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No hangover!
Hangover-a rather loose
term to describe the stored
energy resonance in a
loudspeaker, the principal
cause of coloration that
immediately tells you
you're listening to a
loudspeaker.
Take it away and there's a
new world-the
loudspeakers have nothing
more to say-instead
there's just the orchestra and
the magic of the music.
If music is an important part
of your life, then a pair
of ESL -63 loudspeakers
could be the best
investment you've
ever made.

Perhaps even
something

to celebrate about.
For further details and the
name and address of your
nearest QUAD ESL -63
retailer, write: QUAD,
425 Sherman Avenue,
Palo Alto, CA 94306.
In Canada: May Audio
Marketing Ltee, Ltd. ,

Longueuil, Quebec J4G 1P8
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for the closest approach

to the original sound
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Buff Stuff
from TDK.
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You, the audiophile, are the toughest
critic we know when it, comes to sound
performance. You're very selective in
deciding the perfect equipment for
your recording and listening needs.

And you're just as selective in
choosing your recording tape. TDK
knows that. So we developed a line of
high performance audio cassettes
that meet your critical requirements.

We call it the TDK Professional
Reference Series.
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You're probably using TDK
SA -X high bias cassettes now be-
cause of their superior performance
characteristics. In addition, TDK has
developedlnormal bias AD -X which
uses TDK's famous Avilyn particle
formulation and delivers a wider
dynamic range with far less distor-
tion than ever before. Plus, TDK'F-
unique metal bias MA -R cassette
which features high-energy perform-
ance in a cne-of-a-kind unibody

die-cast metal frame.
The TDK Professional Reference

Series..._t'll sound impressive to your
ears. So share the pleasure with your
friends; ley'll appreciate it.

DK®
THE MACHINE FOR YOUR MACHINE

01982 TDK Electronics Corp
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Objective: Create an exciting radial that
delivers unique style and

perform cmce.
Solution: The Radial Tau

All Radial VA' tires feature
distinctive Raised White
Letters. Letters which

prominently display your
appreciation of excellence in

radial tires. Available in 50, 60
and 70 series sizes.

Experience European -
style handling and cor-

nering achieved through a
computer -optimized, wide,

stable block tread. And the
Radial T/A tire's aggressive

high-tech tread pattern offers
excellent traction you can
count on-in wet and dry
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BFGoodrich makes the only
complete line of advanced
Tilt' High Tech Radials.

Radials that are respected
worldwide for their impressive

track record and outstanding
road performance. If you're
looking for a tire that maintains

your high standards of quality,
there's a T/A High Tech Radial
designed for you.

This unique combination of
advanced materials and
technology sets Radial T/A
tires apart from the rest:

A. Deep tread depth, five, six,
and seven ribs wide.

B. Four -ply DuroGardn folded
belt system.

C. Dual compound tread.
D. Two radial plies.

E. Wraparound tread design.

13IFGoodrich

as

A. B. C.D.E.

WIIMINWA\

;IN  

r

msft.`11211k\
"a---ftieJerreric:
ItA.\4+1a,

A

.0'

Enter No. 9 on Reader Service Card ©1981 BFGoockich Ca



AUDIO ETC
EDWARD TATNALL CANBY

CARNEGIE &
CACTUS

Installment IV of my on -again, off -
again hi-fi autobiography ap-
peared, I see, well over a year ago

in the February 1982 issue. I keep for-
getting, the time lag keeps widening.
Pretty soon it'll be a half -century if I

don't get going. So herewith Install-
ment V; you'll find the first three seg-
ments back in 1980, in the January,
May and December issues of that year.

There are two incongruous appeals,
I hope, in this reminiscent material. The
first, I trust, is for the younger readers

who, hard to believe, actually
do not know much about
our Early Days. Well, I was

there and I enjoyed every bit, so why
not tell about it? Second, of course, is
for you elderly souls, of my own ilk;
there will be nostalgia and humorous
memories. The things we took for
granted seem so quaint now. And
yet-yes, that's the way they were, all
right. So here goes.

You'll recall (IV) my experience as a
young college music instructor with
that remarkable proto-hi-fi monster ma-
chine, the Carnegie Phonograph by
Federal Telegraph, size of a small ele-
phant-the working part of a gift that
included some thousand or so 78 -rpm
records presented back in the mid -
'30s to worthy colleges and schools
with music programs. If you will think
how soon this came after the very start
of modern electrical recording, you will
understand the impact it had and its
importance in music teaching.

Music education for the "amateur"-
we called it Music Appreciation (a term
I have always detested)-was then
barely beginning to use recorded mu-
sic. A few years before, there hadn't
been any, except those famous bits of
opera a la Caruso and, of course, mil-
lions of corny two -minute ballads, joke
recitations, tear-jerkers, and jazz
discs, all of which were awful from the
point of view of a Professor of Music.
But the buildup, especially in Europe-
an recording, was very rapid. By the
middle 1930s, most of the standard
classic repertory had been recorded-
there was one recording of almost
everything you could name, and even
a few duplications here and there. It
was on this remarkable new foundation
that the Carnegie people built their
happy idea of an all-out musical gift to
the world of Education.

Classroom music was still a thing
that was talked about, lectured upon,
and then played on a piano-whether
it was a symphony, an opera, a chorus
or a string quartet. Every classroom
had the required piano, and all teach-
ers of music were supposed to be able
to play the Beethoven Fifth or a Pale-
strina Mass or "Tristan and Isolde" in
some vaguely convincing manner so
that, just maybe, the students might
actually recognize it in the flesh, the
live performance. The very latest inno-
vation in teaching method was the new
small phonograph which began to ap-
pear in every music classroom, right
next to the usual piano, and, in the
Music Library, off in an obscure corner
near the reference books, a reluctant
shelf of very breakable 78s. All this, I

assure you, was considered unpleas-
antly radical by most of the music per-
sonnel, including the librarian. It was
roughly as jolting as the appearance of

woman Professor in an all-
male college. A good many
years had to go by before
the school and college

teachers came around to
thinking that maybe records could be
moderately useful, since the students
really seemed to appreciate them. But
the transition was not easy. For most
older teachers, it was canned music
even before James Petrillo invented
that term-was it for this that they had
spent much of a lifetime training in pi-
ano technique for the propagation of
the musical faith?

For those of us who were of student
age, there were no qualms at all. The
generous (relatively) collections of re-
cords that now came to our ears in our
classes, no matter how badly dis-
played, were the very wave of the fu-
ture, the latest thing in technology. It
was precisely like the computer termi-
nals and electronic music labs of to-
day-we could afford a few records
and a modest player in our rooms or
homes, but the Music Department had
all this munificence, this profusion of
recorded sound, real music! And we
could even borrow it, sometimes. Just
as today you can go to school, music
or otherwise, and play with the big
computer stuff. But it was really hell for
the old professors, trained in the tradi-
tions of the 19th century, when artists
were purely artists, not mechanics and
electricians.

Machinery, any machinery, was still
anathema to the artistic soul. You must
understand that artists, any sort, were
the 19th century's only
holdouts (or so they
felt) against the crass-
ness and crudity of the
Industrial Age. They were aesthetes,
they had Finer Sensibilities, they could
not bear to think of such things as
locomotives and steam engines. Or
automobiles. Oh yes, one could learn
to cope, to a practical degree. Life
required it. But please, do not expect
us to approve! And so in this early
period of the electric record player,
these scrupulously trained teacher -art-
ists ran their phonographs about the
way they ran their cars in those final
days of the horse. They got where they
were going, but teeth -gnashing may-
hem was committed en route. More or
less deliberately, one sensed.

The artists, and almost all "intellectu-
als," avoided any sort of feeling for the
merely mechanical, as somehow un-
worthy of those Finer Sensibilities they
felt they possessed. Or, of course, that
one's parents and teachers said we
should possess. It was right and prop-
er to hate the machine, or to master it
and make fun of it.

Even my amiable mother (no musi-
cian, but a music lover and an artistic
soul) fell for this line of thought. She
and her closest woman friend jointly
bought a Model T Ford when my father
went off to WWI, and they happily went

8 AUDIO/MAY 1983
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"For us students, the
classroom phonograph was
the wave of the future, the
latest in technology, like
computers and electronic
music labs today."

bouncing around the Connecticut
countryside, dirt roads and all, learning
to drive backwards up a hill when the
low -gear band gave out, putting aside
the old gray mare (named Martha) for
good. They hadn't the faintest idea,
though, what they were doing with that
large and potentially dangerous ma-
chine-it was all a lark. Two artistic
souls on a plebeian holiday.

Almost immediately upon at last en-
tering the Big City, they drove that
Model T straight into a trolley car,
somehow wedging it irretrievably be-
tween that and another trolley coming
the other direction, just like the famous
Keystone Kop movie. Nobody was
hurt; they didn't drive very fast in Mod-
el T Fords. So we got an early Chevro-
let and, a bit later, my mother commit-
ted the ultimate artistic boo-boo; one
morning she gaily backed the Chevro-
let out of our new garage and forgot to
open the door first. Such a splintering
crash you never heard. Artistic license,
shall we say?

You may now, with this bit of back-
ground, go back to February of last
year and read my account of the Pro-
fessor and the Carnegie Phonograph,
the elephant machine, or rather the
home-made local substitute the Phys-
ics people built for him. Same story!
There were only two ways the artist
could react-either he took on the me-
chanical monsters in fear and trem-
bling, hating and despising, or just had
a good time, like my mother-in neither
case knowing, nor wanting to know,
anything at all about the machinery's
real operation.

Yeah, I was an artistic soul, too. I still
am. But oddly enough I was also a
mechanical/electrical soul. I loved trol-
ley cars, I was devoted to trains and
fascinated by subways, to my literary
father's infinite disgust. That's why I am
here.

The Carnegie Set, as we sometimes
called it, was a lifetime influence on me
as you may easily understand. Such an
unbelievable abundance! And as al-
ready mentioned, by the sheerest coin-
cidence I encountered it twice, in my
first and only two jobs teaching Music
Appreciation. When I arrived for my
very first working day ever, I walked
into an office piled to the ceiling with
huge packing boxes, every one of
them filled with RECORDS. And it was

my first duty to get those things out of
the boxes and into some order on the
waiting shelves. So within days I found
myself automatic "curator" of the new
record collection, and its librarian and
indexer as well. Quite simply, nobody
else was interested, and wasn't it nice
to have an enthusiastic youth who
would do all the heavy work?

While the profs and the instructors
stayed away in droves, I struggled; af-
ter a week or so the Boss came in
cautiously, but only to ask for a couple
of records he might get to use, "Would
I find them please?" No card indexes
for him. So now I was the stock boy. I

pawed through a dozen half -unloaded
boxes before I found what he wanted,
by a sort of intuition, I guess. I was
inundated with discs, flooded, snowed
under; they were everywhere, in total
confusion. Maybe Carnegie had
packed them in some sort of order
(singles only, in thin paper jackets, no
albums at all) but I didn't discover it-
or more likely, I just unpacked so en-
thusiastically that I never even noticed.

But this was getting to be too much.
Somehow, I had to make order. Do you
think I knew anything about catalog-
ing? My own little collection was still in
the loose -pile stage and no problem. I

had not the slightest idea how to go
about shelving a thousand records.

Leave that be, since I've told of my
eventual catalog system in a series
written here a few years ago. Anyhow,
with a bit of prompting and a lot of help
from our undergraduate hired office
boy (now a big wheel in the AMA), I did
work out a way to do it which was
unique, in that you could use the file
cards we typed up or, alt6rnatively, go
directly to the shelves in that small
cubbyhole office and read a coded
label on every disc-if you could re-
member the code. B15 v1C. Bach Vio-
lin Concerto. I still remember a lot of
the composers' "ID" numbers. Years
later I discovered that this was merely
a Canby variation on the universal
Dewey Decimal System, still used in
many libraries. Somebody must have
set me on the right track.

Then we opened for the general uni-
versity public, who could borrow our
magnificent Carnegie records for
themselves if they had the right cre-
dentials. This was heaven! There I sat,
presiding over the goodies and meet-

ing everybody I could ever want to
know who loved music and enjoyed
records in that university. The most sig-
nificant consequence, as I've said,
was my growing acquaintance with the
Physics and Math people in the gradu-
ate school, prolific record borrowers,
and thus my introduction by them to
the very earliest beginnings of compo-
nent hi-fi.

If you think lending out LPs is a haz-
ardous business, consider the lordly
12 -inch shellac 78, incredibly break-
able, crackable, hideously gougeable
and scratchable by steel needles
topped with five or six ounces of pick-
up. They did very well, those records,
as long as you left them in the stacks.
Or avoided stepping on them or acci-
dentally sitting on one-or dropping it.
But to lend was to destroy, as we
quickly found. I have a vague feeling
that we could order replacements
through the Carnegie people, who
dealt in large volume and even had
their own special pressings. I do know
that we cracked and broke discs right
and left, and the damage was proba-
bly done as often by our own faculty
members as by the very conscientious
outside borrowers.

So-we set up rules. Just like today!
But how different. Some of those rules
were bizarre, as I think of them now.
But they helped, they really made the
difference. At the expense of fi, to put it
mildly. We required, for instance, that
all borrowers use wooden stylus
points. . . .

You think I'm joking? Not at all. The
rule actually said "cactus or fibre" but
these were merely hard wood in two
formats. Those things were widely
used in the 1930 period, especially by
the real highbrow connoisseurs. They
did indeed preserve Our precious re-
cords, though not from breakage or
cracking. With a wooden needle
screwed in place, you could not gouge
a hole, nor make a scratch.

So long as the disc stayed in one
piece, there was nothing those gor-
geous styli could do to harm it, except
to leave a thick sludge of powdered
sawdust in the grooves. So- -what if
the highs extended upwards to, may-
be, 1,000 cycles, 1 kHz? What if the
point disintegrated after half a side?
The record was preserved! That was
the real point. A

10 AUDIO/MAY 1983



Have you ever heard
a cassette sound like real music?

You've had your hair blown,

your glasses shattered...

DENON DX4/90
NOMA POSITION

now listen to real music.

TO MAKE A CASSETTE SOUND
LIKE MUSIC, YOU'VE GOT
TO KNOW WHAT MUSIC
SOUNDS LIKE.

Other than making tape, most cassette manu-
facturers have nothing to do with music. Denon,
on the other hand, has been in the music business
for well over seventy years. Denon professional
equipment can be found in almost every single
Japanese radio station and recording studio.
Denon is the company credited with the develop-
ment of the PCM recording process, a develop-
ment which has already revolutionized the entire
recording industry. And, when it comes to tape,
Denon has been making it for over twenty-five
years.

CASSETTE TAPES CAN MEASURE
ALIKE AND STILL
SOUND DIFFERENT.

Serious audiophiles know that components
with identical specifications can sound noticeably
different. Conventional measurement techniques
do not explain this phenomenon, so words such
as "musical" are often used to describe sound
that possesses the "life -like" characteristics of
real music.

THE FIRST TRUE MEASUREMENT
OF TAPE SOUND QUALITY

The reason conventional tape testing measure-
ments do not tell the whole performance story is
that they are based on simple test tones rather
than complex musical signals.

Denon adopted a unique means for measuring
Dynamic Distortion, the distortion created on the
tape by actual musical signals. By specifically
developing formulations to reduce Dynamic Dis-
tortion, Denon was able to significantly improve
DX Tape's ability to accurately recreate the sound
of real music. It is no wonder that Denon DX -
Tape is rapidly becoming the first true "audio-
phile's" cassette.

DENON
Imagine what well do next.
Nippon Columbia Co., Ltd., No. 14-14, 4-Chome, Akasaka, Minato-Ku, Tokyo 107, Japan
Denon America, Inc.. 27 Law Drive, Fairfield, N.J. 07006
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VIDEO SCENES
BERT WHYTE

DISC & DATA
At the WCES in January, video-
disc activities were minimal.
Pioneer was not exhibiting their

LaserVision players, having held a
special press conference in New York
before the WCES, heavily concentrat-
ing on their vastly improved software
situation. JVC's "suspension" of their
VHD program caused a lot of com-
ment, pro and con, and though a
spring introduction date has been set
for Japan, there are no new U.S. plans.
Perhaps part of their decision was
prompted by the resurgence of the la-
serdisc system, and surely by the im-
proving market for the RCA CED Se-
lectaVision disc system. After a very
shaky start in 1981, the CED system
has gathered considerable momen-
tum, and sales in 1982 were double
those of the introductory year. The ad-
vent of the stereo players has helped
sales considerably, according to RCA.
They expect even better sales when
they introduce an advanced CED play-
er in the fall of 1983. Not only will the
new player feature stereo, but it will
have interactive random access capa-
bilities as well. That is quite an
achievement, for initially there was
much criticism that the CED system,
which employs a groove/stylus format,
was rather archaic and could not be
expected to perform all the manipula-
tive functions of the laserdisc, let alone
provide stereo and random access.
RCA isn't saying how the random ac-
cess function will work, other than that
it will search out specific segments of
video information from the CED video-
discs. The new player is as yet un-
priced.

According to EIA figures, projection
TV sales substantially increased in
1982. There wasn't much in the way of
new projection TV systems at the
WCES, except for the new Novabeam
models from the ever -venturesome
Henry Kloss. The new Model One -A is
available with a 61/2- or 10 -foot screen.
It features updated electronics and a
cable -ready, 105 -channel tuning sys-
tem with wireless infrared remote con-
trol. There is also a component version
of the Model One -A without the off -the -
air tuner. Instead it has, as standard
equipment, a separate video control
center containing all operator controls,
including power on/off, convergence
and audio/video input for two program

sources. Kloss also introduced their
Model T-1, a 105 -channel TV tuner with
infrared remote control and multiplex
output as well as normal audio/video
outputs. This $219 unit is intended for
use with the monitor versions of the
Model One -A and the new, compact
Novabeam Model Two, but it can also
be used with any component video
monitor. The Model Two portable sys-
tem, which can project a 64 -inch diag-
onal picture on any white wall or flat
screen, is now in production and is
priced at $2,200.

Another EIA statistic claims a very
significant increase in the sales of col-
or video cameras. Apparently, more
and more people are becoming video-
philes and are demanding more so-
phisticated equipment in every aspect
of video. It is no surprise that color
video cameras are currently a hot item.
One standout model at the WCES was
Sony's HVC-2800.

Derived from Sony's professional
ENG (electronic news gathering) cam-
eras, the HVC-2800 is the first consum-
er camera to use the Sony SMF Trini-
con pickup tube. Previously incorpo-
rated only in professional cameras,
Sony claims this tube affords excep-
tional resolution, high color accuracy
and consistent color purity. Another
plus is that the Trinicon design uses a
Saticon photoconductive layer, which
affords higher sensitivity and lower im-

age lag. In tact, image lag is reduced
about 80% and light levels of only 20
lux can be accepted, meaning less
need for supplementary lighting.

The HVC-2800 is fitted with an f/1.4
variable speed 8:1 power -zoom lens.
Macro -focusing facilities are provided
for extreme close-ups. For audio re-
cording situations where the built-in
omnidirectional microphone is inap-
propriate, a superdirectional cardioid
mike is furnished.

The HVC-2800 has a 11/2 -inch,
black -and -white detachable electronic
viewfinder, in which all critical operat-
ing parameters are displayed. A new
one -touch automatic white -balance
system adjusts the camera's built-in fil-
ters to changing light conditions. The
camera also features electronic fade-
in/fade-out and, though it weighs only
6 pounds, has a professional shoulder -
mount harness. Essentially, this HVC-
2800 is for the serious videophile.
There are no frills such as automatic
diaphragm or auto focusing, for the
emphasis is on maximum quality in the
basic parameters of resolution, color
purity, and color consistency. The
price of the HVC-2800 is $1,350.

The Fosgate Research Model 101A
has a foot in both the audio and video
camps. Jim Fosgate calls it, quite
properly, the "Tate Two Surround Ste-
reo System." The result of 10 years of
cumulative research by CBS Labs,
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JEEP CJ.
EXCITEMENT STANDARD.

ROAD OPTIONAL.

Pt 36995* here's 7 wa- d of pure excitemet, rugged
performance and outright nobility standard in every Jeep,,CJL

But there's more available, too. Like opti on o contoured
bucket seats, stereo, 5-soeed gear box and a choice of

enaines. It -nakes CJ more fun than any car in history.
And the 'road?' We I you can take it, or leave it.

Jeep II CJ
IT MAY BE THE

ONLY REAL EXCITEMENT LEFT.
Available at cver1,500 Jeep cealers.

*List mice eocc uding tcxes, title anc destina-i Dn charges A I °the- options exiFa.



Dynavector's
Moving Coil

is Now
Affordable.

You can now experience
the superb musicality of
Dynavector's moving coil
cartridge at a reasonable price
and without the additional
expense of a step-up device.

The DV10X3 is a high
output cartridge (no step-up
device required) that embodies
all the design advantages of
Dynavector's moving coil
technology, including low
mass for wider dynamic range,
precision wound silver coils for
lower distortion and powerful
Samarium cobalt magnets for
increased product life.

With our DV10X3, you can
hear the improvement-
honest music reproduction
without coloration.

The big surprise is that
this new DV10X3 retails for
only $150.

We know that once you
listen to the DV10X3, you'll be
sold on Dynavector. Write or
call for information or visit
your audio specialist.

Dynavector
World leader in moving -coil cartridges

Dynavector Systems OSA
1721 Newport Circle
Santa Ana, CA 92705
(714) 549-7204

Dynavector 1982

"One ETA statistic claims
a very significant increase
in sales of color video
cameras; a standout at
WCES was Sony's new
HVC-2800."

Tate Audio, Jim Fosgate and others, it
is covered by five patents, with others
pending. The 101A will play video
source material, stereo material in sur-
round or ambience mode, and SO
quadraphonic source material. I won't
go into all this unit can do, but will point
out its application in video playback.
As I am sure most of you are aware,
since the advent of VCRs capable of
stereo playback with Dolby B noise
reduction, several hundred videocas-
settes of movies with Dolby B stereo
encoding have been released. Many of
these videocassettes contain the

surround -sound encoding origi-
nally intended for the motion picture
theater presentation. The Model 101A
has a "Cinema" position on its selector
switch, which activates the Tate sur-
round circuits in quite the same man-
ner as those used in the original the-
ater decoders. If you hook the 101A to
your front stereo system (usually via
tape loop) and feed its output through
another stereo amplifier to a pair of
speakers behind your listening posi-
tion, you will perceive the Dolby sur-
round -sound information. All the spec-
tacular audio effects in Star Wars and
other sci-fi movies are vividly re-creat-
ed. The amplifiers and speakers used
for movie surround sound can be mod-
est in power and size and still provide
these exciting sonic augmentations.
The Fosgate Research Model 101A
has a remote control for easy and ac-
curate control of the entire sound field.
including Dolby surround sound. An
extremely versatile unit, the 101A
should find many uses in some of the
new video technology, such as Beta
Hi-Fi, and others now under develop-
ment. Price of this 101A is $579 with
remote control.

Jensen also demonstrated Dolby
surround -sound effects, using their
component video system and a Tate
unit from Wesley Ruggles (who owns
the Tate patents and licenses them to

Jim Fosgate). And speaking of Jen-
sen's component video system, it has
one of the most modern and strikingly
beautiful enclosures. Conceived by
Design Presentations of Skokie, Ill., the
unit is 8 feet long, 38 inches high and
26 inches deep. It features a black
polyester mirror finish, with metallic sil-
ver trim and a chrome pedestal base.
The doors enclosing the Jensen 25 -
inch video monitor, tuner, control cen-
ter, VCR and stereo speakers can be
slid into pockets when the components
are in use. No price given, but it cer-
tainly won't be cheap!

Finally, General Electric gave a fore-
taste of some far-out future video de-
velopments. How about digital TV? Es-
sentially, the GE digital system sam-
ples the horizontal lines 14 million
times per second for color and bright-
ness information. This information is
converted to binary code, the familiar
1s and Os of computer language. This
constantly monitored information is
processed by a computer which in-
stantly regulates any variance in color
and brightness. Other advantages of
digital TV are two channels on screen
at once (picture within a picture),
freeze frame and frame storage, tele-
text and videotext displays, picture
resolution enhancement, video noise
elimination, automatic ghost cancella-
tion, and direct processing of digital
audio. The chassis of GE's digital TV
uses just seven VLSI (Very Large Scale
Integrated) silicon chips!

The digital TV ties right in with GE's
new high -resolution picture tube,
which has twice as many lines of reso-
lution as the best CRTs currently in
use. A fine-grain dot screen is used,
rather than the normal slot design in
today's TV sets.

Combine all this advanced video
technology with direct satellite broad-
casting, and one wonders how we ever
put up with the horse -and -buggy pic-
ture quality of our current TV sets! A

Enter No. 8 on Reader Service Card
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The KEF Standard Series Loudspeakers
CODA

Compact two-way system; 19 litre
enclosure
Sensitivity: 87 dB spl/W/m
3rd order bass loading for
extended bass, higher efficiency
Ferrofiuid-cooled HF voice coil
for higher power handling capac-
ity and better reliability
8 ohm impedance; 50W program
rating
181/2(H) x 11(W) x 81/2(D) inches;
$300. a pair

Advanced
composition drive

units include a
ferrofluid cooled

HF voice coiL
Advanced Crossover

networks designed
with aerospace

quality
components

provide smooth,
rapid roll -off

between drivers
for the absolute

minimum
interdriver

interference.

CARINA
Two-way system; 33 litre enclosure
Sensitivity: 89 dB spl/W/m
Centre -mounted HF driver
between twin IF drivers for sym-
metrical horizontal and vertical
directional distribution
Improved power handling;
increased efficiency
8 ohm impedance; 80W program
rating
231/2(H)x 113,4(W)x 93/4(D) inches;
$500. a pair

Scientifically designed cabinets
(using modal analysis) reduce enclosure wall
vibration and resonancesfor,cleaner, more
musically accurate bass/ lower midrange
reproduction.

CARLTON
Floor -standing two-way system;
44 litre enclosure
Sensitivity: 86 dB spl/W/m
Bass radiator and bass loading
for extended bass and higher
efficiency
8 ohm impedance; 100W program
rating
Bextrene-coneLF/ MFdriver;dome
radiator HF driver
4tb order crossover network
271/2(H) xil(W) x 12 Y8(D) inches;
$750. a pair

KEF's low restriction front baffle
designs sharpen stereo imaging
and definition by eliminating
unwanted sound reflections.

For people
with higher standards.

Vertical driver align-
ment provides the
most useful hori-
zontal and vertical
dispersion patterns.

Newly developed
KEF Bass -load-
ing Technique

provides deeper;
properly equalized bass

without risk of heating up the bass
driver's voice coil.

Many speaker companies offer budget loudspeakers, but which of them has ever produced
products of the calibre of KEF's world -acclaimed Reference Series? Which of them can draw from
this Reference technology to produce affordable loudspeakers that do not compromise sound quality?

Only KEF, manufacturers of the world's most thoroughly engineered loudspeakers.
The new "Standard Series" represents one of KEF's most significant accomplishments-

solid and attractively built loudspeakers that deliver true KEF performance, yet are priced between
$300 and $750 a pair.

Why buy a "budget" loudspeaker, when for KEF
the same price you can own KEF?

The Speaker Engineers
KEF, 425 Sherman Avenue, Palo Alto, California 94306
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BEHIND THE SCENES
BERT WHYTE

FETS IN THE FIRE
Anumber of interesting new pre-
amplifiers were introduced in
Las Vegas at the Winter Con-

sumer Electronics Show. At last, there
is a production model of the long -antic-
ipated John Curl preamplifier from
Dennesen. Designated the Dennesen
JC-80, it is an all-FET unit in a comple-
mentary push-pull Class -A topology,
all d.c.-coupled and with a zero -feed-
back input stage. Each stage is sepa-
rately regulated, with no interstage
coupling capacitors. The RIAA section
is passive and there is switchable R
and C cartridge loading as well as suf-
ficient gain for "straight -in" amplifica-
tion for most moving -coil cartridges. All
signal switching is accomplished by
hermetically sealed gold -on -gold re-
lays. One especially useful feature,
found on few preamps, is a switch for
absolute phase-of particular impor-
tance with PCM processors and CD
(DAD) players, which usually have a
180° phase reversal. John Curl has
chosen to use high precision potenti-
ometers, of the sliding fader type used
in studio mixing consoles, as level con-
trols. The JC-80 is claimed to have an
extremely wide open -loop bandwidth
and to be "virtually unslewable." Price
is expected to be about $3,500. John
Curl is noted for his design of the Mark
Levinson JC-2 preamp and his pio-
neering work with Matti Otala on TIM
(transient intermodulation distortion).
He is a man of remarkable talents, and
I can hardly wait for some hands-on
experience with the JC-80.

Another FET preamplifier is the Nova
CPA -100 which, quite coincidentally,
has an absolute phase switch-as
does the Dennesen JC-80. (Start of a
trend?) This $1,600 unit features a high
phono overload (300 mV rms at 1 kHz)
and an open -loop bandwidth exceed-
ing 200 kHz for each amplifier stage.
The large power supply uses a toroidal
transformer, and each of the eight am-
plifiers in the unit has an independent
wide -band regulator. The TIM is said to
be virtually unmeasurable, and SMPTE
and harmonic distortion are claimed to
be under 0.01% at 1 V output. An op-
tional battery -powered head amplifier
is available for $300.

Still another FET preamp is the
Acoustat Trans Nova, though it was
introduced last summer. Its main de-
sign feature is a new type of RIAA

phono stage which Acoustat calls
"Achromatic," as it is "neither active
nor passive" but "combines the advan-
tages of both." The firm says that with
this new arrangement virtually all later
stage noise disappears.

Acoustat also states that with this
new phono circuit, their Trans Nova
preamp has more gain, less noise and
more headroom than any previous
preamp. They further claim that even
the lowest output moving -coil car-
tridges can be used without any step-
up device. Switchable phono loading
is provided, as are such amenities as
two tape monitors, external processing
loop, passive high filter and loudness
compensation. Price is $850.

Perreaux introduced the SM-2 pre-
amplifier as a companion for their
2150B and 1150B amplifiers. The big
feature on this unit is a phono overload
of over 1 V, and it is claimed that an
output of over 25 V with no measurable
distortion can be achieved. Perhaps
we are seeing the beginning of another
trend, for the SM-2 is also claimed to
handle the lowest output moving -coil
cartridges "straight in," without head
amps or stepup transformers. Price of
the SM-2 is $990.

Lastly, Jim Fosgate of Fosgate Re-
search has come up with a specialized
preamplifier, the Model DC -301. Using
Class -A circuitry throughout, with a
regulated power supply, the unit uses
his patented active equalizer along
with National Semiconductor DNR

noise reduction. The equalizer can
provide boost of up to 15 dB at 20 Hz
and up to 5 dB at 20 kHz. One of the
few preamps to offer DNR, it can pro-
vide an improvement in signal-to-noise
ratio of up to 14 dB. Both the equalizer
and the DNR can be bypassed. Price
not yet determined.

As usual with loudspeakers at any
CES, "hope springs eternal" in the
speaker designer's breast. They are all
looking for a magic formula that will
produce a high -volume, high -profit
speaker. Alas, for the most part we
have legions of walnut boxes, all seem-
ingly cast from the same mold, and all
sounding about the same-which is to
say, not very convincing in the repro-
duction of music. The other side of the
coin is the exotic speaker designs that
appear at every CES. They usually
share the common attributes of impos-
ing size and weight and stratospheric
price tags. Some try to abrogate the
laws of physics. There are those, how-
ever, that represent good design
based on solid scientific rationale, and
some of these speakers can be mighty
impressive transducers.

A case in point is the VMPS Wide
Range Ribbon speaker system. The
brainchild of Brian Cheney, the clever
chap who owns VMPS, this is some-
thing of a breakthrough in ribbon
speaker technology. Ribbons have al-
ways been highly regarded for their
ultra -fast transient response and low
distortion. They are equally well-known
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The World's first DIFFERENTIAL/COMPARISON Equalizer
...Designed with DIGITAL in Mind

V
NW me MN NMI %NOE L)G$M FOR

E0.114. INTEPSITI

F r9 It=
DIFFEREN71AL,COMPAINATOR EQUALLMR MODEL DC2215

THE SOUNDCRAFTSMEN DC2215 GRAPHIC EQUALIZER

Digital, CX, dbx, Dolby and direct -disc recordings offer vastly -improved dynamic
range, compared with the finest recordings of only a few years ago.

But ail this sonic improvement is lost if any component lithe audio chain "clips" try-
ing to reproduce

Conventional equalizers have no easy or accurate method of adjusting for maxi-
mum headroom" regardless of the E0 curve selected.

Only Soundcraftsmen employs the Differentiar/Comparator® circuit with LED indi-
cators for instant, accurate, visual balancing of the crucial input -to -output voltages.

And only the Soundcraftsmen DC2215 utilizes precision wire -wound coil filters,
instead of ordinary IC "chips," for maximum gain, minimum noise and sonic purity.

The DC2215 is truly the Perfectionist's Equalizer at only $399.

Wide -Range Material is Severely Distorted
in an Improperly-AdiLsted Equalizer

FOR THE EIGHTIES...

'caup,u1.010"
vo0S 6 K644S -

MADE IN

U.S.A

S....4,4*", 7:7
met

New DC2214 EQUALIZER -$299
Exceeded in performance only by the
DC2215, and utilizing the identical
Differential/Comparator" circuit, the DC2214
is the audio industry's finest value at only $299.

The Same Audio "Peaks" pass Undistorted when Inadequate Gain Results in Reduced Dynamics
the Soundcraftsmen Differential/Comparator' and Increased Noise. Eliminated with the
Circuit is used. Sounccraftsmer Differential/Comparator circuit.

The World's Finest Stereo Components
Are Still...MADE IN U.S.A.!

$19.95 EQ-EVALUATION KIT, includes 1-12" LP Freaericy Spect urn Analysisir 1Teisntstw ctRecord,ion f20- lsdeetr

WRITE
s of CRoamEpTuot nun se CFhoaRr tsFis1-TC nTel cotuo GableRcIRfor

CIRCLE.:E READERa

SERVICE CARD #30, and we'll send you FREE SPECIAL OFFER 3ETAILS.

rison testp

2200 So Ritchey, Santa Ana. California 92705, U.S.A./Telephone (714) 55640.91/u.S. Telex/lWX 910 595 2524 - Inte -national fe.es 910 595 :L524/Answer-bz Code SNDCRFTSMN SNA

7Z7-,771::
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"Both the Nova CPA -100
and the Dennesen JC-80
preamps have phase
reversal switches. Is this
the start of a trend?"

for their lack of durability and poor
power handling. The result up to now
has been a minimal use of ribbons in
speakers, except in some tweeter ap-
plications.

Essentially, Brian has taken a 130 -
inch -long, 5/16 -inch -wide, flat alumi-
num -alloy ribbon and bonded it to a

gossamer -like polyester backing film,
less than a third of a millimeter thick.
The ribbon/film is bent into a side -by -
side configuration and clamped non -
compliantly between parallel rows of
over 100 bar magnets of extremely
high intensity. In this way, the ribbon
cannot "flap" in response to low fre-

Acoustat electronics bring you
dramatically closer to the musi-
cal source with startling innova-
tions in solid state technology.
Now the limits of bipolar tran-
sistors have been overcome with
a fundamentally new FET topol-
ogy to bring you "tube -like"
sound that is astonishingly
transparent and pure.
TRANS -NOVA ®
PREAMPLIFIER
Designed to meet the demands
of today's audio/video and digi-
tal applications, Acoustat's
Trans -Nova Preamp is exceed-

ingly neutral yet versatile. With
moving coil capability and a vast
array of switching functions, the
Trans -Nova preamp contains
features not normally found in an
audiophile preamp while preserv-
ing the sonic integrity of the
signal path.
TRANS -NOVA ® TWIN -200
POWER AMPLIFIER
Two hundred watts per channel
never sounded so pure and
clean. Unique complement
feedback circuitry provides zero
output stage distortion and true
"dual-mond' construction yields

excellent dynamic range and
stereo separation. Complex
loads are comfortably handled
due to infinite damping in a
revolutionary output stage
design.
HEAR FOR YOURSELF
Find out why the most demand-
ing audiophiles choose Acoustat
speakers and electronics for
musical enjoyment that is un-
equalled at any price. Perhaps in
time all components will be built
this way. Until then, call toll -free
for the name of the Acoustat
dealer nearest you.

