now has a larger selection of
Quality Components

Featuring:

Linn Sondek, Kenwood Purist Group, LS3/5A, B+W,
Spendor, Supex, Stax, Adcom, Mitsubishi, Decca,
Tandberg, DB Systems, I.M.F., Grado Sig., Shahinian
Obelisk, Monster Cable, Dahlquist, Audio Pro, Grace,
Avid, Marcof, Micro Acoustics, Dual, Strathclyde, Audio
Source, S.A.E., Magneplaner, Carver, Dynavector, Au-
dio Linear, Radian Research, Fulton, Promethean and
Nagatron.

We Ship Anywhere in the World

The Sounding Board, Inc.
75 Franklin Avenue

Ridgewood, N.J. 07450
Call us at (201) 445-5006

ATTENTION LONG ISLAND and METRO NEW
YORK AUDIOPHILES: Audition Frank Van Alstine mod-
ified Dynaco equipment in a home environment. Find out
why audio reviews have been astounded by his latest
modifications. Auditions by appointment only. Nassau
(516) 541-0312. Suffolk (516) 277-5336.

The First Low Distortion Car Speakers.
Good news travels fast and sounds great

when it's from Speakerlab-now with new
speaker systems handmade for your car and
featuring polypropylene woofers, custom
crossovers, and more. If
you have quality car audio
electronics DON'T
WASTE MONEY
on poor speakers.
Write for our FREE Raw 4.-
Speaker Catalog.

spealcerlab
Dept. CAI 12, 735 N. Northlake Way
Seattle, Washington 98103

P.O. BOX 10973
ST. LOUIS, MISSOURI 63135

ATTENTION OWNERS OF RACKMOUNT EQUIP-
MENT Send for FREE detailed brochure on solid Oak/
Walnut modular cabinet system. Designed to fit individu-
al 19" rack mount components. Free shipping in conti-
nental USA. Wood Tailoring Co. Box 11314, Portland
Oregon, 97211.

ATTENTION OWNERS OF PIONEER, KENWOOD,
Sony, Teac, dbx, Nakamichi, Yamaha, HarmonKardon,
Technics, and NAD. Send for FREE detailed brochure
on solid Oak/Walnut side panels. Incredibly priced;
$15.00-$25 00. Free Shipping in continental USA.
Wood Tailoring Co. Box 11314, Portland, Oregon
97211.

Audio and TV tubes factory boxed, speakers, semi-
conductors -low prices, free price list. Transisleteronic
Inc., 1365 -39th St. Brooklyn, N.Y. 11218 212-633-
2800 TF

AUDIO COMPONENTS WE RECOMMEND
SOUND BETTER AND OFTEN COST LESS

Whether novice or audiophile, be sure you've heard the
best components in your price range BEFORE you buy.
Pay $10 for expert, -honest recommendations based on
your needs as you describe them on our copyrighted
questionnaire. WE SELL NOTHING BUT ADVICE.
Moneyback guarantee. Send $10 to THE ASSESS-
MENT GROUP, Box 1280, Dept A, Rockville. MD
20850

AUDIO CONNECTION
IN NORTHERN NEW JERSEY

ADS Grado Pyramid
Audire J.A. Michell RG Dynamics
Clarke Systems Last RGR
Delphi Leach LSR&D Rogers
Denon LiveWire Spectrum
Dynavector Lurne' Tonearm Spica
Electrocompaniet Lustre Thiel
Fulton Nagatron 3 D
Grace PS Audio VPI

615 Bloomfield Ave., Verona NJ 07044
(201) 239-1799

AUDIO DEN AND POLK AUDIO
The have on display and demon-
stration the amazing Polk Audio Monitor Series. Our cus-
tomers say "Fantastic! Compares with the finest
loudspeakers I have heard. Probably the best value in
the history of Audio!!!" AudiogramT", from the Audio
Advisor said, "We were so impressed that we could
not believe the prices . . Other $200 speakers
simply do not come close to the standards set by the
Model 10 . . And at their price, they are simply a
steal." Come in for an audition or write us for infor-
mation on Polk or our other state-of-the-art products
Polk is shipped free in the continental U.S. Audio
Den Ltd. 1320-34 Stony Brook Rd., Stonybrook
L.I.. N Y 11790, 516-751-3350 TF

e CONSUMERS CO.
Min. Order - 10 Audio or 5 Video Tapes. or assorted

TDK SAC -90 2.99 MAXELL UDXL 1/1(C-90 3.29
TDK SAC -60 2.25 MAXELL UDC -90 2.39
TDK ADC -90 2.39 FUJI FX 1190 2.85
TDK ODC-90 3.49 FUJI Metal 90 5.29
TDK SAXC-90 4.49 SONY FECR 090 2.89
TDK MAC -90 6.39 SONY EHF C 90 2.69
TDK DC -90 1.67 TDK Demagtzr 14.89
TIM DC -60 1.19 TM( Video VT -120 13.99
TDK LX35.90 5.59 TDK Hi-Gr Vt-120 19.99

All merchandise fresh, manufacturer guaranteed.
Phone Orders Call Toll F ,ee

18001 431-2932
In N V S Call

1914) 664-2909
VISAMEM

For prompt delivery. use M.O. Cert. Check or Credit Card. Shiegarhdlg:
mid Svre of orchar with 53.50 min. N.V.S. res. add sls Ins. Persn't checks 2
wk del. no. CC D's. FREE! Cara Home Stereo Eguld't Catalog.

C CONSUMERS CO.
P.O. Box 550 l=lal Mt. Vernon, N.Y. 10551

Issue *5 is now available. It contains reviews of the ACM Linn platter
assembly, the CART -A -LION alignment protractor, the JMAS moving -coil
cartridge, LAST record treatment, the ACM, LEVINSON 'Silver', and
MENDOTA interconnecting cables, the MAGNEPAN Unitrac 1 pickup arm, the
MARCOF PPA-2 headamp, the ORSONIC DS -250 disc stabilizer, the SUMO
'Nine' power amp, and the WIN LABS SDC-10 turntable. Issue *5 also
features a survey of 9 turntable mats, and another survey of 19 speaker
cables.

Subscription rates to AUDIO HORIZONS For four (4) issues are: U.S.A.-
820 (FIRST CLASS MAILS Canada and Mexico- $22 (FIRST CLASS HAILS and
outside North America- $26 (AIR MAIL). ELAtg. REMIT tit 11A, FUNDS
ONLY. Sample copies of all issues are available for 46.00 each
Canada, and Mexico), and $7.50 each (outside North America).

High
Performance

Review
Full tests and listening evaluations:
equipment from B&W, Threshold, KEF,
Denon, SAE, Hafler, Dynavector, Tech-
nics R&B, STD, ADC, Ariston, Teac,
Trans Audio (Oracle), Studer-Revox,
Tandberg, Fidelity Research, Acoustat,
Thorens, ADS, Sumiko (Grace), Apt,
Sony Esprit, Ortofon, JVC and more.
The latest and best units.
The first audiophile magazine with all
of these features:
Technical Advisory Board: J. Robert
Ashley, University of Colorado at Den-
ver; Elliot Mazer, record producer/
engineer; James A. Moorer, Lucasfilm,
Ltd. and Stanford University; Vincent
Salmon, acoustical consultant.
Comprehensive equipment tests
using state-of-the-art precision instru-
mentation from Tektronix, Bruel & Kjaer
and Hewlett-Packard.
Careful subjective listening evalua-
tions under controlled conditions.
Authoritative reviews of over 70
recordings per issue: Popular, jazz and
classical -find high quality sound plus
outstanding performances among cur-
rent releases.
Expert opinion on important devel-
opments in audio technology. Discus-
sion of current problems and possible
improvements.
High/Performance Review has the
best features available. Our magazine
tells you what you want to know
about high quality audio components
and records. Knowledgeable critics
have called our first issue ". . Impres-
sive, unbiased . . . good concept . .

detailed reviews . .. for the serious lis-
tener" Join us today. The special
charter subscription rate is $24.00, one
year, four issues. Our issues average
over 120 pages each. We have pub-
lished over 240 pages thusfar-lssues 1
& 2 are ready now. Each issue has a
colorful cover and is printed on fine
quality paper. Don't miss out( Send
your order today. Money -back guar-
antee (send for details).

High /Performance Review
Box 2989; Stanford, CA 94305 USA
0 Yes, enter my charter subscription. All

subscriptions begin with Issue 1.
I enclose $24.00 by check or money
order.

Overseas and Canadian subscribers: Please note that
payment must be in US Funds Net payable on US Bank
or Agency. Add $4.00 for non -USA postage.

Name

Street

City

State Zip
For Questions: Telephone: (408) 446-3131,
M -F 10-4 (PacificTime)
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FOR SALE FOR SALE FOR SALE
AUDIO HEIGHTS

"We do things a little differently"
To serve your Hi-Fi and Video needs.

Call us at (212) 237-9847.
Amber, Allison Acoustics, Audio Pro, Aiwa, ADC, AR,
ADS, AKG, Alpine Car Stereo, Audio Control, Bose,
DBX, Tandberg, Thorens, Onkyo, Nikko, Sherwood, Or-
tof on, Micro Acoustics, Stanton, RG, Omnisonic, JVC,
Hitachi, RCA, Ultravision Projection TV.

AUDIO LTD
IN CHAMPAIGN, ILL.

Quad KEF David Hailer
Carver NAD Linn Sondek
Mission Vandersteen Dynavector
Audio Research 3-D Acoustics Rega
and much more. 115 N. Walnut 61820. 217-359-
3774.

AUDIO MODIFICATION MANUAL - 230 + pages step-
by-step procedures for many common components.
Data applicable to almost any unit. Tube circuitry em-
phasized. Applauded by AUDIO, STEREOPUS, HIGH FI-
DELITY, SOUND ADVICE, et al. Unique information pro-
vided no where else. $25 USA/CANADA, $27 else-
where. California tax applicable. Master Charge/VISA
Welcome. (714) 278-3310. AUDIO DIMENSIONS,
8888 Clairmont Mesa Blvd., San Diego, CA 92123

AUDIONICS OF OREGON
We offer the complete Audionics line: BT2 & RS1
preamps, CC2 & BA150 amps, Space & Image Com-
poser, LK1 turntable RVR-RVP Revox upgrade cards,
CX-20 Disc System. By. appt. Free shipping in U.S. &
P.R. We ship WORLDWIDE. Visa & M.G. OXFORD AU-
DIO CONSLTS., INC., Box 145, Oxford, OH 45056,
513-523-3333, telex: 427791, cable: OXAUDCON.

CLASSIC QUALITY
Goodwin's is pleased to introduce several new audio
components which have significantly advanced the
art of music reproduction. These modem classics
combine aesthetic and technical excellence with a
superior standard of construction for longterm listen-
ing pleasure.

QUAD ESL -63 loudspeaker. The product of 17 years
of development and well worth the wait. The new
standard of clarity and coherence.
Mark Levinson ML -6A mono preamplifier pair. Un-
paralleled sonic purity-our reference standard.
Mark Levinson ML -7 stereo preamplifier. Utilizing
modular construction, full switching capability-the
finest stereo preamplifier available.
Mark Levinson ML -10 stereo preamplifier. ML -7 per-
formance available in cost effective, non -modular
construction.
Mark Levinson ML -9 stereo power amplifier. 100 watts
per channel, adjustable damping-an affordable son-
ic gem.

Goldmund Studio turntable and linear tracking tone -
arm. The standard in disc reproduction.
Goodwin's sales and service for: Mark Levinson,
Quad, HQD, Linn, Goldmund, Bryston, NAD, MIT,
Janis, Dynavector, Pyramid, Fidelity Research, Sym-
dex, KMAL, Dan Queen, Scheiber, Tandberg, Studer,
Monster, D&K, Cotter, Koetsu, Esotech, & Rega.
If you would like to avoid the planned obsolescence of
most stereo components and are interested in the
finest music reproduction, please call Goodwin's for
an appointment
Goodwin's Inc. 33 Newbury St
(617) 266-0608 Boston, MA 02116

Export specialists

AUDIOPHILE ELECTRONICS FROM CROWN
CROWN, the professional standard in broadcast and live
performances, brings you that total integrity plus the
most music for your home in the new STRAIGHT LINE/
POWER LINE II Series and DISTINCTION Series of
amps, premaps, tuners, & equalizers. For information &
quotes write DESIGNATRON'S STEREO STORES INC.
260 OLD COUNTRY RD. HICKSVILLE, N.Y. 11801.
Shipped prepaid & insured cont. USA.

AUDIOPHILE SPEAKER BUILDERS: JBL, EV, AU-
DAX, Ribbon Tweeters. Minis to Monitors to Musicians,
computer derived plans. Catalog, $2.00, refundable,
Gold Sound Box, 141A, Englewood, CO 80151

AUDIO PURIST Kenwood L-07MII power amps, mono.
150w each $649; DCM Time Bass subwoofers $575
pr; Crown SL -1 preamp (black) $420; Crown DC 300A
$795. most w/warr. cards. E. Church 9010 Harford Rd.
Balt. MD 21234.

AUDIO RENAISSANCE, INC.
Audible Illusion PS Audio Grace Stax Rega
Precision Fidelity Music Reference Dynavector KEF
Meridian Acoustat Linn Products Mordaunt-Short
Theta ReVox Audio Innovations Symmetry And More

We stock one of the largest
collections of Audiophile Albums in Mid -America

Try our modifications for improved high end
Bryston Mod -Any Model Dahlquist D010 Mod
Used Audio Research D -100A Amplifier $800
Used Audio Research SP -4 Preamplifier 700
Used Decca Arm with Elec. Lift 85
Used Stax DA80 Power Amplifier 850
Used McIntosh 1900 Amplifier Tuner 550
4122 Broadway Kansas City, MO. 64111 (816) 531-
3261

ACCURATE AUDIO
P.O. Box 6231
Laguna Niguel,
CA 92677

Accurate
j Audio

Presents the LUNA-TIC. Cus-
tom made, rounded oak cabin-
ets for NAD Components
(3020, 4020A, 7020. 3140,
6040, 6140). $55 each in-
cludes shipping in Continental
U.S.A.

GAS
FACTORY SEALED-LIMITED QUANTITIES

THALIA I PREAMP $200
THALIA II PREAMP $225
 THOEBE PREAMP $350
 THAEDRA II PREAMP $550
GRANDSON 40 W/CH AMP $225
 SON OF AMPZILLA 80 W/CH $350

AMP W/METERS
 SHIBITA CARTRIDGE $150
 SUPER ELLIPTICAL CARTRIDGE $100
 SPHERICAL CARTRIDGE $ 75
ALSO AUDIO METRIC HEAD AMP $ 80

SHIPPED FREE IN CONTINENTAL U.S.
VISA-MASTER CHARGE-MONEY ORDERS

THE SOUND CENTER
8033 SUNSET BLVD., SUITE 194

WEST HOLLYWOOD CA.
90048
or call

(21 3) 650-0060

THE ULTIMATE EQUALIZER
Your stereo system can only be equalized for one sound level if you
have no compensation for the "LOUDNESS EFFECT "; that psy-
choacoustic phenomenon by which our perception of low frequencies is
diminished when reproduction levels are below the original or intended
replay level. Most compensation methods are so inadequate they have
prejudiced serious audiophiles against any control so labeled.

The ARTSTARR LC -40 corrects response to the latest accepted criteria
over a dramatic 40 dB attenuation range. Operation is so free of colors-
tion,you won't believe it's there... except for the full rich sound at all
listening levels.

The LC -40 is a four inch cube in black,with a matte black legend on
anodized aluminum. It costs $159.00, shipped in the U.S., plus 4% in
Virginia. A designer "semi -kit" is $79.00. Write for FREE details, specifi-
cations and why serious enthusiasts find a manifold increase in stereo
system usefulness.

ARTSTARR Associates, P.O. Box 1247 Yorktown, VA 23692-1247

AUDIO -PRO SUB WOOFERS IN ARIZONA AT
THE LISTENING POST - (602) 967-1250

audio renaissance, inc.
audio reseach * stax * audio innovations
grace symmetry * ps audio * theta * precision
fidelity * rega * audible illusion * mordaunt-short
acoustat * music reference * kef * dynavector
Jinn products * meridian * revox * chartwell /sat-
terberg * and more

we stock one of the largest
collections of audiophile albums in mid-america

try our midifications for improved high end
bryston mod-amplifiers***dahlquIst dq10 mod

we now stock ysl Japanese pressings and
mobile fidelity ultra high quality records

4122 Broadway, Kansas City, MO 64111
816)531-3261

AUDIO RESEARCH AT
CSA AUDIO DESIGN

Discover latest state-of-the-art Audio Research amps
D60, D120. New performance plateau.

CSA AUDIO DESIGN
193 Bellevue Avenue
Montclair, NJ 07043

We ship anywhere. VISA/MC.

AUDIO RESEARCH D-528, Mint, $900. (516) 757-
0627

AUDIO RESEARCH D-79, Mint, $2600. (516) 757-
0627

AUDIO RESEARCH SP -6B, Mint, $1400. (516) 757-
0627

AUDIO RESEARCH D -100B, $750.00, Magenpan
MG -IA, 575.00, Tympai I -D, 675.00. Onkyo P-303 Pre -
Amp with M-505 Amp, 575.00 All mint (616) 457-5149

AUDIO STANDARDS MX -10A PRE-PREAMP unused
$150 obo (213) 981-6893

AUDIO TEST EQUIPMENT - Real time, spectrum,
wave and distortion analyzers; Bridges; filters; attenua-
tors; level recorders; voltmeters; oscillators; amplifiers;
noise generators; oscilloscopes. (401) 421-7430. -

BASS REPRODUCTION AT ITS BEST. The newly de-
veloped O/LC Bass Module is incredibly accurate,
cosmetically beautiful and reasonably priced. Call or
write for more information on this outstanding product.
Q/LC Audio, 1006 Berkshire Road, Dayton, Ohio
45419 or (513) 293-7287 or (513) 439-1745. Dealer
inquiries welcome.

BEFORE YOU BUY -CHECK OUR PRICES. Send for
free catalog featuring audio and video equipment and
accessories at discount prices. House of Tape P.O. Box
191 Mineola NY. 11501

BEST IN THE WEST
NAKAMICHI N.A.D. MAGNEPLANAR
DAHLQUIST LINN HARMAN KARDON
ORACLE POLK TIME WINDOW
THRESHOLD ADCOM APT HOLMAN
ACOUSTAT B&W DENON
TANDBERG SONY HAFLER

ROCKY MOUNTAIN HI Fl
812 Central Ave., Great Falls, MT (406) 761-8683

BEVERIDGE III SPEAKERS, Levinson ML -3 amp. 28'
pr. Fulton gold, 14' pr. Fulton brown. After 5 PM call
(713) 663-6045.

BOB CARVER'S GREATEST HITS
From the Father of Sonic Holography: the C-4000 and
C-1 Sonic Hologram Preamps, the C-9 outboard Sonic
Hologram Module for use with all stereo systems, the M-
400 Magnetic Field Amp (only 8 lbs. that delivers over
200 watts RMS/ch.), plus the new Carver products just
announced - all available from DESIGNATRON'S
STEREO STORES, INC. 260 OLD COUNTRY RD.
HICKSVILLE, NY 11801. Shipped prepaid and insured
cont. USA.

BOULDER COLORADO AUDIO BUFFS NOW HAVE A
BETTER ALTERNATIVE SPECIALIZING IN SUPERI-
OR SOUND QUALITY THROUGH SIMPLICITY.
PRODUCTS BY SPENDOR, REGA, ARCAM, LOGIC,
AUDIOMASTER. MODERN AUDIO CONSULTANTS,
2888 BLUFF ST., SUITE 210, BOULDER, COLO.
80301. 303-449-1440 BETWEEN 6-8 PM.
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FOR SALE FOR SALE FOR SALE

B 8 0 USES "ANY" CARTRIDGE with standard
mounting centers after our modification kit or at factory.
Effective mass 2.5 grams. Adjustable silicone damping.
$199.00 with money back guarantee. JML Company,
39.000 Highway 128, Cloverdale, CA 95425. TF

B&W SPEAKERS
Audio Salon, 1612 Elizabeth Avenue, Charlotte NC
28204, (704) 333-3306 (11am-7pm). Free Shipping.

CABLE TV DESCRAMBLERS AND CONVERTERS.
Plans and parts. Build or buy. For information send
$2.00. C&D Electronics, Inc., P.O. Box 21, Jenison, MI
49428.

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS, CASSETTE DECKS; ELEC-
TRO-VOICE INTERFACE A,B,C,D SPEAKER SYS-
TEMS; THORENS TURNTABLES. ALL IN STOCK -
IMMEDIATE SHIPMENT.
EAST: 305-462-1976 WEST: 213-243-1168

CARVER IN THE SOUTH!
In stock! Fast, free shipping. READ BROS. STEREO,
593 King St. Charleston, S.C. 29403 (803) 723-7276.
Also FRIED KITS.

CHRISTMAS SALE ON TUBES
Before you buy those $20.00 reference tubes check out
these imported Hungarian Tungsram tubes. Special
price - 12AX7, 12AT7, 12AU7 - $2.00: 6DJ8 -
$4.00. Minimum order $10.00; postage and handling
- $2.00. TUBE GOD, 33 North Riverside Avenue, Cro-
ton -on -Hudson, New York 10520, (914) 271-5145.

COMPONENTS FOR THE CONNOISSEUR
We currently stock: Kenwood Audio Purist, Counter-
point, IMF, Spectral, Plasmatronics, Petroff Labs,
Koetsu, Thresham, SOTA Audio -Static, Grace, Syr-
inx, Supex, FIG Dynamics, SKS "Intaglio", Sonus,
Dynavector, Polk Audio, Mirage, Kenwood
receivers. ALSO SAVE ON NEW & MINT DEMO
EQUIPMENT: Sequerra Pyramid $1895 pr.,
Plasmatronics 5500, Acoustat Mon. 3 1595, Rog-
ers Exp. Mon. 550, Spendor SA1 350, JR150
495, JR woofer 240, JR x -over 138, Harbeth HL
550, Trilogy spkrs. 350, Quatre spkrs. 325, GAS
Grandson amp 295, QM! GC500 695, Eleson amp
1195, AG1 300, NAD 4020 125, Beard p50 amp
995, Beard preamp 595, HK Citation 12 225,
Amber amps (new) 350, Amber preamps 275.

Paul Heath Audio
3047 W. Henrietta Rd.
Rochester, NY 14623

(716)424-4916

CONNECTICUT: Advent, A.P.T. Holman, B&O, Boston
Acoustics, Carver, Dahlquist, D.C.M. Time Windows
Polk, Hafler, Harman/Kardon, Mitsubishi, Nakamichi,
Ortofon, Micro -Acoustics, N.A.D., Stax, Cizek, Signet,
QED, Teac, Marcoff, Audio-Phile Records. Will ship pre-
paid. Sounds Incredible, 39 Federal Road, Brookfield,
CT.,06804. (203) 775 -1122 -phone quotes only. TF

ATTENTION NY -NJ! ! I

 ACOUSTAT  INFINITY 4.5  KENWOOD "AUDIO PURIST"

 SOUND CONCEPTS
NAD
 DENON
 SUPEX
.MICROSEIKI
 BOSTON ACOUSTICS

AUDIO RESEARCH  SUMO
B&W  DCM
*LINN SONDEK .1380

DENNESEN  EUMIG

 FIDELITY RESEARCH GRACE
RGR SNELL
.HAFLER MODS and more only at

WAUDIO
The Audio Professionals since 1972. Only knowledge
and experience equal superior sound and service.
Discover high performance stereo with complete cus-
tomer satisfaction. For orders and Information (se-
rious Inquiries by phone only):

201-744-0600
VISA, Master Charge Accepted

CSA AUDIO
193 Bellevue Avenue

Upper Montclair, NJ 07043
Sound system consultations to home music lovers,
professional theatrical arts and the audio Industry.

CUSTOM POLYACOUSTIC FOAM RUBBER
SPEAKER GRILLS MADE TO YOUR SPECIFICA-
TIONS. Any size, color, pattern or quantity. Au-
diophile, speaker builder or manufacturer inquiries
invited. Send SASE for information to Custom
Sound, Algonac, MI 48001.

CUSTOM .5% RES., 1% CAPS; GOLD CONNEC-
TORS. Details SASE, Reference Audio, 368A, Rindge,
NH 03461

DACABLES Improve clarity and definiton of entire sys-
tem by eliminating "time smear" distortion inherent in
normal patch cords. 1/2 meter - $12.75 lm- $16.00
2m- $25.00 Send SASE for detailed information D.A.C.
P.O. Box 200 Otis, MA 01253

DAHLGUIST MOD KIT
The time alignment in the DOLO is wrong and we will
show you pulse response tests to prove it. We correct
time alignment, give you a new midbass cone, modified
Panasonic ribbon tweeter, and complete set of felt antid-
iffraction pads for $250.00. For information write -
New York Audio Labs., 33 North Riverside Avenue, Cro-
ton -on -Hudson. New York 10520. (914) 271-5145.

DAVID BERNING ELECTRONICS. The Mountain Ear,
Box 774, Aspen, CO 81612. (303)-963-3269.

DAVID HAFLER WANTS YOU!
Build the regular Hafler Amp and Preamplifier Kits or the
NEW SUPER KITS! Get all the performance David de-
signed in. Supply the quality labor yourself and SAVE!
Write for quote on kits and custom wired units. Shipped
prepaid and insured in Cont. USA: DESIGNATRON'S
STEREO STORES, INC. 260 OLD COUNTRY RD.
HICKSVILLE, N.Y. 11801 (516)822-5782.

DAYTON WRIGHT SPA PREAMP WITH HEADAMP.
Mint, new $130C. Asking $695. (802)763-8039.

DAYTON WRIGHT - Two - XG-8MK3 Two -
ST300A - One utility speaker - everything -
$1,500. 315-446-2858.

DB SYSTEMS ELECTRONICS AND AUDIOPHILE
ACCESSORIES ARE WORTH KNOWING ABOUT. UI-
tra-bw distortion Preamplifiers, Power Amplifiers, Active
Crossovers and more. ACCESSORIES include: DBP-10
Phan() Alignment Protractor $21.95, DBP-6 Phono (ca-
pacitance) Equalzation Kit $32.95, DBP-6MC Resistive
Loading Kit $32.95, DBP-1 1 (and 11MC) Capacitive
(and Resistive) Loading Switch Boxes $79.95, DBP-2J
Switch Box $43.95, DBP-2JAU with all gold (10) jacks
$52.95, DBP-12 Audio Cable - 10 meter, 400 pF
$65.95 - other lengths $17.00 plus $1.75 per foot,
DBP-8 Speaker Wire (12 gauge), DBP-CK Cramolin Au-
dio Kit contact treatment $11.95, GOLD PLATED CON-
NECTORS (eight per package) include: DBP-13J (1/4")
Phono Jacks $11.95, DBP-13JR (%") Phono Jacks
$14.95, DBP-9AU Banana Plugs $11.95, DBP-13P
Phono Plugs $7_95. DBP-14 Dual Banana Jacks (2 per
pkg) $14.95. Complete information available at SE-
LECTED AUDIO STORES or direct from DB SYSTEMS,
P.O. Box 347A, Jaffrey, NH 03452 (603) 899-5121.
Orders under $45 add $2.50 handling. Dealer inquiries
invited.

Houston and the Gulf Coast
Mark Levinson/Threshold/ Linn/Apt/Holman/Hafier/Advent/Nakamichi/Denon
Magneplanar/KEF/Boston/Dahlquist/Adcom/NAD/Dennesen/Gold Line/Grace

Klipsch /Fidelity Research/DCM Time Window /Cizek/Signet/Cotter/ lvie Analyzers

AudioConcepts
2200 SW Freeway at Greenbriar Houston. Texas 77098 713/527-07/4

Credit Cards Accepted Freigtit Prepaid in Continental USA

EVERY PAIR IS HAND BUILT TO WITHIN IdB
& HANDLES 350 WATTS (Peak Program)

Rogers
L

BRITISHER HIGH FIDELITY

STLID101

WHO ELSE BUILDS SPEAKERS LIKE THIS?
AVAILABLE FROM:
AZ Mesa Hi Fi Sales (206) 969-1338 IN Indianapolis Hifi Gallery (317) 253-5141

CA Palo Alto Audible Difference (415) 328-1081 LA New Orleans Wilson Audio (UN) 866-3457

CA San Diego Audio Directions (714) 278-3310 MI Birmingham Audio Dimensions (313) 642-6383

CA San Francisco Audio Excellence (415) 433-1335 MI Swart. Creel. Audio House (313) 655-8639

CA Westin raster Audio Today (714) 893-8835 MD Baltimore Soundscape (30I) 889-1134

CA Burlingame Audio Venture (415) 872-2248 MD Bethesda Paragon of Sound (300 229-2676
CA Long Beach A.C.T. Electronics (7141 433-0471 NJ Verona Audio Connection (2011) 239-1799

CA Los Angeles Bel Air Hifi (213) 477-9569 NY Wappinger Falls Arnee Audio (914) 297-2262

CA La PAente Exceptional Audio (2131 961-6158 NY Lake Grove Audio Den (516) 360-1990
CA Beverly Hills Chris Hansen Ltd (713) 858-8112 NY Great Neck Ears Nova (516) 466-5674

CA Anaheim M. K & S (714) 634-4577 NY New York Lyric Hifi (212) 570-9734

CA Santa Monica Jonas Miller Sound (213) 828-5613 NY New York Sound by Singer (212) 683-0925

CA Brea Sound Cellar (714) 990-3902 NY Rochester Stereo One (716) 227-6181

CA San Diego Stereo Unlimitedl (714) 223-8151 OH Oxford Oxford Audio (513) 523-3895
CA Fountain Valley Systems Design GP (714) 964-7827 OK OK. City Young Blood Sound (405) 751-2532
CA Ventura Ventura Audio (805) 653-5924 PA Philadelphia Chestnut Hill Audio (215) 923-303S

CO Ft. Collins Audio Alternative (303) 221-1496 TN Knoxville Alternative Audio (615) 522-6045
CO Carbon Dale Mountain Ear (303) 963-3269 SC W. Columbia Upstairs Audio (803) 791-1885
FL Coral Gables Sound Components (305) 446-1659 VA Leesburg High 'C' Stereo (703) 777-7799
IL Champaign Audio Ltd. (217) 359-3774 WA Seattle Definitive Audio (206) 524-6633

IL Chicago Victors Stereo (312) 787-0750

Ill a step nearer audio perfection
6074 CORTE DEL CEDRO  CARLSBAD, GAI 92008
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FOR SALE FOR SALE FOR SALE
DB SYSTEMS "IN PHASE" 24 dB/8ve ELECTRON-
IC CROSSOVER minimizes irregularity in radiation pat-
tern thru crossover region. 0.0008% THD, 5 year war-
ranty. Single frequency (specify) with DB-2 Power Sup-
ply: $490.00. Standard version 100 Hz: $420.00. Our
family of DB-3 Crossovers includes: 2 -Way and 3 -Way 6
dB, 12 dB and 18 dB.

DB SYSTEMS PRODUCTS ARE AVAILABLE AT AU-
DIO HOUSE, 4304 Brayan Drive, Swartz Creek, MI
48473, 313-655-8639.

DB SYSTEMS PRODUCTS ARE AVAILABLE AT
SOUNDS, 502 Kaaahi St., Honolulu, HI 96817, (808)-
847-0104.

DIAMOND NEEDLES and Stereo Cartridges at Dis-
count prices for Shure, Pickering, Stanton, Empire, Cre-
do, Audio Technica and ADC. Send for free catalog.
LYLE CARTRIDGES, Dept. A, Box 69, Kensington Sta-
tion, Brooklyn New York 11218. For fast service call toll
free 800-221-0906. TF

DISCOUNTED! Stax phones, Koetsu, Linn Ittock, Ful-
ton, Dynavector, FR, Denon, Supex, Lustre, Thorens,
713-728-4343, Maury Corb, 11122 Atwell, Houston,
Texas 77096.

DYNACO OWNERS: 60,000 LB PARTS INVENTO-
RY! Don't give up . . send 6 -digit Dyna part number,
description, and model for quote. 20 page parts list:
$1.00. PAT -5 BI-FET Preamp: Complete Parts/Assem-
bly Manual Package, $169; RCT-5 Relay Kit, $20; BI-
FET Conversion Kit (upgrades original PAT -5 to BI-FET),
$49. VISA/MC, CODs welcomed. (614) 889-2117.
SCC, Box 551, Dublin, OH 43017

ELECTRONIC
X-OVERS-from $97.00. For Bi-
amp, Tri-amp, and Subwoofers. 12 or
18dB/octave. Free folder with reviews.
ACE AUDIO CO., 532 -5th Street, East
Northport, NY 11731. (516) 757-8990.

DISCOUNT PRICES ON CASSETTE RECORDING
TAPES, RADIOS, RECORDERS AND MUCH MORE!
Many name brands! Great gifts! Catalog $1 (refundable
with $5 order). Variety Gift House, Box 120856A, Nash-
ville, Tennessee 37212.

DOUBLE QUADS, STANDS, RECENT, $1800. McIn-
tosh MR -78, $725; C-28, $425. Mitsubishi DA -P10,
$125. MP -302A wave analyzer, $350. (212) 532-
3995.

DYNACO PAS BY BRIAN CLARK
Brian has written a 30 page book on the research he has
done with his computer to get the DYNA PAS operating
right. It is filled with schematics, numbers and parts lists
and regulated power supply - the only correct PAS
mod around and he can prove it. Buy this book before
you do any other mod. Kits available. Send $18.00 for
the book of TUBE GOD, 33 North Riverside Avenue,
Croton -on -Hudson, N.Y. 10520. (914) 271-5145.

DYNA ST -400 WITH METERS. Mint, $260 + ship-
ping. 518-297-6289, eves.