The Musical Source

COLDTAti
SPEAK E RS EL EC HKEMES

Revolutionary by Design
3101 Southwest First Terrace
Fort Lauderdale, FL 33315
Telephone 305/462-6700
(Toll Free 800/327-3136)

rquencies or high levels. The ribbon is
driven uniformly over its entire surface
in a push-pull manner. With over 41
square inches of radiating surface, the
ribbon can handle over 300 watts rms
between its crossover points of 300 Hz
and 15 kHz. A "super -tweeter" ribbon
3/16 -inch wide and 21/4 inches long
carries on to 50 kHz (so your dog can
share in the fun). From 300 Hz down,
8- and 12 -inch polypropylene dynamic
cone woofers and a bottom -firing, slot -
loaded 15 -inch subwoofer provide re-
sponse to 22 Hz. The 61/2 -foot -tall rib-
bon/bass columns are augmented with
special Space Boxes flanking satellite/
subwoofer systems with integral elec-
tronic crossovers and their own drive
unit designed by John Curl. The Space
Boxes are meant to be placed 2 to 10
feet behind and somewhat to the sides
of the main columns, and are said to
provide "spectacular" front -to -back
depth of sound field. There is a great
deal more to these ribbon loudspeak-
ers, but it would require pages to fully
document this new technology. Sensi-
tivity of the system is 94 dB SPL (1 W/
meter) with an awesome output of 128
dB SPL for 5% THD. The -3 dB fre-
quency response with Space Boxes is
19 Hz to 50 kHz. Brian was going to
bring these extraordinary new speak-
ers to my home for extensive listening
tests. Unfortunately, the blizzard of '83
hit New York, it took poor Brian 26
hours to get from San Francisco, and
to top it all, the trucker could not deliv-
er the preshipped speakers! Ah, well,
we have rescheduled the whole thing
for April, when the weather should be
more cooperative. As you might ex-
pect in such an elabOrate loudspeaker,
the price has been set at $5,995 the
pair, including the Space Boxes.

Another loudspeaker which elicited
much favorable comment is from, of all
places, Italy! Apparently the ESB
(Electroacoustic Systems Building)
company occupies much the same
place among loudspeaker manufactur-
ers there as JBL does in the U.S. In any
case, they appear to have very modern
facilities, including a large anechoic
chamber. The ESB 7/05 is their top -of -
the -line loudspeaker. It stands 68 inch-
es H x 181/2 inches W x 14Y2 inches
D and is actually a two -cabinet design.
The lower unit contains a 12 -inch cone
woofer with free air resonance of 16
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If you use a brush to clean your
records, you're not really cleanirg
them. That's because a brush works
much like a broom; it sweeps the di -t
around, but aduclly picks up very Ittle.

The Nagaoka Rolling Clearer uses
a special grade of rubber non -deposit
elastomer which reve- loses its o-ig nal
dust -gathering ability.

A gentle roll over the record
grooves and all dust and dirt partic es
are picked up-with ro deposits or

damage from solvents, and no abrasion
from pushirg dirt around.

The Nagaoka Rolling Cleaner's
soft rubber st_rface molds itself to the
very bottom of the grooves, picking up
dirt that corventional cleaning devices
can't even reach.

By sirr p4y washing the Rolling
Cleaner wiih a neutral detergent, its
adhesive is zompletely restored-a
process tha- can be repeated over and
over again, for years.

14 Von Zan, St/Norwalk, Connecticut 06855/203-853-9792/Telex 643075 MI -Fl INC NIK

Enter No. 29 on Reader Service Card

_apan cads the world in the pro-
duction of hi-fi equipment. Nagaoka
leads Japan in the production of acces-
sories

How will Nagaoka fare in the
United State::? The experts expect a
clean sweep

NAGAOKA
Take Care.



TALISMAN S-Sapphire tube cantilever,
laser -mounted line -contact stylus.

TALISMAN B-Boron tube cantilever,
laser -mounted line -contact stylus.

TALISMAN A-Aluminum Magnesium
cartilever, nude -mounted
elliptical stylus.

Talisman ... the jewel and metal object
that Lrlocks the magic in yot r records.

-talisman
(tal' iz man) An object endowed with the ability
to focus or concentrate power; a magical stone.

Technology unlocks magic. The new
Talisman MC phono cartridges are as
fundamentally superior to conventional
moving coils as moving coils are to
moving magnet cartridges.

Only Talisman uses the Direct Field
Focus " design, which locates the coils
at the precise focusing point of a power-
ful Samarium Cobalt magnet. Extra mag-
netic components are eliminated. Trans-
parency and coherence are improved.

taLisrnan by SUMIKO, Inc., P.O. Box 5046, Berkeley CA 94705

Enter No. 31 on Reader Service Card
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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 46 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: INE CANADA:

EllEinVERMONT P:im-f,....uota MARKETING LTD
RFD.4, Berlin, Montpelier, Vermont 05602 57 VVestmore Dr, Rexdale Ont., Canada NOV 3Y6

(802)223-6159 (416)746-0300

Enter No. 6 on Reader Service Card

"Exotic speaker designs
appear at every CES.
They usually share
imposing size and
stratospheric price."

Hz, a rear -mounted passive radiator
and a control unit for low-, mid-, and
high -frequency response contouring.
In the upper cabinet an 8 -inch low mid-
range cone driver is mounted, along
with a 2 -inch upper midrange dome
and a 1 -inch dome tweeter. Crossover
points are 500 Hz, 1.6 kHz, and 6 kHz.
The upper cabinet has a sloping front
for phase alignment of the drivers. In
each speaker the 8 -inch cone driver
and the 2- and 1 -inch domes are
mounted on a baffle board that is set at
a certain angle along with a "reflector"
panel. These mirror -image baffle/re-
flector panels afford what ESB calls
"Distributed Spectrum Radiation"
which is claimed to form such a wide
and deep soundstage that good stereo
imaging is not confined to the central
sweet seat. Frequency response is
quoted as 25 Hz to 20 kHz with the
lower 3 dB point at 35 Hz. With an
efficiency of 89 dB SPL (1 watt/meter),
the 7/05 is said to be capable of han-
dling 400 watts rms into 8 ohms. Obvi-
ously, this loudspeaker should have no
trouble with digital program sources. A
pair will cost $4,500.

After years of building full -range
electrostatic loudspeakers, Acoustat
has produced their first hybrid electro-
static/dynamic driver system, the Mod-
el Two/MH. Standing 6 feet tall with a
width of 20 inches and a depth of 31/2
inches, the electrostatic portion covers
the range from 100 Hz to 20 kHz.
Placed behind the electrostatic panels
is the woofer enclosure, which mea-
sures 21 x 18 x 13 inches. Of sealed -
box design, a 10 -inch, down -firing
woofer covers the range from 100 Hz
down to 28 Hz. Acoustat claims a fre-
quency response of 28 Hz to 20 kHz,
±3 dB, for their Model Two/MH. The
system is said to produce sound pres-
sure levels of 110 dB at 18 feet in a 14
x 22 foot room on program peaks. A
minimum of 60 watts is required to
drive the system. Acoustat feels that
since most of the frequency spectrum
is covered by their electrostat ele-
ments, the major advantages of pure
electrostatic speakers is retained.
They evidently expect the Two/MH to
be a sales leader at $1,195 per pair.

As usual, one could fill every page in
Audio with new product information
from WCES, but space dictates only a
survey of the highlights. A
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The Nakamichi DRAGON
The Most Incredible Creature Of The Decade
Dragon-the first deck to reproduce every cassette with exquisite clarity and defi-
nition. Dragon's revolutionary NAAC (Nakamichi Auto Azimuth Correction) system
determines the actual recorded azimuth and continuously manipulates the play-
back head into perfect alignment without special test tones-automatically-on
every cassette. Restored are the missing highs that have made pre-recorded cas-
settes (and many home -recorded ones!) inferior to phonograph records. Gone is
the dullness caused by noise -reduction systems that don't receive all the high -

frequency energy that was recorded. Move into the future with a deck that's
already there!

Dragon-Nakamichi's first auto -reverse deck. Not until we created NAAC to cor-
rect the playback -azimuth error that occurs when tape is reproduced in the reverse
direction would we put our name on an auto -reverse deck.

Dragon-the world's first deck to reproduce in both directions with equal perfec-
tion, the first auto -reverse deck to employ Asymmetrical Dual Capstans, each di-
rectly driven by its own Super Linear Torque DD Motor electronically locked to a
precision quartz -crystal reference for amazingly low flutter.

Dragon-with a full complement of "traditional" Nakamichi features and such new
innovations as switchable subsonic filters to prevent tape overload when recording
a warped record and an Auto Rec Pause that triggers automatica ly whenever a
10 -second program break is detected!

Dragon-another Nakamichi miracle! See it now at your Nakamichi dealer.

niNakamichi
Nakamichi U.S.A. Corporation, 1101 Colorado Avenue, Santa Monica, CA 90401
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AUDIOPHILE RECORDINGS

THE REAL THING
Pretenders: The Pretenders
Nautilus NR 38, $16.98.
Sound: A+ Performance: A+

What can one say about a flawless
album remastered so that each little
gem on it has the clarity it deserves?
The original Sire pressing was choppy,
to say the least, and Ms. Hynde's deliv-
ery was hard to decipher in places, as
precision was somehow abandoned
for the sake of attack. Nautilus has
rescued the tapes and given them the
treatment, thus clarifying the little pro-
duction -goodies that a zillion listenings
never turned up before. Things like the
keyboard and harmonies on "Kid," the
lyrics and harmonized vocal on "The
Phone Call," and the neat dynamics of
"Space Invader" are readily apparent
rather than hidden in the track. Some
groups would be subject to shame and
embarrassment if their debut albums
were resurrected thusly, but The Pre-
tenders' initial outing stands the test of
time and the sonic magnifying glass.
This version is an absolute must for all
fans of the group. What's more, their

second album suffered from an even
shriller mastering job, and although
some of the songs weren't up to snuff,
a Nautilus job on that one might give
many critics a good reason for a sec-
ond opinion on that much maligned LP.

As for this record, the rhythm section
(Martin Chambers and Pete Farndon)
are given the bottom that they so well
deserve, and the precision of their
playing is more readily apparent than
the original album demonstrated.
James Honeyman Scott's guitar solos
have far more impact as well, as each
note is put on vinyl the way it was
originally played. Classic licks like the
ones in "Kid" and "Tattooed Love
Boys" carry more musical weight this
time around, and his reputation as one
of rock's premier axemen is given even
more credibility.

No question about it, this record is
one of the hardest to take off our turn-
table. It's difficult to argue with quality
reproduction of an album which creat-
ed an aesthetic that all successors-or
pretenders to the throne, if you will-
can't help being compared to.

Jon & Sally Tiven

Wow/Grape Jam: Moby Grape
San Francisco Sound SFS 0401K/M,
$20.98.
Moby Grape
San Francisco Sound SFS 04805,
$15.98.

Sound: B Performance: B

San Francisco Sound is a new au-
diophile label started by record pro-
ducer Matthew Katz, whereby he re-
leases records he was responsible for
in the late '60s and recuts them to
today's standards. Unfortunately, the
state of the art of rock recordings (par-
ticularly in American studios) was ex-
tremely primitive back then, and al-
though the records do sound substan-
tially better than the originals, they
hardly have a modern sound. The
rhythm section is buried throughout,
and they hadn't figured out back then
how to record with separation and not
have it sound like the vocals were
done in one room and the instruments
in another. On a strictly sonic level,
these records present a peculiar ap-
proach that doesn't really travel com-
fortably through the time barrier.

But on a whole other level, it's a joy
to have these records available once
again. Moby Grape was a highly un-
derrated California rock band, proba-
bly the only West Coast group whose
songs from that era can still stand as
timeless rock-not all of them, but cer-
tainly "Hey Grandma," "Changes,"
and "Murder in my Heart for the
Judge." Jimmy Page and Robert Plant
liked "Never" off the Grape Jam LP so
much they recorded their own version
titled "Since I've Been Loving You" but
failed to give credit to the writer. In
fact, most of Grape Jam makes it by
today's standards far better than the
other, more heavily produced albums
of this series, and it contains some of
the best music to boot-the talent in
this group derived from the wailing gui-
tar of Jerry Miller and Bob Mosley's
soulful singing, both of which are toned
down on the other records.

Regarding the overall job being
done by Katz, he seems to be on the
case so far as the record itself is con-
cerned. He could be a little more care-
ful in providing plastic sleeves (the re-
cords come in the typical paper job-
bies), and songwriting credits have
been left off the records completely.
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MORE THUNDER FROM
THE CHEVROLET THAT MOH
THE PERFORMAIKE WORLD

BY SMRM.

InmoouonG THE nEw
5 -SPEED, 5 -LITER Z28.

Camaro Z28 first became Motor Trend's
1982 "Car of the Year:' Then, the Indy
500 Pace Car.

And now, the competition is in for
some more rough weather. With the
new 5 -speed, 5 -liter Camaro Z28.

More power and more gears than last
year. To deliver lightning -like response.

Plus, all of the advanced engineering
features that helped make Camaro the
hottest -selling 2 + 2 sport coupe on the
road todayt' Including road -hugging
ground effects technology and a shape
so sleek, only its shadow can match it.

The new 5 -speed, 5 -liter Camaro Z28.

11511-1 MIME 1111111

It's going to be nearly impossible for
the competition to steal any of its
thunder.
Some Chevrolets are equipped with engines
produced by other GM divisions, subsidiaries,
or affiliated companies worldwide. See your
dealer for details.
*Source: Ward's Automotive Reports, Spe-

cialty Subcompact Segment, October, 1982.

Let's get it together... buckle up.

CAMARO  CELEBRITY  CAVALIER  CHEUETTE  CITATI011  MALIBU  MOTE CARLO  CAPRICE  CORVETTE



HOUK iClik:CO C016? -00

No.

erience the
Camel taste in Lights and Filters

LIGHTS: 11 mg. "tar. 0 7 mg. nicotine ay. per cigarette_ .FTC Report IC. 'Bt.
FILTERS:15 lir' Lin nicotpir cigZifte by FTC rreibre 

Warning: The Surgeon General Has Determired

That Dgarette Smoking Is Dangerous to Your Health.



"The ensemble -playing on
Tanuki's Night Out is
unbelievably precise, and
the intonation, at all
dynamic levels, is just
about perfect."

The best news is that Bob Mosley is
back in the studio recording new mate-
rial for this label under superior sonic
conditions, and this will be the true test
of the capabilities of San Francisco
Sound as a viable collector's label.
Meanwhile, it's very nice to have these
obscure rock classics back in print
again, especially since they actually
sound superior to their first incarna-
tions. Jon & Sally Tiven

Candy -O: The Cars
Nautilus NR -49, $15.98.

Sound: A Performance: B

Not the best album by this group,
but there are some fine performances
here ("Double Life" stands out as a
sleeper track). The remastering pro-
cess brings out some things that you'd
certainly miss on the original. Roy
Thomas Baker's production seems to
have been tailored to the mastering
process of the regular version, as
some semi -glitches slip out that cer-
tainly seemed to slide by all right on
the record first time around (such as
some overdub tom fills that are a touch
too outfront). But this is actually one of
those albums that seemed a little ordi-
nary before and, with this added defini-
tion, makes a lot more sense. When
you hear Candy -0 the way it sounded
in the recording studio-or closer to it,
anyway-its strength is more readily
apparent. Jon & Sally Tiven

Fresh Aire 4: Mannheim Steamroller
American Gramaphone AG 370,
$16.00 (206 South 44th St., Omaha,
Neb. 68131).
Daydreams: Ron Cooley
American Gramaphone AG 368,
$16.00.

American Gramaphone (sic) is an
Omaha -based audiophile label whose
products are more likely to be found in
high -end audio stores than in record
shops. They are probably best known
for the "Fresh Aire" albums featuring
the group Mannheim Streamroller. A
few years ago, the "Toccata" from their
third album was one of the hits at high -
end demos at the Consumer Electron-
ics Shows in Chicago and Las Vegas.

Fresh Aire 4 continues in the same
vein as its predecessors. Mannheim

Streamroller presents a happy fusion
of synthesizers and acoustical instru-
ments, borrowing from styles as far
back as the Baroque. The "Toccata in
G" harks back to the more successful
earlier "Toccata." It includes an over-
dubbed Aeolian -Skinner pipe organ,
along with the group's more traditional
resources. Other works make use of
dream-like images, wind chimes, glid-
ing synthesizers, and the like. Harpsi-
chord and recorder are never very far
away, and they underscore the neo-
Baroque basic flavor of the playing.

While it may be too much of a good
thing to play their albums ail the way
through, I found it a joy to revel in the
lovely sounds and absolutely clean re-

Tanuki's Night Out: Toshiko Akiyoshi-
Lew Tabakin Big Band
Jazz America Marketing JAM 006,
$8.98 (1737 De Sales St., N.W., Wash-
ington, D.C. 20036).

Quoting from the album notes, "If the
Akiyoshi-Tabakin Big Band were a
race car, it would be the favorite to win
any world class Grand Prix-a finely
tuned, well-oiled machine that masters
the fastest jazz track at any speed."
How true! The ensemble -playing on
this disc is unbelievably precise, and
the intonation, at all dynamic levels, is
just about perfect. The excellent engi-
neering keeps musical balances in
line, with extremely natural timbres.

Toshiko Akiyoshi-Lew Tabakin Big Band

cording. Some of this stuff is made to
order for high -end component demon-
stration.

Cooley is the lead guitarist of Mann-
heim Streamroller, and Daydreams
features him as a soloist. Not surpris-
ingly, many of the performers on this
disc are from the same group, but gen-
erally this production makes use of
more instrumental resources, and the
flavor is decidedly non -Baroque. All of
the nice things I can say about the
"Fresh Aire" series apply to this record
just as well.

Sound Recorders Inc. in Omaha de-
serves credit for original recording and
subsequent transfer to disc. To my
ears, they have maintained standards
as high as any in the industry.

John M. Eargle

The album contains works written by
Tabakin and arranged by his wife
Akiyoshi. Many soloists are acknowl-
edged, but it is Tabakin who is fea-
tured, with his tenor sax and flute.
While many big bands can play pre-
cisely during high-tension, fast and
loud passages, their downfall is usually
intonation in softer, slower passages
where the sax players double on a
variety of woodwinds and the brass
play softly with mutes. There is no
problem here; the players have all the
secure intonation one could want, and
balances are right on target. Listen for
this in "Falling Petal," which shows why
Tabakin is the world's first jazz flutist in
Downbeat's Critic's Poll.

A sure winner for the big -band
enthusiast! John M. Eargle
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CLASSICAL RECORDINGS
EDWARD TATNALL CANBY

PUTTING ON HIS TOP HAT

Gershwin on Broadway. Michael Til-
son Thomas, Buffalo Philharmonic.
CBS HM 44582, half -speed mastered.

Sound: A Recording: A Surfaces: A -

Stravinsky: Petrouchka (1947 ver-
sion); Scherzo a la Russe. Michael
Tilson Thomas, Philharmonia Orch.
CBS IM 38281.

Sound:A - Recording: A- Surfaces: B

Michael Tilson Thomas has now
moved on from the white jeans and
Adidas of his sprightly earlier conduct-
ing years, but he is the same accom-
plished yet very cool musician. Our
first contact with him was as one of two
pianists who played four -hand Stravin-
sky-incredibly accurate, hard as
nails. There is some of that left, for
better or worse depending.

The Gershwin album is a reissue in
the half -speed series, presumably also
available in the original release, though
you would do better to latch onto the
new one. The cover, Broadway the-
ater -type marquee, seems to promise
one of those high -flying beautiful -mu-
sic albums, a la film score or Muzak-
but far from it. This is an interesting,
matter-of-factly literal portrayal of six
Gershwin show overtures, not in any
way blown up to sensation size, just
the original show sound, as of people
entering the theater and shuffling
about, finding their seats and so on. I

found it fascinating, since these six
overtures, for whatever they are worth,
are very rarely heard-and yet the
tunes they feature are world famous
and for most of us (even classical
minds like mine) instantly recogniz-
able.

Somehow, CBS has added a bonus
in the recorded sound-it is not the
usual vast concert hall reverberation
but precisely, exactly, the sound of a
moderate sized Broadway theater of
the pre -electronic age, with the small-
ish semi -jazz orchestra in the pit. Un-
canny! To be sure, it could have been
a mere accident, this sound, just the
way it came out in the available record-
ing spot. No matter-it works, and I

have never heard better. Rather dead
(though one senses a longish reverb
time in the background) and very the-
ater -like. Exactly what the music
needs. With a big spectacular -type
treatment it would sound merely corny.
These are not in any way great over-
tures. Instead, they are simply routine
openers in the prevailing style of the
day, only half listened to by the assem-
bling audience, yet planting the main
tunes of each show in their minds, for
later recognition.

Paradoxically, the effect is so very
authentic to the original intention that
after each of six works we feel a curi-
ous anticlimax-the curtain should
sweep back and the show go on! 11

doesn't. That's the recorded medium.

Tilson Thomas is good here because
he indulges in no histrionics at all, just
lets Gershwin speak in his own terms,
his own notes. Far too often, the com-
poser is blown up and overdramatized
to the point of banality.

The overtures are, in order, "Oh,
Kay!," "Funny Face," "Girl Crazy,"
"Strike Up the Band," "Of Thee I Sing,"
and "Let 'Em Eat Cake." And be sure
to notice the superb bass drum, in ev-
ery one.

As for "Petrouchka," note that there
are currently around 20 versions listed
in Schwann and, of course, as many
more in the past-going back to the
first I ever heard, Leopold Stokowski
on 78s. That's the complete ballet;
there are still more in the shorter suite
form. Thomas may be the latest, but in
this immense array of musical talent, I

find his version pretty thoroughly sec-
ond-rate. It is cool-that's the trouble.
It just plods along, following all the
notes and the stage directions, with a
certain let's -get -this -over -with feeling.
"Petrouchka" is a lot better than that.
Much higher voltage needed, please.

The 1981 Allegro Bell Choir. Union
Church of Hinsdale, Ill.
Vol. III, $8.00. (Available from Union
Church of Hinsdale, 137 South Garfield
St., Hinsdale, III. 60521.)

Sound: A- Recording: A- Surfaces: B+
Very pretty record to look at and also

to listen to. If you haven't yet heard
hand bells, out of good olde England,
then you'd better. I heard my first live
performance in Oregon last year, the
vast and enormous L.A. bell ringers
who subdivide into many performing
groups that travel all over-typically
California, if I may say so. It's a won-
derful show, I can tell you, since the
entire little -boy -little -girl (mostly) en-
semble is a sort of living keyboard,
each person a single note (bell) or,
among the older teen-age patriarchs,
maybe as many as three bells, artfully
juggled like so many not -so -dumb-
bells. Such concentration! It's almost
inhuman, but clearly this is precisely
suited to that age group's highest abili-
ties, and it is a pleasure to see the
intense and exacting precision with
which kids, young and older, do these
musical gymnastics.

Listening? Just lovely, though the
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music is not exactly of earthshaking
importance. Side one is Christmas car-
ols, with all the old familiars, and side
two is decked with assorted virtuoso
items, including "Maple Leaf Rag."
Joplin would turn in his grave-not that
he hasn't turned plenty already these
days.

Such lovely bell harmonics for re-
cording. Engineers' paradise.

Schumann: Fantasia in C; Liszt:
Song transcriptions of Schubert and
Schumann, Rhapsody Espagnole.
Nina Lelchuk, piano.
Telarc DG 10075.

Sound: A Recording: B+ Surfaces: A -
If you know the big recent Russian

male virtuosos, on piano, violin and so
on, you will here experience the same
sound in feminine form. It's good. We
very seldom produce this sort of pia-
nism in the West.

The Russians, as should be clear to
everyone, never moved away from the

high Romantic period and in many
ways are still there-most notably in
performing of all sorts. When after WWI
the West plunged into dissonance,
jazz, the brittle and sardonic sounds of
the '20s, the Russians removed them-
selves and as far as possible ignored
all such developments, including their
own men-Stravinsky, Prokofiev. Only
in very recent years has all this music
suddenly appeared over there. But we,
in our turn, worked through the snazzy,
jazzy dissonance and into the "neo-
classical"-and then back to Roman-
tic, among the very young. Neo-Ro-
mantic is the better term. Our young
people have turned back to the big
works of the 19th century, but with
what a cifference! The ongoing tradi-
tion is broken; these Western young-

sters play it differently. Dreamily, ever -
so -slow, mystically, but often missing
the solid, hard shapes beneath.

In the East the grand tradition has
never died and there is a remarkable
continuity-hence, without a doubt, the
popularity of Russian performers in the
West today. And never mind the politi-
cal reasons-beside the point.

Listen to Nina Lelchuk, out of the
Soviet Union, and you will very soon
hear what I mean. Schumann was
meat and drink to the older Romantics,
but the new young people flounder.
Not she! This is the easiest, most hap-
pily persuasive and listenable big
Schumann I've heard in a long time,
effortlessly shaped in the large, mirac-
ulously easy and unconcerned in the
details. Only a handful of WeSterners, a
few older pianists and a few of the
young, can come anywhere near it.
Lelchuk's big Liszt is scintillating but a
bit bangy-but when isn't Liszt that
way? The slow song transcriptions are
lovely.

DBX INTRODUCES
NOTHING FOR LESS.

"*"="`"" 16 'EN
gtit*itkiot

IrCieTk=

The new NX-40. It eliminates
noise and tape hiss at an unheard
of price.

Only $159.
The NX-40 virtually eliminates

the noise a built-in Dolby* system
merely reduces.

It also records and reproduces a
wider dynamic range than other
noise reduction systems, matching
the full range of digital recordings.

So instead of recording noise,
try recording music.

The new NX-40. Nobody gives
you less for less.

For literature on the new NX-40,
call or write: dbx, Incorporated,
71 Chapel Street, Newton, MA
02195. (617) 964-3210.

'D,, hs is a registered trademark of Dolt, Laboratories Licensing Corporation. ll @

Music can't live without us.



ROCK/POP RECORDINGS
MICHAEL TEARSON
JON & SALLY TIVEN

BLUER THAN BLUE
Money and Cigarettes: Eric Clapton
Warner/Duck 23773-1, $8.98.

Sound: B+ Performance: B+

The Yardbirds
Epic FE 38455, $8.98.

Sound: B Performance: A+

Although plagued by a series of
lame countrified albums, Eric Clap -
ton's latest record seems to indicate a
return to his strength-blues guitar.
Clapton's difficulty stems from the fact
that he is a player first and everything
else comes second. This is com-
pounded by his periods of musical
barrenness. Most of his solo albums
are wholly dismissible, but bad re-
cords haven't stopped him from chart-
ing hits, due to the enormous respect
he earned during his "hot" years. This
is not to say that Clapton's latest is
mind-blowing, but both the playing
and the general direction of the music
seem to have more fire than the Clap -
ton of the past five years.

Unfortunately, the vocals still sound
steeped in the middle -age, blown-out-
rockstar tones that have dominated his
previous records, and the atrocious
single "I've Got a Rock 'n' Roll Heart"
mars the purism of this blues -based
LP. Clapton's original tunes are pretty
well -conceived and rocking for a gee-
zer who's made as many comebacks
as he has. On Money and Cigarettes,
he plays much more guitar than he's
done previously. This time he's enlist-
ed Ry Cooder as a supportive guitarist
and not as a co -lead player, and the
combination works quite well, espe-
cially teamed with bassist Duck Dunn.
Clapton tends to pick less -than -driving

rhythms, and American session drum-
mer Roger Hawkins emulates the
drumming of Jim Gordon (who teamed
with Clapton in Derek & The Dominoes)
rather than propel the tunes. It would
be nice to see Eric teamed with a blues
producer like Don Nix or an English -
style mixmaster like Andy Johns in-
stead of staying in the American
groove established by Tom Dowd.

As you may or may not recall, Clap -
ton first appeared before the public in
a group called The Yardbirds, and left
before getting a chance to really shine.
He claimed that he was more interest-
ed in pure blues, so he teamed with
John Mayall and made an album
called Bluesbreakers, a classic text o'
Clapton's most influential licks. But the
album The Yardbirds made after his
exit was also an incredible piece of
music, and Epic has seen fit to reissue
it, packaged in a close simulation of its
original cover,

nearly 20 years later.
This record company seems to have
gotten wiser in the interim-witness the
adding of the two tracks they deleted
from the U.K. version ("The Nazz Are
Blue" and "Rack My Mind") as well as
supplementing the material with two
tracks which never appeared before
on a regular Yardbirds album (not
counting their Greatest Hits), "Hap-
penings Ten Years Time Ago" and
"Psycho Daisies."

Perhaps to Eric's ears this music
may have sounded a wee bit commer-
cial, but these extravaganzas still rate
as some of the most experimental and
avant-garde creations ever put to disc.
Indian -derived licks, Gregorian chants,
distortion, feedback, and the explosive

debut of a young guitarist named Jeff
Beck made The Yardbirds a record
that has stood the test of time. This
makes it the reissue of the year.

Jon & Sally Tiven

Money and Cigarettes: Eric Clapton
Warner/Duck 23773-1, $8.98.

Sound: B+ Performance: B

It's real hard to work up raw enthusi-
asm over Eric Clapton's albums. He
certainly hardly ever seems to. They
are just easy-going little affairs that are
real easy to listen to but not real deep.
On his good ones, though, the songs
somehow work an effortless magic that
can be captivating.

Money and Cigarettes is a good one.
It is a really upbeat, cheery album,
even the blues ("Everybody Oughta
Make a Change," "Crosscut Saw").
Clapton's new originals are a comfort-
able homey bunch that let the band rip
off some snappy licks. "The Shape
You're In" and "Ain't Going Down" are
pleasant cookers, while "Pretty Girl" is
this album's "Wonderful Tonight."

Speaking of the band, what a stellar
group! Clapton shares guitar space
with both Ry Cooder and Albert Lee
(who doubles on keys), while Donald
"Duck" Dunn and Roger Hawkins ad-
mirably fill out the rhythm section. Tom
Dowd, Clapton's regular producer,
does his usually excellent job.

Money and Cigarettes is a surpris-
ingly satisfying album for Eric Clapton,
who has been known to make some
very dull ones. This one is bouncy and
fun, his best since 1977's Slowhand.

Michael Tearson
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Keep On Doing: The Roches
Warner Bros. 23725-1, $8.98.
Sound: B Performance: B -

Keep On Doing rebounds The
Roches from the sleazy and trashy im-
age they cultivated on their second
album, Nurds, back to the pristine yet
complex nature of their debut. Addi-
tionally, they have regained the ser-
vices of their first producer, and Robert
Fripp's return seems largely responsi-
ble for this album's artistic success.
His iciness restrains the three sisters
from their hammier instincts while
keeping intact the cerebral nature of
their work. He drapes their voices in
wonderful ways full of stereo surprises.

Best of all, their material, too, has

The Distance: Bob Seger & The Silver
Bullet Band
Capitol ST -12254, $8.98.

Sound: B Performance: B
It's about time this guy sacked his

drummer and took in some outside
help to produce a record, but all the
changes here are the most obvious
and superficial. Hiring Springsteen's
engineer surely isn't going to push
Seger in a new and interesting direc-
tion, and using the L.A. sessionaires
and some ex -Eagles to fill in for his
departed mates only makes for a more
polished record, not a more potent
one. Seger's like an old vitamin that's
been sittin' too long and now has lost
its vitality. While he goes through all
the motions, and this record sounds a
lot better than his last two, overall The
Distance is merely a formula album.
Bob Seger

The Roches

rebounded from
Nurds'
sophomore jinx.
Their own songs
are sometimes
difficult to
connect with,
but the chal-
lenge is
invigorating.

Since The
Roches defy
easy cate-
gorization,
you aren't
likely to
hear them
on the radio,
but don't let that stop you
from listening to them. Michael Tearson

Unless writing songs is a tremendous
chore for Seger-there were twice as
many songs taped as ended up on
vinyl-one must question the massive
effort to just play it safe.

Perhaps Seger has good reason to
be so musically conservative; after
struggling for seven or eight albums,
he suddenly comes up with a winning
formula and hits it big enough to shock
the musical senses into submission.
But if you listen to Night Moves and
The Distance, there's virtually no musi-
cal progression. When you go back to
his earlier and less popular albums,
e.g. Beautiful Loser, what you hear
seems a lot closer to the soul of a
human being. We'll say this is Bob
Seger's best album in five years, but
somewhere locked in this guy is abso-
lute greatness. What he delivers on his
records is considerably less, even
though it sounds pretty good.

Jon & Sally Tiven

Chronic Town: REM
IRS SP 70502, $5.99.

Sound: B - Performance: B +

REM, hailing from that hotbed of new
music, Athens, Ga., has made one of
the most unlikely and charming re-
cords of the past year. Their five -song
EP virtually resurrects the folk-rock
sound of The Byrds for the '80s, shim-
mering 12 -string guitars and all. Their
songwriting is arresting, fascinating.
They play it straight and without many

gimmicks, taking uncluttered aim at
the heart of the song.

The recorded sound, too, is basic
and uncluttered. The voices could
have been mixed a bit more up front,
but ills is just a minor quibble with an
attractive debut. Michael Tearson

I Advance Masked: Andy Summers &
Robert Fripp
A&M SP 4913, $8.98.

Sound: B Performance: B -

Is this supposed to be the hip Ches-
ter & Lester? There was much of merit
in the meeting of great fingers Chet
Atkins and Les Paul, and their album
also projected personality and warmth,
neither of which is in great abundance
on I Advance Masked. Fripp takes him-
self so seriously that all of his projects
are heavier than they are weighty,
while Andy Summers (of The Police)
seems introverted after having been
the glue between Sting and Stewart
Copeland. The only presence Sum-
mers has here is as a drone, a rhythm
player, or a Fripperton. If you weren't
aware that this isn't just a Fripp solo
LP, you wouldn't jump up and yell,
"That sounds just like Andy Summers!"

This is not to degrade the quality of
the playing and/or the music, which is
technically fairly tricky-a combination
of clean chordings, fast runs which are
transposed from key to key (rather than
improvised upon) with each chord
change, and swooping textures. But as
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"Marty Balin's problems
center on ordinary material
and a style that sounds
like corporate rock of 1977."

far as being a revolutionary album, if
you threw on an overdub of Billy Cob-
ham, it wouldn't sound much different
from John McLaughlin's Mahavishnu
Orchestra of 10 years ago. The songs
all sound vaguely familiar ("Hardy
Country" could easily be mistaken for a
reworking of "Girl from Ipanema's" first

four bars), as if they've been playing
the same scales too long. This is a
pleasant album, admittedly, but more
for background's sake than intent lis-
tening. Improvisation would have been
far more welcome than this too well -
thought -out collection.

Jon & Sally Tiven

What's in a Naim?

OD ran ark)

You won't find any chrome,
flashing lights, or exotic technological breakthroughs.

What you will find is simply the most intelligently designed,
elegantly executed audio amplification system in the world.

When you need a little music in your life, find it here.
It's in a Naim.

naim au 10

Marty Balin

Lucky: Marty Balin
EMI America ST -17088, $8.98.

Sound: B Performance: C -

Marty Balin, founder of Jefferson Air-
plane, still has his trademark, that clear
tenor voice of yore. His previous solo
album was just awful. This one's not
nearly as bad. It is a perfectly average,
L.A. pop album with lots of the usual
suspects behind the instruments and
Val Garay's usual glossy production.
The problems center on material that is
ordinary enough to be totally forgetta-
ble and on a style that sounds like
corporate rock from 1977.

Michael Tearson

Last Date: Emmylou Harris
Warner Bros. 23740-1, $8.98.

Sound: B Performance: B+

Emmylou Harris' latest release is her
first live album, and it is quite reveal-
ing. In concert, Emmylou emerges as a
tougher, stronger, less compulsively
polite singer than she does in studio
performances; she's more willing to
take chances. Even though there are
some warts visible in the perfor-
mances, Last Date is a charming, un-
assuming album that is over too soon.

Emmylou's choice of material here
(all songs not previously recorded on
her solo albums) is pretty conservative.
There are country standards like "I'm
Moving On," "So Sad (To Watch Good
Love Go Bad)" and "It's Not Love (But
It's Not Bad)" plus four songs from the
Gram Parsons songbag (one of which
she recorded with him). Two moderate
surprises, and pleasant successes,
are Neil Young's "Long May You Run"
and Bruce Springsteen's "Racing in
the Streets."

Recording quality is adequate, al-
though very warm and cheery.