DYNAVECTOR DV/8A SILVERED TRANSFORMER,
$325; CHARTWELL LS3/5A's, $400; AR turntable,
$60.; Rabco SL -8E, $90.; Grace 707 MKII, $95. All
mint w/boxes, DV/6A and LS3/5A used two weeks.
(602)948-9605

ELECTROCOMPANIET: audio instruments of un-
surpassed musicality; let them sound for them-
selves! For an appointment call: 201-239-1799 or
visit Audio Connection in Verona, New Jersey.

ELECTRONIC CROSSOVERS - ALL TYPES Updat-
ed definitive booklet describes applications, how to im-
prove speaker systems; $5.00 postpaid, credited to first
purchase. Huntington Electronics, Box 2009-A Hunting-
ton, Conn. 06484.

EXCLUSIVE GILBERT & SULLIVAN PACKAGE -
PIRATES OF PENZANCE. LP or Cassette plus 96 page
book of vocal highlights. $10.98 ppd. Specify. Free ca-
talog: Musical Concepts, Box 53AA (D, 1,2),
Cedarhurst. N.Y. 11516.

FASCINATING OLDTIME RADIO SHOW CAS-
SETTES! Free Catalog! Sample $2.99. Heritage -A,
412 Redbud, Oxford, MS 38655

Music Lives Here
Ears Nova presents high quality music
reproduction equipment in an environ-
ment which is relaxed and comfortable.
With care and integrity we will help
build a playback system in your home
that is uniquely satisfying.

BANG & OLUFSEN BEDINI  BRYSTON 
CONRAD-JOHNSON  DAVID BERNING 
DENNESEN  GRACE  KEF  LINN DISC
PLAYBACK (turntable -toneann - cartridge) 
LINN ISOBARIK  MISSION  MITCHELL
COTTER  NAD  NAIM AUDIO. PSE QUAD 
REGA PLANAR  ROGERS  SHAHINIAN
OBELISK  SNELL  SUPEX  THIEL  VPI

Nova
749 Middle Neck Road, Great Neck New York 11024 (516) 466-5674
Shipping free in Continental U.S.

innovative 01111NO
Music for your home. We make if simple.

We are experts dedicated to musical excellence. Our demonstrations of audio and video components offer
personal attention and unlimited time for evaluation. Our extensive library of quality recordings will help you
decide which components are a perfect match to your horhe environment. Our service policies provide
continued satisfaction. Trade-ins accepted.
APT-HOLMAN, AUDIO RESEARCH, BANG & OLUFSEN, BEDINI, BOSTON ACOUSTICS, B & W, BRYSTON, COTTER,
DAHLQUIST, DENON, DYNAVECTOR, FIDELITY RESEARCH, GRADO, INNOTECH, KLIPSCH, KLOSS NOVABEAM, KOETSU,
LS3I5A, LINN SONDEK, MISSION, NAD, NAKAMICHI, OBELISK, OHM, PYRAMID, QUAD, REVOX, SIGNET, SUPEX, ETC.

182 HENRY STREET  BROOKLYN HEIGHTS, NY 11201  (212) 596-0888

FFT SPECTRUM ANALYZER AND WAVEFORM RE-
CORDER - a low cost Apple based instrumentation
system. Analyzes, Stores and Plots Real -Time Wave-
forms up to 20 KHZ. Provides accurate analysis of:
Loud Speakers (without use of anechoic chamber); Time
to Frequency Domain; Vibration Measurement; Speech;
Musical Instruments and Seismic. High resolution graph-
ics provide visual demonstration of Fourier Analysis prin-
ciples. Spectrums and Waveforms are stored on disk-
ette. Comes with Analyzer Card, Software on Diskette
and User Manual. Price $595, Cal. res. add 6%. IQS
inc. 5719 Corso di Napoli, Long Beach CA 90803
(714) 972-2789. Apple is a trademark of Apple Com-
puter Corporation.

FOR SALE: Electronic parts including American and
Japanese transistors, diodes, switches, capacitors, etc.
Also, Advent video parts and manufacturer replacement
parts for discontinued and unidentified equipment mod-
els. The parts are to be sold as a package lot for $7500.
Reply c/o Postmaster, P.O. Box 1311, Newport News,
Va. 23601.

FREE SPEAKER CATALOG!
Woofers, mids, tweeters, hardware, crossovers, grille
cloth, plans, kits, information, much more. Discount
Prices! UNIVERSAL SOUND, Dept. AO, 2253 Ringling
Blvd., Sarasota, Fla. 33577 (813)953-5363.

FREE SPEAKERS WITH ANY PURCHASE $2.00
RUSHES CATALOG ROSS SPEAKERS P.O. BOX 591
NEWARK, OHIO 43055.

FRIED A/2 LOUDSPEAKER now In stock. Call, write
or come hear the A/2 and the other amazing, moderate-
ly priced new FRIED "high technology" speakers. THE
SOUND INVESTMENT. 2935 Woodstock Avenue, Silver
Spring, Md. 20910. 301-589-4808.

FRIED SPEAKERS & KITS
State-of-the-art sound. Try our prices! Fast, free ship-
ping. READ BROS. STEREO, 593 King St., Charleston,
S.C. 29403. (803)723-7276. Also Hafler, PS Audio,
NAD, Carver. more.

FRIED SPEAKER CABINET SALE!!! Reduced prices
while supply lasts. (919) 945-5310.

FUTTERMAN AMPLIFIERS
The world's only output transformerless amplifiers are
now available. These tube amplifiers are not subject to
the sonic limitation of output transformers which ring,
phase shift and have inductance. Rated at 125 watts at
16 ohms these amps have the highest lucidity which
explains their legendary use with Quads and other high
definition speakers. Before you buy any conventional
tube amplifier, listen to the Futterman Amplifiers. For a
series of technical papers and catalog send $2.00 to
New York Audio Laboratories, 33 North Riverside Ave-
nue, Croton -On -Hudson, N.Y. 10520, 914-271-5145.

GET INTO BROADCASTING! Learn how to receive
free records, tapes, get an FCC broadcast license, start
your own station. Free details. "Broadcasting", Box
130-N5, Paradise, CA 95969.

GET SOUND PRICES ON CAR STEREO -

SCANNERS - CB
Call or write Monday - Saturday 10-8 (312)960-
1327. Visa/M.C. R.S. Engineering, 522 Sherman,
Downers Grove, III. 60515.

GOING TO COLLEGE: Technics SL 1300 MK II -
$350; Pioneer CT -F1000 - $400; SAE 1800 Parame-
tric Equalizer $300. (907) 442-3665 after 8:00 pm
PST. ,

GRACE AND SUPEX
We offer the Grace 747, 707MK2 (Linn Mods for each),
704, F -9E & Supex cartridges. By appt. Free shipping in
U.S. & P.R. Visa & M.C. OXFORD AUDIO CONSLTS.,
INC., Box 145, Oxford, OH 45056, 513-523-3333.

GRACE
Good deals. Audio Salon, 1612 Elizabeth Ave., Char-
lotte, NC 28204, (704) 333-3306, (11 am-7pm) Free
shipping.

HAFLER
Audio Salon, 1612 Elizabeth Ave, Charlotte, NC
28204. (704) 333-3306, (11am-7pm). Free shipping
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FOR SALE

HAFLER DH -101 PREAMP
We expect to be in stock on this exciting new preamp by
Dec. 12th. Kit price is $199.95. Custom wired and test-
ed, $299.95. Immediate prepaid prepaid shipment ship-
ment via UPS. THE AUDIBLE DIFFERENCE, 435 Tasso,
Palo Alto, California 94301. (415) 328-1081. TF

HAFLER IN PHOENIX AZ EXCLUSIVELY AT
THE LISTENING POST -(602)967-1250

HAFLER IN THE SOUTH!
In stock, the superb Haller DH -10I preamp and DH200
amp. kits & factory assembled. Also new models. Imme-
diate free shipping. Also Fried (Speakers, Kits), Carver,
Vandersteen, NAD, Mirage, Audire, PS, Klipsch, more.
READ BROS STEREO, 593 King Street, Charleston,
S.C. 29403 (803)723-7276.

HAFLER-NEW PRODUCTS
We are stocking the following: DH1O1K $199.95,
DH101A $299.95, DHI 01 AP $399.95, DH103
$19.95, DH104 $24.95, DH105 $24.95, DH106
$19.95, DH110K $299.95, DH110A $399.95,
DH110AP $499.95, DH1 1 2 $74.95, DH2O0K
$329.95, DH2OOKE $339.95, DH200A $429.95,
DH200AE $439.95, DH2O1 $24.95, DH202 $24.95,
DH500K $599.95, DHSOOKE $619.95, DH500A
$749.95, DH500AE $769.95. By appt. Free shipping
in U.S. & P.R. We ship WORLDWIDE. Visa & M.C. OX-
FORD AUDIO CONSLTS., INC., Box 145, Oxford, OH
45056, 513-523-3333, telex: 427791. cable: OXAUD-
CON.

HAFLER! 1 We stock the complete line of HAFLER
electronics & accessories for immediate shipment. VISA
& M.G. welcome. HCM AUDIO. Box 2029-G, Chico, CA
95927 (916) 343-0558

HIGH MAIL ORDER PRICES?
NOT AT STEREO VILLAGE
ADC, Advent, AKAI, AR, Audiovox, Audio-Technica,
Cerwin Vega, Clubman, Criag, dbx, Dual, Dahlquist,
EPI, ESS, Fisher, Grado, Hitachi, Infinity, JVC, Ken -
wood, Koss, Klipsch, Maxell, Micro Acoustics, Mitsu-
bishi, Nakamichi, Onkyo, Panasonic, Pioneer, Polk Au-
dio, Sansui, Sanyo, Sony, Sharp, Shure, Sonus, Stan-
ton, TEAC, Technics, TDK, Visonik, Yamaha and more!

HIGH MAIL ORDER PRICES?
Not at STEREO VILLAGE, 3021 Peachtree Rd. NE, At-
lanta, GA 30305, (404) 233-5346.

HIGH MAIL ORDER PRICES?
Not at STEREO VILLAGE, 1067 Morrow Industrial Blvd.,
Morrow, GA 30260 (404)968-0281.

HIGH MAIL ORDER PRICES?
Not at STEREO VILLAGE, 2411 Cobb Pkwy., Smyrna,
GA 30080, (404) 953-1030.

HIGH MAIL ORDER PRICES?
Not at STEREO VILLAGE, 5029 Veterans Memorial
Blvd., Metairie, LA 70002, (504)455-1461.

HIGH MAIL ORDER PRICES?
Not at STEREO VILLAGE, 516 West Bank Expwy., Gret-
na, LA 70053, (504) 366-3238.

FOR SALE

HAFLER SUPERMOD PREAMP BY MUSICAL CON-
CEPTS

Audlogram says "The sound of the Super Mod tran-
scends its origin, its parts, and its piddling cost, fulfilling
our musical expectations . for the here and now, this
is the one."

The Super Mod is available as a kit for $200. or installed
for $250. Also available are an amp mod kit for the DH
200, and a more modest preamp mod kit for $100.

Musical Concepts
1060 Fifth Plaza

Florissant, MO 63031
(314) 831-1822 Dealer Inquiries welcome.

HI Fl AT DIRT CHEAP PRICES, CHOOSE FROM:
ADC. ADVENT, AKAI, AUDIO TECHNICA, BSR, BEAR -
CAT, CRAIG, CERWIN VEGA, DISCWASHER, DUAL,
FUJI, GRADO, JENSEN, JVC, KOSS, MATTEL, MAX -
ELL, MCA, NUMARK, O'SULLIVAN, PANASONIC, U.S.
PIONEER, P.O.A., PHONEMATE, PICKERING, SANSUI,
SANYO, SHARP, SONY, TDK, TEAC, TECHNICS AND
MANY MORE - CALL TOLL FREE 1-800-241-6665
AND ASK FOR MR. EADS AT JERRY'S WAREHOUSE.

IMF Eloctronics Monitor TLS 80 II Speakers $1300
(517) 686-7943 Patrick.

IN MEMORY OF JULIUS FUTTERMAN
He was a genius. His humility, honesty and concern for
his customers is legendary. His patented Output
Transformerless Tube amplifier has never been equaled.
We are honored to continue his lifes wort. We will ser-
vice any Futterman amplifier. New York Audio Labora-
tories, 33 North Riverside Avenue, Croton -on -Hudson,
New York 10520, (914)271-5145.

IN NEW JERSEY AND NYC AREA
CONRAD JOHNSON DANIEL OUEEN KOETSU

AUDIBLE ILLUSIONS AUDIO STATIC GRACE

ACCUPHASE JG ACOUSTICS DYNAVECTOR

AUDIRE PYRAMID MAYWARE

KM LABS
HAFLER
PS AUDIO
MARCOF

CLARKE SYSTEMS GRADO
LS 3/5A DECCA

SIARE FULTON

SPICA OAK

SOUND CONCEPTS VPI LIVEWIRE

PERSONALIZED AUDIO
723 Bound Brook Rd., Dunellen, NJ 08812

(201) 752-3883

INTERFACE SPEAKER SYSTEMS BY E.V. BEST
PRICES - IMMEDIATE SHIPMENT. (305) 462-1976.

IVIE ELECTRONICS REAL TIME ANALYZERS, etc.
Some very slightly used demonstrators at discount. Full
factory warranty. Money -back guarantee. JML Compa-
ny, 39,000 Highway 128, Cloverdale, CA 95425.

JANIS WOOFERS
are the best universal subwoofers available. Hear them
together with the Interphase crossover amp at OXFORD
AUDIO CONSLTS., INC., Box 145, Oxford, OH 45056,
513-523-3333, telex: 427791, cable: OXAUDCON.
Free shipping in U.S. We ship WORLDWIDE.

IN NEW ENGLAND...
No hyperbole-just the kind of knowledge, creativity, and dependability you expect from a
dealer who represents these manufacturers.

mar-hr>rigvinson
ADS
ADS Pro
Apt -Holman
Audionics

Audio Pro
Bryston
Carver
Conrad -Johnson

M.A. Cotter Magnepan Nakamichi Symdex
Dahlquist Marcof Oracle Vandersteen
Denon Mirage Pyramid VPI
DCM M & K Signet Win Labs
Dynavector NAD Supex Yamaha
Fidelity Research
Grace
Haller
KEF

5 listening rooms . . . New England's largest
Audiophile record dealer . . . Keith Monks
record cleaning . . . In-store service . .

= = == = = == = = = == = = =

All shipments pre -paid. M -W10-6
Th. 8Fri 10-8

105 Whitney Ave., New Haven. CT (203) 777-1750 Master Charg e, VISA. AMEX Sat. 10.5

Some things never
change. Elegant styles
that remain
fashionable year after
year. Timeless.
Classic.
Black Acoustics be-
lieves if you master
the basics, your
achievements will not
diminish over time.
That is what Black
Acoustics' fine line
of loudspeakers is all
about. Mastery of
basic design principles
so often overlooked
or not perceived.
Is your sound system
properly attired?
Owning a pair of
speakers from Black
Acoustics assures you
of never being out of
style. It's simply down
to basics.
Basic Black.

Available in over 15
interchangeable De-
signer Colors.

111111%.

Affordable Esoterica
for the

Distinguished Listener.
For more information and a
Dealer near you, please write:

v,411Usik
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FOR SALEFOR SALE FOR SALE

 ACOUSTIC ELECT.
 AUDIO PULSE
 B&W
 THE DAVID BERNING CO.
 COLONEY
 CRAMOLIN
 DAHLQUIST
 DENON
 DYNAVECTOR
 FULTON
 GOLDMUND
 GRACE
 GRADO
 HAFLER
 HILL PLASMATRONICS

MAGNEPLANAR III -A T/M PANELS, BLACK,
FEET, $700.; Precision Fidelity C-4, $500.; JVC
50, Grace 704 & Dynavector Karat ruby, $425; Power -
light MC4E, $225; Decca ribbons, pair, cabinets $225:
Trevor Lees preamp $150, Ultimate PAS Hi -level stage
$95.; M&K X -22b crossover, $75; Corral shibata, $75.
(707)938-1131, eves.

MARANTZ 10B VAC. TUBE TUNER, only 100 hrs.
Use! Matching solid preamp & 60w. pwr. amp, & orig.
str. line track TURNTABLE. Also, 'RECEIVER based on
above circuits. All 1968 esoteric. 219/672-2221.

MARK LEVINSON ML7 PREAMP, L2 CARDS,
$3750; Audio Research SP4A $699; Linn-Sondek
$799; Michael (808)531-3153, bus.

McINTOSH BOUGHT, SOLD AND TRADED. 1-313-
229-5191 or 5115 Red Fox, Brighton, MI 48116.

McINTOSH C29 PREAMP with walnut case, $650.; 3-
L52 (L14) and 1-L54 (L22) walnut cabinets, $35 each.
504-925-9800, ask for Mark or 504-272-8678.

MCINTOSH - Elegant Christmas treat for you or
yours! McIntosh MA -6200 integrated amplifier $875 &
McIntosh MR -74 AM/FM tuner $675 - legendary reli-
ability, just over year old. ALSO: NAD, Advent receivers;
Epicure, AR speakers; AR, Garrard turntables . . fair
prices/one owner. Christmas cometh! Call evenings,
weekends 501 - 846 - 2706.

MCINTOSH EQUIP. BOUGHT -SOLD -TRADED eves.
wkends: (607)865-5387: SDR, Box 387. Walton, NY
13856.