Michael Tearson
Fox renta,1

AUDIOPHILE SYSTEMS LTD., 61392 HAWTHORN PARK DR., INDIANAPOLIS, INDIANA USA 46220
ALDBURN ELECTRONICS LTD 50 ROLARK DR., SCARBOROUGH. ONTARIO. CANADA MIR 9G2
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"Nicolette Larson gets the
wcrds and the tunes right,
but she doesn't really listen
to what they are saying."

Nicolette Larson

All Dressed Up and No Place to Go:
Nicolette Larson
Warner Bros. BSK 3678, $8.98.

Sound: C+ Performance: D+

This album has a lot of problems:
The arrangements are flat, listless, and
directionless. The players are all the
right guys in the right place, but they
just can't make this one fly. Some
touches, particularly the LA backing
vocals, are wrong-headed and just
plain distracting, however pretty.

Nicolette is a fine singer-this much
is made clear by her backing work,
especially what she has done with Neil
Young. But she just doesn't sound in-
terested in most of these songs. She
breathes some life into "Nathan
Jones," Lowell George's "Two Trains"
and her own song with producer An-
drew Gold, "I Want You So Bad." And
when she gets onto her home turf in
the countryish "Love, Sweet, Love," a
post -Little Feat song by Paul Barrere,
she is infectiously alive and brings the
best out of everybody. The rest of the
time she gets the words and the tunes
right but isn't really listening to what
they are saying.

This is good dinner music.
Michael Tearson

Ten Years Live: The Nighthawks
Chesapeake CR-LP 101, $8.00.

Sound: B Performance: A

The Nighthawks-Jimmy Thackaray
on guitar, Mark Wenner on harmonicas
and tattoos, Pete Ragusa on drums
and Jan Zukowski on bass-are based
in Washington, D.C. Last year, they
recorded a series of nights at Wash-
ington's Bayou to celebrate their tenth
anniversary as a working group, which
itself is no small feat. In addition, they
had a slew of new, original material
they wanted to record and they decid-

ed to capture the energy of live perfor-
mances in front of their rabid home -
team crowds.

In a concert situation, the Night-
hawks are a special treat, and they
hacn't done a live album in six years.
You just can't help having a good time
with the Hawks. What puts them over

the top is the superlative sense of roll
that goes into their mix of blues, rocka-
billy, and soul. It makes your head
swim, while your feet tap the beat.

Ten Years Live is first-rate all the
way. So are The Nighthawks. Don't you
dare m ss them when they come to
your town. Michael Tearson

Elegantly simple. In 171 this man intro-
duced the first planar magnetic loucspeaker b American
audiophiles Now with four models priced frcm $475
per pair and up, Mac neplan ars' are still the 0 N1LY full -
range planar magne-ic speakers or the market. With
aver 45,000 pairs sold, Mag leplalars are -ecognized
worldwide as an elegantly simple, cost-efective ap-
proach to accurate music reprocktction Although
there have been speakers that do some thincs better,
never has there beer any that do more trigs right-
especially for the price.

And now, Jim Wiley,
in recognizing the
performance advan-
tage of true ribbon
tweeters for esote-ic
audio, has developed
a superior true riboon
tweeter that interfaces
sinergystically with
Magneplanars. As
with Magneplanars,
this patented* ribbon
tweeter is an ele-
gantly simple device
1-owever, this simplicity
is deceiving, for it accom-
plishes all of the fallowing:
 Direct drive (no transformer)  Low mass ribbon (only 2.5 microns
thick)  Bi-polar opera -ion :no rear cavity cr I Jading) - Response to
50 kHz  Near perfect d spersion (360 degrees to 25 kHz.  Line source
(ideal interface with Magneplanars)  Affordaole

III MAGNEPAN
1645 9th Stree-

White Bear Lae, MN 5E110
*Rat. No 4,319 096
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WHAT'S NEW

Sony Underwater
Video System

Videotape your vacation
on the coral reefs: Sony's
Marine Pack protects an
SL -2000 portable Betamax
and Trinicon HVC-2800
color camera down to 200-

Audiovox Car Stereo
The Hi -Comp HCC-1200

has Dolby noise reduction,
auto reverse, a digital
display with clock, night

Canton Car Speaker
The Pullman auto

speaker spreads over a
yard (371/2 inches) across a

foot depths. The MPK-60
case has an underwater
microphone and exterior
controls for the recorder.
Price: $3,000.00 for marine
pack alone; $5,400.00 with
SL -2000 and HVC-2800.
For literature, circle No. 100

illumination, and 12 -station
electronic memory. Price:
$450.00, with built-in power
amplifier.
For literature, circle No. 101

car's rear deck to achieve
larger enclosure volume
without bulking so high as
to obscure the driver's rear
view. Mounting bolts can
be located anywhere
beneath the case. Drivers

Electronic Specialists
NATICK, MASS. 01760

Electronic Specialists
TV Antenna Filter

Model TVFM-HP is a
compact, easy to install
filter that will significantly
reduce or eliminate CB,
ham or other interference
entering through a
television antenna. Price:
$16.75.
For literature, cirOe No. 102

include two 41/2 -inch
woofers, a 1 -inch midrange
and a 3/4 -inch dome tweeter
for each channel.
Recommended power is 5
to 80 W, and response is
45 Hz to 30 kHz. Price:
$400.00.
For literature, circle No. 103

Acoustical Physics
Speaker

The Acoustic Image
Model II has a 10 -inch,
polypropylene, acoustic -
suspension woofer; a
gradual -slope crossover at
3.5 kHz, and a time -
corrected, 1 -inch soft -dome
tweeter. The system, rated
from 28 Hz to 22 kHz, ±2
dB, is available assembled,
as a kit with cabinets, or as
a kit without cabinets.
Prices: Assembled, $600.00
per pair; kit with cabinets,
$400.00 per pair; kit with
only drivers, crossover,
hardware and instructions,
$225.00 per pair. For
literature, write to
Acoustical Physics
Laboratories,
Atlanta, Ga. 30313.
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Benjamin Automatic
Cassette Changer

The latest version of the
RAC -10 MK II cassette
changer is the MK II DNR,
with DNR noise reduction.
Its signal-to-noise ratio is
60 dB; without NR, the
figure is 10 dB lower. Both

LofTech Test Unit
The TS -1 combines a

compact audio oscillator,

Acoustic Design Group
Speaker System

Probably the first satellite/
subwoofer system with a
bookshelf -sized subwoofer,
the Triad system is rated at
25 Hz to 20 kHz. Putting
the entire system on one
shelf permits true "Time
Alignment," according to
the manufacturer. An IC in
the woofer limits cone
excursion. Price: $499.95
per system.
For literature, circle No. 105

versions hold up to 10
cassettes at one time, and
have 0.3% wow and flutter.
Prices: With DNR, $900.00;
without NR, $850.00.
For literature, circle No. 104

frequency counter and dB
meter for such purposes as
level calibration and

TEAC

VHS Format

Video Head
Cleaner

TEAC
Video Head Cleaner

The VOL-20 is a wet -type
video head cleaner in a
VHS videocassette shell.
Price: $19.95.
For literature, circle No. 106

frequency -response
checks. The oscillator
covers 10 Hz to 30 kHz,
with 0.5% THD, and the
counter reads from 1 Hz to
99.99 kHz. The dB meter's
range is -50 to +24 dB,
in one range, with 0 ref-
erence adjustable from -10
to +8 dBV. Price: $299.00.
For literature, circle No. 107

Avel-Lindberg
Toroidal Transformers

Toroidal transformers,
with low interference
radiation, are available in a
budget range from Avel-
Lindberg's Cotswold
Division, at prices from
$21.00 (30 VA) to $69.67
(530 VA), including

mounting hardware. Most
have 110-V primaries, and
dual secondaries from 6+6 V
to 50+50 V are available.
For literature, circle No. 108

AUDIO/MAY 1983 35



SPECTRUM
IVAN BERGER

THE IONIC MAN

Transparent Sound Source
The large, opaque object in the

photo is designer Nelson Pass of
Threshold. The large, transparent
object is his new "ion cloud panel"
loudspeaker.

In principle, it could be considered

an electrostatic speaker with a
diaphragm of air-at least, in this
version. For the speaker to work,
the air must be ionized so the
electrostatic forces from the

two control grids will be
able to attract it.

This is by no means
a production model,
merely "the first
embodiment of such

a system to reach a
level of performance
sufficient to enable

public showing," in the
words of the press release;

"still an engineering toy,"
in Pass's own words.

When I heard it at CES,
the toy had a few problems
yet to be worked out.
One was limited dynamic
range. Using Threshold's
S 500 amplifier, which
delivers about a kilowatt
per channel on transient
peaks, it was far from
loud. Another problem
was that it generated
ozone, which is not good
stuff to breathe; after five

days of demonstrations,
Pass became so sensitized
to it that he couldn't even

run -he copy machine or take static -
charged laundry from the dryer (he's
sinca recovered). To minimize ozone
production, the panel used high -
voltage r.f. energy to ionize the air-
which could cause radio or TV
interference.

The ozone and r.f. problems have
now been solved, Pass tells me. The

final version will use argon gas
instead of air, and therefore can use
d.c. instead of r.f. to ionize it. Argon
was chosen because it's inert,
comparatively low in cost (it's a
byproduct of oxygen separation), and
because its mass is high enough for
a reasonable transfer of momentum
between it and the surrounding air.
("Air itself would be the perfect
match," Pass says, "but for the ozone
problem.") The argon does leak out
into the air, but slowly. Nevertheless,
says Pass, "It will cost at least a
couple of bucks per hour to run."

Like all large, flat -panel speakers, it
beams high frequencies instead of
evenly dispersing them. "But that's
because we made it flat," says
Threshold's Rene Besne. "We could
make it any curve we like, even S-
shaped. Our next version will be
curved."

That next version, to be shown at
the Summer CES, may even be a
preproduction prototype. Comments
Besne: "It has about a 50% chance of
becoming a production item-if you
call the Hill Plasmatronics or the
Infinity IRS production models. We
should know by June what's actually
entailed in making it. If it's producible,
we could be making one or two pairs
per month by early next year."

The ion cloud's price would
probably be in the range of about
$10,000 per pair. Worth it? The sound
of the early prototype I heard was
rather good, if bass -shy, with good
transient response and low distortion,
and with the strong imaging typical of
bipolar speakers. In other words,
pretty transparent.

Coda
One of the nicest people in the

world has gone further away, so that
we will not see him again soon. "Mu-
sic has given my life meaning, and
made my dreams immortal"; these
were the words on the front of the
card telling of the death, last Novem-
ber 10th, of Etsuro Nakamichi, whose
vision and dedication of quality literal-
ly raised the performance of the cas-
sette medium by orders of magnitude.
We will not see his like again soon.

-E.P.

Digital Facilities:
Foreigners are Faster

You can't have digital recordings-
even "digital" analog discs-without
digital master tapes. The number of
facilities capable of making such
masters, or of renting and leasing
mastering equipment to others, is
increasing-but most of that increase
is abroad.

According to a survey taken by the
RIAA in October of last year,
the number of digital recording
facilities in the United States had

grown by 10%, from 30 to 33, since
June of 1982. But overseas, the
number had grown from 21 to 50 in
the same period. Fourteen of those
are in Japan, three in Canada, one in
Mexico, and the other 32 in Europe
(13 in Germany, 11 in England, 5 in
France, 1 each in Hungary,
Czechoslovakia and Sweden). This
may well be related to the fact that it
had long been known that the
Compact Disc would be made
available in Europe and Japan
months before its introduction here.
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WHY PUT TWO
FILTERS INTO ONE
GREAT COMPACT

DISC PLAYER?

or Reader Service Card

Kyocera goes to double lengths to
make sure there's no distortion in
its DA -01 Compact Disc Player. It's
got both digital and analog filters-
so nobody hears distortion.

The advantage of digital and
analog filtering systems.
Modern technology has made ana-
log filters pretty effective. But there
can be a problem-analog filters
by themselves render limited per-
formance. By combining an ana-
log filter with a digital filter, and
precisely applying both types in
just the right way, the limitations
found with analog filters are not
there anymore. Thanks to the
unique use of these filters, and an
impressive array of very advanced
circuitry, the Kyocera CD Player
provides accurate, crystal-clear, life-
like sound.

The awesome specs that only
digital can provide.
Needless to say, the Kyocera DA -01
comes through with some specs that
are mind -boggling: A full 90 dB
dynamic range... flat frequency
response from 20-20,000 Hz...
quiet 90 dB S/N ratio...and total
isolation 90 dB channel separation.

And, just in case you didn't
realize it, with the fabulous disc
player system, as provided in
Kyocera's DA-Ol Player, there is
no contact between disc and play-
back head. No tics, clicks, pops,
scratches or record wear. And the
DA-Ol plugs right into your present
audio system-Kyocera or others-
just like a conventional turntable.

Easy to use, but total control of
every function.
The DA-Ol is easier to use than a
modern cassette deck-slide the
compact disc into the disc compart-
ment, shut the door and hit the
play button. With the DA -01's
feather -touch controls, you can
play the whole thing (60 minutes
a side)...repeat a track...scan...
pause...skip... advance...index...
and program up to 24 different
segments with an electronic mem-
ory A functional LED digital panel
tells you program running time
and just where the optical scanner
is on the disc.

Admittedly, our DA -01's are
carried only by selected dealers.
If you have trouble finding
one, contact: Cybernet Inter-
national, Inc., 7 Powder Horn
Drive, Warren, NI 07060 (201)
560-0060.

KdOEER2
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Eagle ST's low -profile stance is pure
Goodyear - derived from our legendary
racing Eagles. Its surefooted tread pattern
is a direct steal from our -.wo-time IMSA RS
champion radials.

As for the classic white -letter styling, it
doesn't make Eagle ST go faster, but when
you have a tire with this much of a competi-
tion heritage, why keep it a secret?

One last thing: Once ycu start leaving the
competition in the tracks of your Eagle ST

radials, do the charitable thing.
Tell 'em they can get a set of Eagles for their car. In the Eagles'

Nest at your Goodyear retailer.

GOOD YEAR
QUALITY AND .4kINOVATION

Make the Boss look good.
Eagle ST
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ROADSIGNS

co

0

IVAN BERGER

AM, AMAS, AMAT
As I mentioned in "Roadsigns"
last month, Delco has picked
Motorola's AM stereo system.

That doesn't ensure you'll get it in your
next GM car, only that Delco recom-
mends it to the GM car divisions, who
will probably offer it as an '84 option. It
may be available in the fourth quarter
of this year.

That this information is in "Road -
signs," rather than elsewhere in the
magazine, is because 70% of adult AM
listening takes place in automobiles, or
so says Motorola. Forty percent of
those listeners, also according to Mo-
torola, are hearing it on Delco radios-
one reason Delco's adoption of the
Motorola system for receivers should
substantially encourage broadcasters
to adopt it, too.

The system is already being broad-
cast by WJR in Detroit, WIRE in India-
napolis and KZLA in Los Angeles,
where car -stereo engineers can check
it out for themselves. Motorola feels
that the Kahn and Harris systems' early
lead among broadcasters is because
those companies already make broad-
cast equipment, so the stations know
them. But, says Motorola, "About 85%
of AM broadcasters have no loyalty,
yet, to any stereo system."

The Motorola and Harris systems are
compatible, to some extent. So Harris
recently considered lowering their pilot
tone from 55 to 25 Hz, the same as the
Motorola system's, for "practical com-
patibility." Roger Burns of Harris says,
"We felt that such a conciliatory ges-
ture on our part could be the catalyst to
get AM stereo going. We were wrong."

David Hershberger, inventor of the
Harris system, adds, "While we knew
55 Hz was a superior pilot frequency,
we were willing to make a compromise

for the sake of broadcasters, the re-
ceiver industry and the public." After
further testing, Harris stayed with the
55 -Hz pilot tone.

Meanwhile, Motorola is considering
seven bids from other broadcast
equipment companies to make the
transmitter exciters which stations
need to convert to the system. Such
exciters will cost about $10,000 each
for any of the systems-comparatively
small change for many stations.

Home equipment should be in the
stores late this fall. Because produc-
tion of the necessary ICs has just be-
gun, an absolute maximum of 500,000
Motorola -system receivers could be
out by Christmas, but Motorola doubts
that will happen. Stereo AM/FM receiv-
ers will cost about $12 to $15 more

apiece than equivalent receivers with
stereo on only the FM side. The exact
price difference depends on "how so-
phisticated the receiver is," says Mo-
torola's AM Stereo Broadcasting Man-
ager, Chris Payne. "Making the AM
better adds some cost, too."

In the long run, making the AM bet-
ter by improving AM broadcasting and
reception may be AM stereo's biggest
benefit. "In home systems," says Os-
car Kusisto, a consultant to Motorola,
"AM has been treated as a very low
form of life. . .. Engineers and manu-
facturers are surprised by how good
AM can be."

Says Payne, "AM can give 15 -kHz
responses, 60 dB S/N. The typical AM
transmitter, now, is flat to 14k and has
65 dB of S/N. Broadcasters gripe that,
for years, they've been able to transmit
better than the customers can hear."

For stereo, receiver frequency re-
sponse will have to improve. "You get
nothing out of stereo," says Payne,

"unless you open up to at least 3 kHz.
You need separation at those frequen-
cies to hear the stereo effect at all."

In theory, that should be no chal-
lenge. Everything else in the audio
chain has response well beyond that.
But in practice, even component high-
fidelity tuners and receivers fall woeful-
ly short in AM response, as readers of
our "Equipment Profiles" know well.

It need not be that way, of course.
Illustrating how well AM sections once
were done, Payne comments that his
Fisher 90T has, in its AM section, three
i.f. bandwidth settings, high -frequency
roll -offs, and low -end roll -offs.

But the limited frequency response
in today's AM gear has prompted a
pre -emphasis war from the stations.
Since AM tuners have poor high -fre-

quency response, stations increase
their high -frequency pre -emphasis.
"Some stations," says Payne, "pre -em-
phasize to extremes. They adjust it to
sound good on the program director's
radio. As a result, wideband AM radios
may sound tinny till the stations cut
back on this boost."

Just as in FM, some pre -emphasis is
actually desirable, to cut high -frequen-
cy noise for the listener-but only with
matching de -emphasis at the receiver.
The only way to assure such a match is
to standardize; Payne is "94% confi-
dent that we'll have a de facto stan-
dard by the end of 1983."

Wider band AM equipment won't be
that hard to make. "Earlier receivers"
says Payne, "had L -C i.f. filters, which
were expensive. Now, ceramic filters
can be better-have sharper cutoffs-
for less. To improve a Technics receiv-
er's AM section to 6 kHz, we only had
to replace one IC." To widen band-
width much beyond that, though,
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would require addition of sharp, prefer-
ably notch -type, 10 -kHz whistle filters.

Cutting corners is not the only rea-
son why AM receiver makers have
been rolling off the high end for de-
cades, ever since FM became domi-
nant. The other major reason is interfer-
ence: FM is comparatively immune to
static and, thanks to the capture effect,
to interference from other stations on
the same frequency (which is also lim-
ited by FM's smaller range).

AM has much longer range (a major
reason for its popularity in cars) but is
far more vulnerable both to static and
co -channel interference, especially at
night. "No competition to FM in that,"
says Payne. "But tests show that in the
car, you frequently can't hear the dif-
ference between FM and good AM."
(The best AM I've heard in cars recent-
ly sounded like FM, all right-but with
the tweeters blown.)

Under some reception conditions,
AM actually has advantages. "Long
before the signal degrades enough to
drop out, in FM you get multipath dis-
tortion of 10% or more. Not so in AM,"
says Payne.

Sensitivity is still an issue, though.
Typical AM sensitivity is 300 0/me-
ter-a figure representing signal
strength reaching the built-in antenna,
not that reaching the antenna terminals
of the set. Theoretically, this should
suffice, as the FCC requires a signal
strength of 25 mV (not 'IV) per meter in
a station's market area, with a mini-
mum of 500 'IV/meter at the farthest
reaches of its FCC -defined, daytime
coverage area.

Even home listeners, however, rou-
tinely try to catch stations outside their
immediate area. And in the car, where
you could be 50 miles farther from the
station by the time a program ends,
more sensitivity is vital. ACcording to
Motorola, current Delco products mea-
sure "under 10 0 sensitivity at the
antenna inputs (maybe 50 µV/meter,
with a whip antenna)."

Sensitivity is not, however, the be-all
and end-all in AM that it has some-
times been made out to be in FM
specification wars. "You'll probably be
limited by interference before you hit
the tuner's noise floor," says Payne. "In
the past 10 years, AM radios have had
almost no design attention paid to in-
terference rejection." Adds Kusisto,

"Noise cancellation helps, but it's ex-
pensive-and, in New York City, al-
most hopeless."

You can probably expect some con-
fusion when the receiver makers first
start trumpeting their AM specifica-
tions, for, says Payne, "There are no
really current AM test standards. There

are old IRE standards, but they were
last rechecked in 1951-and not re-
vised at that time. For stereo, there are
no AM standards." Still, when those
specs gain prominence, it will proba-
bly bear out Payne's hopeful predic-
t on: "Now the good engineers will be
assigned back to AM." A

If you love music,

make N last

If you've run o -it of patience with those higtly-promoted re. ord
and stylus "clear it's time yo-i made the move to LAST. Origi-
nally developed Ifli7 the record archives of institutions, LAST 1mi:cord
and st3,4Ls care p-teducts are now avarable to everyone.

LAST power closer cleans records like tin 'ether product o-: the
market. It even r:= moves mold Telean - the potentially damaging
material left ir_ the groove by the manufacturing process.

LAST record preservative actually oenetraies the record groove
to a deoth of ten molecular layers. protect.* the groove fror- the
constant, comp et movements of tie stylus - for 200 plays!

LAST stylus door removes the most tenacious accumulations
on the stylus wit& protecting the adhesive Isading the diamond tip
and the cantlieve:- suspension.

STYIAST is inole:ularly engineered :o lower friction by in
the hollows on lie surface of every diamond, reduce vibration
effects by creatrg a liquid cushion for the naming stylu.... and
prctect the Elastormer holding the centileY3r :o the cartridge and
theaditesive holding the diamond to the cantilnver.

Of rou-se, you kve music! That's wh
LAST is at finer defilers eveiywher

LAST  122 Dupont Street, Plainview, New York 1180r3

4

O

Ivl. 516-349-9180
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TAPE GUIDE
HERMAN BURSTEIN

Going to the Well
Q. I am constantly dubbing cas-

settes, and have been thinking of buy-
ing one of the new, double -well cas-
sette decks. However, I have been told
that it is better to have two decks.
Please advise.-Jonathan Edwards,
Boston, Mass.

A. When dubbing, the principal ad-
vantage of the double -well deck lies in
its compactness and economy. The
advantage of separate decks-if you
spend enough-lies in the ability to
achieve utmost quality. [And in having
one working deck if the other breaks
down.-I.B.] Whether you should get a
double -well deck depends on the
quality of dubbings you seek. It may
serve your purposes quite well, and at
a fair or considerable savings in cost
over separate decks. The only way to
know is to try. Check the quality of the
dubbings you get on a double -well
deck in an audio showroom. Better, if
you can arrange for a short home -trial
period, do so.

S/N vs. Frequency Response
Q. I am planning to buy a cassette

deck but am confused about the
specifications of the decks involved.
Exactly what are frequency response
and signal-to-noise ratio, and how
should I compare decks in these re-
spects? For example, one deck may
have better frequency response but
poorer signal-to-noise ratio than anoth-
er, or vice versa. My question is, which
is better?-Roy Wong, Oakland, Cal.

A. Frequency response refers to the
range of audio frequencies that an au-
dio component can reproduce. Usual-
ly, 1 kHz is taken as a reference, and
the component is evaluated in terms of
its ability to reproduce the various fre-
quencies in the audio range as well as
it reproduces the 1 -kHz signal. Ideally,
if all frequencies are fed to the compo-
nent at equal amplitude, the compo-
nent (unless its purpose is to deliber-
ately alter frequency response) should
reproduce them all at equal amplitude.
In practice, within the audio range
there will be a slight variation. Ordinari-
ly a component is considered excellent
if all audio frequencies are reproduced
within 1 dB of reproduction at 1 kHz.

As we approach the very low and
the very high frequencies, a cassette
deck's response tends to fall off. While

some persons, particularly the young,
may have exceptional hearing extend-
ing beyond 20 kHz, for most adults the
upper limit of consequence is about 15
kHz or quite possibly less. The lower
limit of consequence from the point of
view of program material content is
generally about 40 Hz, or possibly 30
Hz. If a cassette deck has quite flat
(equal amplitude) response in the
range of 40 Hz to 15 kHz with no more
than a loss of 3 dB at these extremes, it
is capable of substantially faithful re-
sponse and deserving of the adjective
high fidelity.

Signal-to-noise ratio (S/N) refers to
the relationship between the amplitude
of the audio signal (customarily mea-
sured in the region of 315 Hz now;
formerly measured in the range of 333
to 1,000 Hz) and the noise produced
by the tape and tape electronics. Once
S/N exceeds 60 dB, noise tends to be
reasonably inaudible unless the pro-
gram material is played at quite loud
levels, and then chiefly during quiet
passages. With the aid of Dolby B
noise reduction, S/N can rise to about
the mid -60s in terms of dB; with the aid
of Dolby C noise reduction, to the mid -
70s; with dbx, to something like 85 to
90 dB. There is some tendency for
frequency response to be less flat
when such noise -reduction devices
are used, but the extent to which this
happens depends on the care with
which a particular deck is designed
and aligned.

It is difficult for me to tell you the
extent to which one should be willing to
trade off frequency response for S/N.
This is a personal decision. Fortunate-
ly, today one can find many cassette
decks that provide both good re-
sponse and high S/N. I think your deci-
sion should be made on the basis of
listening, equipment reviews, and
price.

Direct Drive vs. Belt Capstans
Q. Are direct -drive capstans superi-

or to conventional belt -drive cap-
stans?-Alf red Chiesa, Springfield,
Mass.

A. I have no basis for preferring one
drive system over the other; some di-
rect -drive decks are superior to some
belt -drive ones, and vice versa.

As in turntables, belt drives, if prop-
erly done, can damp out vibrations and

minute speed variations from the mo-
tor. However, belt sytems can also be
subject to wow and flutter owing to
variations in belt thickness and elastic-
ity. Direct -drive systems are more
prone to "cogging"-very brief
changes in motor speed due to
changes in the magnetic field turning
the rotor. Newer motors are less sub-
ject to cogging, and it is partially
smoothed out by the flywheel.

Price and Performance
Q. I would like to transfer records to

71/2 or 15 ips, quarter -track tape, and
am considering a 101/2 -inch open -reel
deck. Would my best choice be a me-
dium-priced deck coupled with a dbx
noise -reduction unit or a deck in the
Revox class without dbx?-Thomas
Kerchner, Allentown, Pa.

A. If signal-to-noise ratio is your
chief consideration, you might do bet-
ter with a medium-priced deck and
dbx. But keep in mind that a high-
priced deck would tend to be superior
with regard to such important consid-
erations as distortion, frequency re-
sponse (wide and smooth), speed ac-
curacy and stability, crosstalk between
channels, reliability, operating fea-
tures, etc. Also, tapes made with dbx
noise reduction won't sound right when
played back on decks without it; if oth-
ers will play your tapes, this could be
an important factor.

Still, today's medium-priced decks
perform as well as or better than yes-
terday's high-priced ones. According-
ly, the only respect in which improved
performance is noticeable might be
signal-to-noise ratio. If so, the combi-
nation purchase may be your best
choice.

Bias and EQ
Q. What is record equalization?

How does it relate to record bias and
playback equalization?-H. P. Kornick,
Sanford, Fla.

A. Depending on tape formulation
(Type I, Type II, etc.) and on tape
speed, there are industry standards as
to the amount of playback equaliza-
tion-largely bass boost-which the
If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 1515 Broadway, New York, N.Y. 10036.
All letters are answered. Please enclose a
stamped, self-addressed envelope.
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deck manufacturer must provide. Bias
current is usually chosen so that (in the
deck manufacturer's judgment) it will
achieve an optimum balance of the
conflicting requirements of extended
treble, low distortion, and low noise.
Record equalization then must be ad-
justed to achieve flat record/playback
in conjunction with standard playback
equalization. For a given tape and tape
speed, record equalization-largely
treble boost-tends to differ somewhat
from one deck to another. But play-
back equalization remains the same
(or it should). An increase in bias cur-
rent reduces treble response, requir-
ing greater treble boost in recording.
Conversely, a decrease in bias current
requires less record equalization.
Changes in bias do not affect playback
equalization.

Mikes and Cables
Q. Is an omnidirectional, dynamic

mike with a 1-kilohm impedance suited
to my deck, which has a low -imped-
ance (200 to 600 ohm) input? Also,
since I want to use it for recording
lectures and conferences, how should
I best arrange an extension cord for
the mike? Some local hi-fi stores have
said to use simple, two -lead speaker
wire, and some have said I should get
shielded cable. I have seen braid
shield and wrap shield, 20 -gauge and
22 -gauge, high- and low -impedance
cable. What should I get? Should I min-
imize the number of connections, us-
ing one 25 -foot cable instead of the
more flexible arrangement of two ca-
bles each half that length? Is there any
danger of signal loss in a run of 25
feet?-Chris Joyner, Beallsville, Ohio

A. The impedance mismatch be-
tween the mike and your deck is prob-
ably slight enough to cause no notice-
able problems, but try it at home be-
fore you try a serious recording. How-
ever, its being omnidirectional may
present problems if you're trying to re-
cord the voices of those on the podium
while excluding the sounds of the audi-
ence, unless you could mount the mi-
crophone right on the lectern. Even
there, a cardioid might well be prefera-
ble [especially one with a bass -cut
switch to eliminate "boom" in close
talking -1.81; it would certainly be
preferable elsewhere. If the podium
voices are amplified, the omnidirec-

tional mike will tend to pick up the
speakers as well as the direct sound.

Your cable should definitely be
shielded. There is a more or less stan-
dard microphone cable with a braid
shield, having a satisfactorily low ca-
pacitance of about 25 j.LF per foot. This
cable is available at most audio stores

and should serve your purposes well,
with no noticeable signal loss for runs
up to 50 feet or more.

It is usually desirable to minimize the
number of connections, because each
one introduces the possibility of a poor
connection, which can cause noise,
hum, loss of sound, etc. A

A loudspeaker with
phase accuracy and
wide dynamic range

needs just one
more thing:

Perreaux
electronics.

21508

After we designed our GNP Valkyrie loudspeaker, we looked for electronics that could
do justice to its phase coherence and tremendous dynamic range.

We found it with Perreaux of New Zealand. And more.
With phase accuracy +1° at 20 Hz and -I° at 20 kHz, the Perreaux preamplifier

and power amplifier assure that the subtle tonal characteristics and inner structure of
the original recording will be maintained.

The preamplifier can also handle the high overloads from either audiophile or
digital audio discs. It has more than 1 volt overload at 1 kHz in the phono input, and
more than 50 volts in the DAD (aux) input.

The -amplifier also has the power and dynamic headroom needed for clean repro-
duction of the loudest musical transients, and the ability to remain rock stable under
any and all conditions.

Phase accuracy. Great dynamic range. Clean transients. Extraordinary bandwidth.
And more. Hear them all in our listening rooms.

C
Bill Gross

Fp Showcase
l..7 .1 1244 E. Colorado Blvd., Pasadena, CA91106 213-577-7767
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JOSEPH GIOVANELLI

Power Output, One Channel Driven
Q. Why does an amplifier deliver

more power with one channel driven
than with both channels driven?-Bob
Robinson, Warrensville Heights, Ohio

A. An amplifier will produce more
power with just one channel driven be-
cause the power supply is, under such
conditions, not required to deliver as
much current as when both channels
are driven. The output voltage of the
power supply will therefore be higher.
This has to do with what is known as
the "regulation" of the power supply.
The better the power supply is regulat-
ed, the less the discrepancy between
what happens with one channel driven
and what happens in terms of power
output with both channels driven.

FM "Drop -Out"
Q. I have an FM tuner connected to

a rhombic antenna with a leg length of
8 feet. I am using coaxial cable for the
lead-in, but with this setup, multipath
distortion is very bad.

When receiving close, strong sig-
nals, the sound will cut out and the
signal -strength LEDs do not illuminate
when a lot of bass is present. When
there is less bass, these LEDs remain
lit, and the signal remains audible. This
only happens, however, when the mut-
ing is turned on.

The stereo indicator also flickers
when a strong bass signal is received.
This happens regardless of the muting
setting.

What would cause these prob-
lems?-Mark Cuddeback, Park Falls,
Wisc.

A. I cannot say for sure just what is
wrong with your reception. It may be
that the timing capacitor associated
with the muting circuit has opened.
This would mean that if signal strength
changed, as it momentarily does with
deviation from the center of the carrier
during modulation, the set could cut
out. Because bass produces the wid-
est swings in the frequency of the car-
rier, it would happen during loud bass
rather than with other kinds of program
signals.

It is possible that the tuner is not
aligned as it should be or that the mut-
ing action is too strong. There may be
an internal adjustment you can make,
but to determine this or to perform any
alignment, I suggest you obtain a ser-

vice manual or send the equipment to
a qualified technician for adjustment
and checking.

The fact that the stereo indicator
fluctuates independently of muting set-
ting could indicate that the muting cir-
cuit is not the problem. It may also be
that there are several difficulties.

All of the symptoms you have de-
scribed could also relate to severe
multipath problems. In that event, ori-
ent your antenna to minimize this.

If the tuner is literally cutting out,
then it's unlikely to be simple tuner
overload. I've never seen overload
make that happen, though it may
cause distortion and other problems.

FM DX Update
In a discussion of FM reception

some months ago, I mentioned the ad-
dress of the WTFDA (Worldwide TV FM
DX Association). This organization is
still in operation. Because of reader
interest, I am happy to give you their
new address: P.O. Box 97, Calumet
City, III. 60409.-J.G.

Record Destruction, or,
One for the Books

Q. For a long time now, I have no-
ticed a problem with some "non -audio-
phile" turntables and phonographs.
Using a new stylus ruins my records.

I found by switching back that any of
the old needles which originally gave
me no problem, still gave me none. If I
play part of a record with a new needle
and play the rest of the disc with one of
the "old" ones, I can hear where the
"new" needle left off. It sounds as if the
grooves are being eaten away. Playing
a disc a few times with a new needle
can cause it to look and sound like a
worn 45 -rpm record. This problem is
limited to just 45 -rpm records-not
331/3 albums or 78 -rpm records.

In addition, these records cannot be
stacked. Attempts to play one 45 on
top of another only results in "slip-
ping."

Can you determine the cause of this
problem?-Iric Fox, Bay Shore, N.Y.

A. I believe that all of your problems
result from the tracking force being too
great. Over the years the force has
gradually increased. The new stylus.
with its smaller tip radius, exerts more
pressure on the disc's surface than the
worn one does. The ultimate result of

this is that a great amount of record
wear is produced.

See if you can reduce tracking force
to tolerable levels. Look for a spring
which may have stretched. Remove
one or two turns, reattach the spring,
and measure tracking force.

The fact that 45 -rpm discs are the
ones mostly affected by your system is
the result of the turntable not running
"true." This results in the tonearm's ris-
ing and falling as the height of the
table changes. Add this to too high a
tracking force, and wear will be accen-
tuated. Because the force exerted by
the turntable to force the tonearm up-
ward is greater at 45 than at 331/3 rpm,
a greater amount of record wear can
be noticed at that speed.

At first glance one would think that
record wear would be even more seri-
ous when playing 78 -rpm discs than
when playing 45 -rpm discs. The only
reason why this is not the case is that
the tip radius of the stylus is larger than
that used for 33V3 -rpm discs. There-
fore, the contact pressure on the disc
is less, so wear is less severe than it
would be if the stylus was not different.
It may be, too, that the record wear of
the 78s is not as noticeable because
they are made of a different material
than 331/2 -rpm discs.

Recommended
Crossover Frequency

Q. What is meant by "recommend-
ed crossover frequency" for loud-
speakers?-Richard Roy, Dalhousie,
N.B., Canada

A. To begin with, it means that the
speaker in question leaves you the op-
tion of selecting a crossover frequen-
cy, either because the speaker is a
separate driver or because it's part of
a system which has separate input ter-
minals for each driver so that you can
bypass its internal crossover if you
wish.