MCINTOSH MC -30 OWNERS: UPDATE to higher pow-
er, increased stability and better reliability. $5 for instruc-
tions. ECE Enterprises, 2548 Sapra Street, Thousand
Oaks, California 91362.

MIRAGE IN THE SOUTH!
In stock. Free Shipping! READ BROS STEREO, 593
King Street. Charleston, S.C. 29403 (803) 723-7276.

interested
in

buyers
interested

in buying the
best for less.

AudioWorld offers
honest, knowledgeable

advice, fast service, and
competitive pricing on a vast

selection of quality audio
components, mid -priced to esoteric.

Call for more information and a copy
of our latest catalogue.

Audio World, Box 6202A, Grand Rapids, MI
49506, 616-451-3868 weekdays from
11:00 am until 6:00 pm Eastem time.
Visa/MasterCard/American Express accepted.

 JANIS
 KEITH MONKS
 KOETSU
 LAST
 LINN SONDEK,
 LIVE WIRE
 LOCI
 LUSTRE
 MARCOF
 MONSTER CABLE
 MUSICAL FIDELITY
 MUSIC REFERENCE
 NAKAMICHI
 PLATTER MATTER
 PS AUDIO

 PSE
 POLK AUDIO
 PRECISION FIDELITY,
 PROMETHEAN
 PYRAMID
 SNELL ACOUSTICS
 SPATIAL
 SPICA
 STAX
 SUMO ELECTRIC
 SUPEX
 TANDBERG
 THETA ELECTRONICS
 VPI
 YAMAHA

the listening room
590 Central Park Avenue. Scarsdale. N Y 10583

,Mon. Thurs. 10-9 P M Tues. Wed. Fri 10-7 P M Sat 10-6 P M
Ample Free Parking  Credit Cards Accepted

We Ship FREE Anywhere in the Continental U.S.A.

111'1

J.B.L. SPEAKER SYSTEMS AND COMPONENTS
bought, sold and traded. 1-313-229-5191 or 51 15 Red
Fox, Brighton, MI 48116.

KOETSU BLACK, JMAS MIT (demo) and WIN Strain
Gauge (latest version), FR64ss w/B-60, COTTER CM/
PSC/NFB/PW, WIN SDC-10 & Catherine turntables,
SUMO Nine, QUAD ESL, JANIS W2's. SAVE! SAVE!
SAVE! Reference Audio, Box 133, Dewitt, N.Y. 13211
(315) 437-1209.

LEARN PRO-DJING AT HOME.
"ESOTERIC DJING." Tells latest State of Art Methods
and Technics. Easy to follow, fully explained, illustrated
book. History and other Important Information included.
Rush $8.00 to J.A.M., P.O. Box #3., Bx. NY 10463.

LINN DISC SYSTEM ALWAYS IN STOCK! GENE RU -
BIN AUDIO. Pre -paid shipping. (213)571-1299.

LINN/NAIM
PRODUCTS

Audio Salon, 1612 Elizabeth Ave, Charlotte, NC
28204. (704) 333-3306, (1 1 am-7pm). Free Shipping.

LINN PRODUCTS, MODIFICATIONS & NAIM
We are pleased fo otter the complete line of Linn prod-
ucts: LP12, Asak, Ittok, Basic, PMS, DMS, SARA, KAN
& Nirvana mod for LP12; and, Naim electronics: head
amp, preamps, & amps. By appt. Free shipping in U.S.
& P.R. Visa & M.G. OXFORD AUDIO CONSLTS., INC.,
Box 145, Oxford, OH 45056, 513-523-3333.

"LOWEST PRICES: BOSE, HAFLER, NAKAMICHI,
ADS, ADVENT, DBX, GRADO AND MORE. DYNAMIC
SOUND. BOX 168. STARKVILLE, MS 39759. (601)
323-0750 1 pm-9pm."

MARCOF PPA-1 PRE-PREAMP, $75. (707) 938-1131
eves.

CARNEGIE HALL IS A
SIGNAL PROCESSOR!!

If you have listened to live music, you know what a
good concert hall does with the sound of music that
your stereo system by itself, cannot do. You ought to
hear our ambience access system. It is a natural,
seamless, beautiful and expensive signal processor
that finally does it right, for $829 with remote con-
trol.

For more information, and your nearest dealer, call
me, Francis Daniel, President, at

BENCIDIRRIC 201 West 89th Street
New York, NY 10024

ACOUSTICS INC. (212)787-9339

Atli!
1'

MICHIGAN AUDIOPHILES
Apt Holman Grafyx PS Audio
Adcom Haller Rega
Boston Acoustics Hitachi
Bryston
Conrad Johnson
Dahlquist
Dual
Grace
Grado Signature
Naim Audio

Isobarik
Linn-Sondek
Mission
NAD
Nakamichi
Onkyo
Polk Audio

Revox
Snell
Spendor
Spectrum
Sfax
Harmon Kardon
Threshold

ABSOLUTE SOUND
"Michigan's High Accuracy Audio Dealer"

Detroit, 12400 Morang Ave. (313) 527-2244
Royal Oak, 4354 N. Woodward (313) 549-7550
Ann Arbor, 312 S. State St. (313) 662-2026
East Lansing, 1045 East Grand River (517)351-9300

We Ship Prepaid
VISA/M.C./AMER. EXPRESS WELCOME

MIDLAND, MICHIGAN - SOUND DECISIONS (517)
631-3781 Free shipping: Audio Design  Cotter  B2 
Grafyx  HAPI II  Mirage  Nikko AllI  SOTA  Symdex 
Thiel  Thorens  VPI  3D Acoustics  '5213 Hallisy Ct
48640' Evenings & wkends.

MIXER made especially for tape duplication. Will pro-
duce enhanced high quality second generation tapes.
KUHN ELECTRONICS, 4586 Carter Avenue, Norwood,
OH 45212. TF

MODIFIED PANASONIC RIBBON TWEETER
It's better than JVC, Fosters and we will prove it with
pictures of pulse testing. Our modification pushes this
tweeter in the stratosphere. $1 10.00 a pair; information
from New York Audio Labs., 33 North Riverside Avenue,
Croton -on -Hudson, New York 10520, (914) 271-5145.

Modified Paragon System E-1 tube pre -amp -
$300. Call (206) 291-3777.

MUST SELL: ADS Model 10 digital time delay and
speakers. Like new. Will sell to best offer. Call evenings
203-655-4014.

NEW ENGLAND ELECTRONICS EXCHANGE
provides a national marketplace for audiophiles buy-
ing or selling quality new and used equipment.
Monthly newsletter subscribers enjoy the benefits of
its nationwide distribution, equipment grading
standards and the guarantee of full and prompt pay-
ment for products sold. Write or call free for a free
sample newsletter or subscribe ($6.00/yr.) 617/
491-3000. (7-11 PM EST/M-F) Box 82 Harvard
Square, Cambridge, MA 02138.

NEW YORK AUDIOPHILES, AudioWorld can save you
money. Not only do we offer bargain prices on au-
diophile equipment, we also eliminate the sales tax has-
sle for out-of-state customers, AudioWorld, Box 6202,
Grand Rapids, MI 49506. 616-451-3868. M -F 11:00
a.m. to 6:00 p.m. EDT. Visa and MasterCard accepted.

NITTY GRITTY RECORD CLEANING MACHINE at
Gene Rubin Audio 213-5714 299.

NORTHERN CALIFORNIANS
It is our goal to make the joy of music possible for every-
one. At any price we offer solid value, superior perform-
ance, and traditional service.

We operate on the theory that you as our customer
will achieve the greatest long term satisfaction only
through a careful analysis of your audio requirements.
We strive to offer sober, highly cost effective solutions to
meet your specific needs. Please stop in for a refreshing
experience with music.

OUR SELECTION INCLUDES:
Magnepan Audioics Dahlquist
Tandberg Threshold Chartwell
Onkyo Audire B&W
JVC Hefter Cizek
AKG P.S.E. AVID
Denon Lux Stanton
Micro Grado Sig. AIWA
Connoisseur Sonus M&K
Soundcraftsmen Grace Rogers

HIGH FIDELITY SHOPPE
1511 North Main Street

Walnut Creek, Calif. 94596
(415)932-2242

"WE BUILD BETTER SYSTEMS FOR YOU"
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FOR SALE FOR SALE FOR SALE

NEW, USED AND DEMO EQUIPMENT FOR SALE:
Dahlquist DO 10 demos. $799 pr. Dahlquist DOM7 de-
mos, $650 pr; Genesis 3 used, $440; Magnepan
MG2a used, $600 pr; Magnepan MG2 used, $500 pr;
JBL L65 Jubal used, $550 pr; IMF Studio III used, $500
pr; B&W 801 used $2000 pr; Yamaha NS 244 new,
$300 pr; ADS L810 demos $700 pr; GAS Thoebe
used, $295; Marantz 2325 used, $400; Marantz 16
used, $250; Crown SL1 new, $375; Hatler HD 101
used, $150; McIntosh 2125 used, $1000; VanAlstine
preamp used, $355; Luxman C1000, $500; McIntosh
MX 110 used, $300; Quad 33 used, $260; Marantz
3600 used, $260; Apt Amp used $595; Quad 405
used, $350; Mitchell Cotter NFB2 w/pwr sup, $400;
Koss ESP 9 used, $90; B&W 802 Demos, $2000; Mi-
cro Seiki BL 91 demo $500; Dual 7310 new, $300;
Quartre GC 500 $450 used; Nakamichi 600 II used
$325; Nakamichi 730 rcvr used $950; All used equip-
ment guaranteed 90 days parts and labor. Audio Con-
sultants, 1014 Davis Street, Evanston, II. 60201 (312)
864-9565. 757 N. Milwaukee Ave. Libertyville, II.

60048 (312) 362-5594.

ONKYO, JBL, SONY CAR STEREO, PIONEER,
TECHNICS - The Stereo Factory, Box 1326, Hunting-
ton. W. Virginia 25714. Phone, 304-522-8031. MC &
VISA OK

PENTAGON HI -SPEED CASSETTE DUPLICATORS
Duplicates a C-60 in less than 2 minutes Mono & Stero
version, reel to cass., cass to cass Prices start at $549.
Blank cassettes and accessories also available. Cas-
sette Services, 815 N. Douglas St. Arlington Heights, II.
60004 312-398-8403

PETERSON LITZ INTERCONNECTS - HHA now of-
fers the indisputable king of interconnects with a money -
back guarantee if you're not completely satisfied. Cus-
tom lengths available. Heritage Hill Audio in Grand Ra-
pids, MI, phone 616-458-9202 noon until 5:00 pm
weekdays. Visa/MasterCard/Amer. Exp./COD avail-
able.

PHASE LINEAR 1000 NOISE REDUCTION/EXPAN-
DER UNIT, $150.00; 414-782-7398, John.

PHASE 4000 PREAMP - Very Clean $150 obo
(213)981-6893

POLK AUDIO SPEAKERS-BEST PRICES-
IN STOCK-IMMEDIATE SHIPPING.

EAST: 305-462-1976 WEST: 213-243-1168

PROPER TONEARM GEOMETRY!! Optimum offset
angle, overhang, vertical pivot height and angle. Reso-
nance damping construction. Jewelled pivots. Height
adjustable while playing records. Effective mass 2.5
grams. Damped cueing. Anti -skate bias. TA -3A with sili-
cone dampig, $249.00, "Universal'dQ' nylon hardwar
$1.00; alignment protractor, $3.00. Prices include pos-
tage and money -back guarantee. JML Company,
39.000 Highway 128, Cloverdale, CA 95425 TF

PROTECT ELECTRONIC EQUIPMENT or anything af-
fected by atmospheric rust or corrosion, Capsule active-
ly guards one cubic foot of enclosed space up to one
year. One capsule $3.75; two- $7.00; three- $9.00.
Add 505 postage and handling. Hard Brass, Box 903-
A, Woodland Hills, CA. 91365

PS AUDIO
For the sum of $625. you can own the best pre -amp
available . . the PS Audio Model IV pre -amp. AUDIO
SALON, 1612 Elizabeth Ave., Charlotte, NC 28204,
(704) 333-3306 (I1am-7pm). Free Shipping.

PS AUDIO -SUPERB VALUE
Gene Rubin Audio (213) 571-1299 (PAC)

PYRAMID METRONOME 2+2W SPEAKERS. Like
new. Must sell. $1500. (812) 372-6975.

QUAD 83 best offer over $3,300; call evenings, Dr.
Lewis. (305)666-1771

QUICKEST AIRMAIL SERVICE DIRECT FROM TO-
KYO. All Japanese Cartridges, Arms, Headphones, Mi-
crophones, Tweeters and Turntable Accessories. Ask
for Pricelists with $1 for postage. JAPAN AUDIO TRAD-
ING CO., LTD. Saikaen Bldg. 4-33-21 Kamimeguro,
Meguro-Ku. Tokyo 153

RAW SPEAKERS & ACCESSORIES. Send postage
for latest catalog. Meniscus Systems, Dept. A, 3275
Gladiola, Wyo. MI. 49509

RADFORD HD -250 INTEGRATED AMPLIFIER 50 w/
ch excellent condition. Best offer over $300. Thorens
TDI-105 semi -auto plus Audio Technica AT -30E moving
coil. Best oler over $250. Eves. (607) 273-6748.

RECORDING FROM FM?
New reference lists playing times of over 1000
works. Includes more than 100 composers. Timings
given for each movement or other major subdivi-
sion. A must for efficient recording. Send $10 to
Norfolk Associates, Inc., Box 410, Canton, MA
02021 (Mass. residents add 505 tax).

REGAL REGA RESEARCH
We are pleased to offer the complete line of Rega tables:
Planar 2 & Planar 3, armed or armless. By apps. Free
shipping. Visa & M.C. OXFORD AUDIO CONSLTS.,
INC.. Box 145, Oxford, OH 45056. 513-523-3333.

REGA PLANAR TURNTABLES IN STOCK! Pre -paid
shipping. GENE RUBIN AUDIO (213)571-1299. (Pac.)

REVOX A700 Y. Track, Mint, 50 hours, factory up-
dates, $2000. (714) 684-1275.

RGR MODEL FOUR PREAMP IN PHOENIX AZ
THE LISTENING POST - (602) 967-1250

ROGERS-NEW SPEAKER & CHARTWELL
The Rogers Studio 1 is a significant addition to the line
of superb Rogers products. All of the Rogers speakers,
electronics & Chartwell speakers are available at OX-
FORD AUDIO CONSLTS., INC., Box 145, Oxford, OH
45056, 513-523-3333. Visa & M.G. Free shipping in
U.S. & P.R.

ROGERS, SATTERBERG, KENWOOD PRO,
HAFLER, ADCOM, AUDIRE, CLARKE, Grace, Marcof,
Micro Seiki, PSE, Harmon Kardon, LiveWire, Thorens,
more . . . EXCEPTIONAL AUDIO, (213) 961-6158
evenings, weekends PST. FREE SHIPPING!!! P.O. Box
658-U, West Covina, CA 91790.

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS, CASSETTE DECKS; ELEC-
TRO-VOICE INTERFACE A,B,C,D SPEAKER SYS-
TEMS; THORENS TURNTABLES. ALL IN STOCK -
IMMEDIATE SHIPMENT.
EAST: 305-462-1976 WEST: 213-243-1168

SALE SALE SALE SALE SALE SALE
We are offering the following products in our fall house
cleaning sale. N -new, D -demo, U -used. Audionics
BA150 D2400 CC2 U400, Audionics LK1 N550, De -
non DA307 D140, Denon DP3000/two arm base
D500, 2 Dyna MKIII modfd N600, Dyna PAS2 U40,
Dyna PAS3 U50, Dynavector Ruby N200, 2 GLi FRAI
U400, Grace 704 N250, Grace 707 MKII Linn modfd
U125, Janis W2/Interphase 1 D750, Lecson AP3 MKII
N300, Naim NAP120 U450, Phase Linear 8000 Serll
U375, Rogers A7511 D375, Rogers XA75 D400, Rogers
A100 N800, Theta 1A D900. Free shipping in cont.
U.S_ Visa & M.C. OXFORD AUDIO CONSLTS., INC.,
Box 145, Oxford, OH 45056, 513-523-3333.

Sealed Copies of Mobile Fidelity's "KATY LIED" by
Steely Dan - Brad 800-221-7908

SERIES -20 CROSSOVER NEW, $515. (212) 784-
2939

SHERWOOD MICRO -CPU TUNER CLOSE OUT.
Used -demos, $400 - $600 (Originally $2000). Lim-
ited quantity. Phone 6-8pm weekdays. Audio Cali-
bration, Box 250, Westminster, MA 01473 (617)
874-0706

SIEMENS, TELEFUNKEN, GENALEX AND AM-
PEREX and other top quality audio tubes available at
very competitive prices. Contact Jim Wallace at 1203
Success St., Pittsburg, PA 15212 or (412) 322-4706 TF

SILVER AUDIO CABLES - hi quality, fine stranded
silver coated copper conductors w/tef Ion dielectric
and outer jacket. High conductance and propaga-
tion velocity. Low capacitance. Stereo pair w/gold
plate RCA plugs w/relief springs: Va meter -$20,
1m-$25, 2m-$40. -Custom Lengths and connec-
tors avail. Add $1.00 per order shipping. Texas res-
idents add 5% sales tax. New offerings include a
superior speaker cable - 13 ga. silver coated copper
w/2 silver shields; '/," glass turntable "mat", re-
mote switching acc., etc. Send SASE for complete
product offerings. STEPHEN WOR-
SHAM LABS, 3720 Maplewood Dr., Dallas, Tx
75205. (713) 763-6061

a new crossover.
Introducing the new Symmetry
ACS -2a electronic crossover.
Combining the convenience and
flexibility of the well known ACS -1
and ACS -2 design by John Curl with
the latest advancements of today's
technology allows you to realize the
full potential of your multi-amped
system.

The new ACS -la and ACS -2a
incorporates:

 Direct DC coupling for extended
bass response.

 New circuit layout for greater
dynamic range and precise
imaging.

 New current sources with higher
bias current for improved linearity.

 Low ESR bypass capacitors for
better transient response and
clarity.

 Polypropolene capacitors for
lower distortion.

 Remote power supply for reduced
hum and noise.

 20 to 20kHz adjustable crossover
frequencies for maximum flexibility
and uses. (ACS -2a only)

Audition the ACS la and 2a with the
new SYMMETRY SW -2 woofer and
discover how good bi-amping can
actually be.

Nymmetry

101 Townsend St. San Francisco 94107 (415) 777-1113 ACS -2A
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FOR SALE FOR SALE FOR SALE
SNELL ACCOUSTICS TYPE A's - Mint, $1300.
616-965-1816.

SNELL ACOUSTICS NOW AT DESIGNATRON
For the smoothest Octave -to -Octave performance of any
dynamic speakers - it's Snell Acoustics. Come hear
the affordable new Type I. It eliminates floor boundaries
from your music. Come audition the newest version of
the famous Type A. It's beautiful to hear and beautiful to
see. For information & quotation: DESIGNATRON'S
STEREO STORES, INC. 260 OLD COUNTRY ROAD
HICKSVILLE, N.Y. 1 1801 (516) 822-5782

SOTA-SAPHIRE turntable now in stock. The Mountain
Ear, Box 774, Aspen, CO 81612. (303)-963-3269

SOTA SAPPHIRE, KOETSU, FULTON, STAX,
QUAD, etc. 713-728-4343. Maury Corb, 11122
Atwell, Houston, Texas 77096.

SOUND CONCEPTS IR2100 IMAGER, $150.00 (11.
$250.00), 414-782-7398, John.

SOUNDLAB R-1 ESL w/RH LAB WOOFERS, oak w/
black grill, mint, $2800. (516) 757-0627.

SOUTH CAROLINA'S ONLY HIGH -END STORE the
finest audiophile equipment: British American Sound,
P.O. Box 1247 186 King Street, Charleston, SC 29402

TF

SPEAKER BIBLE
This 20 page book is a must for speaker builders. All kits
are time aligned, non -diffractive. A DO -10 kit that has
new modified Panasonic ribbon tweeter, midbass driver,
new alignments and proper set up. We sell modified
Panasonic ribbon tweeters that beat everything. Plans
for horn loaded subwoofer, drivers, crossovers, cabinet
construction information. Send $2.00 to New York Au-
dio Laboratories. 33 North Riverside Avenue. Croton -on -
Hudson. N Y 1 0520 (914) 271-51 4 5

Bob Heenan
Sells Great

USED
EQUIPMENT

POWER AMPS

Harter f3H500k New -Call
NAD 2140 $199
J81. SE40t moo
ReVox A740 $995
Mitsubishi DA-A150C $395
McIntosh MC7105 $595
Carver M400 $295
McIntosh MC275 Call

PREANIPS

Hager DHII0 New'Call
APT/HOIrnan $385
Audio Research 5P68 Call
McIntosh C22 $395
Levinson MU $1140
Dynaco PAS 3X S75.
Amber 2 1185
Marantz 7C S395*

PHONO PRODUCTS

Rega Planar 3 New -Call
Linn LP12 New -Call
SME III $175
Grace 704 $150
Dynavector Ruby New -Call
Ortoton MC_A76 $125
AR Xa 165
Levinson D cards, etc Call
18EraCraft AC300 11 Call

MISCELLANEOUS

Nakamchl HfCom71 $195
rex 157 $145
Phase knew CX220 $85
Crown OC I 50A $150
Advent Sound space $395
Stax SRMI w/Lamoda $345

SPEAKERS And Up
0CM Time Windows $495
Pyramid Met7 Call
Advent Large Ong $225
Boston Acoustics A200 $495

BOUGHT SOLO
TRADED BROKERED

95 Vassar St.
Cambridge. MA. 02139
(6171547-2727

(617)929-2727

41111

SPEAKERLAB b NAD IN SALT LAKE CITY Hear the
outstanding Speakerlab speakers and NAD components
at Speakerlab, 2121 South, 11th East, SLC, UT 84 1 06
(801)487-8184

SPENDOR-NEW SPEAKERS & LOWER PRICES
In addition to the renowned SA1 & BC1, we offer TWO
NEW Spendor speakers, the SA2 & SA3. Lowered pric-
es on all speakers. By appt. Free shipping in U.S. & P.R.
Visa & M.G. OXFORD AUDIO CONSLTS., INC., Box
145, Oxford, OH 45056, 513-523-3333.

SPICA: a loudspeaker you simply must hear! Watch
for Spica's three-way speaker system . . . At Audio
Connection, Verona NJ 201-239-1799

STEREO REPRESENTATIVES NEEDEDMLOWEST
POSSIBLE PRICES!!! OVER 100 BRANDS!!! KRASCO
Rep -AO, 998 Orange Ave., West Haven, CT 06516.

STRATHERN'S incredible magnetic induction ribbon
midrange driver is now available. Build reference speak-
er systems for thousands less. Send $1.00 for details to
A.B.F. Audio, 160 Greenland Ave., Trenton, NJ 08638.

SYMDEX LOUDSPEAKERS
We are pleased to introduce the further improved

Symdex Sigma and the new companion subwoofer,
a three-way system of unparalleled accuracy and
low coloration. This reference system, which sets
new standards for definition and transparency, is a
result of thorough optimization of all design factors
plus construction and components of a quality never
before used in loudspeakers. The sonic results of
this effort have been described by listeners as a
redefinition of the state of -the art of dynamic
loudspeakers.

For further information, contact: Symdex, 319 A
Street Rear, Boston, Massachusetts 02210

Current Symdex owners note that factory up-
dates are available.

SUB WOOFERS/ELECTRONIC CROSSOVERS Inno-
vative new design. Write for prices and literature. RLabs
Audio, 980 King 5-9, Columbus, Ohio 43212

SYMMETRY ACS -1 x -over. $500 (516) 757-0627.

TAPCO and ELECTRO-VOICE, mixers, equilizers,
amps, mics, and raw loudspeakers. Write for low mail
order prices, Sonix Co., P.O. Box 58, Indian Head, MD
20640 8-9

THE AUDIOGRAM an irregular newsletter by serious
music listeners by-passes the trivial and establishes the
best for sure value. Issue #16 includes:
the best preamp (surprise)
the best tube amp
the best headamp
the best MM
the best MC and transformer (surprise)
the best small speaker
USA and Canada $12.00 (4issues); 1st class
Foreign rates $17.00 (4 issues); airmail
Audiogram, Box 27406, St. Louis, MO. 63141

TDK: SA -C90.... 2.89 TDK: VAT120 (SALE) 13.99

TDK: SAX -C90 .. 4.39 TDK: LX35-90 5.39
TDK: AD -C90.... 2.39 TDK: LX35-90B 5.89
TDK: OD -C90.... 3.49 TDK: LX35-1808 ... 18.59
TDK: SA -C60.... 2.19 MAXELL: UD-35-90 5.25
TDK: D -C90 1.59 TDK: Gx35-908.. 7.99
TDK: MA -C90 6.29 SCOTCH: 207-7R-1800 -.5.49
MAXELL: UDXL li or IIC90.. 3.19 SCOTCH: 212-7R-1800 ....4.65
TDK: VAT -HG -120 19.99 'MK: HD -0l Hd. Demag. 14.89

WE WILL HONOR ANY PRICE IN THIS BOOK
ON TDK, MAXELL, SCOTCH, AND BASF. Ship-
ping 3.50 any size order, in US. Dealers COD. Visa
and MC. This ad good for 2 Months. 412-283-
8621 M -F 8-4 Tape World, 220 Spring St, Butler,
PA 1 6001

Here are

reasons for
visiting
Sound Components
in the Gables.

Pot-HOrnan
Sang & Olufsen
Eedni
Craun
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seer
 .evSea,rr

caner
Harold 3evendge
Hartley
H Q.D Reference

System
lams
KET

KMAL
Kcetsu
Last

L,nn Products
magneoan
Mark Le,nsor
Miss,co

.,record roorr featv,"g iarge coio_ioc ircpa .eo press' sa and spec dry records
us complete international export facilities Spanish spoken
. A' --en, EKrxe, Maa., C r land Visa accepted

foundomponents,In
-rcrn Miami International Airport)
m Closed Sdnd. Monday

NAD
Oracle
Quad Electroacoustic
Rega Research
Rogers
Sequerra
SOTA
Spectral
Sound Connect
Stae

Symmetry
Tandberg
Theta
Yamaha

Sales: telephone 446-1659
C. Office and service 448-6553

UM 111111,
Introduces a limited
production amplifier,
FORTE, and preamp-
lifier. DIFFET 2. They
have been uncom-
promisingly designed
for the discriminating
listener who appre-
ciates the finest in
sound reproduction.

Write or call for literature and dealer list.- AUDIRE, INC 9576 EL TAMBOR AVE., FOUNTAIN VALLEY, CA 92708 - (714) 968-1236
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FOR SALE FOR SALE FOR SALE

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS, CASSETTE DECKS; ELEC-
TRO-VOICE INTERFACE A,B,C,D SPEAKER SYS-
TEMS; .THORENS TURNTABLES. ALL IN STOCK -
IMMEDIATE SHIPMENT.
EAST: 305-462-1976 WEST: 213-243-1168

TAPE HEAD REFINISHING - Precision method full fre-
quency response. $15.00 ea. One day service. E.

Maher, 5 Evans Place, Orinda, CA 94563.

THE AUDIOPHILE BEST SOUND PER DOLLAR
SYSTEM

(under $2200)
Regaplanar 2 turntable
Rega Cartridge
Haller DH -101A Preamp
NAD 4020 Tuner
Hatter DH200A or Morduant-Short Padgient II's
DCM Time Windows

SOUND BY SINGER, LTD.
227 Lexington Avenue
New York, NY 10016

(212) 683-0925
We ship anywhere (AE., M.G., VISA accepted)

THE BIG "10"
TURNTABLE:
TONEARM:
CARTRIDGE:
SET-UP:
PRE -AMP:
POWER AMP:
SPEAKERS:

TUNER:
TAPE DECK:

SYSTEM (Under $10,000)
Oracle or Linn Sondek
Linnitok
Linn-Asak
Audio Interface
Audio -Research SP6-B
Audio -Research D-120
Snell Type A's or Acoustat
Monitor III's
Rogers T-75
Tandberg TD -20A

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 683-0925
We ship anywhere (M.C.. A.E., and VISA accepted.)

THE INTERMEDIATE AUDIOPHILE SYSTEM
(Under $4,250)

Turntable: REGA PLANAR 3
Cartridge: DYNAVECTOR RUBY KARAT
Set-up: MUSICAL FIDELITY
Pre -amp: PRECISION FIDELITY C-7
Power Amp: TRILOGY
Speakers: SNELL TYPE 1
Tuner: ROGERS T-75

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 684-0925
We ship anywhere (A.E., M.C., and VISA accepted)

THE NEW TESTAMENT
Tube lovers rejoice. Long lost treasures of tube designs
have been found. TUBE GOD is published a bi-monthly
that gas new tube designs, pc board layouts, construc-
tion articles, and revisions of great classics. Edited by
Brian Clark. Join the Tube Crusade for $30.00 per year.
Send to TUBE GOD, 33 North Riverside Ave., Croton -
on -Hudson, N.Y. 10520, (914)271-5145.

THETA TUBE ELECTRONICS
Theta has introduced an IMPROVED preamp, the 1 B. It
along with the OPT amp & head amp are available at
OXFORD AUDIO CONSLTS., INC., Box 145, Oxford,
OH 45056. Free shipping in U.S. & P.R. We ship
WORLDWIDE. Visa & M.G. 513-523-3333, telex:
427791, cable: OXAUDCON.

THE SENSIBLE SOUND -ISSUE (LUCKY) *13
First loudspeaker reviews anywhere of: Fourier 1, Rog-
ers Studio One, Harbeth HL -Ill, Fulton 80E3, 3D8, Mitsu-
bishi MS -10, Celestion 130, Polk RTA-12B, Venders -
teen 28, AR -48s, Black Shadow, Thiel 03a, Kindel
Phantom, B&W DM -14, Cosmos Omnistatic, Quad ESL -
63, Infinity IRS -Ill, Fried A/2, Sound Lab R1 + 2, IRS,
Acoustat II & III, KEF 105.2, Mission 770 plus more.
Also, a complete roundup of virtually EVERY turntable
on the market. If you don't read us you are probably
paying too much or being conned, or both. Join us -
$18/4 issues, $35/8; back issues available . . . 403
Darwin, Snyder, NY 14226

THORENS TURNTABLES - BEST PRICES - IN
STOCK - IMMEDIATE SHIPPING.

EAST: 305-462-1976 WEST: 213-243-1168.

THRESHOLD 1000 AMPLIFIER, Mint, $1,400; IMF
Monitors IV improved, full warranty, $1,950. (212) 682-
0356.

TOP -RATED CARTRIDGES UP TO 70% OFFI! We
offer just about all of the finest phono cartridges on the
market at the lowest possible prices. Our selection in-
cludes several brands that are typically sold at the full
retail price. Call or write to us for prices on ACUTEX,
ADC, DYNAVECTOR, GRADO, NAGATRON, ORTO-
FON, SHURE, SONUS, STANTON and more. Just call
(212) 254-3125 or write to: DIRECT DISCOUNTS LTD.,
P.O., BOX 841, COOPER STATION, NY 10276. We
accept M/C and VISA and will ship COD if requested.

TRANSCENDENTAL AUDIO'S
NEW CATALOG FEATURES:

PRECISION STEP ATTENUATORS - available
for solid state or tube units, assembled or in kit form
from Tech Labs and Alps.
POLYPROPYLENE AND POLYSTYRENE Caps
from 20pf to 10u, 160 volts to 600 volts.
HAFLER PREAMP AND POWER AMP MODIFI-
CATION KITS, a very cost effective improvement
to an already excellent product.
DAHLOUIST DO -10 MOD KITS - "audio grade"
capacitor updates with or without the JVC "Dyna-
Flat" tweeter.
THE E.J. JORDAN 50MM MODULE - the wide -
band midrange/tweeter from England that works in
conjunction with our minimum diffraction cylindrical
enclosures to produce a coherent soundstage that,
in our listening experience, is exceeded only by the
live event.
THE PANASONIC/ROWLAND RESEARCH
STRAIN GAUGE CARTRIDGE SYSTEM - A
dual monaural, wide, open loop bandwidth, low
feedback design using "audio grade' parts exclu-
sively. Also available for the Win Labs cartridge.
DYNAUDIO RAW DRIVERS - from the 3/4" fer-
ro-fluid super tweeter to the 2" soft dome midrange
right up to the 12" magnesium frame woofer. Each
one of these ultra high quality Danish drivers can
handle 1 kilowatt for 10 milliseconds!
ROWLAND RESEARCH ELECTRONICS - Elec-
tronic crossovers in semikit or fully assembled form
with 18 db/octave slopes and your choice of cross-
over point. Subsonic filter boards with 18 db/oc-
tave slope and high quality phono sections also
available. Al Rowland Research electronics utilize a
low feedback, wide, open loop bandwidth approach
to circuit design with "audio grade" capacitors and
film resistors. And best of all, they don't cost a for-
tune!
LOW DCR AIR CORE INDUCTORS- custom
wound to your specs with #16 or #12 gauge wire.
Wholesale inquiries invited.
POLYSTYRENE CONE WOOFERS - from Great
American Industries that fit the Thiele B4 alignment.
Available with or without our cylindrical "Unbox"
subwoofer enclosures.

Send $1.00 for our 35 page catalog, 52.00 for the
26 page Jordan Manual on loudspeaker theory.
TRANSCENDENTAL AUDIO 6796 Arbutus Street
Department #4 Arvada, Colorado 80004 303-
420-7356 9:00-5:30 Mountain Time

TUBE BIBLE II
This :36 page book discusses every important aspect of
tube circuit design. It is making manufacturers angry be-
cause this is the first time anyone has revealed the prob-
lems that all tube equipment have and what to do about
it. Learn the absolutely correct way to operate tube cir-
cuits, how to modify all tube equipment and how to build
the best tube equipment on the market. The TUBE
BIBLE costs $2.00 from TUBE GOD, 33 North Riverside
Ave., Croton -on -Hudson, N.Y. 10520, (914) 271-5145.