The response curves of the drivers in
a multi -speaker system do not butt to-
gether like beads on a string, but over-
lap. The crossover network and the
natural roll -offs of each driver deter -

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. All
letters are answered. Please enclose a

stamped, self-addressed envelope.
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mine the frequency at which response
crosses over from one driver to the
next-that is, where each driver is pro-
ducing half the output.

You should at least consider using
the frequency the manufacturer rec-
ommends. Shifting the crossover point
can have undesirable consequences.

Raising a midrange -woofer crossover
point, for instance, may make the woof-
er operate at frequencies where its re-
sponse is uneven, or where it is rolling
off so quickly that there will be a dip in
response until the midrange starts
coming in. Lowering the tweeter/mid-
range crossover point may also ex -

When it comes
to Perreaux,

you can
quote us.

All of us.
"For any serious audio-
phile who wants a
no -frills approach to
superior performance,
Perreaux has it...a
tremendous value:'

Pat Shinn
"Considering its capa-
bilities, the Perreaux
2150B is almost under-
priced and a great
tribute to its designer
and the craftsmen who
produce it:'

Australian HiFi
"We found this prod-
uct's basic honesty and
simplicity a refreshing
change:'

Stereo Review

"I'm particularly
impressed with the
amplifier's ability to
drive complex loads,
and with its tremen-
dous headroom,
making it capable of
easily handling the
DAD system:'

Stan Clark
"High output levels
(much higher than we
normally use) into a
capacitive load showed
that the amplifier was
unconditionally stable
under all drive and load
conditions:'

Australian HiFi
"The 2150B showed no
signs of instability with
complex reactive simu-
lated speaker loads:'

Stereo Review

"The elegance of
design, the ingenious
construction and the
impeccable finish are
without peer

Dewitt Cox
"The circuit refinement
calls for a degree of
component matching
that most manufac-
turers would find pro-
hibitively expensive:'

Australian HiFi
"This sort of 'no holds
barred' approach to
doing a first-rate job is
uncommon in all walks
of life...the result is an
audio component of
which both the manu-
facturer and the lucky
owners of the 2150B
can justly be proud:'

Stereo Review

HOME ENPARTAINMENT, INC.
7123 SOUTHWEST FWY/777-0353  5310 KIRBY/526-4317  7543 WESTHEIMER/781-1013 - Houston, Texas

Pat Shinn Stan Clark Dewitt Cox

pose peaks and dips in the tweeter
response, or force it to handle frequen-
cies so low as to damage it. (Tweeters
tend to be delicate, because of the
need for low moving mass at high fre-
quencies.)

Hi-Fi and Stereo History
Q. When did high fidelity and stereo

come into use on records?-Lee Kihm,
San Diego, Cal.

A. For "high fidelity," there is no sin-
gle date, as its growth has been a
continuous evolution rather than a rev-
olution. Then, too, the sound that one
era considers state-of-the-art "high fi-
delity" may be considered obsolete in
later days. The phrase "high fidelity"
dates back to at least the '30s and
possibly the '20s. If you can locate
some of Stokowski's recordings of the
late '20s and early '30s, you will proba-
bly be surprised at hearing high fre-
quencies out to about 8 kHz on some
of them, assuming the discs are still in
good condition. I have heard a few
Edison cylinders whose high end ex-
tends out to nearly 5 kHz-remarkable,
when you consider that no micro-
phones or electrical amplifiers were
used.

It is possible to date some important
milestones along the route to high fi-
delity, however. Electrical recording
first appeared in the mid -'20s. The use
of negative feedback around the cutter
head was first done, I believe, by Lon-
don Decca during World War II. Some
of the 78s produced toward the end of
the war were incredibly well recorded
and certainly qualify as high fidelity.
About that time, some radio transcrip-
tions and 78s were pressed on vinyl,
which provided a much better signal-
to-noise ratio than shellac.

In 1948, Columbia Records intro-
duced the LP record, using a slower
turntable speed (331/3 rpm, a speed
previously attempted by Vitaphone for
synchronized movie soundtrack discs
and by RCA for commercial records)
and a thinner groove and stylus. Add-
ing to this the London feedback tech-
niques plus the use of vinyl as the base
material yielded an improvement in
signal-to-noise ratio and fidelity.

Stereophonic disc recording, as we
know it today, was proposed back
about 1931, but did not actually arrive
on the market until about 1957. A

Sole U.S. Distributor. Perreaux Int.  875 Merrick Ave.. Westbury. NY  516-683-3000
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HOW WE PROVED
THE TOP NAMES

IN CASSETTE DECKS
AREN'T ON TOP

-917

"Pf. 0 Co
<5\

A frequency response out to at least
20kHz is necessary to accurately rep' o -

duce sounds within the audible spectrum. Shaded area represents accuracy to ± 3dB.

Frequency response is the single most important
measurement of musical quality in cassette decks.
The wider and flatter the response curve, the better
the equipment sounds.

We were so confident that our decks would out-
pericrm the competition, that we challenged owners
of other casaette decks to bring them in to their
Hannan Kardon dealers and test their frequency
response against our CD401's.

Our test procedure was very simple: 1) Any cas-
sette deck including those costing up to twice as

<4_ much as our CD401 were eligible; 2) We cleaned and
st5\ demagnetized the heads of the competing decks to

assure fairness and maximum performance; 3) The
testing was done by HK's independent manufactur-
er's representatives; 4) The CD401 to be tested was
chosen at random from dealer stock and received no
special adjustments.

The test results: Over 3000 consumers accepted
the challenge, and in 98% of the cases, the CD401
had a wider, smoother frequency response than any
other deck tested.

Here's another outcome which may surprise you
even more. In comparing the test results from com-
petitive decks to the performance available from our
entire line, we found that all of our decks, from the
CD91 at $260* to our CD401 at $750'," delivered a
superior frequency response performance than did
decks costing twice as much or more.

Of course, numbers don't tell the whole story.
So now that you've seen our specs, you owe it to
yourself to hear our decks.

30 100 1K

Frequency (Hz)
10K 20K 24K

hartnan kardon

CD 401
For the Harman Kardon dealer nearest you call toll free 1-(00) 528-6050 ext. 870 or write, Hannan
Kardon, 240 Crossways Park West, Woodbury, NY 11797. In Canada, Gould Marketing, Quebec

*Manufacturer's suggested price.
ULTRAVVIDEE3AND
CASSETTE DECK



SIGNALS & NOISE

Magnificent Obsession
Dear Editor:

I feel I have an incurable disease,
and maybe you can help. Several
years ago, I began reading Audio, and
it has lead to an addiction to your mag-
azine and to a constant equipment up-
grading. I wonder how many readers
are, like me, never satisfied. In 1976 I
started out with a Marantz 22206 20 -
watt receiver. Now, thanks to you, I

own Klipsch LaScalas (with custom
cane grilles) stained in walnut, a Ya-
maha CT -810 tuner, Yamaha CA -810
amp, Bang & Olufsen turntable, B & 0
MMC3 cartridge, TEAC cassette deck,
dbx expander, Mitsubishi DA -720
stand, Monster Cables, and Senn-
heiser phones.

After reading your last few issues,
you have convinced me I need a Sony
compact digital disc player, a Nakami-
chi Dragon cassette deck, a Carver
tuner, Polk speakers-the list goes on.

When will it stop? Will I ever be satis-
fied? I often wonder-does Len Feld-
man upgrade his equipment monthly?

Please send help or money!
Vernon Neal

Arlington, Tex.

Tonearm Geometry
Dear Editor:

The article "Tonearm Geometry and
Setup Demystified," by Martin D.
Kessler and B. V. Pisha (Jan. 1980),
should be understood as a historical
survey as well as a survey of tonearm
geometry.

During the past decades, several
important contributions toward the op-
timization of tonearm geometry have
been published. The earliest known
use of the application of offset and
overhang principles of which I'm aware
was by Percy Wilson [1]. However, Wil-
son's design minimized tracking error
alone, and not the tracking error
weighted with the inverse of the groove
radius. Wilson also published the de-
sign of an alignment protractor [2]
based on the principles of [1].

The work of LOfgren [3] is the earliest
paper known to me which aims at mini-
mizing tracking distortion by minimiz-
ing the weighted tracking error. Ltif-
gren showed that distortion due to lat-
eral tracking error, which results from
the use of a pivoted tonearm, can be
minimized by using optimum geome-

try. The required offset angle and over-
hang equations for optimum geometry
are given in that paper. These solu-
tions are later referred to as the "ex-
act" solutions, and produce the three-
point, equal -weighted tracking -error
curve.

LOfgren also considered an alterna-
tive approach. He believed that the
annoyance factor of tracking distortion
was cumulative with time. He consid-
ered altering the offset angle and over-
hang values to lower the maximum dis-
tortion between the null radii, and ac-
cepting the higher distortion thereby
created (for a short period of the play-
ing time) at the beginning and end of
the record playing surface. Using the
method of least squares applied to the
distortion function, Lofgren derived a
different formula to calculate the over-
hang, based on his alternate concept.
No change was made to the offset an-
gle.

Although LOfgren considered two
different approaches toward minimiz-
ing the annoyance factor of tracking
distortion, his derivation of the "exact"
optimum offset angle and overhang
equations was a most important
achievement.

All one need do is select values for
the effective arm length, and the inner
and outer groove radii. Given these
parameters, the offset angle and over-
hang may then be calculated using
LOfgren's optimum design equations.
When these figures are employed in
the setting up of a turntable and tone -
arm, tracking distortion is minimized
across the selected playing surface of
a record. What has been done is to
minimize the tracking error per unit of
radius, and not simply tracking error,
because tracking distortion is directly
proportional to the tracking error and
inversely proportional to the radius.

Works by Baerwald, Bauer, Sea -
grave and Stevenson later followed [4,
5, 6, 7 respectively], where offset angle
and overhang equations were also de-
rived.

So far as I am aware, no attempt has
been made to compare the equations
derived by these authors, with the aim
of determining the differences be-
tween them and assessing the "best"
design equations. I did such a com-
parison, and found the results to be
quite significant.

The design equations for optimum
offset angle and overhang given by
Baerwald, Seagrave and Stevenson
are mathematically identical to those
given by LOfgren, differing only in nota-
tion and arrangement. I have enclosed
a copy of my analysis, which shows
the mathematical equivalence of the
various works, and it also contains a
comparison and a summary of the re-
sults.

Stevenson also considered two dif-
ferent approaches toward the reduc-
tion of the effects of tracking distortion.
His secondary approach is identical to
LOfgren's main approach (the three-
point, equal -weighted concept). Ste-
venson's primary approach consid-
ered that the annoyance factor of
tracking distortion was basically de-
pendent upon the amplitude of such
distortion, a concept opposite to Loot-
gren's alternate approach. Stevenson
placed the inner null radius at the inner
groove radius. While the overall distor-
tion across the playing surface may
now be slightly higher, the probability
of high distortion (of all types) at the
inner grooves is reduced.

Stevenson's main approach and Lof-
gren's alternate approach are based
upon factors totally different to the geo-
metrical optimization (minimization) of
the weighted tracking error. Stevenson
was concerned with the amplitude of
the distortions at the inner groove area,
while LOfgren believed the annoyance
factor was time -cumulative. Steven -
son's approach does not refute the
work of LOfgren, Baerwald or Sea -
grave, as all four authors have pro-
duced the same design formulae,
based on the same (unique) geometri-
cal problem. What Stevenson does is
to employ the same formulae in two
different ways, based on two different
concepts.

Lafgren's alternate approach and
Stevenson's primary approach are in-
deed worthy of attention, but as they
are in fact different in psychoacoustic
terms, which "modification" should be
employed? Is there any need to modify
the basic approach?

Some recent advertisements and
conjectures argue that Stevenson's
equations are more accurate than
Baerwald's, which is "outdated." I

would argue that the difference really
lies in the criteria used for selecting the
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Fifth in a series
on how Delco

Electronics
d Bose

technology contribute to
your enjoyment
of driving.

"If your car is this well equipped, you won't
want to go home again." Rich Warren, Chicago Magazine

ThliS Delco-GM/Bose speaker module incorpo-ates new
technology that for the first time matches sound to toe

acoustics of a specific mode! automobile. So you can f- ear
sound witt clarity and realism rarely heard in even very fine home

music systems.
Four modules shape the sound specifically for a Cadillac Seville.

Different speaker modules match the sound to the acoustics of an Eldorado,
Buck Riviera Oldsmotile Toronado, and Corvette by Chevro.'eL

Why do we go to so
much trouble to match the music sys-
tem to the car? When you visit your
GM dealer for a demonstration,
you will know.

And you will understand
why Gary Stock of High Ficleaily
Magazine wrote: The perform-/
ance of the Delco-GM Bose /
music system was astound-
ing . . . I can't imagine
anyone . . . buying (one
of these cars) without
the Music System.

Sound s)real, it will change how
you feel about driving.

A. PafentEd "digital mode"
ultra tigh efficiency amplifier
B. Helical voice coil speaker.
C. Reflex enclosure (10
dferent enclosures are
used for just 4 models of
.E.utamobile).

D. Spec/a/ circuitry
matches the sound to
tte acoustics of each
model car



PLUG-IN
WITH
PICKERING

We've been making
plug-in cartridges
for 35 years!

1947
World's first mag-
netic cartridge
was the Pickering
S120. Acclaimed
worldwide by radio
D.J.'s, recording
engineers and audiophiles alike,
this monophonic pickup was easily
plugged in with a simple slide -in
motion, - great for "on -the -air"
and entertainment security.

1954
Pickering
introduced
a plug-in for
Juke boxes.
The Pickering
303 provided
the first slide -
in slide -out
stylus plus
plug-in car-
tridge for simple user replacement.

America's first
magnetic
cartridge
-a plug-in

1959

0

w

in

-1" X

Seeburg's "Phoenix"
Juke Box Circa 1954

When the world
went stereo so did

Pickering with plug-in cartridges
for Juke boxes and turntables.

AND IN1983
Pickering offers a full line of "P -
Mounts" for Technics and other
linear and conventional type
turntables. Plug-in with the one
of your choice:

TLC
TLE
TLE Type 2

TL -3S

THE SOURCE OF PERFECTION

0 PICKERING
"for those who can [hear] the difference';,,

inner and outer recorded groove radii
as design parameters (and hence the
location of the inner null radius), and
not in the mathematics of the papers
discussed so far. Quite simply, the ad-
vertiser has chosen to use the (same)
optimum design formulae, which were
derived by LOfgren, in the manner pro-
posed by Stevenson's main approach,
which placed the inner null radius at
the inner groove radius. It should be
noted that Stevenson's design equa-
tions are identical to L6fgren's.

The optimum design formulae de-
rived by Bauer [5] will result in a small
increase in overall distortion compared
to LOfgren's, as Bauer used two simpli-
fying approximations in his analysis.

I will now attempt a summary of the
various works discussed above:

1. LOfgren, Baerwald, Seagrave and
Stevenson produced identical, and ex-
act, equations for optimum offset angle
and optimum overhang.

2. Lofgren and Baerwald also pro-
duced identical, but approximate,
equations for overhang.

3. Bauer's offset angle equation
was an approximation.

4. Bauer's overhang equation is
identical to item 2, above.

5. Seagrave also produced an ap-
proximation for overhang which is
more accurate than item 2.

6. LOfgren's secondary approach
and Stevenson's primary approach are
simply modifications to the three-point,
equal -weighted tracking -error con-
cept, and aim at reducing the annoy-
ance factor of tracking distortion. How-
ever, they are different in psycho -
acoustic terms.

My analysis shows this comparison
in a much clearer way than I have
described here. References [8, 9, 10]
provide comprehensive summaries on
the subject.

In conclusion, the equations derived
by LOfgren in 1938 are not outdated.
The fact that Baerwald, Seagrave and
Stevenson produced equations identi-
cal to LOfgren's certainly confirms the
preciseness and validity of Lofgren's
work. The contributions of LOfgren and
Baerwald are the definitive references
on the subject of tracking distortion
and its reduction. However, it should
be stated clearly that if LOfgren's paper
had been the only paper ever pub-
lished on the subject, we would still

have the same optimum design equa-
tions to employ in the reduction of
tracking distortion as we have today.

The real problem we have today is
the selection of an acceptable inner
recorded groove radius to use in Lof-
gren's optimum design formulae and
not which design formulae to use. For
that, we have the choice of Lofgren's,
Baerwald's, Seagrave's or Steven -
son's!

Upon request, I will forward a copy
of my complete analysis to any inter-
ested readers.

Graeme F. Dennes
Member A.E.S., Member I.E.E.E.

104 Whippoorwill Drive
Warner Robins, Ga. 31093
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Author's Note: After almost three years
of searching, I have finally located the
Liffifgren paper of 1938 which was cited
by Baerwald in his 1941 definitive anal-
ysis of tonearm geometry. It is now
established that the derivation of the
various optimum equations was origi-
nally done by Litifgren and not Baer-
wald. I did not cite the Liggren work
because I had not read it. After having
read Mr. Dennes' treatise, "An Analysis
of Six Major Articles on Tone Arm
Alignment Optimization and A Summa-
ry of Optimum Design Equations," I

was pleased to know that he, too, had
found the Lofgren and Baerwald pa-
pers to be the most definitive analyses
of tonearm geometry to date. The UM-
gren work has certainly withstood the
test of time. Martin Kessler's and my
original intent in writing the 1980 article
was to bring together, in a comprehen-
sive manner, all the important contribu-
tions to tonearm geometry, including
the world literature, that we had read,
so that young engineers and students
might have the information more readi-
ly available. We made no claim to any
original work, and we regret that we
were unable to cite the "first" contribu-
tion to tonearm geometry, the 1924
classic work of Percy Wilson. Like the
Lofgren work, we knew that the paper
existed but were unable to find it until a
copy was located by the late Percy
Wilson's son, Dr. Geoffrey Wilson, and
sent to us after our article was pub-
lished. Mr. Dennes' treatise was truly a
labor of love, and it is hoped that many
of our readers (engineers and very
technically oriented audiophiles) will
request a copy of this excellent mathe-
matical analysis of the six major arti-
cles on tonearm geometry. With the
advent of the compact digital audio
disc and the laser beam stylus, all this,
of course, becomes moot as it is rele-
gated to the pages of history, but at
least we now know the true historical
facts.-B. V. Pisha
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If you're about to make a
substantial investment,

we'll give you some sound advice.
Free.

The JVC Select Component Series.
Write for free 12 page color brochure: JVC COMPANY OF AMERICA, High Fidelity jv
Division, Consumer Relations Dept., 41 Slater Drive, Elmwood Park NJ 07407. C®

Revox B791
The Straight Line on Precision Engineering

First, a few words about our straight line tracking system - Lina-
track®. Under the guidance of a sensitive infrared -interrupt servo circuit,
Linatrack® guides the ultra -short (13/4" long) low mass tonearm straight
across the radius of the disc, thus eliminating tracking error. Linatrack®
mounts most popular cartridges, and the entire tonearm module swings
aside for quick record changing.

Next, the heart of the B791: precision engineering. A quartz -
regulated Hall -effect direct -drive motor assures absolute speed sta-
!ally with no cogging effects. Even the vari-speed is quartz -locked,
with an LED display to show the nominal speed and exact percentage
of deviation.

The Revox 8791 is
solid, substantial, and

meticulously assem-
bled. It is designed for

maximum user conven-
ience, sonic accuracy,

and exceptional longev-
ity. It is not inexpensive.

That's the
straight line. Hear

the full sound at
your nearest

Revox dealer.

1425 Elm Hill Pike, Nashville, TN 37210 / (615) 254-5651
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Its magic.
Sansuirs one -touch

high fidelity.
You probably have been depriving
yourself all these years of the great
pleasure of real high fidelity music
because you thought hi-fi was a
confusing assortment of too many
dials and knobs.

Sansui, one of hi-fi's foremost
innovators, has changed all that
with a little technological magic.
It's the "one -touch" Intelligent Super
Compo music system.

Imagine. Just touch a button-
and presto-the "brain" automati-
cally turns on one component: the
turntable, or the tape
player, or the AM/ FM
radio-and switches
off another at the
same time. It's so
simple, it completely
takes the work out
of play. And only
Sansui offers this "one -

touch" simplicity.
The Intelligent Super Compo

system illustrated includes perfectly
matched components: a low -distor-
tion amplifier; a super -sensitive,
digital AM/FM tuner; a top perform-
ance double cassette deck; robust -
sounding speakers; and a 24 -hour
program timer, all displayed in
an attractive, space -saving audio
cabinet.

With a variety of Intelligent
Super Compo systems to meet any
need or budget, Sansui has re-

moved your last reason
for denying yourself
the pleasure of
quality hi-fi. No other
component music
system offers so much
enjoyment with so
little effort. That's the
magic of Sansui.

SeallS111_
Putting more pleasure in sound.

SANSUI ELECTRONICS CORPORATION, Lyndhurst, NJ 07071; Gorden, CA 90248: Sonsui Electric Co., Ltd., Tokyo, Japan

Plug Those Ears
Dear Editor:

I write with reference to the article
entitled "Ears" by Simeon Costa pub-
lished in the December 1982 issue.

The impression engendered by this
article is that sensor i-neural (S -N)
hearing loss, in particular noise -in-
duced loss, can be corrected or at
least ameliorated by the proper type of
hearing aid.

As a practicing acoustician and in-
dustrial hygienist, I feel that this is a
misleading and dangerous statement,
since it implies that all deterioration of
the hearing mechanism can be re-
versed by means of a prosthesis. As a
group, noise -exposed workers have
the largest incidence of hearing dam-
age in North America, and therefore
have the most to gain by protecting
their hearing. Human nature embraces
the idea of cure rather than prevention
(this is nowhere more obvious than in
the continuing automobile seat -belt
debate in North America). Thus, if an
authoritative magazine such as yours
suggests the existence of an easy af-
ter -the -fact "fix" for S -N loss, it pro-
vides no incentive for noise -exposed
workers to wear their hearing protec-
tion.

The article should have stressed that
the only path to continued good hear-
ing is assiduous use of hearing protec-
tion both at work and at play, when
noise levels exceed about 80 dBA. The
hearing -impaired person may well be
helped by a hearing aid, but the de-
gree of aural fidelity restored in this
way will only be a pale shadow of the
real thing, akin to viewing the Mona
Lisa through a thick fog.

Good earplugs-one size fits all-
are available for about 250 at any in-
dustrial safety supply house. No audio-
phile should be without a supply of
them if he is to retain the full audible
frequency range and acuity with which
Mother Nature endowed him.

Michael R. Noble
Vancouver, B.C.

Editor's Note: Mr. Noble is correct
about the importance of prevention in-
asmuch as no hearing aid can fully
compensate for hearing loss. I use
E*A*R foam plugs which I obtained
from the Cabot Corp., 7911 Zionsville
Rd., Indianapolis, Ind. 46268.-E.P.
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BETA HI -Fl
BETTER
AUDI
VIDEO

POWER
NENI

Until very recently, major manu-
facturers of video equipment
paid very little attention to the

quality of audio their products deliv-
ered. Although FCC rules allow the au-
dio portion of TV broadcasts to have as
wide a frequency response range as is
used in FM broadcasting, makers of TV
sets have traditionally equipped their
sets with low -power audio amplifier cir-

cuitry and small, improperly baffled
loudspeaker systems. While there
were occasional TV broadcasts with
good quality sound, that quality never
made it to the viewer's ears because of
TV set limitations.

The audio quality available from
home videocassette recorders also left
much to be desired. Operated at fast-
est tape speed (Beta II in Beta -format

by LEONARD FELDMAN

machines, or SP in VHS VCRs), some
of these recorders could deliver fre-
quency response extending to a bit
beyond 10 kHz, but their levels of dis-
tortion and wow and flutter were well in
excess of what any serious audio en-
thusiast would tolerate. At slower tape
speeds, commonly used to obtain
longer continuous recording time,
high -frequency cutoff was even worse
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"For more than a year,
there have been rumors
about better audio for
video, but no one
suspected how good it
would be."

CHROMA

FM
AUDIO

CARRIERS

FREQUENCY - MHz

LUMINANCE

FREQUENCY- MHz

Fig. 1-Frequency spectra of a
conventional video head (top), and
Beta Hi-Fi video head (bottom), show
how Beta Hi-Fi sandwiches the new
audio signal between the chroma and
luminance signals.

(often not much better than 4 or 5 kHz),
and other performance areas suffered
further degradation.

In recent years several events have
combined to draw attention to the poor
quality of audio for video. Simulcasts,
in which local FM stations carry the
stereo audio associated with video
concerts, have introduced the viewing
public to the pleasure of better sound
as an accompaniment to their TV pro-
gramming. Many cable TV services of-
fer stereo music (via the subscriber's
FM radio) as an accompaniment to
some of their video programs. There is
talk of imminent standardization of ste-
reo audio for broadcast TV programs,
and general awareness that just
switching to stereo will not improve
sound quality. Finally, people are be-
ginning to combine their audio and vid-
eo systems and to discover, in so do-
ing, how bad the audio quality of their
TV sets and VCRs really is.

For more than a year there had been
rumors about a new and better method
of recording the audio tracks on video-
tape. Until the official announcement
came in early January, none of us sus-
pected just how good the new system
would be. It turns out to be better in
terms of dynamic range, wow and flut-
ter, and distortion than even the best
audio recordings made on the costliest
open -reel audio tape recorders! The
new system is called Beta Hi-Fi and it
is being adopted by all of the Sony
licensees who make and distribute
Beta -format VCRs. They include such
well-known names as Aiwa, Marantz,
NEC, Sanyo, Sears, Teknika, Toshiba,
and Zenith plus, of course, licensor
Sony. Recent additions to the list of
licensees are Pioneer and Nakamichi.

Beta Hi-Fi Versus VCR Low-Fi
To give you some idea of just how

much of an improvement in sound
quality the newly announced Beta Hi-Fi
system offers, here are some compari-
sons between its claimed performance
characteristics and those of either con-
ventional Beta VCR sound reproduc-
tion or VHS audio quality:

Audio signal-to-noise ratio in con-
ventional VCRs runs around 40 dB; a
bit higher if you use top -grade tape
and are lucky enough to get a machine
that's on the good side of nominal
specs. It doesn't take a "golden ear" to

hear that ever-present tape hiss, which
gets even worse at slower tape speeds
(Beta III or, in the case of VHS, LP or
EP). Even the poorest quality standard
audio cassette tapes, operated in low-
cost cassette decks without any Dolby
or other noise -reduction system, yield
considerably better signal-to-noise fig-
ures than that these days. Beta Hi-Fi
offers a dynamic range (or signal-to-
noise ratio, if you prefer) of more than
80 dB!

Consider the matter of frequency re-
sponse. The very best VCRs I have
ever measured offer treble response
out to perhaps 12.0 kHz at their -3 dB
cutoff points. At slower tape speeds
they typically begin rolling off response
at around 5 kHz. Neither conventional
Beta nor VHS VCRs ordinarily repro-
duce frequencies below 50 or 60 Hz.
The Beta Hi-Fi system boasts flat re-
sponse from 20 Hz to 20 kHz-the full
range of human hearing. Furthermore,
it makes no difference whether the re-
cording is made at the faster Beta II or
the slower Beta III tape speed.

Harmonic distortion, which typically
runs around 3% for the audio signals
played back on conventional VCRs, is
reduced by a whole order of magni-
tude-all the way down to 0.3%-in the
new Beta Hi-Fi system. (That's refer-
enced to maximum recording level.)

Finally, perhaps the most annoying
defect in the soundtracks of conven-
tional VCRs, wow and flutter, is re-
duced to insignificant levels in the Beta
Hi-Fi sound system. In conventional
VCRs I have measured wow and flutter
figures as high as 0.5% to 0.75% wtd.
rms when recordings are made at
slowest tape speeds. In Beta Hi-Fi
sound reproduction, wow and flutter
has been reduced to less than 0.005%
and is, for all practical purposes, inau-
dible.

High Speed on Slow Tape
With these performance specifica-

tions, you might conclude that Beta Hi-
Fi utilizes some sort of digital technol-
ogy. In fact, at the press conference
which announced the development
last January, just that sort of miscon-
ception seemed to be present, judging
by some of the questions that were
asked. Certainly, the performance
does come remarkably close to that
mentioned in connection with compact
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digital discs and PCM processors, but
Beta Hi-Fi is very much an analog and
not a digital sound system. As such, it
may well find its niche in the world of
audio as a future competitor to digital
sound, but more of that presently.

As you may have already guessed,
the audio information in the Beta Hi-Fi
system is "laid down" on the magnetic
medium using the same fast -spinning
heads that are used to record the vid-
eo signals. In other words, instead of
the tape writing speed for the audio
signals being limited to only a couple
of centimeters per second (when a sta-
tionary audio record/playback head is
used), the effective tape writing speed
is now the same as that used for the
video signals, typically 6.9 meters per
second in the case of Beta. Given the
wide bandwidth that results, it be-
comes possible to use what amounts
to an r.f. (radio frequency) carrier (see
Fig. 1) or, more correctly, two separate
r.f. carriers, each of which can be fre-
quency modulated by a left- or right -
channel stereo audio program. These
two extra carriers are neatly nestled
into the available spectrum between
the chroma (color) and luminance
(brightness) video signals. In the Beta
VCR format, the luminance signals are
located between 3.5 and 4.8 MHz,
while the chroma signal is centered at
688 kHz. It is an amplitude modulated
or AM signal whose upper sideband
somewhat overlaps the FM luminance
signal spectrum.

An interesting side benefit arises

from this arrangement, besides the su-
perb performance already outlined. If
you operate the fast scan feature of a
Beta VCR (say, at two or three times
normal viewing speed), the audio
doesn't take on the "chipmunk" quality
that is characteristic of conventional
audio tape reproduction at higher than
normal speeds. If you stop to think
about it, actual tape -head to tape writ-
ing speed doesn't really change that
much when the longitudinal tape
speed is increased by two or three
times or, for that matter, when it is
decreased for slow-motion viewing.
That's because the longitudinal tape
speed is a very small part of the total
effective tape -to -tape -head writing
speed when we talk about the video
recording heads.

The Beta Hi-Fi track allows for total
compatibility with earlier hardware and
software. The conventional longitudinal
audio track, read by a stationary audio
tape head, is still present on a Beta Hi-
Fi tape, as shown in Fig. 2. An older
Beta videocassette played on a new
Beta Hi-Fi VCR will still deliver its old
(albeit inferior) audio sound, as before.
And, because newer Beta Hi-Fi cas-
settes will have a monophonic (L + R)
equivalent soundtrack recorded longi-
tudinally where it always was (in addi-
tion to the two FM -modulated audio
tracks that become part of the video
composite diagonal tracks), newer
tapes can be played back on conven-
tional Beta -format machines. The avail-
ability of three audio channels sug-

AUDIO TRACK

VIDEO TRACKS

CONTROL TRACK

CONVENTIONAL
AUDIO TRACK

VIDEC TRACKS
WITH FM AUDIO

--CONTROL TRACK

Fig. 2-A compar-
ison of track for-
mats between con-
ventional Beta (top),
and Beta Hi-Fi
video shows no
difference in lay-
outs so that there
is perfect compati-
bility in this regard.

gests, too, that some enterprising soft-
ware producer may, sooner or later,
come up with a movie that employs
ambience enhancement using the
third limited -bandwidth longitudinal
channel.

Measure for Measure
I recently had an opportunity to mea-

1 sure the audio section of a prototype
Beta Hi-Fi VCR which came through
my lab. The unit, a Sony Model SL -
5200, will be available later this year.
While I can't speak for the video quality
of this machine, I was able to measure
audio performance much as I would for
a high -quality audio tape deck. Using
a Sound Technology 1500A Tape Sys-
tem Tester and the hard -copy video
printer that's connected to it, I docu-
mented some remarkable performance
characteristics for this machine. All
during the measurements, I had to
keep reminding myself that this was
not a digital PCM system.

Figure 3A represents a plot of rec-
ord/play frequency response at a nom-
inal record level of 0 dB. At 18.5 kHz,
response was down a mere 1.2 dB!
Meter calibration on this machine ex-
tends to a +6 dB notation, which is
followed by a red "overrecord" warn-
ing light. Since metering of this type is
arbitrary and related to the amount of
FM deviation of the extra carriers rather
than to any tape saturation characteris-
tics, I pushed up the level to the maxi-
mum allowable metered indication just
short of the overrecord notation. Under
those circumstances, there was some
roll -off at the high end ( -4.1 dB at 20
kHz) and a lesser amount of roll -off
(1.8 dB) at 20 Hz. (See Fig. 3B.)

The excellent results obtained at this
higher record level suggested that the
meter calibration's 0 dB point was put
there as a safety factor for inexperi-
enced recordists and that other mea-
surements ought to be made relative to
the higher +6 dB mark on the meter-
ing system. So, to determine the distor-
tion characteristics of the system, I re-
adjusted the test instrument's refer-
ence level so that its 0 dB point actual-
ly caused a recording level of +6 dB
on the VCR's metering system. Even at
this higher recording level, third -order
distortion was an incredibly low 0.12%,
as shown in Fig. 4A. Raising the level,
which moves the dotted line cursor up
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"Perhaps the most
annoying defect in
sound with the
conventional VCR, wow
and flutter, is reduced
to insignificant levels
with Beta Hi-Fi."

from the nominal 0 dB point shown in
Fig. 4A, I determined that 3% third -
order distortion occurs at a bit under
+7.0 dB relative to the new reference
level (that's a full + 13 dB above the
nominal 0 dB point on the VCR's own
meters). The new distortion level for
+7 dB is 3.4%, as shown in Fig. 4B.

I measured signal-to-noise relative
to the newly established 0 dB refer-
ence level of the test instrument and
came up with an A -weighted S/N value
of 71.2 dB, as shown at the top of Fig.
5. To this must be added the +7 dB of
extra headroom that was previously
determined (Fig. 4B), bringing the ef-
fective dynamic range of the system
up to an incredible 78.2 dB! Remem-
ber, there is no form of companding or
electronic noise reduction employed
here. Finally, I recorded a 3 -kHz test
tone onto a videocassette and played
it back to determine wow and flutter.
As shown at the top of Fig. 6, it mea-
sured 0.005% wtd. rms, exactly as
claimed!

Competition for Digital?
As a result of the introduction of Beta

Hi-Fi, several questions arise concern-
ing the emerging digital audio technol-
ogy. If you can get that kind of audio
performance, along with a TV picture,
using purely analog techniques, is the
industry perhaps placing too much
emphasis on the coming digital audio
era? The question arises on purely
economic terms, since the addition of
Beta Hi-Fi to a conventional VCR is
estimated to add no more than $100 to
its cost, leaving the VCR's price not
much higher than the proposed price
of some CD players. And certainly, the
cost of such a VCR has got to be a lot
less than the cost of a PCM processor
plus any type of VCR, the elements
now needed for recording digital audio
on tape. Looked at from that point of
view, the ability to record pictures as
well as such high -quality stereo sound
is almost an extra bonus, one that you
can ignore, if you so choose, by not
even using it for video. A

Fig. 3-Record-replay frequency
response of Beta Hi-Fi system at 0 dB
record level on meters (A) and at
+6 dB meter indication (B).

Fig. 4-At 0 dB record level, third -
order harmonic distortion measured
only 0.12% (A), while 3% third -order
harmonic distortion occurred at a
record level of just under +7 dB on
the unit's meters (B).

Fig. 5-Signal-to-noise ratio measured
relative to 0 dB record level was
71.2 dB, A -weighted. Adding +7 dB
to this figure gives a dynamic range
of more than 78 dB.
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PONTIAC 600M STE

This is the Pontiac with more technologically advanced
features than a -w other Arid the future of American luxury
performance sedans As the 2.8 liter nigh output Y-6 sparks to
life and the g-cohio nstrumentation lights up, you gain a
precise driver's sense of control over your envirorrnent.

You are truly in touch with your car And the STE's Driver
Information is nelping to put
you there. Important engine, functions
lamp cperctior; coo-, hood and trunk
security-eve- serfice reminders-can
all be mo-uto ed f om the driver's seat

With a simob -oLch of your finger you can adjustthe climate
of your driver environment Vs easy
with he STE's new climate control
center which uses advanced electron-

- ics and light -e -r fling diode locators.
Now notice he seat yo..fre in. I's bio-

mechanic° ly encireered for serious drive -s, a -)c coMorms

to your incividual driving position through s x
areas of adjustment. The STE seat also features
thigh and lumbar support. and a concave
shape to help keep you comfortable while
you take the curves .dvit-i precision.

When you cut a p drtiou arly tight corner,
you won't be thinking aoo_rt the
self-levelirg Electroric Rice
Control. The exclusive, "pole -
free" cast aluminum wheels
Or the Goodyear Eagle GT
high performance radials with
analytical)/ tuned shock
absorbers, springs, bushings, front and rear stabilise- bars and
power rack and pin on steering. Or how these components
perform harmonious y as one system. You'll just be cmazed at
how the responsive Portico 6000 STE suspension works as
an extension of yourself

If you're used to traditional luxury sedans, we thi -I you'll find
this experience refreshing And very exciting.

RIgC
spi\-

Some Pontiacs are equipped with engines
produced by other GM
divisions, subsidiaries, or

GMaffiliated companies world Irl
wide. See your Ponti DC

dealer for details.

PONTIAC WE BUILD EXCITEMENT



HOW TO BUILD A

LOW
CCD$T
STEREORCHA, ENHANCER

accessory systems on the market
whose purpose is to improve

spatial quality of stereo sound
reproduction. Quadraphonic sound, in all its many splendored
varieties, was one of the first, and it still has its adherents. The
"ambience recovery" or "ambience generation" systems are
another major group. These use digital or analog delay lines to
feed a delayed version of the left and right channels through
one or more auxiliary speakers behind the listener. The intent is
to superimpose the acoustic qualities of the recording space on
the listening environment so that a small den can sound like a
large hall.

Now there is another class, the image enhancement or image
recovery device. Bob Carver, the first practitioner of this art,
dubbed his system Sonic Holography; soon after, Joel Cohen of
Sound Concepts introduced his Image Restoration system. To
my ears, image enhancers are among the most successful and
satisfying accessories available.

To understand how Carver's Sonic Holography works, con-
sider what happens when listening to a stereo system: A signal
leaves the left speaker and, travelling at the speed of sound,
reaches the listener's left ear. A portion of the signal's wavefront
is diffracted around the listener's head and, travelling an
additional 5 or 6 inches, reaches the right ear about 100 micro-
seconds after reaching the left ear. This "interaural" time difference
is one of the brain's major clues to the spatial location of sounds.
With uncanny accuracy, the human brain pinpoints the location of
the speaker, which may not coincide with an accurate

58 AUDIO/MAY 1983



01

Ill
us

tr
at

io
n:

 R
ob

in
 E

at
on



"With uncanny accuracy, the bran can pinpoint
speaker location, which may not coincide with the

sound's original location."

representation of the sound's original
location. Listen to your system. You'll
find you're always aware of the location
of the speakers, even with your eyes
closed.

Sonic Holography works to change
that perception. This "black box"
sends the left -channel signal through a
delay line, inverts it, and mixes it with
the right -channel signal. When the left -
channel signal is diffracted around the
listener's head, it reaches the right ear
at precisely the same time as the elec-
tronically delayed and inverted signal
that was fed to the right channel. The
signals cancel, the right ear hears
nothing, and the signal seems to be
coming from the listener's extreme left
instead of from the speaker. (The right
channel is treated similarly.) There are
complications. For the effect to be con-
vincing, the delayed signal must be
attenuated slightly, and the bass fil-
tered out. Bass is nondirectional in its
propagation, and to include it in the
processing would result in an unwant-
ed bass boost. The highs should be
excluded too, or the sound could be
excessively bright, since shorter wave-
lengths aren't diffracted and so don't
need to be cancelled.

When properly set up-and setting
up is a little tricky-the effect of Sonic
Holography can be quite startling. If
the unit is switched off while listening,
the sound field seems to collapse into
the plane of the speakers, and the in-
struments sound as if they're lined up
on a string in between.

With the unit on, the sound becomes
three-dimensional, at once pleasingly
convincing and spatially textured.
Sounds appear in front of or behind
one another, and even beside the lis-
tener. Of course, the listening area is
more proscribed than for stereo; one
must be equidistant from the speakers
and the proper distance away from
them.

You might expect earphones to give
the same three -dimensionality, but
they don't. Psychoacoustic research
has shown that tiny, almost impercepti-
ble head movements are used by the
brain to focus a sound's location or
direction. When you move your head,
earphones move with you, foiling the
brain's sound location system. The
only logical location for a sound that
moves with your head is inside it.

Headphones just are not spatially
convincing for most people.

In the image enhancement system
from Sound Concepts, only the differ-
ence signal between channels is de-
layed and crossfed to the respective
speakers. It is claimed that by operat-
ing on right -only and left -only informa-
tion instead of on the entire signal,
comb filtering is eliminated, resulting in
a smoother frequency response.

I've heard both systems but have not
had a chance to compare them direct-
ly. Both sound good, and are a distinct
improvement over ordinary stereo.

It is possible to achieve somewhat
the same results as do these electronic
boxes, by passive means. If you enjoy
experimenting, or want to try out the
effect before investing in the electron-
ics, this project is for you.

If any Audio reader wishes to
produce the device described in this
article, Bob Carver grants to such
a reader a royalty -free license for the
apparatus as covered by his U.S.
Patent 4,218,585. Such license is for
personal use only and does not extend
to commercial use or to manufacture
for sale.

Basically, two speakers are wired to
invert the signal, and positioned at the
proper distance to provide the re-
quired cancellation. Figure 1 illustrates
the hookup. Potentiometers or L -pads
are used to attenuate the imaging sig-

nals, for the extra speakers are likely to
play a little louder than your main
speakers. Fixed resistors can be sub-
stituted if they provide the proper at-
tenuation. A capacitor is included for
bass attenuation, and may be omitted
if the extra speakers do not reproduce
the bass below 100 Hz or higher. I

would recommend using capacitors in
any case, for by blocking high -power
bass signals, they increase the auxilia-
ry speakers' power handling ability.

How image restoration works soni-
cally is shown in Fig. 2. In addition to
the direct L and R signals heard by
each ear, the delayed signals R' and
L' are also heard, attenuated by factor
a. Each ear hears both speakers with
image recovery, but the delayed sig-
nals aR' and «L' are cancelled by an
inverted crossfed signal. Note that
though a delayed cancellation signal
reaches each ear (- a2L" and -a2R"),
these signals are attenuated by the
square of a and so have little percep-
tual effect. The left ear hears a pure L
signal, while the right ear hears a pure
R signal.

Finding suitable speakers should be
easy. Anything with a reasonably
smooth frequency response can work
well, though an 8 -ohm impedance is
desirable. Nor is it necessary to cover
the full audio spectrum. In fact, a
somewhat limited frequency response
is an advantage. I am using a pair of

Fig. 1-This passive image recovery system consists of two extra speakers
connected to play an inverted crossfed signal. Capacitors are 50 V, nonpolar.
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"Psychoacoustic research has shown that tiny head
movements are used by the brain to focus a sound's

location or direction."

A

Fig. 2-In a normal speaker setup, each ear hears both speakers (A), while in the image recovery system, the left ear
hears only the left speaker and the right ear only the right (B). See text.

midrange speakers from my junk box.
They go from about 250 to 5,000 Hz;
300 to 3,000 Hz is the minimum range
to aim for, and it may be possible to
get good results with an even narrower
range. Even 3- to 5 -inch automobile
speakers should be suitable when
properly mounted. (One nationwide
electronics chain carries a number of
speaker systems in the $10 to $25
price range that look like they'll work
well.) Note that overall system imped-
ance should not be less than 4 ohms,
or some amps will have trouble driving
the load. And note, too, that there is a
difference in most cases between the
maker's stated impedance and the
speaker's real impedance.

If the highs prove too bright, discon-
nect the tweeters in the auxiliary
speaker systems or angle the speak-
ers away from the listening area. An-
other solution is to cover the speaker
with a layer of tightly woven fabric.

Positioning the extra speakers will
be critical. Ideally, the signal path
should be 5 or 6 inches longer to the
imaging speakers. I have my speakers
mounted on stands, with the imaging
speakers underneath and on the floor,
slightly behind the front plane of the
main units' cabinets. They could as
well go beside or on top.

One method I've found useful for po-
sitioning the imaging speakers is this:
Play only the left channel, either by
disconnecting the right channel or ad-
justing the balance control. Vary the
position and sound level of the right
imaging speaker until the sound
seems to be coming from the extreme
left (or as much to the left as possible)

when you are in your choseh listening
position. Repeat for the right channel.
You may find that moving your main
speakers closer together will enhance
the effect.

Your listening location is more flexi-
ble for the passive system than for
electronic imagers. It is possible to ar-
range the speakers so that the listen-
ing position is not on the center line
between the main speakers.

Too many reflective surfaces will di-
minish the imaging effect. If your listen-
ing room is too live, you may want to
add draperies, rugs and perhaps
paintings. This will also improve the
acoustics for ordinary stereo.

A complication may arise with many
speaker systems that don't use mini-
mum -phase (i.e. linear -phase or Time -
Aligned®) crossover networks. The
proper location for the auxiliary speak-
ers will be different at different frequen-
cies. It may not be possible to obtain a
stable image with such speakers using
a passive imager. In any case, experi-
ment with speaker location for the best
effect. Less -than -perfect may prove
acceptable. (Most speaker systems
have sufficiently accurate phase re-
sponse to work with a passive system.)

If the imaging speakers are connect-
ed to the auxiliary speaker outputs of
your amp or receiver, the imaging ef-
fect can be switched in and out. Every-
one I've played it for prefers the sound
with the imaging speakers in. Hearing
them switched off invokes an eerie
sensation of space collapsing, as if the
instruments were suddenly sucked into
the speakers.

There is a striking similarity between

this setup and some of the early pas-
sive devices used to simulate quadra-
phonic sound. As I recall, an admbni-
tion with these units was that speaker
positioning was critical. Could it be that
the proper position was one that pro-
duced the same signal cancellation as
does image recovery? And that the
rush to discrete four -channel sound
completely missed the point? Of
course, this is speculation, but psy-
choacousticians have shown that a
dummy head equipped with micro-
phones for ears, when made to follow
exactly the head movements of a lis-
tener wearing headphones, gives a
convincing representation of sonic
space. Image enhancement systems
are the closest we can now come to
matching this experimental condition
with recorded media. Only listening will
allow each reader to judge the merits
of image enhancement systems. The
passive image enhancement system
will allow many more people to listen
and. I believe, enjoy.

Because L -pads waste power and
the required potentiometers are not
readily found, I have arranged to make
a set of potentiometers and capacitors
available for $12.00 while the supply
lasts. This cost includes shipping and
handling in the U.S. and Canada; New
York residents, please include local
sales tax, and foreign orders should
include an additional $3 for shipping.
Please allow six to eight weeks for de-
livery. If you are interested, send a
check or money order to: RK Systems,
Box 10-E, 780 West End Ave., New
York, N.Y. 10025.
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HEADPHOI

LM1877 STEREO HEADPHONE AMPLIFIER

POWER

,.-
.._41.

LEVEL HEADPHONES

PARTS LIST
(With Radio Shack part numbers, except where noted)

C1, C2 -470-µ,F, 35-V electrolytic capacitors (272-1018).
C3-0.22-115, 50-V, 5% mylar capacitor (272-1070).
C4, C6 -22-g, 35-V electrolytic capacitors (272-1014).
C7, C8-1-1.11, 16-V electrolytic capacitors (272-1419).
C5. C9, 010, C11, C12, C13, C14 -0.1-µF ceramic disc capacitors

(272-131).
CR1, CR2, CR3, CR4, CR5, CR6-1N4002, 200-PIV, 1-A diodes

(276-1102).
F1 -1-A fuse (270-1273).
IC1-LM340T-8, +8 V regulator (Jameco, 1355 Shoreway Rd., Belmont

Cal. 94022).
IC2-LM320T-8, -8 V regulator (Jarneco),
IC3-LM1877 stereo amplifier (276-702).
J1, J2-Phono jacks (274-346).
J3 -3 -conductor headphone jack, quarter -inch (274-282) or 3.5 mm

(274-249).
R1, R2-10-kilohm, 1/8-W, 10% resistors (271-1335 or 271-034).
R3-100-kilohm, audio -taper, stereo volume control (275-1732).
R4, R5 100-kilohm, 1/8-W, 20% resistors (271-1347 or 271-045).
R6, R7-2.7- or 3.3 -ohm, 1-W resistors (271-075).
S1-SPST toggle switch (275-602 or similar).
T1-18 to 36 V, CT transformer, 450-mA or greater (270-1366).
Perf. Board -23/4 x 33/4 in. (276-158).
Fuse-Holder-(270-364).
Cabinet-Approx. 3 x 5 x 5 in. (270-253).
Misc. Hardware-One knob, screws, nuts, washers, lock -washers, fobr

circuit -board stand6ffs, one power cord.
. ..,. . , . . . .... ,_ .
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When listening through headphones
is desirable, sometimes it isn't
possible, either because the
component you're listening to lacks a
headphone output or because (as
with many tape decks) its headphone
output doesn't deliver enough signal
to power the phones you have. This
easy -to -build stereo headphone amp
will solve both problems. All parts are
available from Radio Shack (except
the voltage regulators) for about $35.
If you shop around, you can probably
cut that price still further.

The circuit is quite straightforward.
The split power supply minimizes
components and eliminates the need
for large electrolytic capacitors on the
audio output. Voltage regulators are
used for clean power without large,
expensive filter capacitors. (You can
also use two 9 -volt batteries in center -
tapped series, but their life may be
short, the more so with lower
impedance headphones.)

The power supply is well bypassed,
and the 2.7 -ohm resistors (R6, R7)
and 0.1-µF capacitors (C13, C14) on
each output help suppress
oscillations. The amplifier's gain of 20
dB is set by the 100-kilohm feedback
resistors (R4, R5) and the 10-kilohm
resistors (R1, R2) on the inverting
inputs.

Construction details are left up to
the builder. The circuit is too simple
to justify a p.c. board; use an
experimenter -type perf. board, such
as Radio Shack's 276-158. Be sure to
place capacitors C3, C4, C5, C6, C11
and C12 as close as possible to their
respective ICs, to suppress
oscillations.

This simple amplifier should prove
satisfying to build and, since its THD
is below 0.1%, to listen to.
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WE DON'T
KNOW WHEN

TO STOP

One top -of -the -line cassette deck is sufficient for most
manufacturers. But not for Teac. We make three. Our new Series Z.
The most advanced, most feature -filled cassette line we've ever built.

Most manufacturers would be content with two direct drive
motors. Our new Z-6000 and Z-7000 have three.

Having Dolby- B and C noise reduction was not enough.
We had to add dbx'and dbx disc. Plus more bias control, more
automatic systems, more professional features than anyone ever
dreamed of in a cassette deck.

They all come with Computomatic, Teac's micro -chip memory
system. Combine the memory with its list of programmable
functions and Series Z's capabilities are expanded to unheard-of levels
of performance.

But the unheard-of is commonplace at Teac. When it comes to
building tape recording equipment our obsession with excellence
drives us beyond the bounds of all reason.

TEAC MADE IN JAPAN BY FANATICS
COPYRIGHT 1983 TEAC CORPORATION OF AMERICA. 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640

'DOLBY' ISA REGISTERED TRADEMARK OF DOLBY LABORATORIES, INC, "dbx' IS A TRADEMARK OF dbx, INC

Enter No. 39 on Reader Service Card



EQUIPMENT PROFILE

co
c.)
.0

ro

NAKAM ICH I
DRAGON
CASSETTE
DECK
Manufacturer's Specifications
Frequency Response: 20 Hz to 21

kHz, to 22 kHz with metal tape.
Harmonic Distortion: 0.8%.
Signal/Noise Ratio: 66 dBA with

Dolby B NR, 72 dBA with Dolby C
NR.

Separation: 37 dB.
Crosstalk: Down 60 dB.
Erasure: 60 dB.
Input Sensitivity: Line, 50 mV.
Output Level: Line, 1 V; headphone,

45 mW at 8 ohms.
Flutter: 0.019% wtd. rms, 0.04% wtd.

peak.
Dimensions: 173/4 in. (450 mm) W x

5-5/16 in. (135 mm) H x 11-13/16 in.
(300 mm) D.

Weight: 21 lbs. (9.5 kg).
Price: $1,850.00.
Company Address: 1101 Colorado

Ave., Santa Monica, Cal. 90401.
For literature, circle No. 90

The Nakamichi Dragon cassette deck is an exciting com-
bination of innovative design, convenience features and
outstanding performance. The centerpiece of the innova-
tions is the fascinating NAAC (Nakamichi Auto Azimuth
Correction) system which automatically adjusts the play
head to match the azimuth of the material already recorded!
Most readers are probably familiar with Nakamichi's
scheme for automatically adjusting the record head to
match the play head, and that approach ensures the best
performance for each deck and tape combination. In the
past, however, many have commented on the fact that
tapes made on one deck might not sound their best when
played on any other model, because of azimuth discrepan-
cies. Only by careful and tedious work could the play head's
azimuth be matched to what was on the tape.

With NAAC, however, the Dragon senses the azimuth of
the recorded material and adjusts the play -head azimuth to
match, obtaining the best possible response. The concept
is fairly simple, as many good ideas are, both the implemen-
tation is something to marvel at. The head core for one of the
stereo channels is actually split into two cores, both still just
the total width of one track. The two core outputs are fed
through bandpass filters into the rest of the NAAC system:
Waveform squaring circuits, a phase comparator, an opera-
tional amplifier and drivers with a motor to shift the play
head into position for zero phase deviation. The bandpass
filter restricts signals to the range from about 3 kHz to a bit
above 15 kHz, ensuring that accurate phase and angular
deviation information can be obtained.

The Dragon is Nakamichi's first auto -reverse deck, and
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NAAC is operatioral in the reverse -play direction as well,
automatically compensating for such effects as changing
tape skew. The transport drive system is of dual -capstan
design, unusual in that each capstan is driven directly, with
the motors locked to a quartz crystal reference. The supply
capstan (in either direction) runs 0.2% slower than the take-
up capstan to maintain the proper tape tension over the
heads.

A number of other features are most easily introduced by
describing the front panel. The right center is dominated by
an array of fairly large, angled, rectangular pushbuttons
which are grouped by function.

On the top row are playback functions (reverse play, stop
and forward play). Just below are the rewind and fast -
forward buttons, flanking the button which actuates the

"Cue" function during fast wind. As on other Nakamichi
decks, this moves the head closer to the tape, to make the
fast -wind "chatter" audible, and reduces the winding speed
(to one-third normal with one push, to one -sixth normal if the
winding button is held down). Cueing direction can be
reversed by pushing the opposite fast -wind button; press-
ing the appropriate play button selects which tracks the
"Cue" function will scan. Green lights indicate which of the
buttons in these top two rows are actuated.

The next two rows are for recording functions. First are the
"Rec Mute," pause and record buttons, with red LED indica-
tors. (There is no reverse recording function.) On the bottom
row is the fixed, button -like "Auto Fader" with direction -
indicator lights. It is flanked by the "Down" and "Up" fade
buttons themselves. There are two rates of fade, with the
faster rate obtained by a second, light push or a single hard
one. The fade indicator arrows change intensity to show the
direction and level of fading.

To the right of the control buttons are the tape selection
and calibration controls: Left and right level pots for three
tape types grouped beneath the test button marked "Level
(400 Hz)," and left and right bias pots for each tape type
grouped beneath the "Bras (15 kHz)" button.

Between these test -signal buttons is a smaller, "Reset"
button which shuttles the tape back to the counter zero
point. Beneath that are the tape type selector buttons.
Unfortunately, these are marked only with Nakamichi's own
tape designations: "EX" (normal, IEC Type I), "SX" (chrome,
Type II) and "ZX" (metal, Type IV). Each is flanked by its
bias and level pots.

The Dragon's calibration procedure is slower than the
automatic setups used by some decks, but as accurate.
After setting the tape type and switching the monitor to
"Tape," you actuate the record/pause and "Rec Mute" but-
tons to disable the inputs. This also sets the counter to 0000.
Start the tape, push the "Level (400 Hz)" button, and set the
level -adjust pots for a zero indication on the meters, whose
scales expand during this test. Next, push "Bias (15 kHz)."
The NAAC system immediately adjusts the play head to
compensate for any tape skew, etc., between it and the
record head. Then, channel bias levels are adjusted for
zero. A push of the "Reset" button returns the deck to the
0000 counter point. After a short familiarization period, this
procedure seemed simple and direct.

On the right side is a vertical row of four knobs ("Master,"
"Left" and "Right" recording gain, and "Output") and seven
buttons. The latter are for "Monitor (Tape/Source)," "Eq
ilsec (120/70)," "Dolby NR (Off/On)," Dolby "B-Type/C-
Type," "MPX Filter (Off/On)," "Subsonic Filter (Off/On)," and
"Auto Rec Pause (Off/On)." Most of these are self-explana-
tory, though the helpful inclusion of a subsonic filter is worth
noting. "Auto Rec Pause," however, is an unusual conve-
nience, automatically switching from record to record/pause
mode if there is no input signal for 40 seconds. With this,
you need not stand by, waiting (im)patiently to stop the deck
when the music ends.

In addition to its "Auto Rec Pause" feature, the Dragon
will also check for silences in playback. When "Auto Rev" is
enabled, if there is a blank of more than 40 seconds, the
deck fast -winds to the end of the side being played, and
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"The concept of the NAAC
system is fairly simple, as
many good ideas are, but
the implementation is
something to marvel at."
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Fig. 2-Record/playback
response of Nakamichi
582 cassette deck with
misaligned record head

(top) vs. playback of
same tape on Dragon with
NAAC system (bottom).
Vertical scale: 5 dB/div.

then starts play in the other direction if the reverse controls
are set for that. This eliminates the need to fast -wind man-
ually past long blank spaces at the end of a side, common
in classical recordings.

In the center of the front panel are the four -digit, LED
counter and the 20 -segment, vertical bar -graph level meters
which read from -40 to +10. During tape calibration, the
meter scale is expanded for finer resolution. The counter
reads from 9999 to -999.

Between these two displays and the main transport con-
trols are five small buttons in a vertical array: Three are for
the counter-"Reset," "Memory (Off/On, Stop/Play)"-and
the other two are for auto reverse, "Off/On" and a switch to
select continuous play or a single auto -reverse cycle.

Above the window in the cassette -compartment door are
LED arrows which show the direction of play. These glow
red in recording (forward only), green in play, and flash
whenever the NAAC system is adjusting play -head azimuth
to match the tape in use.

At the far left are a large "Power" button, small "Timer"
buttons ("Off/On, Play/Rec"), a large eject button, and a
headphone jack.

On the rear panel are gold-plated line in/out phono jacks,
a socket for the optional RM-20 remote control, and a d.c.
power jack for such Nakamichi accessories as the MX -100
microphone mixer.

Removing the metal top and side cover revealed a few
p.c. boards supported and surrounded by a rugged, metal
chassis frame. The soldering on the boards was excellent.
Interconnections were made with multi -conductor cables,
ending in plugs and sockets or wirewrap. All parts and
adjustments were labelled.

Measurements
The playback responses were well within 2 dB of refer-

ence for both equalizations and for both directions of play,
with the exception of the 18 -kHz points at +3 dB with the
70-4 tape. Most of the points for this equalization were
within ±0.5 dB, excellent results. Play speed was about
0.07% fast in forward play and about 0.1% fast in reverse
play, excellent figures. Average playback -level indications
were 0.5 dB high. Record/playback responses were
checked for approximately three dozen formulations. Excel-
lent results were possible with all of them after using the
built-in calibration-with the exception of low -bias Type I
tapes (non -premium), which would be bad choices for the
Dragon anyway.

The supplied Nakamichi EXII, SX and ZX tapes were used
for all of the detailed testing that followed. The swept -
frequency responses were taken at Dolby level and 20 dB
below that for the three tapes, both with and without Dolby C
NR. Figure 1 shows the resultant plots, and Table I lists the 3
dB down points for all of the traces. Of particular note are
the general flatness, the extended responses at both ends
of the band (especially at Dolby level with Dolby C NR), and
the good Dolby tracking at -20 dB. The peak at 20 kHz with
the EXII tape is somewhat high, but calibration was pur-
posely done rather quickly; slightly more bias would bring it
down. It must be noted, however, that bias calibration must
be done without Dolby NR for the most stable playback of
the 15 -kHz tone and its tracking by NAAC. A check of
responses with Dolby B NR showed them to be excellent,
with very good tracking over a range of levels.

A number of tests were conducted to learn more about
the performance of NAAC. The earlier playback response
tests showed that the system would align the play head to
the 12.5 -kHz test -tape tone within 15° to 20° of phase,
equivalent to an azimuth accuracy better than 1' (1/60
degree). This is excellent.

Pink noise was recorded on a separate Nakamichi 582,
with its record head purposely misadjusted to cause a loss
of almost 20 dB at 15 kHz, as shown in the top trace in Fig.
2. (The relative rise in level for the 16- and 20 -kHz bands
was from tape noise.) The cassette was then transferred to
the Dragon, and the bottom trace shows the response after
NAAC operated for about five seconds. Next, the pink noise
to the 582 cassette deck was purposely band -limited to 50
Hz to 12.5 kHz to simulate a run-of-the-mill recording (Fig. 3,
top), and then the record head was misaligned (middle).
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"Of particular note are the
general flatness, the
extended responses at both
ends of the band (especially
at Dolby level with Dolby C
noise reduction)."

The bottom trace shows how the Dragon operated on the
response of the simulated poor deck's tape to achieve
correct alignment-further proof of the success of this
amazing system. In checking the response limits of the
deck, it did appear that NAAC might do some "hunting" with
a test signal of 20 kHz or so, which is above its normal
response band. This was not considered a defect; there is
no known music consisting of a single, 20 -kHz tone. There
was also some hunting at the start of the swept -frequency
response tests, but with a slower sweep rate NAAC had no
tracking problems. This was also, of course, a nonmusical
condition, and the pink -noise tests indicated what it would
do under normal (non -test) conditions.

Table II lists various record/playback test results, and
they are all excellent, with the exception of the multiplex
filter which had its 35.4 dB notch at a higher frequency. I

suspect that, in the rush to get this first -of -its -kind unit out,
this simple adjustment was overlooked. The subsonic filter
was 3 dB down at 15.8 Hz and 22 dB down at 10 Hz. The
level -adjust pot (400 Hz) had a range of -6.1 to +4.5 dB
relative to zero indication for ZX tape. The bias pots could
set the 15 -kHz level anywhere from -8 to +6 dB with the
same tape. There was some bias in the right channel output
in "Tape" but none in "Source." The 400 -Hz (396.7 -Hz
actual) and 15 -kHz (15.24 -kHz actual) tones both had less
than 1.0% distortion, quite acceptable for the purpose. In
the process of running tests with pink noise, it was noted
that Dolby C tracking was not affected by the bandwidth of
the noise source. (Such effects had been observed with
other decks with Dolby C NR). Reference to the frequency
responses confirmed that the roll -offs above 20 kHz were
very sharp, reducing the likelihood that the Dragon would
have any mistracking caused by above -band energy, such
as might be generated by a synthesizer. This was another
design nicety which showed up without the manufacturer
having made any mention of it.

Table Ill lists the distortion figures for the three tapes at
400 Hz with Dolby C NR over a range of levels from 10 dB
below Dolby level to the points where HDL3 reached 3%.
The results are excellent, especially so for the EXOI and ZX
tapes. Table IV shows the excellent signal-to-noise ratios
obtained for all three tapes. Table V lists the figures for HDL3
versus frequency, from 50 Hz to 6 kHz with ZX tape, both at
Dolby level and 10 dB lower, again using Dolby C NR. The
results are outstanding-the best overall for a deck to date.
Tests were also run at Dolby level using Dolby C NR with
both EXII and SX tapes, and those results were also impres-
sive. In general, distortion figures without Dolby NR were, as
usual, 30% higher.

Table VI lists a number of input/output characteristics, all
substantially to specification as expected. All of the values
listed stayed within acceptable limits from 20 Hz to 20 kHz.
The two sections of the master input -level pot tracked to-
gether within a dB for 50 dB from maximum, which is very
good. The output -pot sections tracked to the same criterion
for about 30 dB, which is acceptable. The output polarity
matched the input polarity both in "Source" and "Tape"
monitor, a desirable configuration.

The thresholds for most of the segments on the level
meters were quite accurate, but the lowest ones were about

20 40 80 160 315 630 1.254 2.54 54 104

Fig. 3-Nakamichi 582
cassette deck's response
to pink noise rolled
off at 10 kHz, with correct
record -head alignment
(top); 582 with record

20 10 80

Fig. 4-Record and
playback of the opening
passages of Respighi's
Feste Romane on a
correctly aligned 582 (top)
and playback on the

20k

head out of correct
azimuth alignment
(middle), and Dragon's
response with off -azimuth
tape from 582 (bottom).
Vertical scale: 5 d13/div.

180 315 630 1254 2.54 5k 104 204

Dragon of the same
passages recorded on an
incorrectly aligned 582
(bottom). See text.
Vertical scale: 10 dBicliv.

3 dB too sensitive compared to the zero reference. The bar -
graph response was slower than that of true peak -respond-
ing meters, but the zero segment showed a faint glimmer at
30 mS, which is quite fast. The decay time was 1 S for 20
dB, shorter than the IEC standard. The frequency response
of the meter was down 3 dB at 47 Hz (on the high side) and
21.6 kHz (just fine).

There was no measurable change in play speed with any
line voltage from 110 to 130 V. Speed variations appeared
to be less than 0.005%; better instrumentation would be
necessary to get more accurate figures. In the reverse play
direction, the results were the same. The flutter at any point
in a cassette was 0.014% or less, wtd. rms, and 0.028% or
less, wtd. peak. In reverse play, the figures were slightly
higher, but still better than specified. The Dragon even
operated up to specification with a cassette known to be of
poor quality. Fast -winding time averaged 51 seconds for a
C-60 cassette. All mode changes, including shutoff at the
end of the tape, took less than a second.
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"The Dragon even operated
up to specification with a
cassette known to be of
poor quality."

Table I-Record/playback responses (-3 dB limits).

Tape Type

With Dolby C NR Without Dolby NR
Dolby Lvl -20 dB Dolby Lvl -20 dB

Hz kHz Hz kHz Hz kHz Hz kHz

Nakamichi EXII
Nakamichi SX
Nakamichi ZX

11.5
11.7
11.4

20.4
19.5
21.0

11.3
11.4
11.3

22.1
22.4
23.1

11.5
11.7
11.4

12.0
106
15.2

11.3
11.4
11.3

22.7
23.5
24.0

Table II -Miscellaneous record/playback
characteristics.

Erasure Sep. Crosstalk 10 -kHz A/B PhaseMPX Filter
At 100 Hz At 1 kHz At 1 kHz Error Jitter At 19.00 kHz
70 dB 61 dB -85 dB 15° 25' -21 8 dB

Table III -400 -Hz HDL3 (%) vs. record level
(0 dB = 200 nWb/m).

Record Level HDL3=
Tape Type NR -10 -8 -4 0 +4 +6 3%

Nakamichi EXII Dolby C 0.08 0.12 0.19 0.3 0.9 1.9 +7.2 dB
Nakamichi SX Dolby C 0.11 0.16 0.4 1.0 2.8 +4.2 dB
Nakamichi ZX Dolby C 0.06 0.10 0.2 0.45 1.1 1.7 +8.2 dB

Table IV-Signal/noise ratios with IEC A and
CCIR/ARM weightings.

EC A Wtd. (dBA) CCIR/ARM (dB)

Tape Type

W/Dolby C NR Without NR W'Dolby C NR Without NR

DL HO =3% (a DL HD=3% @ DL HD =3% (a DL HD=3%

Nakamichi EXII 67.5 74.3 51.4 58.2 69.2 76.0 49.1 55 9
Nakamichi SX 70.7 74.5 54.8 58.6 71.9 75.7 52.1 55.9
Nakamichi ZX 69.3 77.0 53.2 60.9 69.4 77.1 50.4 58 1

Table V-HDL3 (%) vs. frequency using Dolby C NR.

Frequency (Hz)
Tape Type Level 50 100 400 1k 2k 4k 6k

Nakamichi ZX - 10 0.12 0.10 0.06 0.05 0.04 0.05 0.12
0 0.70 0 60 0.47 0.42 0.40 0.60 1.3

Table VI -Input and output characteristics
at 1 kHz.

Level LevelInput Imp., Output Imp., Clip (Re:
Sens. Overload Kilohms Open CM. Loaded Ohms Meter 0)

Line 53 mV >30 V 50 Line 971 mV 819 mV 22k - 17 2 dB
Hdphn. 1.0 V 47 mW

Use and Listening Tests
Tape loading was a simple drop -in. Access for head

cleaning and similar maintenance was fairly good with the
door cover in place, very good with, the cover removed.

The Dragon was very quiet in all its modes, including the
cam -drive positioning of the heads. It was interesting to
watch the smooth shifting of drive components as tape
direction was reversed.

The instruction manual was lucid and quite complete,
although some users might desire more technical back-
ground. It had a number of helpful, pertinent notes, and the
illustrations were well done and well tied to the text.

All controls and switches were completely reliable
throughout my testing. The angled buttons looked slightly
odd, but they were very easy to use, especially with their
bright indicators. The arrangement was one of the best I've
used, and the angling seemed just right. However, the
small, black pushbuttons blended into the panel, putting
their in/out status in doubt at times. This was judged most
important for the Dolby NR and EQ pushbuttons, where an
error would not be immediately apparent.

Setting recording levels was easy, with the bright, vertical
bar -graph meters and the three input level pots. The knobs
on the individual channel pots were smallish, in contrast to
the "Master" gain control, but their friction was low.

Other features that particularly appealed to me included
flying -start (punch -in) recording, the "Auto Fader," "Cue,"
and "Auto Rec Pause." It goes without saying that the NAAC
system operated ah the time, trimming play -head azimuth as
needed.

The opening passages from Respighi's Feste Romane,
one of the records used for the listening tests, was taped
twice on a Nakamichi 582 -first with the record head cor-
rectly aligned, then with the record head set to drop the 15 -
kHz response by 10 dB on a normally aligned playback
head. This second version was played on the Dragon, and
its maximum -level spectrum (Fig. 4, bottom) compared with
playback on the aligned 582 (Fig. 4, top). There are a few
minor discrepancies, but it can be seen that, as the listening
indicated, NAAC had aligned the Dragon's play head to
restore the original high -frequency spectrum.

Neither ear nor meter detected any noise pulses on the
tape when switching into record or pause modes. However,
switching from record to stop generated just a slight click,
so far down in the noise that it's only audible when using
Dolby C NR.

Listening to the Dragon's playback of tapes made from
favorite discs was most enjoyable. The sound was clean,
even at quite high levels, and a drummer friend was particu-
larly impressed with the bass tightness and clarity.

It's tempting to make some sort of cute remark about a
deck called "Dragon," but it's much more important to call
attention to the value of its exciting, auto -alignment innova-
tion, NAAC. That, and its superbly low distortion and flutter,
excellent calibration facilities for all premium tapes, flat and
wide frequency responses, superior reverse -play perfor-
mance, and many convenience features, all make the Drag-
on -even with its $1,850 price tag -certain to interest high -
end audiophiles and professionals, particularly for normal -
speed duplicating. Howard A. Roberson
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EQUIPMENT PROFILE

PHOENIX
SYSTEMS
P -10 -MM
PHONO
PREAMP

Manufacturer's Specifications
Frequency Response: Phono, RIAA

or IEC ± 0.25 dB; high level, -3 dB
at 16 Hz, 0 dB at 100 kHz.

Phono Input Sensitivity: 1.5 to 10 mV
at 1 kHz.

Phono Input Impedance: 47 kilohms,
100 pF.

S/N Ratio: 85 dB, IHF A -weighted.
THD: Less than 0.01%.
Phono Input Overload: 150 mV at 1

kHz.
Output Clipping: 8 V rms into 2 kil-

ohms.
Slew Rate: High level, ± 13 V/p.S; pho-

no, ±2 V/IIS (EQ-limited).
Dimensions: 111/4 in, (28.6 cm) W x

51/2 in. (14 cm) D x 3 in. (7.6 cm) H.
Price: Assembled, $200.00; kit,

$150.00; optional variable input load
(P -10-1L), $15.00.

Company Address: 91 Elm St., Man-
chester, Conn. 06040.

For literature, circle No. 91

PHOENIX SYSTEMS
PHONO PRE -AMP

I always have a great deal of admiration for any small
company that attempts to compete with the giants of the
audio industry and comes out with a product that is compet-
itively priced and performs well. This is probably because I
found myself in exactly that position some 20 years ago,
when both the audio industry and I were a lot younger. It
was tough for a newcomer then; it's even tougher now.