TUBE PREAMP AND HEAD AMP KITS
NB -1 8 tube 6DJ8, 10 electronic regulator circuits, poly-
propylene caps, passive EQ, 1% resistors, 6 ohm cath-
ode followers with 6 watt output, $399.00. NB -2 and - 3
- Nuvistor Headamp and Power Supply for strain gauge
cartridge. These tiny metal case triode tubes have lowest
noise, highest dynamic overload and are the perfect
tube for cartridge signal amplification - independent
regulator circuits, polypropylene capacitors, 1% resis-
tors, $299-$325. All kits are pre -wave soldered. You
assemble capacitors, tube sockets and transformer and
listen These are the most sophisticated tube kits ever
offered. It's in the TUBE BIBLE for $2.00 from TUBE
GOD. 33 North Riverside Avenue, Croton -on -Hudson,
N.Y. 10520, (914) 271-5145.

TYMPANI 1-D, MINT $995. (813) 526-3678.

67aV
ELECTRON/CS

Autasouncl information

ORIGINAL PRODUCT LINE BROCHURES

When researching your autosound
purchase, consider the most com-
plete product information available
-the B & G Information Package.
Current product line brochures from
over 30 autosound manufacturers
are assembled in our comprehensive
Package. Mainstream's best such as
CLARION & JENSEN, esoterics like
VISONIKS & LINEAR POWER, and
new breed components from such
leaders as SONY & KENWOOD are
included with list prices and dealer
locations. Make an informed decision.
Send $8 to: B & G ELECTRONICS
BOX 724-A, HAYWARD, CA 94543

YOUR RECORDS
ARE STILL

DIRTY!
The Nitty Gritty® Company of southern
California now makes a petite, eco-
nomical and efficient record cleaning
system that incorporates a record
cleaning brush, fluid, and vacuum. And,
YES, it cleans as good or perhaps
better than the big white English ele-
phant. Each of the three essential
components is specially designed to
perform its critical task. And the ma-
chine's cabinet is hand-crafted out of
beautiful, solid oak. It's more manual,
and far more cost effective. $349.

Write or call
information.

for free literature and

Nitty Gritty Company
P.O. BOX 264
La Verne, California 91750
(213) 823-9935
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FOR SALE FOR SALE RECORDS
UHOR

The greatest advance in phonograph records since the
death of Dynagroove? Reference Recordings and JVC
proudly announce the world's first 45 rpm, half -speed
mastered UHQR phonodisc, an extra -heavy, flat -sur-
faced Super Vinyl pressing developed and manufac-
tured in Japan. "The Forward Look," featuring the leg-
endary Red Norvo jazz quintet was recorded by Prof.
Keith Johnson with his unique high-technology analog
tape techniques. RR -8/45 is available by mail only from
Reference Recordings, Box 77225X, San Francisco CA
94107 @ $25 postpaid in the US. Free catalog & review
reprints.

UNDERGROUND SOUND LABS
 Glass Platter Pad - $27.00

Record Weight - $7.00
 A.R. turntable mod kit complete with new suspen-
sion chassis makes your old A.R. state of the art. -

$39.00
 Optical turnoff for manual turntable controls T.T.

and tape deck - $69.00
 Audiophile quality speaker switch for Hatter units

.2 ohms resistance - $49.00
2125 CENTRAL AVE. MEMPHIS, TN 38104

(901)272-1275

UNDERGROUND SOUND
Luxman  Hailer  Carver  AGI  Revox
Plexus  KEF  Rogers  Grado  Grace
Sofa  Marcoff  Denon  Dynavector

Cizek  NAD  Stax  Quad
2125 CENTRAL AVE. MEMPHIS, TN 38104

(901) 272-1275

UNIQUE AUDIO STORE, designed for the audio hob-
byist. Featuring service, information, competitive pricing.
We GUARANTEE SATISFACTION, not just the equip-
ment. Any truly great product is available. Salon I Audio,
1921 W. Grand Ave., Wis. Rapids, WI 54494. 715-
421-5910

christo Dher
Jansen
td apart by design

MARK LEVINSON
QUAD  GOLDMUND
KOETSU  ORACLE
THRESHOLD KEF
LINN  TANDBERG
BEVERIDGE  NAD
MAGNEPAN  REGA
BRYSTON  ROGERS
PYRAMID  FR
HARMON KARDON

213/858-8112
MC  VISA  AE

serving an international clientele
which demands the finest in product
and service.

integrating music systems of
unparalleled performance with the
finest architecture and interior designs,
is our particular specialty.

six forty-six north robertson blvd.
los angeles, california 90069

VACUUM TUBES, tube -peculiar parts. All kits/parts for
circuitries described in our 230+ page Modification
Manual. Write for list to AUDIO DIMENSIONS, 8888
Clairemont Mesa Blvd., San Diego, CA 92123. (714).
278-3310. 9-0

VANDERSTEEN IN THE SOUTH!
In stock, the superb new Mod. 2B. Fast, free shipping.

READ BROS. STEREO
593 King St., Charleston, SC 29403 (803)723-7276

VISA & M/C OK. Carver, Hailer, PS, Mirage.

VANDERSTEEN IN ARIZONA EXCLUSIVELY AT
THE LISTENING POST (602) 697-1250

WOOFERS-MIDS-TWEETERS-CROSSOVERS AT
TREMENDOUS SAVINGS. EV, BECKER, SEAS, POLY-
DAX, PEERLESS, PHILLIPS, EMILAR, GAI AND MANY
OTHERS IN STOCK FOR IMMEDIATE DELIVERY.
SPEAKERS FOR HI-FI, CUSTOM AUTO, REPAIRS,
PRO -SOUND AND MUSICIANS. LARGEST SELECTION
OF PARTS AND ACCESSORIES IN THE U.S. FOR
SPEAKER BUILDERS AND HOBBYISTS. SEND $2.00
FOR THE ALL NEW '81 CATALOG (REFUUNDABLE
WITH FIRST PURCHASE) TO SRC AUDIO DEPT AD3,
3238 TOWERWOOD DR., DALLAS, TX 75234.

YAMAHA B-2 amp. mint, $475. (916)482-1943.

2 PAIRS QUAD SPEAKERS, $1000 Ea.; 2 Levinson
Ribbon Tweeters, $250.;Levinson ML1 Preamp D6
cards, $1200. + cabinet, 2 Levinson LNC crossovers
100 Hz + 7000 Hz $1200 each, 2 Conrad Johrfson
amplifiers, $900 each, Marantz 10b tuner $600., Revox
B77 Tape Deck $700., Linn Table, FR64 arm +
FRMC201 cartridge, $1100. Day, 215-229-1700,
Night 215-879-4853, Earl.

630V MIL. SPEC POLYPROLENE CAPS.
We stock kits for every piece of tube gear -guaranteed to
improve your sound or your money back. These are im-
ported from Germany D/A below .01% TUBE GOD, 33
N. Riverside Avenue, Croton on Hudson, N.Y. 10520.

ACTIVE
ELECTRONIC
CROSSOVERS

Plug-in Butterworth (maximally flat) fil-
ters in 6 db., 12 db., or 18 db., per octave
attenuation, any frequency specified.
Filters flat beyond 100 KHz.
Complete crossover in attractive metal
cabinet with all terminations and regu-
lated power supply,

STEREO BI -AMP $139
Tri-amp, quad -amp, and monaural types
available at comparable prices. Other
available features: Summer for "single
woofer" systems, Subsonic noise elimina-
tion filters supplied with or without bass
boost, level controls.

FOR OEM'S AND
HOME ASSEMBLERS

500 Series dual filters and/or plug-in fil-
ters, regulated power supplies.
FREE CATALOG & PRICE SHEET

Write to:

Veediendee, ENGINEERING LABORATORY

11828 Jefferson BI Ci Iver City, CA 90230
Phone 12131 397 9668

LEGENDS AS USUAL.
These highly respected names can be found at Chestnut Hill Audio: Acoustat, Adcom, Amber,
Apature, Apres, Audio Pro, B&W, Berning, Cabasse, Cotter, Dahlquist, Dayton Wright,
Dennesen, Denon, Discwasher, Dynavector, Fidelity Research, Fourier, Gilmore, Grace,
Grado, Hafler, Impulse, Janis, Kenwood Purist, Leach, Marco', Mariah, Monster Cable,
Mordaunt-Short, NAD, Oracle, P.S. Audio, Quad, R.G.R., Rogers, Signet, Spendor, Stax,
Symmetry, Tandberg, Theta, 3D Acoustics, Thorens, Threshold, VPI, Vandersteen.
311 Cherry Street. Philadelphia, Pa 19106 (215) 923-3035.

CH13SITNUT HILL MJDIO

AUDIOPHILE RECORDS AND CASSETTES:
Direct to disc, digital, /r -speed, and Japanese import.
Call or write: SUPER SOUND RECORD SERVICE (312)
486-6667: P.O. Box 82, Forest Park, IL 60130.

AUDIOPHILE RECORDINGS at discount prices, direct
disc, digital, Japanese imports and more. Send for free
catalog. Audiophile Record Gallery, P.O. Box 2668, La
Mesa, Ca., 92041.

DIRECT TO DISC AND DIGITAL RECORDINGS: All
labels at low prices. Telearc, Discwasher, Audio-Techni-
ca, Sheffield, Denon PCM, Crystal Clear, Mobile Fidelity
Labs. . .WE HAVE THEM ALL!! (and morel!) Send for
FREE price list and Newsletter or $2.00 for descriptive
cataloge DISConnection, P.O. Box 10705 Tampa FL
33679.

FREE SOUNDTRACKS & CASTS CATALOG! Person-
alities! ST/OC Valuebook: $4. RTSA 711 W 17th G-1
Costa Mesa, CA 92627 TF

LP & 78 RECORD SHELVES/WALL SYSTEMS, Au-
dio racks, video carts, speaker stands. Real Wood, 1 15"
thick, 16" deep, 60 changeable designs, hold 81 to
3,132 LP's, $70 to $1,870. Catalog: FILSONIC FURNI-
TURE, Dept. 6601A, P.O. Box 664, LA Grange, IL
60525.

PROTECT YOUR LPs. POLY SLEEVES FOR JACKET
12e, ROUND BOTTOM INNER SLEEVES 105,
SQUARE BOTTOMS 65, POLY LINED PAPER
SLEEVES 155, white jackets 35', POSTAGE $2.00.
HOUSE OF RECORDS, HILLBURN, NEW YORK,
10931. TF

Quality Equipment Demands Quality Records. Euro-
pean, Japanese, Private Domestic Pressings. Familiar
titles and the obscure. The catalogue is ready. ILLUMI-
NATEAR, Dept. A, 500 North St.-Ext., Winooski, VT
05404.

"RECORD JACKETS. Replace old, torn, LP jackets
with clean, glossy, pure white or black jackets. Plastic
lined inner sleeves, 78 sleeves, opera boxes. Free cata-
log. CABCO A6, Box 8212, Columbus, Ohio 43201."

TF

THOUSANDS OF LIKE NEW LP's and prerecorded
tapes. Catalogue-$2.50. House of Records, Hillburn,
New York 10931. TF

SPEAKERS

ELECTRO-VOICE INTERFACE AND A,B,C.D QUALI-
TY SPEAKER SYSTEMS. BEST PRICES - IN STOCK
- IMMEDIATE SHIPMENT.

EAST: 305-462-1976 WEST: 213-243-1168

WANTED TO BUY OR TRADE
ACOUSTIC RESEARCH FM TUNER,
212-438-5714, eves.

BROOK INTEGRATED AMPLIFIERS,
212-438-5714, eves.

BUY MCINTOSH AND MARANTZ TUBE EQUIP-
MENT. Leland 713-995-1856.

FISHER 100 FM Radio. SCOTT 312-C tuner, Scott
STEREOMASTER 2400 FM radio. AR FM tuner, 212-
438-5714 eves.

I'LL BUY OR TRADE tube gear by McIntosh, Marantz,
Western Electric, and Audio Research. Top dollar paid!
(215)324-4457.

MARANTZ MODELS 2, 3, 6, 7, 8, 9 & 1013; McIN-
TOSH C-22, MC240, MC275 & MC3500. Sam
Aberst, P.O. Box 5455, Beverly Hills, CA 90210 (415)
899-7729.

NAKAMICHI 630 tuner pre -amp.
NIKKO Beta V pre -amp. 212-438-5714 eves.

PAY ATTRACTIVE PRICE FOR McINTOSH OR
MARANTZ TUBE TYPE (any model) pre -amps, pow-
er -amps, tuners -10B. THORENS TD -124. GARRARD
201, 301, 403. WESTERN ELECTRIC tubes, amps,
drivers, horns, speakers, microphones, others. 213/
576-2642 David Yo P.O. Box 832 Monterey Park, Ca.
91754
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WANTED TO BUY OR TRADE SERVICES

r

SCOTT 310-E FM Tuner. 212-438-5714 eves

TANNOY DUAL CONCENTRIC MONITOR GOLD 15
INCH SPEAKERS. Reed G. Hinton, Apt. 12. 25276
Barton Rd., Loma Linda, CA 92354.

USED AUDIO:
QUAD of England, McINTOSH, AUDIO RESEARCH, DY-
NACO, LEVINSON, MARANTZ tubes, JBL, WESTERN
ELECTRIC, ElectroVoice PATRICIAN 600 and most
other esoteric separates, mc. carts, tonearms, tuners,
amps. NO MASS MERCHANDISE, please. Call collect
(617) 969-2727 or write: Bob Heenan, Box 782, Brook-
line Village, MA 02147. Also soon starting audio muse-
um for USA audio from 1930's to date. Interested con-
signors with FISHER, SCOTT, PILOT, RCA et al. and
suggestions please contact. (617) 969-2727

WANTED: EICO HF 89 or HF 89A AMPLIFIER IN
ANY CONDITION. Call Tom (213) 981-4493 6-10 PM
(PST)

BUSINESS OPPORTUNITIES

CABLE FM BROADCAST STATION. Unique no in-
vestment/experience business makes money! Others
work for you! Free Details "CAFM," Box 130-N3, Para-
dise, CA 95969

Want money? Hate hard work? Lazy way to big money.
Cleaver plan $2.00 (Refundable) Noble, Box 10033,
Houston, TX 77206

TAPE RECORDINGS

ON OPEN REEL from master tapes. Philips, Argo,
Telefunken, Vanguard, Unicorn. Catalogue $1.00. Bar-
clay -Crocker, Nom 1470-A, 11 Broadway, NYC
10004. TF

SWING TUNES REVISITED. New stereo recordings of
30's and 40's songs in the original style. Popular prices.
Sountage, 1896 Maywood. S. Euclid, OH 44121.

RADIO PROGRAMS

CATALOGS. Broadcasts, soundtracks. Personalities of
Thirties. Forties. Box 225, New York, N.Y. 10028. TF

RENT RADIO SHOWS: Make your own copies or just
listen. Great way to build your collection reasonably. Ca-
talog $1 refundable. OTR Rental, Box 1146, Livermore.
Ca. 94550 TF

YESTERDAYS RADIO ON TAPE. Reels -Cassettes.
Quality Sound. Reliable Service. Giant catalog $1.00
refundable with first order. ADVENTURES, Box 4822-A,
Inglewood, California 90302. TF

1930-1982 RADIO PROGRAMS. Beats Television!!
Tapes $1.00 Hour! Established esteemed dealer. In-
formative 200 page catalog, $1.25. AM Treasures, Box
192 AU, Babylon, NY 11702.

INSTRUCTION & EDUCATION
LEARN MUSIC THEORY AT HOME with a correspon-
dence course. Send for free information. TECLOR MU-
SIC SCHOOL, Dept. 131A, 323S Franklin #804, Chi-
cago. Illinois 60606.

TAPE AND TAPE RECORDERS
NAME -BRAND RECORDING TAPE, custom loaded.
Available in cassettes, reels, cartridges. Huge savings
from manufacturer. Also low everyday prices on Maxell,
TDK, Ampex, Scotch, BASF, etc. SASE new catalogue.
MJS, 2514 Seaboard Ave., San Jose, CA 95131. (408)
262-8793.

OPEN REEL TAPE - Mostly Ampex, used once (un-
boxed) 7" 1800' or 2400' - 50 Reels for $60.00
(Postpaid) 3600' 101/2" Reels $2.00 each. Sample reel
$1.50 AUDIO TAPES BOX 9584-Z ALEXANDRIA VA
22304

SERVICES
STYLUS RETIPPING - DIAFIX 99, Maple Stream Rd.
Hightstown, N.J. 08520. 609-443-5765.