John Roberts, President of Phoenix Systems, has devel-
oped a little preamplifier offered in several forms. Basically,
the P-10 is a kit, with a rather amateurishly written set of
assembly and wiring instructions. The version tested was
supbied fully assembled, however, so I can't comment too
meaningfully on the ease of assembly or, for that matter, the
accuracy of the assembly instructions. (John Roberts says
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"If you subscribe to the
audio notion that simpler
is better, you will like the
Phoenix Systems
P -10 -MM."
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Fig. 1-Normalized phono
playback response. Upper
curve is RIAA, lower is
response of IEC
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equalization to RIAA test
signal. Note that vertical
scale is 2 dB/div.
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Fig. 2-Response curves
of phono preamp to
constant -amplitude

signals. Upper curve is
RIAA, lower is IEC.

he put together my unit in 31/2 hours and estimates that a
novice might do it in from 6 to 7 hours.) Since the instruc-
tions were obviously composed on a word-processing com-
puter (as I could tell by the dot-matrix printing), they've
probably been checked and double-checked. (Computers
and word processors never make mista&#Cbct, RIGHT?)

The P-10 I tested was designed for use with a moving -
magnet or moving -iron cartridge, and is accordingly desig-
nated P -10 -MM. An alternate version, the P -10 -MC, can be
had for use with-you guessed it-moving-coil pickups. The
tested sample also incorporated an optional Input Load (P-
10 -IL) which involves a switch, found inside the preamp,
that allows switching in up to 475 pF of capacitance in 25-
pF increments.

The preamp is mounted in a brown metal wrap, and its

beige front panel has only one rotary control knob which is
coupled to a mechanically detented master volume control.
Calibration is in dB, from + 10 through -40, to "infinite."
The 0 dB setting corresponds approximately to unity gain
for the high-level AUX inputs of the preamp. Four small,
white pushbutton switches handle power on/off, phono/high
level selection, RIAA/IEC equalization selection, and selec-
tion of output -signal polarity. A red LED near the power
switch illuminates when the unit is turned on.

The rear panel has pairs of phono, high-level and output
jacks plus a chassis ground terminal. A small hole provides
access to an internal, channel -balance trim pot, which af-
fects only the phono input. Phoenix may feel that once
you've adjusted your system's channel balance, there's no
need to readjust it (which is true if you always sit in the same
spot when listening) and that your power amp will have
input controls so you can balance for off -center listening
(which is usually true). If those assumptions apply to you, I

suppose there's some justification to this simplification of
the control panel, especially for the purists among us.

Circuit Highlights
The Phoenix P -10 -MM employs two matched pairs of

pF5103 J-FETs as the input stages for the phono section. A
split -pole playback EQ network provides either standard
RIAA playback IEC version
(which incorporates a gentle roll -off at the low end), using a
7,950-4 high-pass single -pole network. The circuit also
includes a 2 -pole high-pass filter with a cutoff at 10 Hz for
roll -off of warp and infrasonic signals.

Measurements
As received, the input sensitivity of the phono stages was

2.8 mV for 0.5-V output. This sensitivity is adjustable over a
wide range, however. Signal-to-noise ratio for the phono
inputs measured 83 dB, referred to a 5 -mV input with the
volume control adjusted to produce 0.5-V output. The
S/N measurement was made using an A -weighting curve.
Signal-to-noise ratio via the high-level input measured 91 dB
referenced to 0.5-V input, with the volume control set for
unity gain. Phono overload at 1 kHz measured a more than
adequate 215 mV.

Figure 1 is a plot of frequency response for the phono
inputs. To obtain a "flat" curve, the applied signal had a
very accurate (to within 0.1 dB) inverse RIAA response.
Note that vertical sensitivity of the display has been deliber-
ately increased to 2 dB per vertical division, so as to show
up any small deviations from true RIAA response. For the
"R" plot, the RIAA/IEC switch was in the IEC position, and,
as you can see, there is a deliberate roll -off of -1.5 dB at 29
Hz. The "L" plot employed the RIAA setting, and response
was almost absolutely flat at 29 Hz (0.2 dB deviation noted
above the diagram for that frequency).

The more usual RIAA response curve is plotted in Fig. 2.
Here we see the typical bass boost and treble cut curves
associated with RIAA equalization. The action of the IEC
equalization setting on the preamp is depicted in the lower
of the two curves seen at the left end (bass) of the diagram.
Again, the difference between the two curves is close to
what we saw earlier in Fig. 1: + 18.8, + 17.2 or a difference
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"What Phoenix has tried to
do (and mostly has
succeeded in doing) is to
offer a simple, no -frills,
good -sounding preamp."
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Fig. 3-"Magnified"
(2 dB/div.) display of
phono-EQ bass boost.

Upper curve is RIAA,
lower is IEC.

of 1.6 dB. The 0.1 dB difference is attributable to measure-
ment equipment tolerances.

To more clearly depict the difference between the low -
end EQ curves of RIAA and IEC, I "magnified" the extreme
bass end of Fig. 2 and displayed the results in Fig. 3. Here,
vertical sensitivity is 2 dB per division instead of the 10 dB
per division used in Fig. 2.

Use and Listening Tests
If you subscribe to the notion that simpler is better, you

will like the Phoenix Systems P -10 -MM. The power supply
within this unit has been well positioned and well shielded to
provide hum -free operation of the sensitive phono stages. I

connected the P-10 directly to my reference power amp and

played a wide variety of LP discs using the RIAA and IEC
playback settings. The cartridge was a Shure V-15 Type V
which behaved very nicely looking into a total of 250 pF, as
selected using the internal load switch. I know that some
people claim to hear a difference when signal polarity is
reversed on a preamp, but I must confess that I heard none.
Music sounded equally good to me regardless of the setting
of the polarity switch. This was not the case with the IEC/
RIAA switch. I am convinced that the RIAA's reluctance to
go along with the IEC, an internationally recognized stan-
dards -writing body, is a mistake. The RIAA continues to live
in a world in which everything is "perfect," whereas we all
know that records go have warpage and turntables do have
rumble. I'm all for an IEC low -end response in phono play-
back EQ, and Phoenix Systems was wise to incorporate this
feature in their low-cost preamp. You can hear the differ-
ence, even on good turntables and even with records that
are only slightly warped.

Obviously, the designers of this preamp could have gone
a lot further if they wanted to cater to the super -fidelity
purists. We might have seen gold-plated phono terminals, a
power supply external to the body of the preamp itself, etc.,
etc., etc. It seems to me that what Phoenix has tried to do-
and has for the most part succeeded in doing-is to offer a
simple, no -frills, good -sounding preamp that is easy to build
and is low enough in cost to be affordable by just about
anyone.

The unit is, in fact, so low priced that if you are unhappy
with the phono section of your present preamp, you might
even consider adding this unit for phono only, without dis-
carding your more elaborate control unit. You could hook up
your cartridge to the P -10 -MM (or MC for that matter) and
have its outputs go to the AUX inputs on your present
preamp. If that displaces whatever was originally going to
the AUX inputs on your existing preamp, the P -10's extra
high-level inputs will take care of that situation as well.

Leonard Feldman

"TechniClean...
the bcleaningesthand-held
disc device

available!'
- Rich Warren

Noted hi-fi writer for

High Fidelity, Chicago

and The Chicago Sun -Times.

Technielean
Record Cleaning System

Mode$24l AT6015
.95

audiotechnica
Enter No. 26 on Reader Service Card



EQUIPMENT PROFILE

KOSS
CM/1030
LOUD-
SPEAKER

Manufacturer's Specifications
System Type: Four-way, vented en-

closure.
Drivers: One 10 -in. woofer, two 41/2 -in.

cone midranges, two 1 -in. dome
tweeters.

Crossover Points: 300 Hz, 2.5 kHz,
and 7 kHz.

Impedance: 5 ohms nominal, 4 ohms
minimum.

Frequency Range: 26 Hz to 19.5 kHz.
Dimensions: 16Y2 in. (41.9 cm) W x

141/2 in. (36.8 cm) D x 387/8 in. (98.7
cm) H.

Weight: 74 lbs. (33.3 kg).
Price: $1,000.00 per pair.
Company Address: 4129 North Port

Washington Ave., Milwaukee, Wisc.
53212.

For literature, circle No. 92

The "CM" of Koss Corporation's CM/1030 loudspeaker
stands for "computer maximized." A 250 -mm (10 -inch)
woofer has been combined, through computer analysis,
with the optimum size, shape and configuration of enclosure
to provide a solid bass response. By first selecting the
variables, such as the number of bandpass ranges, the
efficiency, and the cabinet size, Koss claims to have been
able to specify an optimum design for the ports, drivers and
crossover networks.

The CM/1030 is a four-bandpass loudspeaker system
which, in addition to the woofer, uses two midrange drivers
and two tweeters. The grille is easily removed to reveal three
equalizer switches mounted on the front panel. These are
marked "Midrange," "Treble," and "Tweeter" and allow for a
+3 dB, "Normal," or -3 dB level adjustment in their re-
spective bandpass ranges. A handy user's guide is provid-
ed immediately above the switches, in the form of a symbol-
ic frequency -response plot with color -coded bandpass

74 AUDIO/MAY 1983



ranges (orange for midrange, green for treble and blue for
tweeter.) This is an excellent visual guide and can be readily
understood without need to refer to an operating manual.
The ease of adjustment and resettability of these controls
could allow them to be used as minor touchup program
equalizers, should that be felt necessary.

The cabinet is sturdy and heavy. Although tall enough to
be ranked as a small tower system, its center of gravity is
sufficiently low that the enclosure could not be readily
tipped over by an inquisitive toddler.

Electrical connection is made to rear -mounted, push ter-
minals placed in a recessed cavity along with a protective
fuse. The terminals are clearly marked for polarity conven-
tion, and no difficulty should be encountered in hookup.

The entire enclosure is finished-front, sides, and rear.
This allows the CM/1030 to be placed anywhere in a room
without detracting from the decor.

Measurements
The electrical impedance of a loudspeaker is an indica-

tion of the load which the audio power amplifier must drive
in order to provide high -quality sound. It represents not only
the amount of energy that will be spent in work and heat, but
the amount of energy which will be stored in the loudspeak-
er and will have to be controlled as it pushes back against
the amplifier. One could liken this to pushing a child's
swing-the job isn't over when the swing gets to its highest
spot; it's going to come back when you've quit shoving.
Some amplifiers do not like taking the loudspeaker's recoil
in the teeth.

The magnitude of impedance for the Koss CM/1030,
plotted in Fig. 1, has a double peak in the bass region,
which is characteristic of a vented system. The average
value of impedance above 100 Hz is about 5 ohms, and it
never drops below its rated 4 -ohm value.

The complex impedance (resistance and reactance) plot
of Fig. 2 reveals a possible amplifier problem in the lowest
registers. The bass alignment for uniform sound pressure
level at constant -voltage drive produces impedance reso-
nances at 21 Hz and 41 Hz for this system. This is satisfac-
tory for proper acoustic performance and indicates no prob-
lem in design. But the result is a large capacitive phase shift
to the driving impedance, which reaches peak values at 26
and 55 Hz. The 63° lag at 55 Hz, where the impedance is 10
ohms, could cause some amplifiers to distort prematurely if
driven near their maximum output levels at this frequency. I

recommend using high -quality amplifiers with the CM/1030
to avoid this potential problem. The remainder of the fre-
quency range, above 100 Hz, provides a very benign load
to any amplifier. The number of impedance loops in the
upper range causes some confusion in the plot of Fig. 2,
which has been scaled to show the bass resonance peaks.
Figure 3 is an expanded plot of the complex impedance
above 75 Hz.

The substantial impedance variations above 30 Hz sug-
gest that not only low -resistance, but low-inauctance hook-
up wire be used between the power amplifier and this
speaker. As little as a half -ohm loop impedance could
cause a change of several decibels in frequency response
due to line drop.

In
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14

2

6

4

I

100

Fig. 1-Magnitude of
impedance, all controls
set to normal.

Fig. 2-Complex
impedance plot,
10 Hz to 20 kHz.
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The measured one -meter on -axis anechoic frequency re-
sponse is plotted in Figs. 4 and 5. Since the Koss CM/1030
is a 4 -ohm system, the drive level was adjusted to represent
a constant 1 -watt -average power level into 4-onms resis-
tance throughout the frequency range. Midrange, treble and
tweeter controls were set to their indicated normal positions,
and the amplitude response for this setting is shown in Fig.
4. Sound pressure rises gradually at an average rate of
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"Since the response is more
uniform in the straight -
ahead position, I
recommend rotating these
speakers toward the
listening position."

0

Fig. 3-Expanded
complex impedance plot,
75 Hz to 20 kHz.
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Fig. 4-On-axis frequency
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driven by constant
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Fig. 5-On-axis phase vs. delay of 3.3608 mS and
frequency response at (T) the tweeter's air -path
1 meter, corrected for delay of 2.9909 mS.
(M) the midrange's air -path
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Fig. 6-Three-meter room
response.

about 2.5 dB per decade up to a cutoff of 19 kHz. Bass
response, as expected, is good down to 35 Hz.

The sound pressure phase response is plotted in Fig. 5.
Since the acoustic positions of tweeter and midrange differ
slightly, the corrected phase plot is shown in two parts. Both
parts are corrected for absolute polarity in which the air -
path delay is removed; 0° phase corresponds to a sound
pressure increase which is precisely in phase with a posi-
tive -going electrical drive at the loudspeaker terminal
marked with a plus sign. The midrange driver has a correct-
ed time delay of 3.3608 mS for a one -meter air path, and the
tweeter has a 2.9909-mS correction.

Acoustic crossovers occur at around 3 kHz and 330 Hz.
The tweeter phase shift is well-behaved and near the 0°
polarity convention, while the midrange, although well-be-
haved, lies near -60°. Each driver is of minimum -phase
type, although the composite response has nonminimum
phase properties due to the arrival -time difference. Some
mild emphasis of upper musical partials, with timbral irregu-
larities in the range of Middle C, are implied by these plots.

The three -meter room response of Fig. 6 shows a much
more uniform sound aspect than does the anechoic re-
sponse. In this test, the Koss was placed in its recommend-
ed listening position and the measurement performed at a
normal listener position of three meters in front of the speak-
er at a seated ear -level position of one meter above a
carpeted floor. The first 13 mS of direct sound is captured,
apodized (band -limited), and displayed using a time -delay
spectrometer. The time gate of 13 mS is chosen from psy-
choacoustic literature and is believed to correspond to the
interval of time necessary to establish timbre for transient
tones. Thus, this is intended to measure how the Koss
"sounds" in a normal listening environment.

The Koss should sound pretty good, according to this
measurement. The anechoic peaks and dips are nicely
leveled, and a slightly off -axis listening position above the
geometric axis actually tames the top -end bite. The upper
measurement shown corresponds to a straight -on forward
position, such as might be encountered when sitting directly
in front of the speaker or when the speaker is rotated to
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"The Koss can handle high
sound levels in the middle
and upper registers, but
should not be driven too
hard in the lowest ones."

-10dB

0dB
FRONT

AXIS

Fig. 7-Horizontal polar
energy response.

point to the listening position. The lower measurement cor-
responds to a traditional, 30° off -axis, left -channel stereo
speaker location. Since the response is more uniform in the
straight -ahead position, I recommend rotating these speak-
ers toward the normal listening position.

Uniformity of sound is also evident in the polar energy
plots of Figs. 7 and 8. In these measurements, the energy
from 20 Hz to 20 kHz is plotted as a function of angle
relative to the front of the system. The horizontal angular
energy response, Fig. 7, shows a straight -ahead projection
of sound with a uniform fall -off of energy as one moves
either to the left or right of center line. The vertical energy
response shows some lobing due to time -delay interference
between midrange and tweeter drivers. This also shows why
the geometric on -axis amplitude response of the anechoic
measurement is less uniform than the slightly higher position
used for the three -meter test. This is an effect readily dis-
cerned if one moves up and down while listening to the CM/
1030, since left -right motion produces little change in
sound. The implication of these tests is that good stereo
lateralization, with minimal influence on imaging by objects
to the far side or back of the enclosure, can be expected.

The vertical energy response does show a substantial
amount of sound being launched upward and downward.
The speaker should not, therefore, be placed on an acousti-
cally hard surface, such as a hard wood floor, or immediate-
ly below overhead projecting objects, such as shelves. In
normal listening positions, however, the measurement
shows good sound quality.

Harmonic diStortion for the musical tones of E1 (41.2 Hz),
A2 (110 Hz) and A4 (440 Hz) is plotted in Fig. 9 Tones A2
and A4 remain very clean at all power levels, up to 100
average watts, while E1 is a bit higher in distortion than I

would like to see for a speaker of this high quality. This
measurement is a burst test, in which the test tone is applied
for only a short duration and then removed while the acous-
tic distortion products are computed and plotted The intent
is to measure the acoustic distortion of brief sound surges of
the type likely to be found in music. A sustained sine -wave
measurement at any particular frequency, such as can be

TOP

BOTTOM

Fig. 8-Vertical polar
energy response.
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Fig. 9-Harmonic
distortion for the musical
tones of E, (41.2 Hz), A2
(110 Hz) and A4 (440 -1z).

AUDIO/MAY 1983 77



"The Koss produces clean
sound from the standpoint
of IM by bass notes, THD
and crescendo peaks, but
tends to compress
dynamics."
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.g. 10-IM distortion on when mixed in 1 -to -1
262 Hz (Middle C) proportion.
produced by 41.2 Hz (E1)
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Fig. 11-Energy-time
response.

60L.

used to test an amplifier, would either fry the speaker or
produce invalid data due to unnatural heat rise.

Second -harmonic distortion creates a false tone which is
an octave above the test fundamental, while third -harmonic
distortion creates a false tone which is a fifth in the octave
above. Close, but not perfect, harmonic partials, such as
found in piano, may tangle with these distortion fragments
and produce unnatural timbral balance. The upper partial
distortion fragments of the Koss stay acceptably low below
30 average watts, while the lower register El is moderately
clean below 10 watts. This measurement indicates it can
handle high sound levels in the middle and upper registers
but shouldn't be driven too hard in the lowest registers.

Intermodulation distortion on Middle C (262 Hz) caused
by the addition of El (41.2 Hz) at equal drive level is plotted
in Fig. 10. Middle C was chosen for this test since A4 (440
Hz) is substantially carried by the midrange driver, and the
intent of the test is to determine the distortion which the bass
driver causes when asked to carry two important musical
tones simultaneously. This, again, is a burst test, where the
acoustic signal is captured and Fourier analyzed for all
modulation sidebands on Middle C caused by El.

Like the harmonic distortion, low-level IM is not as low as I
would like to see for a system of this high quality. The lowest
measured level was 0.315%, but the IM rises only gradually
with increasing drive level. Phase measurements indicate
that the IM is principally phase modulation throughout the
range, corresponding to a vibrato on Middle C at a rate of
El. At 60 average watts, the modulation on Middle C is 5%
peak -to -peak amplitude modulation and 13° peak -to -peak
phase modulation. At the peak test level of 100 average
watts, the amplitude modulation (tremolo) rose to 18%, while
the phase modulation (vibrato) rose to only 15° peak -to -
peak. The overall IM is quite low for the Koss.

Two other distortion measurements are made to uncover
any unnatural musical dynamics which the loudspeaker
might create. In the first test, the acoustic transfer gain
linearity is measured from very low to very high sound
levels. If a loudspeaker is perfectly linear, an increase of 1
dB in amplifier drive should produce a corresponding
sound pressure level increase of precisely 1 dB. If it does

not, then the tone is altered, even if it does not produce
distortion fragments. In the second test called (with apolo-
gies to Bert Whyte) a crescendo test, I try to determine what
happens to a solo instrumental tone when every other instru-
ment in the orchestra lets go triple forte. If the speaker is
perfect, the solo tone will not be altered in level or pitch by
the presence of other nonmusically-related instruments. I

use a fixed tone for the solo instrument and 20 -kHz band -
limited white noise for the other instruments, something like
a loud cymbal crash.

The Koss survived the crescendo test quite well. There is
a change of less than 0.1 dB in solo voice intensity when
noise is added at a 20 dB higher rms level, even up to
combined instantaneous peak levels of 400 watts for tones
of A2 (110 Hz) and A4 (440 Hz). Middle C remained steady
at less than 0.1 dB variation from perfection up to 200 watts
peak, then dropped by 1 dB at 400 watts peak, a truly good
performance.

Acoustic transfer gain, however, is not as good. Middle C
(262 Hz) and A2 (110 Hz) remained perfect up to 1 average
watt, but Middle C began to drop in gain above that level.
Middle C was 0.3 dB lower than its desired sound level at 10
watts and 0.8 dB lower at 60 watts average. The tone of A4
(440 Hz) was similar but dropped to 0.3 and 0.6 dB, respec-
tively.

In summation, the Koss produces clean sound from the
standpoint of intermodulation by bass notes, harmonic dis-
tortion and crescendo peaks, but tends to drop intensity
level with increasing orchestral peaks. This amounts to a
slight compression of dynamics.

The energy -time curve for the CM/1030 is plotted in Fig.
11. This is a test of the speaker's ability to reproduce a
perfect impulse transient. The energy -time curve is the true
envelope of the impulse response, plotted in decibels as a
function of time. The first sound is due to the tweeter,
commencing at 2.85 mS and cresting at 2.99 mS for a one -
meter air path between the speaker and the microphone. A
subsequent arrival at 3.08 mS is due to diffraction of the
tweeter sound from the front of the enclosure. Midrange
driver contribution begins at 3.25 mS and effectively sup-
presses the net sound to produce a low-level response after
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"Piano and voice are
generally difficult. On
both, the Koss performed
with reasonable credibility
and presented a fairly
accurate sound."

that time. Perfection would be a single hump at 2.9 mS with
a -30 dB width on the order of 0.1 mS. The Koss energy -
time curve is good, but not spectacular. This measurement
indicates a good transient response with a moderate y small
time spread imparted to crisp sounds.

Use and Listening Tests
The CM/1030s were placed near, but not against, a

draped wall. This gave, to my ears, a better sound than
when the speakers were placed either directly against a
hard wall or away from the wall by more than a half meter.
The change was in the bass region; direct wall placement
yielded dominant bass, while the opposite was noted when
the speakers were well into the listening area.

My first impression was that the extreme top end was
down in level, so I tried listening with the tweeter control in
the +3 dB position. I finally decided that the best overall
balance was obtained with the "Normal" switch positions
and the speaker rotated toward the listening area. Remov-
ing the grille had no noticeable effect on the sound.

Piano and voice, both solo and chorus, are generally the
most difficult sorts of program material and are he ones
where a system's faults will show up most readily. On both
these sources, the Koss CM/1030s performed with reason-
able credibility and presented a fairly accurate sound. While
I was not able to say, "Ahh, this is the first real illusion of a

piano," I was reasonably satisfied with the reproduction of
this instrument. With vocals, both solo and massed in
chorus, there was no lateral spreading, so that there was a
good and stable stereo image. There were no serious prob-
lems or particular changes in timbre unless I moved widely
about the listening area. However, articulation and crisp-
ness of vocals, particularly choral voices, were not fully
satisfactory to my ears.

With the speakers positioned as I have mentioned, gener-
al timbral balance is good, and general orchestral balance
seemed proper up through the range of 1 to 5 kHz. In
addition, low bass is quite good and is properly balanced
with the rest of the musical spectrum so long as the speaker
is properly positioned in the room. There is some moderate
spectral beaming evident so that the listening area having
the best balance will not extend throughout a large room.

This system is capable of providing high levels of sound
without audible distress. It's not a disco speaker and
shouldn't be used at lease -breaking levels, but the CM/1030
does give a good accoun' of itself on the loudest musical
passages when using high -quality program material.

In general, I found this loudspeaker system to be quite
listenable for extended periods of time, as it does not
provoke listening fatigue. It does not provide the very best
sound I've ever heard, but the CM/1030 is extremely good
for this price range. Richard C. Heyser
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They'll Push Your Stereo
Several of the recordings pictured here

might look familiar to you. In fact, you might
even believe that you've heard them before.
Perhaps you think you even own a couple.
But look again, closely.

These aren't typical, mass-produced record
albums. Some people call them "audiophile."
Others say "super fidelity" or "premium
quality." We call them AWESOME. The ex-
perience of hearing them is the closest you'll
ever come to actually being in the recording
studio with your favorite musicians. The high
fidelity reproduction is startling! These record-
ings are meticulously crafted by four of the
most distinguished audiophile record labels in
the world: Sheffield Lab, Mobile Fidelity Sound
Lab, Delos Records and Sonic Arts.

We Make Ordering Easy - 24 Hours A Day,
7 Days A Week.

And now these, and more than 150 other
Limited Edition sonic masterpieces, are con-
veniently available to you by phone or by
mail from The Quality Connection... America's
one -stop source for high fidelity audio soft-
ware. You can order from the comfort of your
own home, 24 -hours a day, 7 -days a week on
our toll -free telephone lines. Each month, we
inform you of the newest premium quality

em To Its Absolute Limits!
pressings... and more. You can forget, forever,
the inconvenience of shopping, waiting in
lines, wasting gasoline and coming away
empty-handed. Our promise to you is quality
products and quality service. Plus some
exciting free bonuses.

If Doesn't Matter If Your Stereo
Costs $800 or $8,000.

Only those of you who already own quality
pressings from these benchmark audiophile
labels have experienced the breath -taking
high fidelity impact of such recordings. It
doesn't matter what type of stereo system you
own; these pressings will make your equipment
come alive like it never has before. Whether
you've invested $800 or $8000 in your playback
equipment, chances are that you've never
really heard it pushed to its full sonic potential.
These recordings will make the difference.

Quality Recordings For Every
Musical Taste / New Releases Monthly.

From rock to jazz, from classical to easy
listening, we have the high fidelity master-
pieces that will bring joy to your ears and true
fulfillment to your stereo system. You can
choose from such artists as: The Beatles,
Frank Sinatra, Thelma Houston, The Doors,

The Chicago Symphony, Pat Benatar,
Kenny Rogers, Amanda McBroom, The Los
Angeles Chamber Orchestra, Pink Floyd,
Stephen Kates, Hall & Oates, Elvis Presley,
Dionne Warwick and many, many more. We
offer you new sonic spectaculars every month.

You Can Order Selections
Like These Right Now!

 "Led Zeppelin //"/MF 1-065
 "Tower Of Power-Direcr/SH 1-017
 "Kenny Rogers Greatest Hlts"/MF 1-049
 "Tribute To Platigorstry"

(Stephen Kates-Cello)/SA 1-013
 "/ Robot'/Alan Parsons/MF 1-084
 "Strauss & Dvorak"(Vio!in and Piano)/

SH 1-018
 "Abbey Road"/The Beatles/MF 1-023
 "Prokoliev: Romeo & Juliet'/SH 1-008
 "Jazz Singer"/Neil Diamond/MF 1-071
 "Tchalkovsky: Symphony #5"

(Ormandy/Philadelphia Orch)/DL 1-3015
Quality Is Ow Middle Name

Each company whose products are offered
to you by The Quality Connection is an
acknowledged leader in its field. Sheffield Lab,
for instance, pioneered the concept of direct
disc music recording. They have no peer in



this quality -demanding art form. The same
can be said about the Original Master Record-
ings"' from Mobile Fidelity Sound Lab. Each
one is transferred directly from the recording
artist's original master tape through its ex-
clusive half -speed mastering process. Both
Delos Records and Sonic Arts specialize in
superb digitally -transferred classics.

All recordings sold by The Quality Connec-
tion are pressed on the quietest and highest
quality vinyl currently available.These record-
ings are not simply imported pressings. They
are all totally state-of-the-art, audiophile
recordings.

Our Guarantee To You
The "QC" in our name stands for Quality

Connection AND Quality Control. We
stand behind every purchase you make
with us. All of these recordings include our
exclusive limited warranty against defects
and workmanship for 120 days.

SOUND SAFETM
The Vertical Disc
Storage System

Prevents Warpage of
Your Most Prized

Recordings!

TQC-SSF
If your records are not stored perfectly

vertical (upright without tilting), they can warp.
A slant of only 4-5 degrees can cause damage.
SOUND SAFE protects up to 20 of your most
prized recordings. It's a great filing/cataloguing
system, too. Essential for laser videodiscs.
Made of super -strong high impact styrene.
Sleek black styling. Exclusive inner -divider
structure protects discs from leaning and from
excessive pressure by adjacent records.

PRICE: $12.99 each
(Plus $2.50 each for shipping and handling)

SPECIAL: $11.99 each for three or more
(Plus $2.50 each for shipping and handling)

Write us for quantity discounts!

A Small Sample Of Our Quality Selection.

Clean All of Your Recordings Safely With The
Orbitrac"' Disc Cleaning System by Allsop

The most effective and unique manual record
cleaning system we've tested. It succeeds
where other systems fail, avoiding damage to
your turntable and your recordings. Orbitrac's
patented cleaning system is centered around its SH 1-013
circular, orbiting module (containing hundreds
of natural cotton cleansing fibers). There's
no danger of brushing across record grooves,
running the risk of embedding dirt and dust
particles into the vinyl. Also includes anti -static
cleaning mat (for off -the -turntable cleaning),
particle brush, vented storage container
and 8oz. of lab -tested misting Allsop Cleaning
Solution.
ALS-ORB Price $24.95

0 "Ricide Lee Jones"/MF 1-089
ID "Live In Concert -Vol. 1"/The Midsummer

Mozart Festival/SA 1-022
O "Nice IV' Easy"/MF 1-086
ID "Growing Up In Hollywood Town"/Lincoln

Mayorga & Amanda McBroom SH 1-013
 "Beethoven Piano Sonatas"/Carol

Rosenbe-ger/DL 1-3009
0 "Magical Mystery Tour/ME 1-047

Nom mommumm TO ORDER BY MAIL im

PLEASE PRINT

Name

Address Apt 1,,

City

State

(

Phone

Zip

Date

0 Check or money order made payable to: The Quality
Connection (To speed processing of your personal check,
please include your drivers license number or a major
credit card number plus your phone number on the back).

0 Charge Card
0 Visa 0 Mastercard 0 American Express
Card Number

Name of Cardholder (please print)

Signature of Cardholder (required)

Card Expiration Date MO. YR.

0 Please send me a listing of
your complete selection of
premium quality recordings.

PRICES:
All LP's in this ad $17.99 each
Sound Safe $12.99 each

(2 or more) $11.99 each
Orbitrac Disc Cleaning System $24.95 each

SHIPPING 6 HANDLING:*
If Your Order Is:
Under $20 Add $2 50
$20 to $40 Add $4.00
$40 to $75 Add $5.50
Over $75 Add $7.00
'(Except Sound Safe... Because of its size, each unit is
$2.50 for shipping & handling. Special quantity
discounts. CAII 800-423-0688 for details).

How You Benefit By Ordering Through
The Quality Connection

* NO CLUB TO JOIN * NO MINIMUM
PURCHASE * EASY PAYMENT * ORDER
ANYTIME, 24 HOURS, 7 DAYS A WEEK *
WIDE SELECTION * FREE BONUS OFFERS
* FREE MONTHLY NEWS -BULLETIN *
EXCLUSIVE PRODUCTS * SPECIAL
COLLECTOR'S ITEMS * GREAT GIFT IDEAS

FREE BONUSES
(Hurry! Offer Ends June 30, 1983)

FREE Subscription to TQC News -Bulletin:
If you purchase ANY album this month
from The Quality Connection, we will
give you a FREE one year (12 issues)
subscription to our monthly news -
bulletin, ON THE QC. You'll get an
advance preview of the newest audio-
phile releases - delivered to your home
or office.

FREE Shipping and Handling Plus
Subscription to TQC News -Bulletin:

If you purchase any three TQC re-
cordings before June 30, we'll pay your
shipping and handling charges PLUS
give you a 1 -year subscription to
ON THE QC.

FREE! Sound Safe Vertical Disc Storage
System:

If you purchase five or more premium
quality albums from The Quality
Connection before June 30, we will send
you the perfect way to keep them safe and
sound...The Sound Safe Vertical Disc
Storage System. It's our gift to you...
FREE. Plus, you'll also receive a 1 -year
subscription to our monthly news -
bulletin, ON THE QC.

There's More To The Quality Connection Than
Meets The Eye! Send For Free Information.
What you see in this ad is a small portion of

the quality items we make available to you.
We also carry the complete line of audiophile
cassettes from both Delos and Mobile Fidelity
Sound Lab. Plus some other very special
products which we will be announcing soon to
our regular customers via our monthly news -
bulletin, ON THE QC.

FOR
ASTER SERVICE

CALL TOLL -FREE

800-423-0688
If busy,
after hours, 24 hours
on weekends
or if you live in
California call:

800-228-2028
(Ext. 128)

DESCRIPTION OF ITEM ITEM NO. QUANTITY TOTAL CHARGE

Use separate piece of paper if you need Total Merchandise $
more room for additional items).

Shipping & Handling $

(Calif. residents add
61/2% Sales Tax

Total

0 THE QUALITY
CONNECTION

Dept. A 18653 Ventura
Blvd., Suite 314, Tarzana,
California 91356
(213) 882-3542

"Quality Is Our
Middle Name"

(Sorry. We Do Not Accept Cash or COD's)
0983. THE QUALITY CONNICTION



EQUIPMENT PROFILE

KYOCERA R-851
TUNER -AMP
Manufacturer's Specifications
FM Tuner Section
Usable Sensitivity: Mono, 9.8 dBf (1.7

µV).
Fifty -dB Quieting Sensitivity: Mono,

14.8 dBf (3.0 F.LV); stereo, 35 dBf (31
µ,V).

S/N: Mono, 88 dB; stereo, 76 dB.
Stereo Separation: 58 dB at 1 kHz;

with high -blend filter, 20 dB at 1 kHz.
Alternate Channel Selectivity: 85 dB,

narrow i.f. bandwidth.
Capture Ratio: 1.0 dB, normal i.f.

bandwidth.
Image Rejection: 85 dB.

hill I I 111111AW:k?.Z....-,iix
HIM 111111V:V;i7i

......
. - ...

I.f. Rejection: 120 dB.
Spurious Rejection: 95 dB.
THD: Mono, 0.06% at 1 kHz; stereo,

0.07% at 1 kHz; both normal i.f.
bandwidth.

Frequency Response: 30 Hz to 15
kHz, +0, -0.5 dB.

Muting Threshold: High, 40 dBf (55
µV); low, 20 dBf (5.0 liV).

Stereo Threshold: 20 or 40 dBf.
Subcarrier Product Rejection: 65 dB.

AM Tuner Section
Sensitivity: 300 11,V/meter, loopstick

antenna.
Image Rejection: 50 dB.
I.f. Rejection: 85 dB.
Selectivity: 45 dB, ±20 kHz.
Distortion: 0.3%.

Amplifier Section
Power Output: 85 watts per channel,

8 -ohm loads, both channels driven,
20 Hz to 20 kHz.

Rated THD: 0.015%.
SMPTE IM: 0.015%.
Damping Factor: 50 at 8 ohms, 1 kHz.
Slew Rate: 60 V/µS.
Rise -Time: 1.0 µS.
Sensitivity for Rated Output: High

level, 150 mV; moving magnet, 2.5
mV; moving coil, 125 µV.

Frequency Response: 20 Hz to 20
kHz, ±0.3 dB.

Phono Overload: Moving magnet,
200 mV; moving coil, 10 mV.

S/N: High level, 100 dB; moving mag-
net, 86 dB; moving coil, 68 dB.

Tone Control Range: Bass, at 500 -Hz
turnover, ± 10 dB at 100 Hz; treble,
at 2 -kHz turnover, ± 10 dB at 10
kHz; midrange, at 800 -Hz turnover,
± 10 dB at 800 Hz.

Tone Control Turnover Range: Bass,
100 to 500 Hz; treble, 2 to 10 kHz;
midrange, 500 Hz to 2 kHz.

High Filter: -6 dB at 10 kHz, 6 dB/
octave.

Subsonic Filter: -3 dB at 20 Hz, 12
dB/octave.

Loudness, -30 dB: +7 dB at 100 Hz,
+3.5 dB at 10 kHz.

General Specifications
Power Requirements: 120 V a.c., 60

Hz.
Dimensions: 181/8 in. (46 cm) W x 5-

3/16 in. (13.2 cm) H x 14-9/16 in.
(36.9 cm) D.

Weight: 27.1 lbs. (12.3 kg).
Price: $855.00.
Company Address: 7 Powder Horn

Dr., Warren, N.J. 07060.
For literature, circle No. 93
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Kyocera and Cybernet are corporate relatives, and this
time the corporate decision has been to bring out a line of
receivers (or tuner -amplifiers, if you insist) under the Kyo-
cera brand name. The top unit in that line is the Model
R-851, a frequency -synthesized, full -featured AM -FM tuner
combined with an equally full -featured preamplifier -power
amplifier capable of delivering in excess of 85 watts per
channel into 8 -ohm loads.

I must warn you at the outset to ignore the major pub-
lished specifications of this receiver. Too many of them are
optimistic. Why it was necessary for Kyocera to engage in a
game of "specsmanship" I don't know; the receiver is a
good performer and has many excellent control features
which work well. Couldn't they have been content with a
0.05% rated distortion spec (which the amplifier section
easily meets) instead of claiming a 0.015% spec (which it
fails to meet)? Signal-to-noise ratio of 70 dB in stereo FM is a
perfectly respectable performance spec for a frequency -
synthesized tuner. So why do you suppose Kyocera has to
claim S/N of 76 dB (or 88 dB in mono) when it actually
makes only 73 dB?

Having gotten that off my chest, let's examine the nicely
laid -out front panel of this receiver. Kyocera has wisely
chosen to cover the less -often -used controls with a hinged,
swing -down door along the lower edge of the dress panel.
With the door obscuring the secondary controls, the panel
takes on an uncluttered look. At the extreme left is a power
on/off switch. Near panel -center is a multi -function display
consisting of a frequency readout (AM or FM), stereo indica-
tor light, five -LED signal -strength display, and a power out-
put per channel LED display. The latter can be switched
between two ranges so that even at low listening levels, the
display will be active. The display section 'also incorporates
indicator lights to tell you which tuning mode you are in
(auto or manual), which i.f. mode has been selected (narrow
or normal) and when a station has been "locked in" by the
quartz -synthesized tuning circuitry.

To the right of the display area is a vertical row of seven
station -preset buttons, each of which can recall an AM and
an FM station frequency previously committed to memory.
Additional touch buttons to the right of these are used for up
and down tuning, selecting auto -seek tuning or incremental
manual tuning, and memorizing desired station frequencies.

A calibrated, vertically oriented, master volume slider
control is located to the right of these buttons, and to its right
are an "Audio Muting" switch and a pair of switches related
to the tape copying functions of the receiver. Six program -
source pushbuttons ("Phono," "FM," 'AM," "AUX," "Tape 1"
and "Tape 2") are located at the extreme right of the front
panel.

When the hinged door is swung down, the additional
controls that are revealed include two speaker selector
switches; bass, midrange and treble controls. each
equipped with continuously variable turnover controls; tone,
subsonic and high -filter on/off buttons; switches for FM mute
threshold, i.f. bandwidth, blend on/off and 25/75-µ,S de -
emphasis; a channel balance control; loudness on/off, ste-
reo/mono and MM/MC phono switches, and a stereo phone
jack. As you can see, there isn't much by way of controls
that Kyocera has chosen to omit from this, their top receiver.
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"Why did Kyocera engage
in a game of
`specsmanship'? The
receiver is a good
performer and has many
excellent control features."
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Neat and knobless main
control section of the R-851
concentrates tuning
functions (including seven
presets each for AM and
FM) to the left, general
audio functions at the right.
Hinged lower flap conceals
tone controls, speaker
selector, MM/MC phono
selector, and other
miscellaneous controls.

Fig. 4-FM stereo
crosstalk com-
ponents, 5 -kHz
modulating
signal.

Fig. 5-AM fre-
quency response.

The rear panel of the R-851 has only one connection
terminal for an FM antenna transmission line, and it is of the
coaxial, 75 -ohm F -type. Kyocera supplies a 300/75 -ohm
transformer it its bag of accessories for those who want to
connect 300 -ohm, twin -lead transmission lines to the receiv-
er. AM "hot" and "ground" antenna terminals are also found
on the rear panel, as are the usual array of input and tape
output jacks, a turntable ground terminal, polarized spring -
loaded speaker terminals, a rotatable AM loopstick antenna,

and three convenience a.c. outlets (one switched, two un-
switched).

FM Measurements
Usable FM sensitivity in mono measured 12.0 dBf (2.2 p,V

across 300 ohms). Stereo usable sensitivity measured 20
dBf (5.5 1.LV across 300 ohms). Fifty -dB quieting required a
signal level of 20 dBf in mono; the figure of 39 dBf for stereo
is not particularly outstanding but nevertheless acceptable.
With the standard "strong signal" level of 65 dBf applied to
the antenna terminals, signal-to-noise ratio in mono leveled
off at 73 dB, while in stereo, the best S/N obtainable was 70
dB for the same or greater signal strengths. Using a 1 -kHz
modulating signal, total harmonic distortion decreased to a
low of 0.055% with strong signals in mono and 0.09% in
stereo. These are both excellent figures, even though the
stereo result falls short of Kyocera's claimed 0.07%. Quiet-
ing and mid -frequency distortion characteristics are plotted
as functions of incoming signal strength in Fig. 1. Figure 2 is
a graphic plot of THD versus modulating frequency for the
FM tuner section of this receiver, operated in both the mono
and stereo modes. In mono, THD measured 0.045% at 100
Hz and 0.07% at 6 kHz. In stereo, harmonic distortion was
0.09% at 100 Hz and 0.2% at 6 kHz.

Figure 3 is a 'scope photo of a spectrum analysis sweep
from 20 Hz to 20 kHz, with the upper trace representing the
frequency response at the output of the modulated left
channel and the lower trace showing the crosstalk or sepa-
ration as measured at the output of the unmodulated chan-
nel. The middle trace shows what happens to separation
when the blend switch is activated, as it might be used to
reduce background noise during reception of weak stereo
signals. I measured a mid -frequency separation of between
45 and 47 dB (depending upon which channel was mea-
sured), far short of the 58 dB claimed by Kyocera, but
certainly more than adequate for "real -world" stereo FM
reception. For a modulating frequency of 100 Hz, the sepa-
ration was 48 dB; it dropped to 27 dB at 10 kHz.

Figure 4 shows what happened when I applied a 5 -kHz
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"The amplifier never got
down to its rated
distortion. But at 85 watts
per channel, THD was only
0.03% at 1 kHz."

signal to the left -channel input of the FM generator at 100%
modulation level. The tall spike at the left denotes the de-
sired output signal. A second linear sweep (from 0 Hz to 50
kHz) was then made with the analyzer input connected to
the output of the unmodulated (opposite) channel. The short
spike nestled inside the taller one shows the relative level of
the 5 -kHz crosstalk appearing in the unmodulated channel.
Other corinponents at higher frequencies (to the righl repre-
sent levels of harmonic distortion, subcarrier and crosstalk
products in the output of the unmodulated channel.

Capture ratio measured 1.5 dB. Alternate channel selec-
tivity measured 85 dB in the narrow position, dropping to
around 45 dB in the normal i.f. bandwidth setting, as might
be. expected. I.f., image and spurious rejection were all
between 95 and 100 dB. Though not specified by Kyocera,
AM suppression measured a satisfactory 55 dB. Figure 5 is
a plot of frequency response for the AM tuner section.

Power Amplifier and Preamplifier Measurements
The power amplifier section of the Kyocera R-851 was

able to deliver nearly 100 watts per channel before there
was any evidence of real clipping. However, at lower power
levels (including its rated level of 85 watts per channel
driving 8 -ohm loads) the total harmonic distortion level nev-
er got down as far as the 0.015% specified (FTC take note!).
So, based on the FTC rule, I guess I'd have to say (face-
tiously, of course) that the amplifier is incapable of deliver-
ing any power at its rated distortion. But seriously, folks, at
85 watts output per channel, THD measured only 0.03% for
a 1 -kHz signal, 0.045% at 20 Hz, and 0.08% at 20 kHz. The
SMPTE-IM distortion for that same output level was only
0.03% (but not 0.015% as claimed). These results are plot-
ted as continuous power output versus distortion levels in
Fig. 6. The CCIF-IM distortion measured 0.03%, while IHF
IM, calculated from the spectrum analysis sweep of a two-
tone input signal in Fig. 7, worked out to be 0.17%. All of
these results are perfectly respectable and are not likely to
introduce audible artifacts when listening to music.

Damping factor was approximately 50, as claimed, mea-
sured at 50 Hz and with 8 -ohm loads. (Kyocera quotes
damping factor for 1 kHz, 8 ohms.) Dynamic headroom was
approximately 1.0 dB.

The combination of bass, treble, and midrange tone con-
trols, all with variable turnover, makes for an extremely
flexible tone control system. Kyocera refers to this control
group as a parametric equalizer. I wouldn't go quite that far
(parametric equalizers can usually vary the "Q" of their filter
bands, as well as center frequencies and amplitude), but I
will admit that it comes pretty close.

Figure 8 plots the maximum boost and cut characteristics
of the bass and treble tone controls found on the R-851
One set of curves was taken with the variable turnover
controls associated with each tone control turned fully
clockwise, and the other set was taken with the variable
turnover knobs rotated fully in the opposite direction. So as
not to make the display too confusing, the action of the
midrange control and its associated variable turnover con-
trol is plotted separately in Fig. 9. Figure 10 shows the
action of the loudness compensation control as the volume
control setting is lowered in steps of approximately 10 dB.
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Fig. 6-Distortion vs.
power output per channel,
at three frequencies.

Fig. 7-Spectrum
analysis of IHF-IM
components,
using 9- and 10 -
kHz twm-tone
test signal.

Fig. 8-Range of
variable -turnover
bass and treble
tone controls.
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Input sensitivities and signal-to-noise ratios for the various
high- and low-level inputs of this receiver were all measured
relative to the new IHF reference levels and will therefore not
agree with Kyocera's published figures. (I wonder when
some of these manufacturers are going to start realizing that
most of us don't listen to our systems at rated output, and
that therefore signal-to-noise ratios referred to rated output
are meaningless.) In any event, I measured input sensitiv-
ities (for 1 -watt output) of 0.29 mV and 14.5 µV for the MM
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"Once I got over those
inflated published specs, I
found the R-851 very well
designed, ergonomically
and in actual, audible
performance."

Fig. 9-Range of
variable -turnover
midrange tone
control.

Fig. 10-Loudness
compensation at
various settings of
master volume
control.

and MC phono inputs, respectively. High-level input sensi-
tivity measured 17 mV for 1 -watt output.

Signal-to-noise ratio for the MM phono input, referred to
a 5 -mV input and a 1 -watt output, measured 79 dB. For the
MC phono input, referred to 0.5 -mV input, S/N was 77 dB;
for the high-level inputs, referred to 0.5-V input, it was 81
dB. All S/N measurements are A -weighted.

Frequency response for the high-level inputs was flat
within 1 dB from 9 Hz to 35 kHz and within 3 dB from 5 Hz to

65 kHz. RIAA equalization was accurate to within 0.2 dB
from 30 Hz to 15 kHz. MM phono, overload measured 150
mV (as against 200 mV claimed), but, surprisingly, MC
phono overload was 20 mV (as against only 10 mV claimed
by Kyocera). The -3 dB cutoff points for the subsonic and
high filters were at 20 Hz and 9 kHz respectively.

Use and Listening Tests
Once I got over my resentment of the inflated published

specifications, I found the Kyocera R-851 to be a very well -
designed receiver, both in terms of ergonomics and its
actual audible performance. Tuning of both AM and FM
stations was totally accurate and drift -free, as you would
expect from a frequency -synthesized system. The indicator
lights on the exposed part of the front panel serve as helpful
reminders of the status of the most often used switches
without looking like a neon storefront. With all rotary control
knobs recessed and hidden behind the hinged door, the
front panel of the 8-851 is extremely elegant looking, with no
protrusions whatsoever to break up its clean lines.

Using medium -efficiency KEF 105.2 reference speakers,
the 85 -plus watts per channel available from this receiver
proved equal to the task of reproducing several compact
digital discs at adequate loudness levels. Sound was very
clean, and I am discovering that the use of digital software
(either PCM tapes or CD discs) is a great way to zero in on
whatever sonic deficiencies a given piece of electronic
equipment may try to hide behind noisier, more -distorted
analog -program sources.

The extra gain provided by the MC phono input was more
than enough to work with several moving -coil cartridges in
my pickup collection. Surprisingly, hum and noise using the
MC pre-preamp facility were barely more than was heard in
the MM phono mode.

The suggested retail price for this receiver does not seem
out of line in terms of its power output capabilities, control
features, and general performance level. If you like its lay-
out, ignore the spec sheet and enjoy! Leonard Feldman

IMF
ELECTRONICS

IMF Electronics Professional Monitor Loudspeaker
The Compact "Digital Audio Disc" has finally become a commercial real it i, and there is general agreement among engineersthat

the wide dynamic range, ultra -low frequency response, and high power -handling requirements of the CD discs will seriously
challenge the performance capabilities of most loudspeakers.

So many loudspeakers have been labeled "digital ready" that it has become something of a cliche' and a claim that in most cases is
largely unsubstantiated. In contrast, the IMF Electronics Professional Monimr loudspeaker has been specifically configured to cope
with the demands of digital sound. The high power superior bass response o' digital sound is handled by our high stiffness -to -m ass -
ratio oval diaphragm woofer, made of an extremely rigid styrene/fibreglass lAminate. This lightweight, arid thus very fast woofer, is

loaded at its rear by a one -eight wavelength tapered acoustic transmission lire. This design affords extended bass response to 19 Hz,
with exceptionally high power output. Whether it is the grandiose finale of the "Pines of Rome", with its pounding bass drum and
thunderous organ pedal, or the blast of awesome bass of some rock music, the Professional Monitor produces clean, tightly controlled
Mies, free of overhang or coloration due to cabinet resonances. The use of epoxy -saturated high density particle board affords an
enclosure construction of extreme rigidity. Low frequencies usually require the use of a subwoofer, but this capability is"built-in" to
the Professional Monitor loudspeaker.

From 350 Hz. up, the Professional Monitor employs a 5 inch polymer core high power handling mid -range driver, which is also
loaded by its own transmission line. At 3 kHz our high power handling 144 inch ferrofluid-damped tweeter covers frequencies to 13
kHz, where our Y. inch chemical -dome super -tweeter, which is also damped by ferrofluid, extends high frequency response to 40 kHz.
The mid -range, tweeter and super tweeter are mounted in a "inline ' cor figuration and coupled with our specially computed
crossover network, give a phase coherent sound that affords incomparable imaging. Noftises, or protection circuits, which could
degrade the signal, are employed in the IMF Electronics Professional Monitor. We have been fortuante enough to test our
Professional Monitor speaker with prototype CD digital disc players, and we quite proud of the ease and accuracy withwhich our
speaker reproduced the awesome dynamic range of the digital recordings: Audition a truly "digital ready" Professional Monditor
loudspeaker, at your IMF Electronics dealer.

"They have a disturbing tendency to sound too g,od to be speakers!"
*Quoted from Stereo Review Magazine  March 1983 Julian D. Hirsch.

IMF ELECTRONICS, INC. 5226 State Street Saginaw, Michigan 48603 Te (517) 790-2121 Telex 227461
IMF ELECTRONICS LTD Richardson Street Buckinghamshire England HP11 2SB Tel (0494) 35576 Telex 83545
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DISC PLAYER
111 wrow

Manufacturer's Specifications*
SIN Ratio: More than 90 dB.

Separation: More than 60
dB.

0,,_

Distortion: 0.03%.
Company Address: 401 West Artesia

Blvd., Compton, Cal. 90220.
For literature, circle No. 94

*For complete list of specifications, see
January 1983 issue, page 50.

In the "Equipment Profile" of Hita-
chi's Model DA -1000 CD player, which
appeared in the January 1983 issue of

Specification First Unit Second Unit
Harmonic Distortion, 0 dB

Audio, all of the distortion, separation 100 Hz 0.10% 0.0047%
and S/N measurements reported were 200 Hz 0.12% 0.0050%considerably poorer than claimed by 500 Hz 0.10% 0.0034%
the manufacturer. Both the Editor and I 1 kHz 0.10% 0.0037%
suspected that we might have been 5 kHz 0.15% 0.0047%
testing a less -than -perfect unit. In ad- 7 kHz 0.16% 0.0060%
dition, I noted that some of the pro- 10 kHz 0.16% 0.0060%
gramming features were erratic. Since 16 kHz 0.18% 0.0080%
then, I have had an opportunity to 18 kHz 0.185% 0.0088%
check a second unit, one supplied by 20 kHz 0.230% 0.0110%Hitachi. All mechanical features and
programming worked as specified on

THD at -10 dB, 1 kHz
SMPTE-IM Distortion

0.10% 0.0140%

this second player, and measurements At 0 dB 0.06% 0.0034%
of distortion and separation confirmed
our earlier suspicions regarding the

At -10 dB
Separation (L to R/R to L)

0.16% 0.0320%

first unit. The following table shows a 100 Hz 80.0/81.0 dB 89.0/89.0 dB
direct comparison between the first set 1 kHz 80.0/82.0 dB 90.0/89.0 dB
of measurements and those obtained 10 kHz 78.0/78.0 dB 88.0/89.0 dB
on the second, properly operating DA- 20 kHz 72.0/73.0 dB 87.0/91.0 dB
1000 player. Leonard Feldman Signal -to -Noise, A weighted 87.0 dB 98.5 dB
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THE BOOKSHELF

CONSTRUCTOR'S CLASSIC
David Weems, the author of this

book, recognizes this fact, and his
writing reflects a warmly informal, joy-
in -the -workshop sensibility that most
speaker -builders will find very congen
ial. Weems isn't out to teach anyone
how to beat Acoustic Research or JBL
at their own game. Rather, he sees his
role as a provider of basic information
and a group of basic designs that the
hobbyist constructor can adapt to per-
sonal tastes.

Everything you need to know to get
a speaker system running is here.
There is extensive discussion of the
kinds of woodworking and cabinet-
making involved in constructing and
finishing speaker boxes, a useful but
not overly complex chapter on wiring
and crossovers (with just enough elec-
tronic theory to make it interesting),
and a lot of incidental information on
everything from which glues stick on
what surfaces to basic soldering tech-
niques. The bulk of the book, though,
is taken up with construction notes for
every conceivable variety of speaker
type-rotund omnidirectionals; out-
sized floor -standing systems; tiny, min-
iature-cube speakers; car and van
units with brackets, and many more.
All are described in sufficient detail for
a careful novice to assemble them, but
there is also a wealth of data on ref in-
ing, customizing, and otherwise fool-
ing around with these designs. Weems

also includes a brief application guide,
intended to assist the inexperienced
reader in picking a trial speaker proj-
ect, and an appendix that lists sources
for the materials discussed in the
book. All in all, a fine do-it-yourselfer's
manual. Gary Stock

21 Custom Speaker Enclosure Prot
ects You Can Build by David B.
Weems. TAB Books, No. 1234, $7.95,
paperbound.

When you talk about home construc-
tion of hi-fi equipment, it's essential at
the start to make a distinction between
kits and genuine home -brewed, built-
out -of -available -parts projects. By and
large, these days, kits are just knock-
down versions of commercially com-
petitive assembled designs-devel-
oped through the same rigorous engi-
neering processes used to design the
best off -the -shelf assembled hi-fi corn-
ponents, complete with the benefit of
anechoic chambers, computers, and
thousands of man-hours of hard-nosed
planning. True home-brew builders, by
contrast, usually operate on the basis
of a few basic formulas, a good pair of
ears, and a lot of intuition, looking for
some alchemical combination of ele-
ments that might magically yield better
results than the big boys obtain. Most
know in the back of their minds that it
isn't likely this magic combination will
actually turn up. The satisfaction of
such projects comes from a genuine
joy in the process of construction-a
visceral affection for the smell of cut
wood, solder, and printed -circuit etch-
ing solution. Home-brew hi-fi, to put it
plainly, is often more fun per dollar
than superb value per dollar.

The Complete Handbook of Magnetic
Recording by Finn Jorgensen. TAB
Books. 448 pp., $10.95.

- This volume is classified as a "First
Edition," although there was a book by
the same author published about 10
years ago with a very similar title. In
any event, it must be said that this
recent opus has much more informa-
tion and twice as many pages. The first
two chapters briefly cover the history of
magnetic recording, from lodestone to
VCR, and offer a fast look at different
types of recording equipment and
some basic characteristics. Several
facets are brushed across too lightly to
meet the requirements of a true hand -
book: For example, there are no track
format dimensions.

Two chapters on the physics of
magnetism and technical magnetiz-
ation provide much basic information.
The author strikes an excellent bal-
ance between lucid exposition and
technical detail. The two chapters fol-
lowing, also of medium length, deal
with recording and playback tieory.

If we made
them. look like other

loudspeakers...
that's all they
would sound like.
New PS13 and PS -10 Point Source

Loudspeaker
Sys' ems

DESIGN
WI ACOUSTICS

Aucipo 1 echn<o Company

Enter No. 12 on Reader Service Card
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"Though not complete,
Jorgensen's Handbook does
contain much useful
information on magnetic
recording."

Here we get down to the nitty-gritty of
getting sound on and off the tape.
There are a number of fundamental
points made, and many readers can
benefit from careful study of the con-
cepts discussed.

The chapter on magnetic heads is a
major portion of the book, 94 pages in
length. There is a great deal of infor-
mation here, with sections on charac-
teristics, materials, recording, play-
back and erase heads, manufacture,
design, testing and other subjects.
The next chapter is on magnetic tapes
and discs. It is exactly half the length,
but covers particles of various types,
manufacturing, mechanical and elec-
tromagnetic properties, and tape se-
lection. I would have preferred in-
depth discussion of tape properties
and testing methods, but that is a per-
sonal desire.

Two lengthy chapters (75 pages
each) on direct recording and record-
ing with a.c. bias cover a broad range
of topics. The printing for digital codes
in a table was quite faint, making com-
parisons rather difficult. There is a
good presentation on linearity and dis-
tortion with high -frequency bias, along
with other important material. The sec-
tion on tape drives seemed out of
place, but it was worthwhile including
it in the book. There are brief chapters
on data analysis, FM and PCM record-
ing, making recordings and mainte-
nance. The limited coverage in the lat-
ter pair is more than obvious.

There is an appendix of symbols, a
list for additional reading, and an index
which is fairly good, but would benefit
from more listings to match the detail
of the text. There are many illustrations,
most of which are simple, but the line
drawings were very well done. Al-
though this volume is not "complete"
in the sense of having detailed cover-
age on all facets of magnetic record-
ing, it provides much useful informa-
tion on many topics.

Howard A. Roberson

How to Install Your Own Stereo Sys-
tem, Second Edition by Jeff Markell.
TAB Books, 192 pp., $6.95.

The first edition of this book was
published 20 years ago, and this new
version shows a general improvement
and updating in the text and illustra-

tions. The original text was largely di-
rected to those making installations for
customers, but here there is more em-
phasis for the do-it-yourself type, with
regular hints "from the installer's point
of view." The first chapter briefly dis-
cusses high-fidelity systems. The next,
on needs and preferences for appear-
ance and aesthetics, includes sugges-
tions about planning for possible modi-
fications in the future. Then, a 12 -page
discussion on components sets the
equipment stage, albeit with a few
questionable generalities: Bigger
speakers are "better." The following
three chapters, on interconnections,
environmental effects, and noise and
interference, contain quite a bit of
practical information in relatively few
pages. Some exception is taken, how-
ever, to the statement that speaker wir-
ing selection is not critical in any way.

The two chapters on acoustic fac-
tors and associated problems make a
number of very good points, so it is
difficult to fault the author for stating
that standing waves are more likely in
large rooms than in small rooms -
maybe he meant echoes. There are
good sections on absorptive materials
and how they can be applied. Two
chapters deal with visual appeal and
the elements of style (lines, shapes,
forms, proportion and color), with
guidelines to achieving aesthetic ef-
fects with room layout, system location
and speaker position.

The book contains 35 pages on the
construction of free-standing and built-
in cabinets and the installation of
equipment in them. This is not a col-
lection of patterns for specific cabi-
nets. More importantly, there is cover-
age of such basics as properties of
wood, hardware and fitting compo-
nents. The last two chapters discuss
the characteristics of different types of
building construction (wood -frame,
masonry, etc.) and the installation of
wiring. The index is only one page,
which is quite limiting, but the table of
contents is somewhat detailed. There
are quite a few typographical errors,
but they were only minor distractions
from the generally good text and illus-
trations. The book contains much
good information, and it is recom-
mended to anyone who is contemplat-
ing an installation.

Howard A. Roberson
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CLASSIFIED
ADVERTISING

RATES
BUSINESS ADS -$1.00 per word, minimum charge
$7.00 per line for spaced ads specifying five or less
words per line. First line set in bold face type at no
extra charge. Additional words set in bold face type
$1.10 extra per word. One point ruled box, extra
charge $9.00. ORDERS WILL NOT BE PROCESSED
WITHOUT ACCOMPANYING CHECK OR MONEY
ORDER FOR FULL AMOUNT

NON -BUSINESS ADS -705 per word, minimum
charge $5.00 per line for spaced ads specifying 'ive or
less words per line. First line set in bold face type at no
extra charge. Additional words set in bold face type
$1.10 extra per word. One point ruled box, extra
charge $9.00. ORDERS WILL NOT BE PROCESSED
WITHOUT ACCOMPANYING CHECK OR MONEY
ORDER FOR FULL AMOUNT.

FREQUENCY DISCOUNTS -3 times less 5%, 6 times
less 15%, 12 times less 20%. These discounts apply to
line ads only. Ads submitted for a three time frequency
are unchangeable. Frequency discounts not fulfilled
will be short rated accordingly.

Classified ads are payable in advance BY CHECK OR
MONEY ORDER ONLY. (Sorry, we cannot accept
credit cards or bill for line adv.). All orders should be
mailed to:

AUDIO MAGAZINE
P.O. Box 1790V

Greenwich, CT 06836

DEADLINE -1st of month two months preceding the
cover date. If the first of the month falls on a weekend
or holiday, the closing date is the last business cay
preceding the weekend or holiday.

ADS RECEIVED AFTER THE CLOSING DATE WILL
BE HELD FOR THE NEXT ISSUE UNLESS OTHER-
WISE STATED.

BLIND ADS -Audio box numbers may be used at
$5.00 extra for handling and postage.

GENERAL INFORMATION -Ad copy must be type-
written or printed legibly. The publisher, in her sole
discretion, reserves the right to reject any ad copy she
deems inappropriate. ALL ADVERTISERS MUST
SUPPLY; Complete name, Company name, Full
Street address (P.O. Box numbers are insufficient)
and telephone number. Classified LINE ADS ma not
acknowledged and do not carry Reader Service Card
Numbers. AGENCY DISCOUNTS do not apply to line
advertising. FREQUENCY DISCOUNTS not fulfilled
will be short rated accordingly. Only those advertisers
who have prepaid for their entire contract time will be
RATE PROTECTED for the duration of that contract,
in the event of a rate increase. For any adcitional
information contact Laura J. Lo Vecchio, Classified
Adv. Mgr., 1515 Broadway, New York, NY 10036 ...
Direct Dial (212) 719-6338.

CLASSIFIED DISPLAY RATES
1 col x 1" $195.
1 col x 2" $350.
1 col x 3' $450.
2 col x 1" $390.
2 col x $700.

For larger display ads and frequency discounils call
(212) 719-6338.

DISPLAY ADVERTISERS MUST SUPPLY COM-
PLETE FILM NEGATIVE READY FOR PRINTING OR
VELOX. PRODUCTION CHARGES WILL BE AS-
SESSED ON ANY AD REQUIRING ADDITIONAL
PREPARATION.

DISPLAY ADVERTISERS must make a space reser-
vation on or before the closing date. Ad material (film
or velox) may follow by the 10th.

1-313-553-9248 FOR KEF, C.J. WALKER, Linn, etc. We
now carry Unity Audio's Model 4 at $450ipr in rosewood
Write or call. AB Sonics, 28140 Kendallwood Dr., Farming
ton Hills, MI 48018

1-800-245-6000
TAPE WORLD

TDK: MAR -90 6.49
TDK: MA -90 4.49
TDK: SAX -90 3.29
TDK: ADX-90 3.19
TDK: SA -90 2.19
TDK: SA -60 1.89
TDK: AD -90 1.99
TDK: AD -60 1.59
TDK: 0-90 1.29
TDK: 0-60 1.15
MAXELL, TDK: T-120, L-750 Hi -Grade 10.99
MAXELL, TDK: T-120, L-750 8.49
MAXELL: XL! or IIS-90 3.59
MAXELL: UDXL I or IIC-90 2.69
MAXELL: UDXL I or IIC-60 2.39
MAXELL: UD-90 2.29
MAXELL: XL I 35-90B 6.69
MAXELL: UD35-90 5.49
SONY: UCXS-90 2.99
TDK: HD -01 (Head Demag.) 13.99
WE WILL HONOR ANY COMPETITORS PRICE OF
THE TOTAL ORDER.
3.75 shipping any size order in U.S. VISA, MC no extra
charge. COD Add 1.50. Minimum COD order 40.00.
PA add Sales Tax. Allow 2 weeks for delivery.

323 Brown Ave., Box 361, Butler, PA 16001
412-283-8621

A 10 ON THE RICHTER SCALE! THE NEBULA SUB -
WOOFER $450 DIRECT (NO DEALER MARKUP!). FOR
INFORMATION OR APPOINTMENT, WRITE VIBE
ACOUSTICS, 107 MANCHESTER DRIVE, STATEN IS-
LAND, NY 10312

AAA -ASTOUNDING CARTRIDGES: Finest in the World at
Shamefully Low Prices. Accuphase, Denon, Dynavector,
Grace F9E's, F9E Ruby's, Koetsu, etc. NEW, 100% Quality
Control, Warranties, COD Available. No Price List. "We
Will Not Be Undersold". AudioWorkShop (206) 323-4987
24hrs.

AAA AUDIO DISCOUNTS OFFERS THE FINEST
lines of audio components (INCLUDING THE ESO-
TERICS) at DISCOUNT PRICES. If you're in the mar-
ket for speakers, receivers, cassette decks, to the best
in separate components including amps, pre -amps,
turntables, cartridges etc. or a new CAR STEREO our
knowledgeable sales staff will be glad to assist you.
For more information Monday thru Saturday PLEASE
CALL 301-593-8224-301-593-8244 or write to AU-
DIO DISCOUNTS, 1026 McCeney Avenue, Silver
Spring, MD 20901. We honor VISA -MC and COD for
your convenience.

AAA -TOP PRICES PAID for Audio Research, Marantz,
McIntosh, and Western Electric Equipment, AudioWork-
Shop (2064323-4987

THE MICHELL GYRODEC setting higher standards of
sonic excellence. Audio Excellence, 425, Washington St.,
San Francesco CA (415) 433 1335

HERE'S WHAT HAPPENS WHEN
YOU GIVE THE WORLD'S FINESTAUDIO

ENGINEERS CARPE BLANCHE.
The team of engineers :hat developed Sory Esprit was not asked to

work within the narrow confines of a budget.
Nor were they asked to adhere to the compromising deadlines of some

production timetable. Or to the arbitrary figures of a spec sheet.
They were asked, quite simply, to develop components that would

approach, to the closest possible degree, perfect sound.
There is no gimmickry in Esprit components; only those technological

improvenents that contribute to sound quality were considered meaningful.
There are no question marks either. For tie Esprit engineers fully re-

search their equipment before production. Not afterward. s0 Ny
For more information write Sony Esprit, :300

Peachfcrd Rd., NE, Suite 1150, Atlanta, Georgia 30338. ESPRIT.

0

- 
ALTERMAN AUDIO
3213 17th Street
Metairie, LA 70002
(504)834-7772

D S AUDIO
545 Penn Avenue
West Reading, PA 19611
(215) 376-4917

PARIS AUDIO
12401 Wilshire Blvd.
Los Angeles, CA 90025
(213)820-2578

PARK AVENUE AUDIO
425 Park Avenue South
New York, NY 10016
(212)685-8101

PROFESSIONAL PRODUCTS
AUDIO CENTER
4%4 Fairmont Avenue
Bethesda, MD20014
(301)657-2141

11111,1111

RECORDER CENTER
2003 North Henderson
Dallas, TX 75206
(214)826-8700

THREE PHASE AUDIO
104 Foreman Drive
Lafayette, LA 70503
(318) 981-4951

1982 Sony Corp. of America. Sony and Sony Esprit are registered trademarks of the Sony Corp.
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FOR SALE FOR SALE FOR SALE

AAAUDIOPHILE SPEAKER BUILDER? JORDAN MOD-
ULES exclusive importer. STRATHEARN midribbon, Poly-
propylene Drivers, EMIT Tweeters, Domes, IBM Computer-
ized Designs, Capacitors, Low DC Coils, Crossovers.
(Dealers inquire on letterhead) CATALOG $2.00 U.S.
Soundbox, 841A -A S. American Street, Philadelphia,
19147

A BARGAIN, JANIS W1 WITH INTERPHASEA $950,
Denon DP55K turntable with Magnepan Unitracl arm $400,
RGR4 preamp $350. Everything Mint. Call eves 617-491-
2216

A BARGAIN: Supex SDX-2000, $300., 900E + super
$130., 901E+ super $120.; Grace F9E $120., F9E Ruby
$165., F9E Rubys $120., F11L $169.; Accuphase AC -2
$275.; Technics 205CMKIII $130.; Denon 103D $170.;
Dynavector DV -23R $180., DV -17D $299.; Koetsu Black
$475, SA -1100D $485.; Technics EPA -100 $315.; Linn
Ittok $445, LV-X $139.; Fidelity Research FR-64FX $415;
All unused/warranty; Won't be undersold; (212) 784-2939,
evenings (305) 487-1048 evenings.

ROGERS No magic or mystique, just music, all new speak-
ers on demonstration, Audio Dimensions, 794 N. Wood-
ward, Birmingham, MI (313) 642 6383

THE IMPOSSIBLE TAKES A LITTLE LONGER.

TATE II SURROUND STEREO SYSTEM
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UNPARALLELED ABILITY TO TRANSPORT
YOU TO THE LIVE PERFORMANCE.

INCORPORATING MORE THAN 10 YEARS RE-
SEARCH AND &PATENTS (OTHERS PENDING)
THE MODEL 101A CAN VIRTUALLY RECREATE A
MUSICAL EVENT IN ITS NATURAL PERSPECTIVE
FROM ANY GOOD TWO CHANNEL STEREO OR
VIDEO SOURCE MATERIAL. DIMENSION AND SPA-
CIOUSNESS ARE INCREDIBLE, REACHING BEYOND
THE WALLS IN ALL DIRECTIONS. SOUNDS' ARE
SUSPENDED IN SPACE ALL AROUND THE - LIS-
TENER, EVEN UP AND DOWN WITH IMAGING AND
OPENNESS NEVER HEARD BEFORE. NOTHING
ARTIFICIAL HAS BEEN ADDED OR TAKEN AWAY
FROM THE ORIGINAL SIGNAL. NO AUDIBLE DIS-
TORTION, NOISE, OR CHANGE IN TONAL BALANCE.
INTRODUCTORY PRICE $474.95. WRITE OR CALL
602-445-6999 FOR FREE INFORMATION.

F 0 S GAT E2-
RESEARCH unit _a-/--.
714 CLUBHOUSE DR. PRESCOTT, ARIZONA 86301

SPECIAL DEMO SALE
All demos in excellent condition with complete packaging
and full manufacturer's warranty. Certain models are also
available BRAND NEW and FACTORY SEALED at prices
only moderately higher than the demo prices. Quantifies
limited.

electronics
ADCOM. GFA2, 100 watt 'channel power amp.. only $265

ADCOM, GFP1. "silent partner" preamp, steal! $260
ADCOM. GFT1 tuner. NEW, 5265

DENON. DRA-600 receiver. 60 wattsichann. NEW. $385
HAFLER 110 Ass. preamp. NEW, STEAL! $295
HAFLER 112 moving coil pre -amp. NEW $50

HAFLER 500 Ass. amp, 250 watts/channel, $565
HAFLER 101 Ass. preamp. steal! $200

Walnut Cabinet or Rack Mounts for Hafler 101, only $19

turntables
ADC model 3001 transcription armless table, "the rock."
NEW, with massive, heavyweight base (approx. 30 lbs. I for
exceptional isolation and resonance damping, with choice
of the ALT tonearm for $190 or the LMF arm for $225.

speakers
ALLISON' 4, superior true bookshelf model. oak. 5410/pair

INFINITY, RS III. NEW. steal! $735/pair
INFINITY RS III. 5685'pair

M&K. Satellite II, walnut. steal! $240/pair

1067 MONTAUK HIGHWAY, WEST BABYLON
NEW YORK 11704 (516) 661-3355

ACAudioVolon

A BETTER WAY TO BUY YOUR AUDIO AND VIDEO
COMPONENTS. Consider the following-DIRECT
SOUND MARKETING can provide you with virtually any
brand of audio or video components (including the eso'er-
ics) at extremely competitive pricing, on an in -stock basis.
Moreover, we maintain a complete service facility to handle
any service problems. So, if you're looking for a price,
selection, fast shipments, in-house service and competent
advice we have it all, and more. Before you buy anything
please call us at (404) 233-9500 for more information.