CUSTOM RECORDING SERVICE, Tapes, discs, and
cassettes. Stereo and mono. Live and copies. Editing.
Masters and pressings. High quality at reasonable rates.
Joseph Giovanelli, Audio -Tech Laboratories, 2819
Newkirk Ave., Brooklyn, N.Y. IN9-7134 TF

NASHVILLE RECORD PRODUCTIONS WILL PRESS
HIGH QUALITY PURE VINYL RECORDS FROM YOUR
TAPES. SEND FOR SAMPLE RECORD AND PRICE
LIST. ALSO FINEST DISC MASTERING. 469 CHEST-
NUT ST., NASHVILLE TENNESSEE 37203 TF

PUBLICATIONS

ARE YOU INTERESTED IN QUALITY, USED
STEREO EQUIPMENT? Send for the PLAY IT
AGAIN SAM newsletter-hundreds of listings-
items for sale-items sought-published 6 times
per year, $6 1 -year subscription, $1 sample copy.
Send today to PLAY IT AGAIN SAM, 12611 Madi-
son Avenue. Lakewood, Ohio 44107, (216) 228-
0040. Master Charge and Visa accepted.

STEREO KNOWLEDGE
Save time and money! Have fun shopping for

and enjoying your stereo! Concise, easy to read for-
mat. Leam the basics of audio and the recording
process. Special section: How you can make the
best buying decision yourself! Send $5.95 to The
Hi-Fi Writer, P.O. Box 497, Glens Falls. NY 12801.

TERRIFIC SWAP OFFERS NATIONWIDE
Rcvrs., amps, TTs, Audio, Ham Gear, Et. 5 issues $2!
"Electronic Trader," Box 73-A, Folly Beach, SC
29439. T.F.
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_ 1000 Orange Ave., West Haven, CT 0651 6
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A SINGER'S DREAM!

-
REMOVES VOCAL FROM MOST STEREO DISCS
The Thompson Vocal Eliminator can actual!, remove most or

virtually all of a 3010 vocalist from a standard stereo record and
yet leave most of the background music urtouched! Not an
equalizer! We can prove it works over the phone. Write or call
for a brochure aid demo record below. COST' $295.00

Time Delay/Ambience
Superior:

Realism  Frequency Response
Versatility Dynamic Range

Time delay is new to consumer audio. Recording
Studios have been doing it for yea's. They have
developed mach more realistic systams than are
presently offered for consumer use, with One notable
exception Our TAD -4.

Call or for a 24 page brochure cm our line of 18
products. Induced will be a product review o the TAD -4 and a
demo record which will allow you to compare our TAD -4 with
other units. A: $650 we aren't cheaper We re Better!

Write to LT Sound, Dept. AU, P.O. Box 338,
Stone Mountain GA 30086, Phone 404 493-1258

SUBSCRIBER SERVICE

Place label here

MOVING? Please give us 8
weeks advance notice. Attach label
with your old address, and write in
rew address below.

RENEWING? Check box
below and attach label with correc-
tions marked, if any.

SUBSCRIBING? Check box
and fill in coupon. For gift subscrip-
tions attach a separate sheet.

Send Audio for 1 year at $13.94

 New subscription 0 Renewal
0 Payment enclosed 0 Bill me

Outside the U.S.: add $6.00 per year.

Name

Address

City

State Zip
51SS7

For faster service call toll -free any
business day, 7:00A.M.- 5:00 PM.
Eastern time.

800-525.9511
(In Colorado 303-447-9330)

AUDIO
1255 Portland Place

P.O. Box 5318
Boulder, CO 80322
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AUDIO

THE ULTIMATE
PLAYBACK

SYSTEM
 All of AUDIO's 1980 issues have been

bound into an attractive and durable
volume. AUDIO '80 gives you rapid
"playback" of valuable, easy access to
vital facts, figures, reviews, and articles.

 Refresh your knowledge of speaker
technology, construction projects,
distortion theory, and more.

 Only a limited quantity is available. A few
sets also remain from 1975, 1977,
1978, and 1979. It's first come, first
served, so place your order now.

 Send a check or money order for $30.00
plus applicable sales tax.

 DO NOT SEND CASH!
 Price includes shipping and handling in

the U.S.A. only.

AUDIO, CBS Publications, 1515 Broadway,
New York, N.Y. 10036

1980 0 1978 0 1975
O 1979 0 1977
Name

Address

City State Zip

"NitaAft../

ACOUSTIC TEST INSTRUMENTS
USE TO ADJUST EQUALIZERS, OPTIMIZE

SPEAKER PLACEMENT, ETC.

Complete Test Set 5399
Calibrated Sound Level Meter 5169
Fractional Octave Pink

Noise Generator $299
Handbook on Acoustic Testing $6

Free broth, HALL ENGINEERING. Dept D4
P 0 Box 506. Martinsville. NJ 08836

12011 647.0377

ViGOLDEN
gramophone

Audio Research
Acoustat
Adcom
ADS
Apt/Holman
Berning
Boston Acoustics
Crown

Magnepan Products
Marco!
M&K
NAD
Nakamichi

Fidelity Research Oracle
Fulton Polk Audio
Grace Prosonics
Grado Rega
Haller Signet
Kenwood ., Purist A Snell Acoustics
Kloss Video Sony
Koetsu Stan

Denneson Linn Products Sumo
Dynavector M.A. Cotter Tandberg

2858 W Market St., Akron, Ohio 44313. Phone (216)-864-4411

ELIMINATE YOUR
"PATCHCORD HEADACHE"
with a CPM-31 Universal
Component
Patching
Matrix.
For more
information,
write or call:
NILES AUDIO CORPORATION
Dept. A/P.O. Box 160818
Miami, FL 33116/(305) 271-9181

NAudiob Caruso
 ACOUSTAT  ARGENT  ARISTON  AUDIO PRO. AUDIRE  BOWERS & WILKINS  CM LABS

 CONRAD-JOHNSON  COUNTERPOINT  THE DAVID BERNING CO.  DAYTON WRIGHT  DECCA  DENNESEN
 DYNAVECTOR  ELECTRO RESEARCH  FRIED  GRACE  HEYBROOK  KEITH MONKS  KENWOOD AUDIO PURIST  KRELL

 LAST  LEACH  LIVE WIRE  LUSTRE  MICHELL  MARCOF  MICRO. NAD  PETERSON AUDIO. POLK AUDIO. PS AUDIO. FIG
 R. H. LABS  SHAHINIAN  SOTA  SPICA  STRAIGHT WIRE  SUMIKO (The Arm)  SUPEX  THIEL  THRESHOLD  VPI  WIN LABS

13831 South Dixie Highway, Miami, Florida 33176 (305) 253-4433
Call or write for literature on specific items.

SON E X Tla*me

SONEX is a specialized acoustical treatment material manufactured from a
high density open -cell urethane which is then formed to our own
proprietary shape for optimum absorption and deflection.

SONEX is an excellent product for in -home audio system applications and
will contribute a marked improvement to any existing hi-fi.

When properly applied SONEX will: Reduce slap echo
Smooth frequency response
Lower noise levels
Eliminate problem standing waves
Control room flexure

For further information and a free bro-
chure write:

Dealer inquiries welcome

Esotech Inc.
7778 Mitchell Rd.
Minneapolis, MN 55344
(612) 934-5790

AD INDEX

Firm (Reader Service No.) Page
ADC (1,2) 22
ADS (3) 21

AKG 34

Acousta: (4) 22

Allison 26

Audio Pro (5, 6 22, 23
Audio Source (7) 69

Audio-Technica (8, 9) 49, 74

Bryston (10) 46

Carver Corp (11) 15

Castle Marketing (12) 16

Celestion (13) 51

dbx (14) 47

Dahlquist. Inc. (15) 23
Denon (16, 17) 12, 61

Discwasher 2

Dynavector (1 8) 19

EPI (19) 70 & 71

Fourier Systems, Inc. (20) 30

J. B. Lansing {21) 35

JVC Corp.(22) 5

KEF (52) 3

Kenwood (23) 8

Koss (24) 22

Loranger (25) 73

Maxell (26) 97

McIntosh (60) 68
Mission (27) Coy. Ill

Monster Cable t28, 29, 30) 23

Morclaunt-Short (31) 13

NAD (32) 94

Onkyo (33) 31

Pickering (34) 25

Pioneer (35) Coy. II & I

Quad (36) 4

RCA (37) 67

Russound (38) 23

Sansui (39) 7

Shure Brothers (40) 95

Signet (41) 65

Snell Acoustics (42) 36

Sony (43) 63

Speakerlab(44) 69

Stanton Magnetics (45) 22

TDK (46, 47) 26, 37

Technics (48) Caw. IV

Thorens (49) 43

United Audio Procucts (50) 17

Yamaha (51) 27
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BEHI\D THE SCE\ES
BERT WHYTE

Most people who assemble a
stereo component system usu-
ally start out with a relatively

modest outfit. With extensive listening,
their critical faculties generally become
more acute, and this usually leads to a
continual upgrading of the quality of their
systems. Some people, hopelessly smit-
ten with the delights of high -quality
sound, throw financial constraints to the
wind and acquire a stereo system with a
very high level of sophistication. What-
ever the quality level of their sound sys-
tems, if these people regularly attend
classical music concerts, they are famil-
iar with the experience of listening to live
music. Thus, it doesn't take them very
long to recognize the inadequacies of
their systems, no matter how good the
system might be in comparison to the
concert hall experience. They realize
there are some vital elements missing in
the sound of the music reproduced in
their home listening environment. While
we may be a long way off in developing
the technology which will completely
simulate the concert hall listening experi-
ence in the home, modest beginnings
have been made in that direction. For
some time now, we have known about a
method of sound processing which pro-
vides us with a fairly significant quotient
of that elusive concert -hall sound in the
home listening situation. I refer, of
course, to time -delay and ambience en-
hancement technology.

The time -delay devices currently on
the market are either of the analog type
using BBD (so-called "bucket brigade")
chips or the delay line, or digital delay,
systems. Both types of units usually fea-
ture variable delay times ranging from
10 to 100 milliseconds and a means of
multiple recirculation of the delays to
create reverberation. Both units also
have advantages and disadvantages.
The main problem with most analog de-
lay systems has been their poor signal-
to-noise ratio and the artificiality and
spurious colorations of the synthesized
reverberation. With one exception, the
digital delay units have also had noise
problems in the area of quantization
noise, plus unnatural sounding rever-
beration. Nonetheless, a properly set up
delay system can effect a dramatic in-
crease in the perceived naturalness of
the recorded sound.

Benchmark Acoustics of New York
City has introduced its new Model ARU

Ambience Access System. The inven-
tion of Francis Daniel, a bright young re-
cording engineer with a broad knowl-
edge of acoustics, the ARU is particular-
ly well engineered and one of the most
effective devices of this type I have en-
countered. Daniel stresses the fact that
his unit is an ambience recovery system
that does not employ ambience "syn-
thesizing" in any way. His system is
based on the well-known fact that all re-
cordings have "hidden ambience," out -
of -phase signals of long and short delays
of incredible complexity. How much of
this ambience is in a given recording de-
pends on the nature of the recording lo-
cale, the kind of microphone techniques
employed, and the skill of the recording
engineer in capturing the acoustic char-
acteristics which enhance the realism of
his recording. The ARU is comprised of
two units. The main unit is a slim, attrac-
tively styled enclosure that has a mode
switch, a rear balance control, a side
balance control and a "null" control
whose function I will explain shortly.
There is also a 10 -segment LED display
labeled "cross -correlation" which is a
measure of the out -of -phase information.
The higher this display reads, the more
ambient information is in the recording.
The remote control module is supplied
with 25 feet of interconnecting cable,
with longer lengths optionally available. It

has a master level control, side and rear
level controls, and a control labeled "Lo -
Fill" which will also be explained.

The main unit of the Model ARU is
prelerably installed between a preampli-
fier and power amplifier or in a tape
monitor loop, although this latter manner
of use will degrade signal-to-noise ratio.
While there is no processing whatever of
signals to the front speakers, purists will
be glad to know that by means of a "Y"
connector on the output of their pream-
plifier, they can avoid interposing the
unit between their preamplifier and pow-
er amplifier. However, in so doing this,
the master level control on the remote
module will lose part of its function. As
with most time -delay and ambience sys-
tems, the ARU delivers its signals to a
second stereo amplifier and speakers lo-
cated to the rear of the listener. For opti-
mum performance, the ARU goes a step
further by enabling the use of a third
stereo amplifier and a pair of side -
mounted speakers. This unit is an ana-
log ambience recovery system, and Dan-
iel uses the latest Matsushita (Panasonic)
BBD chip for his delay augmented by a
clever compansion and pre- and de -em-
phasis circuit which affords a signal-to-
noise ratio, in both the rear and side
channels, of almost 80 dB. This is con-
siderably quieter than previous BBD de-
signs of this type. Operationally, the

AUDIO/DECEMBER 1 981 Illustration: Ann Neumann 93
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Enter No. 32 on Reader Service Card

Benchmark Acoustics'
new Model ARU
Ambience Access System
is designed to recover, not
synthesize, out -of -phase
ambience signals.

The Benchmark Acoustics Model ARU
Ambience Access System.

ARU feeds the ambient information to
the rear channels out of phase, and it is
delayed by 30 mS; this assures maxi-
mum noncoherent signals in the rear
channels. The "Lo -Fill" control now
comes into play, extracting mono infor-
mation below 60 Hz, and this is also fed
to the rear speakers after the same time
delay as the out -of -phase information.

 The combined effects of the time and
spatial dispersion of the very low fre-
quencies is subjectively perceived as a
large increase of bass. The side chan-
nels are fed differently. They receive the
left and right channels of the stereo sig-
nal, then delayed by 30 mS, thus en-
abling the ear to largely ignore the direct
sound and instead detect the original
ambience in the source. It goes without
saying that the rear and the side power
amplifiers and speakers can be very
modest in power and size and that quite
a number of possible layout configura-
tions can achieve good results in a varie-
ty of listening rooms.

The "Null" control is used to obtain a
minimum volume of sound in the rear
speakers. This adjusts the cross -correla-
tion circuits for maximum extraction of
ambience from the source recordings. In
use, the rear speakers are adjusted first
for L/R balance and level in relation to
the sound levels of the front channels,
and then the level of the side channels is
blended into the sound field. A certain
amount of interplay between the speak-
ers takes place, and one rapidly be-
comes proficient in achieving satisfacto-
ry balances; this adjustment is made all
the easier with the remote control. The
increase in the realism of the music us-
ing just the rear channels is very con-
vincing. Given a recording made in a
fine concert hall with simple microphone
techniques (like a Blumlein coincident

94

pair), the recreation of the large acoustic
space of the hall through the six -speaker
array and the subsequent increase in re-
alism is quite simply breathtaking.
Benchmark's ARU Ambience Access
System is priced at $829, and the com-
pany is located at 201 West 89th St.,
New York, N.Y. 10024.

Monster Cable, well-known for their
highly regarded heavy-duty speaker
wire, has branched out with a whole line
of new cables and interconnect hard-
ware and other audio accessories.
These interesting and practical new au-
dio connectors are called Powerloks,
and essentially they are heavy, ma-
chined (rather than stamped) banana
plugs of the single -terminal variety.
These gold-plated units have an expand-
able -collet locking system. When the
plug is inserted into the female recep-
tacle, a turn of the knurled grip on the
top of the plug expands the spring fin-
gers of the plug and internally locks it in
place. A locking device on the top of the
plug accepts large gold-plated spade
lugs which can handle wire as large in
diameter as the firm's Monster cable. No
price has been announced as yet. Less
elaborate, but nonetheless useful, is the
Super Monster Tip. Again, this is a single
banana plug, gold-plated, with heavy
spring fingers. Large diameter wire can
be attached by a special crimping tool,
available at Monster Cable dealers, who
will also cut Monster cable to any length
and install these tips, plus special grips
and strain reliefs.

IMF Electronics Inc. of England, a
speaker manufacturer heavily involved
with "Ambisonic" surround sound re-
cording, has evidently decided to meet
the dynamic challenges of the digital era
with the introduction of their Special Ap-
plications Control Monitor speaker. This
does not replace their well-known Refer-
ence Monitor Four speaker, though it is
akin to it but has heavier duty drive units.
The midrange and tweeter are separate-
ly mounted on top of the main speaker
enclosure and are phase aligned. During
a demonstration, they certainly had a big
sound output while sounding extremely
linear. The company is continuing ambi-
sonic experiments, and I have been
promised a recording of the Royal Wed-
ding made with the Calrec Soundfield
mike. I actually spotted one in St. Paul's
during the video broadcast of the wed-
ding! Al
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V IS UPS IV
From the dawn of recorded stereo.SHORE m 'lions of audiophiles have turned to
Shure pinono cartridges to get th-e most
from their stereo systems-and for

good reason. We introdLced the first moving magnet
cartndce the first truly h gh ficel ty low mass stereo
cartridce. and a host of other inrovat ons. right Lp to
today's Hyperelliptical stylus to. Dynamic Stabilizer. and
SIDE -C UARD stylus prctecticn system.From the origi-
nal M3D. the first high ficelity stereo cartridge (which is
still available) to the V15 Type IV. Shure has been the
leader in phono cartridge technclogy

Our complete phono cartridge I ne. wi-h over 100
modes for all applications. is by far the widest selection
offered by any phono cartricge manufac:urer in the
world. For more than 25 years Shore has been the
performance. technological. aid sales leader in high
fidelity phono cartridges anc thats why millions of
audiophiles around the world have made us their source
of sound. See your Shure dealer about L pgrading your
system with the number cie name in phono cartridges.

Shure B o hers Inc.. 222 Haitrey Avenue Evarston. IL 60204
In Canada: A C Simmoncis & Sons Lrnited

Manufacturer cf high fidelity ccrnponeits. mtrophones. loudspeakers, sound systems and related ::ircuitry.
EnterNo,loonReacierServiceCard



JVC Color
Video Camera

Model GX-88U color video camera
has a built-in viewfinder using a 11/2 -inch
cathode-ray tube viewscreen for moni-
toring during shooting, as well as quick
playback checks. In addition, the
viewfinder offers a through -the -lens find-
er which lets the user see exactly what
the camera is seeing, and it can be ad-
justed to an individual user's eyesight by
means of a diopter control ring. Intended
for use with JVC's HR -2200U portable
recorder, the camera offers two -mode
power consumption, full power at 5.8
watts and standby at 2.5 watts. Using
the NB -P1 rechargeable power pack,
the system can record for at least a full
hour; other powering options include the
car battery plug-in cord and an a.c. pow-
er outlet. The standard lens is a 6X pow -

Sharp Video Recorder
The XA-600 is a lightweight, portable

unit featuring two-hour record/playback
capability, simplified insert and assembly
editing, variable slow-motion and still
frame, Automatic Program Search Sys-
tem (APSS), and soft -touch solenoid
controls. Insert editing allows the inser-
tion of new material at the beginning or
middle of an existing program, such as
when adding titles or credits at the start
of a program or when adding illustrations

er zoom which can also be
controlled manually, with the
GL-P06u wide-angle and
the GL-P15u tele as
options.
Price: $1,050.00.
Enter No. 100 on
Reader Service Card

to bridge existing scenes. Assembly
editing enables recording of an individu-
al scene, taking a break, and then add-
ing the next scene with minimal disrup-
tion. Pressing the APSS button permits
skipping ahead to the start of the next
selection or back to the start of the last
previous item. Other features include an
auto rewind system, three -stage battery
discharge indicator, three-way powering,
one -touch recording, etc. Price:
$1,250.00.

Enter No. 101 on Reader Service Card

Pioneer Projection TV
The LS -501 is a single -unit projector -

and -screen television with a 50 -inch
screen. There are three inputs to handle
regular TV, videocassette, and videodisc
without changing input leads, and the
12 -channel electronic tuning keyboard is
duplicated by an 18 -position wireless re-
mote control, which also handles vol-
ume, muting, and power on/off. Price:
$3,300.00.

Enter No. 102 on Reader Service Card
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NOW YOUR
BETA MACH NE
CAN PERFORM
EVEN BETTER
THAN WHEN

YOU BOUGHT It
No matter how well you video
cassette recorder has been
performing, it's never lived up
to its full potential. Because
ur_til recently, you couldn't
buy High Grade video
tape for Beta systems.

With Maxell High
Grade Beta tape.
you'll finally see
what your machine
can do. You'll get
better color
resolution,
sharper images
and clearer
soind.

To create High Grade,
Maxell uses finer, shaker Epitaxial

Enter' No 26 on Peader Service Card

particles and a unique binding
pmc?,ss. The resulting tape

not only produces a
-Dater picture than ordi-

nary video tape, it's a lot
more durable. This drastic-
ally reduces video rear der

head wear and lets you
enjoy a better picture longer.

Su if you own a Beta
recorder, try Maxell High

Grade. You'll discover that the
machine you own is even better

than the one you bought.

maxell
IT'S WORTH IT.
Mame!! Corp° ohm. 60 Oxford Dr Algx.rxhte, N 1 07034
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Addenda
Cassette Retest: Tape 5 Wide Latitude

Tape, Howard A. Roberson (37 Cas-
sette Tapes Tested, Sept. 1980, 44),
Jan., 68.

Construct an Indoor/Outdoor FM Anten-
na, Dr. Frank P. Maloney (Jan. 1981,
38), March, 18.

The New Level Meters, Ronald G. Ajemi-
an (Dec. 1980, 34), May, 16.

Build a Pre-Preamp, W. Marshall Leach
Jr. (Feb. 1978, 36), Oct., 22.

Pioneer F-9 Tuner (Equipment Profile,
Aug. 1981, 36), Oct., 22.

Build a High -Performance THD Analyzer,
Part III, Robert R. Cordell (Sept. 1981,
52), Nov., 14.

Measuring Speaker Motion with a Laser,
Part II, G.J. Adams (Sept. 1981, 40),
Nov., 14.

Build a Double -Barreled Amplifier, W.
Marshall Leach Jr. (April 1980, 36;
May 1980, 44), Dec., 20.

Amplifiers
Crown's Self -Analyzing Power Ampli-

fiers, Gerald Stanley, Feb., 29.

Audio Hall of Fame
Len Feldman & Edgar Villchur Honored,

Jan., 12.

Book Reviews
IEEE Standard Dictionary of Electrical &

Electronic Terms, 2nd Edition, June,
28.

No One Here Gets Out Alive, June, 28.

Cassettes
Cassette Retest: Tape 5 Wide Latitude

Tape, Howard A. Roberson, Jan., 68.
The Mechanism of Magnetic Tape Era-

sure, Peter Vogelgesang, April, 24.
Focus on Head Demagnetization, Her-

man Burstein, April, 25.
The Audio Interview: Willi Studer, Gary

Stock, April, 34.
The New Cassettes: Performance Up-

date, Howard Roberson, Sept., 18.
Focus on Shell Mechanics, Howard

Roberson, Sept., 31.
Directory of Blank Tape, Nov., 22.

Construction Projects
Construct an Indoor/Outdoor FM Anten-

na, Dr. Frank P. Maloney, Jan., 38;
Addenda, March, 18.

Build a Square and Triangle Wave Gen-
erator, M.J. Salvati, Jan., 44.

Build a High -Performance THD Analyzer,
Robert R. Cordell, Part I, July, 34; Part

Aug., 14; Part III, Sept., 52; Adden-
da, Nov., 14.

Digital Recording
Telefunken Digital Mini Disc, Gary Stock,

June, 45.
The Audio Interview: Todd Rundgren,

Jon & Sally Tiven, Nov., 28.
The Audio Interview: Morton Gould,

Gary Stock, Dec., 32.

Directories
Car Stereo Directory, July.

Index of Manufacturers, 16; Radios/
Tape Players, 17; Speakers, 21,
Amps/Equalizers, 26.

Annual Equipment Directory, Oct.
Directory of Manufacturers, 6; Intro-
duction, 44; Preamplifiers, 46; Ampli-
fiers, 52; Tuners, 58; Receivers, 62;
Turntables, 66; Tonearms, 74; Phono
Cartridges, 76; Cassette Decks, 83;
Open -Reel Tape Decks, 96;
Loudspeakers, 98; Microphones, 126;
Headphones, 132; Equalizers, 135.

Directory of Blank Tape, Nov., 22.
1980 Equipment Directory Addenda,

Jan., 26.
1980 Car Stereo Directory Addenda,

Jan., 36.

Equipment Profiles
Akai GX-F90 Cassette Deck, Aug., 46.
Apt Corp. Apt 1 Amplifier, March, 44.
Audio Control C-101 RTA/Equalizer,

April, 50.
Audio-Technica AT -32 Phono Cartridge

and AT -650 Matching Transformer,
Dec., 44.

Bryston 1-B Preamplifie r, Nov., 42.
E -V C015P/CS15P Electret Condenser

Microphones, March, 50.
Jensen T-415 Car Stereo Cassette Deck

and A-60 Power Amp, July, 58.

JVC R -S77 Receiver, Jan., 56.
JVC HR -6700U Videocassette Recor-

der, April, 56.
JVC KD-A7 Cassette Deck, May, 36.
Koss K/4DS Digital Delay System, Dec.,

60.
Marovskis MIT -1 Phono Cartridge, Nov.,

62.
McIntosh MR -80 Tuner, March, 34.
Mitsubishi LT -30 Turntable, June, 68.
Mordaunt-Short Signifer Loudspeaker,

Feb., 56.
MTI 500 Preamplifier, May, 40.
MXR 139 Linear Preamplifier, Nov., 58.
Nakamichi 1000 ZXL Cassette Deck,

June, 54.
Onkyo CP-1150F Turntable, Aug., 42.
Phase Linear 1100 Series Two Paramet-

ric EQ, Dec., 52.
Phase Linear 1200 Series Two RTA,

Dec., 56.
Pioneer F-9 Tuner, Aug., 36; Addenda,

Oct., 22.
Pioneer A-9 Amplifier, Dec., 38.
Realistic STA-2200 Receiver, Feb., 44.
SAE Two C4 Cassette Deck, Feb., 50.
SAE A-501 Amplifier, Nov., 46.
Shure V15 Type IV Phono Cartridge and

SME 3009 III Tonearm, May, 44.
Shure MV3OHE Phono Cartridge and

Tonearm Combination, June, 62.
SME 3009 III Tonearm and Shure V15

Type IV Phono Cartridge, May, 44.
Sony ST -J75 Tuner, April, 44.
Sony TC-K81 Cassette Deck, Nov., 50.
Sony PS -X800 Turntable, Dec., 48.
Soundcraftsmen RA7502 Power Ampli-

fier, July, 54.
Symmetry ACS -1 Stereo Crossover,

Jan., 65.
Technics SA -424 Receiver, Aug., 50.
Technics SH-F101 FM Antenna, Aug.,

55.
Technics RS -M95 Cassette Deck, Sept.,

62.
Technics SL-QL1 Turntable and P22S

Phono Cartridge, Nov., 55.
Wharfedale E-90 Loudspeaker System,

Sept., 68.
Yamaha R-2000 Receiver, July, 44.

Headphones
The New Featherweight Headphones,

Gary Stock, May, 30.
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History
Acoustics Circa 1657 - Explorations

into Our Acoustic Heritage, Don &
Carolyn Davis, Feb., 40.

Lirpa StereoMusikon Discovered!, Jim
Wilson, April, 40.

The Roots of High Fidelity Sound, Bert
Whyte, June, 34.

Fifty Years of TV, Eugene Pitts III and
Walter I. Seigal, July, 28.

A Christmas Gift of Music, Long Ago,
Hans Fantel, Dec., 28.

Interviews
KLH's Daniel von Recklinghausen, Gary

Stock, Feb., 20.
Willi Studer, Gary Stock, April, 34.
Todd Rundgren, Jon & Sally Tiven,

Nov., 28.
Morton Gould, Gary Stock, Dec. 32.

Loudspeakers
The Audio Interview: KLH's Daniel von

Recklinghausen, Gary Stock, Feb., 20.
Measuring Speaker Motion with a Laser,

G.J. Adams, Part I, Aug., 26; Part
Sept., 40; Addenda, Nov., 14.

Measurement
All That Data: Tape Deck Frequency Re-

sponse and Headroom, Howard A.
Roberson, Jan., 24.

Measuring Speaker Motion with a Laser,
G. J. Adams, Part I, Aug., 26; Part
Sept., 40; Addenda, Nov., 14.

Noise Reduction
Dolby C -Type Noise Reduction, Joseph

Hull, May, 20.
National's New Noise -Reduction Chip,

Ralph Hodges, Nov., 34.

Obituaries
Alexander M. Poniatoff, Feb., 96.
Paul G. A. H. Voigt, by Donald Aldous,

June, 12.

Phono Cartridges
More Than One Vertical Tracking Angle,
Jon M. Risch and Bruce R. Maier,
March, 21.

The Phono Cartridge Electrical Output
Network, Arnold Schwartz, March, 26.

Psychoacoustics
Audio - Pain or Pleasure?, Martin Po-

lon, Jan., 48.

Tape Recording & Recorders
The Mechanism of Magnetic Tape Era-

sure, Peter Vogelgesang, April, 24.
Focus on Head Demagnetization, Her-

man Burstein, April, 25.
The Audio Interview: Willi Studer, Gary

Stock, April, 34.
The New Cassettes: Performance Up-

date, Howard Roberson, Sept., 18.
Focus on Shell Mechanics, Howard

Roberson, Sept., 31.

Turntables
Linear Tracking Turntables, Gary Stock,

June, 48.

Video
JVC HR -6700U Videocassette Recorder

(Equipment Profile), April, 56.
Sony Pro feel: "The Video Screen in

Your Future," Leonard Feldman, May,
34.

The Audio Interview: Todd Rundgren,
Jon & Sally Tiven, Nov., 28.

Adams, G. J., Measuring Speaker
Motion with a Laser, Part I, Aug., 26;
Part II, Sept., 40; Addenda, Nov., 14.

Aldous, Donald, Obituary of Paul
G.A.H. Voigt, June, 12.

Burstein, Herman, Focus on Head De-
magnetization, April, 25.

Cordell, Robert R., Build a High -Per-
formance THD Analyzer, Part I, July,
34; Part II, Aug., 14; Part III, Sept.,
52; Addenda, Nov., 14.

Davis, Don & Carolyn, Acoustics Circa
1657 - Explorations into Our Acous-
tic Heritage, Feb., 40.

Fantel, Hans, A Christmas Gift of Mu-
sic, Long Ago, Dec., 28.

Feldman, Leonard, Sony Pro feel: "The
Video Screen in Your Future," May,
34.

Hodges, Ralph, National's New Noise -
Reduction Chip, Nov., 34.

Hull, Joseph, Dolby C -Type Noise Re-
duction, May, 20.

Maier, Bruce R. and Jon M. Risch,
More Than One Vertical Tracking An-
gle, March, 21.

Maloney, Dr. Frank P., Construct an
Indoor/Outdoor FM Antenna, Jan.,
38; Addenda, March, 18.

Pitts, Eugene III and Walter I. Seigal,
Fifty Years of TV, July, 28.

Polon, Martin, Audio - Pain or Plea-
sure?, Jan., 48.

Risch, Jon M. and Bruce R. Maier,

More Than One Vertical Tracking An-
gle, March, 21.

Roberson, Howard A., All That Data:
Tape Deck Frequency Response and
Headroom, Jan., 24; Cassette Retest:
Tape 5 Wide Latitude Tape, Jan.,68; The
New Cassettes: Performance Update,
Sept., 18; Focus on Shell Mechanics,
Sept., 31.
Salve% M.J., Build a Square and Trian-

gle Wave Generator, Jan., 44.
Schwartz, Arnold, The Phono Car-

tridge Electrical Output Network,
March, 26.

Seigal, Walter I. and Eugene Pitts III,
Fifty Years of TV, July, 28.

Stanley, Gerald, Crown's Self -Analyz-
ing Power Amplifiers, Feb., 29.

Stock, Gary, The Audio Interview:
KLH's Daniel von Recklinghausen,
Feb., 20; The Audio Interview: Willi
Studer, April, 34; The New Feath-
erweight Headphones, May, 30; Tele-
funken Digital Mini Disc, June, 45; Lin-
ear Tracking Turntables, June, 48;
Interview: Morton Gould, Dec., 32.

liven, Jon & Sally, The Audio Inter-
view: Todd Rundgren, Nov., 28.

Vogelgesang, Peter, The Mechanism
of Magnetic Tape Erasure, April, 24.

Wilson, Jim, Lirpa StereoMusikon Dis-
covered!, April, 40.

Whyte, Bert, The Roots of High Fidelity
Sound, June, 34.
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THAT'S THE WAY IT WAS
WALTER I. SEIGAL

The first daytime serial on CBS
was The Easy Aces, starring
Goodman and Jane Ace. These

photos from October 10, 1933 show
The Aces along with their "best friend, -
Marge, played by Mary Hunter, and an-
nouncer Paul Douglas. Also note the in-
novative microphone use; in addition to
the standing mike used by Douglas and
the hanging mike over the table, there is
a third mike flush -mounted into the top
of the table.
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and when you switch over to the 770's
you will smile and say...it's magic

because there is nothing like it
under the sun!
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Beyond quartz, the world's most precise tuning system,
lies a new ability to expand sound.

Imagine you're in a room with Technics SA -828 receiver.
What you hear is beautiful stereo Then you activate Technics
variable Dimension Control. Incredibly, the sound begins
to move. The stereo image widens to the point where tr e
music begins to surround you. You're intrigued by its rich less
and depth. You're'enveloped by a new experience in sound.
That's the wonder of the patented technology in Technics
Dimension Control.

Just as wondrous is quartz synthesis, the world's most
precise tuning system. That's how the SA -828 quartz syn-
thesizer eliminates FM drift as well as the hassle of tunirg.
You can even preset and instantly retrieve 7 FM and 7AM
stations, all perfectly in tune.

Another perfect example of Technics technology is our

synchro-bias circuitry. What it does is constantly send minute
amounts of power to the amplifier transistors. And since
they can't switch on or off, switching distortion is eliminated.

And when it comes tc power, the SA -828 has plenty:
100 watts per channel minimum RMS into 8 ohms from
20Hz to 20kHz with no more than 0.005% total harmonic
distortion.

The SA -828 goes on ti show its sophistication with a
super -quiet phono equalizer, soft touch program selectors,
fully electronic volume cont-ol, and a Dimension Control dis-
play that doubles as a power level meter.

Technics SA -828 is part of a full line of quartz synthe-
sized receivers. Hear it for yourself. Beyond its quartz
synthesizer lies a new dimension in sound.

Technics
The science of sound
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