Or write to DIRECT SOUND MARKETING, 3095 Bolling
Way N.E., Atlanta, GA 30305. For your convenience use
your Mastercard, Visa, or Amex for fastest service. Sales
tax is charged to Georgia residents only.

ABSOLUTE AUDIO: AMBER, ASTATIC, ORACLE, CON-
RAD JOHNSON (INCLUDING PREMIERS), DYNAVEC-
TOR, MISSION, NAD, OHM, RGR, SNELL, THIEL, VPI,
WALKER, ETC. Audio File, 1202 South Congress, Austin,
Texas 78704, (512) 443-9295

ABSOLUTELY THE BEST? low direct Tax free price.
reviewed November 82 'Gramophone' "indeed the combi-
nation of Mayware MKIV tonearm $125 and MC -2V 'Vital'
stylus $79 + T-24 transformer reproduced my sequence of
Test records with unusual accuracy and tonal naturalness.
World's best loudspeaker manufacturer says" combination
performs extremely well and cures mistracking which oc-
cured with SME." Just released "The Cartridge" $159
VISA/MC accepted info $1 bill. Mayware P.O. Box 58,
Edgware, Middx. England.

ACCURATE AFFORDABLE AUDIOPHILE EQUIPMENT
at very low prices! Specialists in CARTRIDGE -TONE -
ARMS -TURNTABLES. Great selection of cost-effective
components for audiophiles on a budget. Call or write for
prices and specials. HCM AUDIO, 1363-G Longfellow
Ave., Chico, CA 95926 (916) 343-0558

ACOUSTAT MONITORS w/modified amps, Gauss sub -
woofers w/Kenwood LO7M amps, Decca ribbons w/Merid-
ian amp, AG1 511 pre -amp (black) Nakamichi 100011 ZX,
Sound Concepts 5D550 delay, Nakamichi crossover, Thor -
ens TD 145 w/AKG PE8S Call 503-642-3883 evenings

ACCURATE, QUALITY HOME/CAR AUDIO AFFORDA-
BLY PRICED!! Denco Audio, P.O. Box 6104-U, El Monte,
CA 91734. (213) 961-6158 evenings, weekends. STAMP
BRINGS SPECIALS SHEET. M/C, VISA ACCEPTED!

ACOUSTAT PRODUCTS AVAILABLE AT
GENE RUBIN AUDIO (213) 571-1299 (PAC)

ACOUSTAT SPEAKERS-SUPERB!
Free Shipping! Fast Service! READ BROS STEREO, 593
King Street, Charleston, SC 29403, (803) 723-7276. Also
Sony digital (disc and PCM-F1).

ACOUSTAT T.N.T. Used 1 hour, 303-233-1475.

ACOUSTAT-Trade up to Audio Doctor, 5731 North Pine
Street, Davenport, Iowa 52806, 319-386-8794

CROWN QUALITY AMPLIFIERS, TUNERS, PRE -AMPLI-
FIERS. CALL FOR PROFESSIONAL CONSULTATION.
BEST PRICES - PROMPT DELIVERY. EAST: (904) 262-
4000; WEST: (213) 840-0878.

ADIRONDACK AUDIOPHILES-Northern New York State
House of Hi-Fi is now open with McIntosh, Denon, Polk
Audio, Nakamichi, NAD, Apt Holman, Hatter, Marcoff, Sota,
Alpine, Sonex, Harman Kardon, RG Dynamics, JBL, Mar-
iah Acoustics, Shahinian Obelisk, DCM Time Windows,
Sony, Fidelity Research, Conrad Johnson, Monster Cable,
Peerless. Mail or Phone inquiries promptly answered.
HOUSE OF HI-FI, Route 9 -Miller Road, Glen Falls, New
York 12801, (518) 793-6639.

ADVENT 300 $175. (315) 896-2052

AFFORDABLE AUDIO-FREE SHIPPING
Esoteric Audio Research Conrad Johnson, Hailer, Audire,
Beard, Kyocera, Precision Fidelity, CJ Walker, Janis, Micro
Seiki, Sumiko, Spica, Vandersteen, DCM, Quad ELS 63's
2695, Spendor; Evenings, weekends, Perfectionist Audio,
1610 James North Mankato, Minnesota 56001, 507-345-
7186

OF THE FIVE FINEST SOUNDING PHONO CARTRIDGES,
ONLY ONE NEEDS NO STEP-UP DEVICE ...

THE SUPEX SDX-2000 BORON HIGH OUTPUT
Calling it the best high -output moving
coil in the world isn't enough. Sonically
and technologically the Supex SDX-2000
Boron High Output is the equal of (or
superior to) the very finest cartridges
in existence.

Transient speed? Supex's proprietary
generating technology increases the
SDX-2000 Boron's output while decreas-

ing rise time to a level matched only by a
handful of the top -echelon moving coils.
Supex tempers the cutting edge of today's
technology (boron pipe cantilever, Sama-
rium Cobalt magnets, grain -oriented Vital
diamond) with a transcendant love of
music and achieves what used to be
impossible: the no -compromise high -
output moving coil.

01111111111111111., Inc. PO. Box 5046, Berkeley CA 94705,
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HARMAN-KARDON SEPARATES, RECEIVERS, CAS-
SETTE DECKS, TURNTABLES. BEST PRICES -
PROMPT DELIVERY. EAST: (904) 262-4000; (213) 840-
0878.

ALL CLASSIC QUAD ELS OWNERS. Hard to believe
QUADS can be improved? The "KOVAL QUAD MOD" has
been unbelievably successful in satisfying the most ardent
QUAD lover. No risk 30 day trial $140/pr. For info send
SASE to John Koval, Linear Acoustics Labs, 11521 Cielo
Pl., Santa Ana, CA 92705, 714-838-6555

ALL NEW ITEMS: AC -2 $300; DL -103D $175; FR-Imk.3F
$150; ASAK $300; ROGERS LS3/5A $500; CELESTION
SL -6 $600; QUAD ESL -63 $2500; AMPLIWIRE II $1100;
NAKAMICHI DRAGON $1500. ALSO NAKAMICHI SYS-
TEM ONE RACK -MOUNTED 620 POWER AMP/630 PRE -
AMP TUNER/TIMER AND EXTRA PANELS $1500. NA-
KAMICHI 70011 (20 HOURS USE) $800. CALL KEVIN (a
212-807-8746 OR 212-685-1954 (LEAVE NAME & NUM-
BER

ALTEC LANSING MODEL 19 SPEAKER SYSTEM only
$995 pr. Call Terry 402-391-3842

AMBER Preamp/amp $650 Call Terry 402-391-3842

AMERICAN INTERNATIONAL offers a wide variety of
affordable audio and video components. Choose from Ad-
vent, Aiwa, Akai, Audio Control, Carver, DCM, Dynavector,
Fisher, Grace, Grado, JVC, Klipsch, Koss, Luxman, Ma-
rantz, Mitsubishi, Perreaux, Revox, Sony, Stax, Teac, 3-D,
Walker and many more. Free shipping, double -insurance,
free brochure explaining how to buy audio and video, trade-
in's accepted, nation-wide financing (pending), service fa-
cilities, extended warranties and dedicated personnel. M/C,
VISA, AMEX welcomed. All, and only, from AMERICAN
INTERNATIONAL ("The Source"), 745 Alexander Road,
Princeton, NJ 08540; 1-609-452-7500; Call now for your
free brochure.

ROGERS SPEAKER Hearing is believing, Audio Den,
Smith Haven Plaza, 2021, Nesconset Hway, Lake Grove,
NY (516) 360 1990

AMAZING? ISN'T IT
The amount of nonsense that gets thrown around in the
audio world. If you are sick of being treated Ike a 5 -year -
old child by shoe salesmen masquerading as audio ex-
perts, you owed to yourself to give us a call. Our opinions
are based on a solid foundation of experience with the
components we sell as well as those sold by our competi-
tors. Most importantly we don't simply sell the finest audio
equipment available, we arrange it in complementary sys-
tems designed to extract the greatest benefit from your
audio dollars chosen from among the following lines we
represent:
ACOUSTAT  ADCOM  ASTATIC  AUDIONOTE  AU-
DIO DESIGN  AUDIO INTERFACE  AUDIO RESEARCH
 AUDIONOTE 10 TYPE II  BEARD  BEARING  BRB
SYSTEMS  COUNTERPOINT  DCM  DYNAVECTOR 
FOSTEX  FUSILIER  GRACE  HAFLER  ITC  JANS-
ZEN  LINN SONDEK  LIVEWIRE  MICRO-SEIKI 
MONSTER CABLE  MORDAUNT-SHORT  NAD  NIT-
TY GRITTY  PINK TRIANGLE  PRECISION FIDELITY 
PREMIER  QUICKSILVER  REGA  ROGERS  SNELL
ACOUSTICS  STAX  SUMIKO PHONO AMP  SUPEX
 3D ACOUSTICS  THRESHOLD 

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 683-0925
We ship anywhere!!

APT/HOLMAN PLUS -Own the best value in audio today.
The Apt/Holman Preamplifier is the most cost effective and
best sounding preampliier on the market. Destined to be a
classic! PLUS quality control to assure optimum perfor-
mance. Shipping anywhere in the continental U.S. DESIG-
NATRON'S STEREO STORES, INC., 260 Old Country
Road, Hicksville, NY 11801 (516) 822-5277.

AR9LS SPKRS $800. PAIR, 215-567-4626

THE MICHELL GYRODEC geometrically and technically
correct. Alternative Audio, 5207 Holston Drive, Knoxville
TN (615) 974 9655
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POWERLINE TM
THE POWERFUL PERFORMER

INTERLINKTm SERIES
PRECISION INTERCONNECT CABLES

Powerline
represents a
new technol-
ogy in speaker
cable design.
With Power-
line your
sound system 40011
can recreate your favorite perfor-
mance with an accuracy not pos-
sible with ordinary speaker wire.
With Powerline you'll hear smooth
easy -to -listen -to highs, well arti-
culated bass, precise imaging, and
dynamic impact that rivals the
original musical event. The depth
and actual placement of instru-
ments across the soundstage are
accurately recreated. Powerline is
what "Absolute Sound" magazine
describes as "an excellent sounding
cable that is darn near perfect!"

Your separate components can
only sound as good as the cables
used to connect them. Conven-
tional "patch cords" and inexpen-
sive add on cables deteriorate the
signals that pass through them.
Interlink interconnects were de -
signed specifically to handle dell -
cate low level signals with absolute
accuracy. High purity copper, low
dielectric absorption insultators,
special litz wire center conductors
and fully braided shields insure

the highest
standards of
performance.

' use Interlink
with all
your audio
components.
Photo of interIffik

-Bandwidth Balanced'

-pobiENAL, iminkT-
Monster Cable Products Inc.. 101 Townsend St., San Francisco, CA 94107 (4151 777-1355

A.R.C. EQUIP FOR SALE
D-110, mint $1325.; D -110(B), mint $1495.; Ec-21 X -over
$415.; Sp 6/B late version w/ref tubes $850.; Sp 6/A mint
$595. OTHER EQUIP FOR SALE. McIntosh (Tube) MR -66
Tuner, exc. cond $250.; (Tube) MR -67 tuner, mint (1 of a
kind) $295.; (X -sister) MR -77 tuner (mint) carton, manual
$540.; Magnepan Unitrac 1 arm (complete) $200.; Rogers
LS/3-5/A's walnut $320.; Dahlquist Lp-1 x -over $215.; Cot-
ter PW-2 NFB-2 mint $500.; New LSR&D sealed 160 wpc
(amp) $675, List $900. Call 317-283-1361, 8-4 M -F, Ask for
Dave.

A&S OFFERS HIGH -END SPEAKER KITS, auto speaker
systems, and raw drivers from the world's finest manufac-
turers. Meeting the needs of beginners and audiophiles, we
carry Audax, Dynaudio, Dalesford, Peerless, SEAS, JVC,
Pyle, Seymour and others. Featuring the "Bill Reed" Signa-
ture kit and Dynaudio's "Authentic Fidelity" kits. Free price
list. A&S SPEAKERS, Box 7462A, Denver, CO 80207.
(303) 399-8609.

At last, available to you now!

WONDER CAPS
You will not believe the sonic improvement that
Wonder Caps make to every audio component in
your system! See our advertisement in October Audio,
p.114. Write for FREE application suggestions and
order forms.

IAR Dept. WCB
2449 Dwight Way, Berkeley CA 94704

AT LAST! Upgrade the sound of any system to that of a
$2,000 pre -amp for 1,10 the cost. PLAYBACK ONE, the
latest innovation from POWER FACTOR INC., is a high -
definition phono preamplifier that extracts more soUnd than
any design available. This state-of-the-art phono EQ circuit
with IC -regulated AC power supply connects between the
turntable and any auxiliary input. The wide -bandwidth cir-
cuit is virtually unclippable (35 volts output at 150 Khz).
Even direct -to -disc or the new digital albums cannot distort
the waveform. Works with all magnetic and high -output
moving coil cartridges. To order with 30 -day money -back
guarantee send $198.95 (Cert. check or M.O.) to POWER
FACTOR, INC., BOX 99560, CLEVELAND, OHIO 44199
(Ohio residents add local state tax). (Send for more infor-
mation).

ATTENTION HOUSTON: Beam, B&W, CJ Walker, Linn
Meridian, Rogers and more. Alexis Torres 713-937-8810

Qualirg Tapes
BELOW WHOLESALE SPECIALS!

DISCWASHSR
SAX C-90 3.19 DC -60 1.15 DISC KIT 33.49
SA C-90 2.25 LX 35-90 5.25 0-4 SYSTEM 9.49
SAC -60 1.85 LX 35-908 5.85 DISCSET 16.49
MA C -9C 4.45 SA 35-90 9.49 16 OZ FLUID9.99
ADC -90 1.85 T-120 8.95
ADC -60 1.45 T-160 15.49 PON
ADX C-90 3.15 1-1201-1G 11.95 FR II C-90 2.75
D C-90 1.29 METAL C-90 4.45

T -I20 9.95

INAJOILL T.120 MG 13.49

UDXL II C-90 2.65 XL135-9013 6.45 SONY
UDXL II C-60 2.37 XL II 35-90 11.49 UCXS C.90 2.95
XL II SC -90 3.59 T120 9.29 L-750 9.49

UDC -90 2.15 HGX T- 12012.29 L-500 7.95

UD 35.90 5.35 1750 HG 12.25

TO ORDER BY PHONE CALL 21243441417 OR ORDER BY MAIL 
°NORDEN UP TO S70 ADD 53 50 SHIPPING  OVER 570 ADD 5%
OF TOTAL ORDER  OUTSIDE UPS ZONES DOUBLE ABOVE  our.
SIDE L/5.1 WRITE FOR SHIPPING CHARGES  MASTERCARD/VISA
ORDERS ADD 3% EXTRA FOR HANDLING  PRICES SUBJECT TO
CHANGE aliALITY TAPES
864 East 7,, Street, Dept. A5, Brooklyn, NY 11230

THE
SOURCE

Direct free -port pricing
American internationai Audio Video

745 Alexander Rd PrInceton, N.J. 08540
1-609-452-7500

CALL OR WRITE FOR YOUR FREE BROCHURE

AUDIO/MAY 1983 93



FOR SALE FOR SALE FOR SALE

ATTENTION DEALERS: DECCA IS ALIVE AND WELL
and making immediate shipments of the best-selling Decca
"Zerohm" Record Brushes. Contact Andy at Audio Access
P.O. Box 385, Whitestone, N.Y. 11357. 212-767-4958

ATTENTION WANTED: MCINTOSH (SOLID STATE &
TUBE), MARANTZ, ARC, WESTERN ELECTRIC, BERN-
ING, ETC. TUBE EQUIPMENT. 713-728-4343. MAURY
CORB, 11122 ATWELL HOUSTON, TEXAS 77096

ATTRACTIVE PRICES; DYNAVECTOR, DENON CAR-
TRIDGES, GRACE, FULTON, LINN, KOETSU, ACCU-
PHASE, STAX, SHURE, FR QUAD 63, BRB SYSTEMS,
SOTA SAPPHIRE, CJ WALKER. C.O.D. SHIPPING,
S.A.SE. QUOTES. 713-728.-4343 MAURY CORB 11122
ATWELL HOUSTON, TEXAS 77096

AUDITION VAN ALSTINE'S Transcendence amp and
preamp in your home, by his Eastern Representative Call
for appointment (516) 277-5336 ask for Tom.

The Best
Doesn't Mean
the Most
Expensive.
Low prices on a huge selection
of name brand hi -end. All units
are new with full warranty. Let
our experts guide you to the
best sounding system for your
dollar. Call for information or
write for a free catalog.

VISA IMasterCardlAmeric4n Express

The Audio Advisor. Inc.
Box 6202 Grand Rapids MI 19506 616-151-3868

ATTENTION EVERYBODY!!!

ACOUSTAT COUNTERPOINT KYOCERA

ACOUSTIC ELECTRONICS CJ WALKER LINN SONDEK

AUDIO QUEST DAHLQUIST MUSIC REFERENCE

ADS DCM NAD

AUDIO RESEARCH DENON ORACLE

B&O DYNAVECTOR PETERSON

BOSTON ACOUSTICS HAFLER ALPHASON

CARVER KISEKI GRACE

VPI HELIUS SIGNET

QUICKSILVER PENTAGRAM RGR

CSA AUDIO
193 Bellevue Ave, Montclair, NJ 07043

The audio professionals since 1972! Complete cus-
tomer satisfaction. VISA, Mastercharge accepted!

201.744-0600
SERIOUS INQUIRIES BY PHONE, NO MAIL!!!

Luxman
ADS
M K
Haller
Tandberg
Wharfedale
Thorens
3-D Acoustics Grace
Audio Control Denon
NAD Hitachi
Orfolon Onkyo
AIWA SME
Revor MXR
Kenwood Sherwood
Mitsubishi & Many More'

et itF
We Deliver FREE
Anywhere in the
Continental USA

the SOUNRAppeaclb
6067 Jericho Tpke., Commack, N. Y.

Charge it...Call 516-499-7680 Ext-82

Announcing the VMPS Widerange Ribbon
The VMPS Widerange Ribbon is a five -piece, biamped
floor -standing speaker system comprised of two 61/2ft
tall fullrange columns utilizing ribbon transducers from
300Hz to 50kHz, dual physically time compensated 8"
and 12" polypropylene bass drivers, and a 15" passive
radiator operating together with two outboard sub -
woofers, the VMPS Space Boi<es, each driven by a
variable frequency electronic crossover designed by
John Curl.

With its unparalleled low equivalent mass (one-third
that of the most popular electrostatic transducer), low
total harmonic distortion (no more than 0.5%/1W input
from 22Hz to 30kHz), high input sensitivity (96dB/1W/Im),
and tremendous dynamic range (128dB SPL/Im for 5%

THD), the 130" long ribbon element in this system
provides the highest degree of waveform fidelity ever
achieved in a commercially available loudspeaker. And
no competitor at any price, even when augmented by
ambience arrays or holographic generators, approaches
the tactile front -to -back, side -to -side and vertical sound -
stage spread and crisp, ultratransparent true-to-life
image which make the Widerange Ribbon such an
extraordinarily satisfying listening experience.

The VMPS Widerange Ribbon is available in oak or
walnut finishes factory assembled for 55995 complete
or in optional kit form (including fully assembled
cabinets and electronics) for 54795. Write for full
brochures and information.

VMPS AUDIO PRODUCTS die. !tone Audio 1016 Contra Costa Dr. El Cerrito Ca 94530 14151 526-7084

ATTENTION DYNA AND HAFLER OWNERS:
Frank Van Alstine can rebuild most Dyna units and
Haller DH -200 amps with all new internal circuits. We
transform Dyna St -80, St -120, ST -150, ST -300, ST -
400, ST -4I6, SCA = 80Q, and Haller DH -200 amps into
state of the art quality rugged POWER MOS-FET
amps with new PC cards, precision parts, mos-fet
output circuits, huge low inductance power supplies,
shielded ground plain construction, totally free of tran-
sient distortion. We install new circuits in PAT -5, PAT -
4 and PAS -3 preamps, complete with precision con-
trols, exact RIAA equalization, matched precision
parts, and achieve complete freedom from transient
overload, even on Digital source material. Audiogram
says our complete new circuits for the FM -5 & AF -6
make the world's best sounding FM tuner. We offer a
30 day satisfaction guarantee or your money back on
our $99 super phono cartridge. Why pay for expensive
new equipment when we can make your Dyna units
better than new, for much less than new prices? We
ship worldwide and have new 120 volt and 240 volt
equipment available. Write or call us for our descriptive
catalogue.

JENSENS STEREO SHOP
2202 RIVER HILLS DRIVE

BURNSVILLE, MINN. 55337, (612) 890-3517

AUDIO CONNECTION
IN NORTHERN NEW JERSEY

Turntables: Denon, Heybrook, Linn,
Systemdek, VPI

Arms: Helius, Linn, Lurne
Cartridges: Argent, Audioquest, Grado,

Promethean, Win
Electronics: Beard, Belles, Electrocomp., Naim,

PS Audio
Speakers: Fuselier, Heybrook, Kindel, Linn,

Rogers, Spectrum, Spica,
Vandersteen
-201-239-1799-

615 Bloomfield Ave, Verona, NJ 07044
Audio Connection can be reached easily from NYC by
car or bus, call for directions, please! We offer single -
speaker demonstration and we do request that you
schedule an appointment.

AUDIO EGO -BOOSTERS. Customized, personalized, en-
graved wood signs for walls, desks, doors. With your name,
title, sayings, department, brandnames. Be creative. Write
for information. MacKin-5A, 118 Holly Avenue, Berlin, NJ
08009

AUDIONICS CC2-$399, Composer-$600. Call Shane
402-483-4511

AUDIOPHILE START UP
SYSTEM

Turntable:

Cartridge:

Receiver:

Speakers

(ABOUT $700)

NAD 5025
ASIATIC IM -10E
NAD 7120
3D ACOUSTICS "THE CUBE"

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 683-0925

AUDIO RESEARCH D76-$695, SP3A-425, D100A-
$598, D52A-$598, D350--$1,300 Call Terry 402-391-
3842

HEAR VMPS LOUDSPEAKERS
from $129 ea at: The Listening Studio, Boston; Mike Hilliard
Audio, Shreveport La; Audio Labs, Des Moines io; Exotic
Sounds, Miami Fl; Odin Sound, Longmount Col; Woodland
Stereo, Woodland Hills Ca; Sounds Unique, San Jose Ca;
The Listening Post, San FranCiSCO Ca; Itone Audio, El
Cerrito Ca; Leisure Electronics, Chugiak Ak; Mainline II,
Johnstown Pa, The Long Ear, Big Bear Lake Ca.

BEARD ELECTRONICS in NJ at Audio Connection

94 AUDIO/MAY 1983



FOR SALE FOR SALE FOR SALE

BOSTON ACOUSTICS PLUS-Dollar for dollar, one of the
most exceptional speaker lines to come along in years.
Boston Acoustics delivers unbelievable performance at
very reasonable prices. All models in stock. DESIGNA-
TRON'S STEREO STORES, INC. 260 Old Country Road,
Hicksville, NY 11801 (516) 822-5277.

BRB PLUS-In 17 years of auditioning amps, we haven't
found anything that compares to the neutrality and open-
ness of the BRB Amplifiers. PLUS - quality control to
assure optimum performance and free shipping anywhere
in the continental U.S. DESIGNATRON'S STEREO
STORES, INC., 260 Old Country Road, Hicksville, NY
11801. (516) 822-5277.

We have the superb MICHELL GYRODEC on demonstra-
tion. Audio Alternative, 1124 E. Elizabeth, Ft. Collins, CO
(303) 221 2268

BANG & OLUFSEN PLUS-Finally, audiophile sound
quality coupled with elegant styling. Made in Denmark, you
can have European craftsmanship at very affordable
prices. Now available-B&O's newest products in stock!
PLUS quality control to assure optimum performance.
Shipping anywhere in the continental U.S., DESIGNA-
TRON'S STEREO STORES INC., 260 Old Country Road,
Hicksville, NY 11801, (516) 822-5277.

BEARD TUBE ELECTRONICS, PINK TRIANGLE TURN-
TABLES, AND HELIUS TONEARMS are now available
from your audio specialist. For information, call Al:1 201-
968-8771.

ELECTRO-VOICE INTERFACE SPEAKERS-QUALITY
IN EVERY PRICE RANGE. BEST PRICES-PROMPT
DELIVERY. EAST: (904) 262-4000; WEST: (213) 840-
0878.

B&W 802F LOUDSPEAKERS. One year old. New ($2500)
Will sell for $1700. Call Ken nights at 608-244-3551

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.

CALL HI Fl BUYS (ATLANTA) for Acutex, Adcom, Aiwa,
Apt, AR, B&O, Carver, DCM, Dynavector, Hafler, Harman
Kardon, Kenwood, Linn, Mirage SM-1, Mission, Mitsubishi,
NAD, Nakamichi, Onkyo, Oracle, RGR, Sony, Thorens,
3-D Acoustics, Vandersteen, and more. Free shipping, fully
insured, in the Continental U.S. Just call 404-261-4434 for
more information.

IF YOU CARE ENOUGH TO HEAR THE VERY BEST-

MODEL BPA-100B
LISTEN TO THE SPECTRASCAN PA -1008 (BASIC)
AND BPA-100M (METERED) HIGH TECHNOLOGY, HIGH DEFI-
NITION AMPLIFIERS  MEETS ALL DESIGN CRITERIA OF
OTALA AND CHERRY  NESTED MULTIPLE FEEDBACK
LOOPS. WIDE BANDWIDTH, HIGH SLEW RATE  15KHZ
DOMINANT POLE. CONSTANT FEEDBACK, ZERO PHASE -
SHIFT AND HIGH DAMPING FACTOR FROM DC TO 20KHZ 
REGULATED POWER SUPPLY FOR TRUE DC COUPLING AND
INCREDIBLY SOLID BASS  FULL PROTECTION CIRCUITRY,
ACTS ON POWER SUPPLY, NOT AMPLIFIERS  100 W/CH, 8
OHMS  175 W/CH, 4 OHMS  350 W, 8 OHMS. BRIDGE/
MONO

 COMING SOON: TWO PREAMPLIFIERS. (MODELS LCA-
10 AND LCA-20) ONE 150 W/CH AMPLIFIER (MODEL BPA-
2008) AND A PAIR OF SPEAKERS (ASHLEY -100L). WRITE OR
CALL FOR BROCHURES AND PRICES.

SPECTRASCAN INC
5923 N. NEVADA AVE.

COLORADO SPRINGS COLO. 80907
303-599-9254

DEALER AND REPRESENTATIVE INQUIRIES INVITED

CARTRIDGES, ETC. LOW PRICES ON GRADOS,
MC'S, Alignment Protractors, High -Definition Speaker
Cable, Interconnects, Table Mats, LAST, Stylast,
Cramoline and much more. Write for prices or Call for
fast service: The Audio Advisor, Inc. Box 6202, GR,
MI. 49506. 616-451-3868 M/C VISA AMEX.

CASSETTE CAR STEREO UNDER DASH Orig. $95 Now
$28,51/flinch round flush mount speaker kit with grills &
wires orig. $85 Now $26 PR., STANDARD WEDGE
SPEAKER KIT ORIG. $78 Now $22 PR., AM/FM HEAD-
PHONE RADIO ORIG. $54 now $19, EVERSONIC FM
WALKMAN WITH LIGHT WEIGHT HEADPHONES ORIG.
$79 now $31, TELESCOPE 30 POWER WITH TRIPOD
ORIG. $145 NOW $29, LCD GOLF BALL WATCH ORIG.
$17 NOW $9.50 ADD $3 FOR SHIPPING AND HANDLING
SEND to T.A ENTERPRISES 663 S. BERNARDO DEPT.
165 SUNNYVALE, CA 94087

CASSETTE DECK OWNERS-High quality blank record-
ing tape at super low prices. Will send information and free
sample cassette. Write: AUDIOTECH, P.O. Box 3360, Es-
condido, CA 92025

CROWN QUALITY AMPLIFIERS, TUNERS, PRE -AMPLI-
FIERS. CALL FOR PROFESSIONAL CONSULTATION.
BEST PRICES - PROMPT DELIVERY. EAST: (904) 262-
4000; WEST: (213) 840-0878.

HARMAN-KARDON SEPARATES, RECEIVERS, CAS-
SETTE DECKS, TURNTABLES. BEST PRICES-
PROMPT DELIVERY. EAST: (904) 262-4000; (213) 840-
0878.

CLASS A POWER TRANSFORMERS for tube amplifiers
- 500ma at 330vdc, two 6.3 volt 2 amps, - 50ydc bias.
Use these on your Dynaco, Marantz, McIntosh amps for
improved clarity and bass response $50 each plus ship-
ping. The Conservatory, 5 Bank St., Croton -on -Hudson,
NY 10520

CONRAD JOHNSON at Perfectionist Audio, 507-345-7186

CONRAD JOHNSON PV3 KIT $299, (Dealer Assembled
$329). This is the best value in audio! Order from the
complete Conrad Johnson line along with PS Audio, Infin-
ity, Stax, Pyramid, Boston Acoustics, Grado and the incred-
ible VSP Trans Mos Amp state of the art 150 watts channel
for $825. Also, Used Equipment: such as Stax DA 80M for
$295. Trades Welcome! Threshold Audio 409 S. 22nd
Street, Heath, Ohio 43055, #614-522-3520.

COTTER PSC-2, NFB-2, PW-2 $600. Threshold 4000
$1250, offers? Al, 612-388-4683

ROGERS MONITORS The masters of imaging. The Sound
Chamber, 2584, Ridge Road West, Rochester, NY (716)
225 8660 and 2930, Monroe Ave, (716) 381 9348

ROGERS. No magic or mystique, just music. All new
speakers on demonstration. Custom Stereo, 1391 S. Ham-
ilton Road, Columbus OH (614) 235 3531

ROGERS SPEAKERS A reference standard, Chestnut Hill
Audio, 311 Cherry St, Philadelphia, PA (215) 923 3035

CROWN 0-60 POWER AMPLIFIER with walnut cabinet,
$175. 312-343-8553

CROWN DL -2 PREAMP, mint! Trades considered. Don
Wood 103 Pandora, Erwin, NC 28339 919-892-4315 days
919-897-5222 nites & weekends.

CROWN SL -1 PREAMPLIFIER-$299, DL2-$1,800 Call
Shane 402-483-4511

THE MICHELL GYRODEC musically and aesthetically
stunning. Audio by Caruso, 13831 S. Dixie Hwy, Miami, FL
(305) 253 4433

THE MICHELL GYRODEC a step ahead in the art of disc
reproduction. Audio Consultants, 1014 Davis St., Evans-
ton, IL (312) 864 9565

Do Your Friends Believe ...
 The more drivers the better?

 The lighter the tracking force
the better?

 The more strands the better?

 Weighted rumble figures?
 Lots of watts?

If you've risen above the petty mythology of mass-fi
and just want good sound and the best value - then

AudioQuest products are for you.

audioquest
Premium quality high and low output moving coils with
hollow sapphire cantilevers.

GrooMancer
High output moving coils & induced magnet cartridges.

UVLWiRL_
Pure copper & litz speaker cables.
True litz interconnecting cables & tone arms cables.

For more information please wide AUDIOQUEST
3857 Birch Street, #610, Newport !Beach, CA 92660
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THE MICHELL GYHODEC already becoming a legend.
Chestnut Hill Audio 311 Cherry St., Philadelphia, PA (215)
923 3035

DB-1B IS THE NEW REFINEMENT OF THE DB SYS-
TEMS PREAMPLIFIER in production for over seven years.
Its new lower noise high level stage accepts sources with
wider dynamic range and amplifies them without degrada-
tion of sound quality. Made in the U.S.A., we still offer our 5
year parts and labor warranty and quick service that has
kept the loyalty and satisfaction of our customers for almost
a decade. For technical information, write: DB SYSTEMS,
Main St., Rindge Ctr., NH 03461. (603) 899-5121.

DRAMATICALLY IMPROVE SOUND QUALITY of any
auto stereo system, regardless of cost, with simple modifi-
cation to auto electrical system. Send $4.95 for auto mod.
To: T. Weems Marketing Research, 3401 Elgin Drive, De-
catur, GA. 30032

Highly refined, factory priced, speaker
systems for the audio purist. The afford-
able alternative for those seeking the best.
For brochure, call or write us.
Chicago Speakerworks inc
5700 N. Western, Chicago, Ill . 6U659

Phone (312)769-5640

No hyperbole - just the kind
of knowledge, creativity and
dependability you expect from
a dealer who represents these
manufacturers.

Acoustat LAST
Apt -Holman Magnepan
Audel Marcof
Audio Pro M &K
Boston Acoustics Monster Cable
Bryston N A D
Carver Nakarnichi
Dahlquist Nitty Gritty
Denon Oracle
D C M Proton
Dynavector Pyramid
Fidelity Research Signet
Gem Supex
Grace Threshold
Hailer Vandersteen
Keith Monks VP I
KE F Win Labs
K LH & more ...

5 listening rooms . . . New
England's largest Audiophile
record dealer . . . Keith Monks
record cleaning . ..1n -store
service . . . All shipments pre -paid
and insured in the continental U.S.

=

=

105 Whitney Ave., New Haven, CT
(203) 777-1750

Mon., Tue., Wed., Fri. 10-6, Thurs. 10-8, Sat. 10-5

DB SYSTEMS ELECTRONICS ARE AVAILABLE AT EAR
DRUM IN Nanuet, New York. (914) 623-3983.

DEEP SIX SYSTEM
(UNDER $6000)

Turntable: LINN SONDEK LP -12
Tonearm: LINN BASIK
Cartridge: GRACE F9 -E W/RUBY CANTILEVER
Tuner: ADCOM GFT-1A
Preamp: COUNTERPOINT SA -3
Amplifier: BRB REFERENCE 200 OR SYMDE:X

SIGMA/OMEGA
Speakers. ACOUSTAT TWO + TWOS

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 683-0925

DIAMOND NEEDLES and STEREO CARTRIDGES at
DISCOUNT PRICES for SHURE, PICKERING,STANTON,
EMPIRE, GRADO, AUDIO TECHNICA, ORTOFON,
SONUS and ADC, send S.A.S.E free catalog. LYLE CAR-
TRIDGES, Dept. A., Box 69, Brooklyn, NY 11218. For fast
COD service Toll Free 800-221-0906. N.Y. State (212)
871-3303. 9AM - 8PM except Sunday.

DON'T SHAVE YOUR "BEARD", LISTEN TO IT!
"SOTA" tube pre and power and amps from England. For
information, call IAI: 201-968-8771.

DYNACO AMPLIFIER MOD KITS. New input circuits and
regulator kits. $1. for into., The Conservatory, 5 Bank St.,
Croton -on -Hudson, NY 10520

ELECTRO-VOICE INTERFACE SPEAKERS-QUALITY
IN EVERY PRICE RANGE. BEST PRICES-PROMPT
DELIVERY. EAST: (904) 262-4000; WEST: (213) 840-
0878.

V

ELECTRONIC X-OVERS: 6, 12 AND 18DB/OCTAVE. Kits
from $106.50. Also Transient -Perfect Crossover model
6000-6, $175.00. Filters. Free folder w/reviews. ACE AU-
DIO CO. #532 -5th Street, E. Northport NY 11731-2399.
(516) 757-8990.

ENTEC-Entertainment Technologies endeavors to pro-
vide the audiophile, and professional, with equipment that
reflects the classic values of integrity and common sense.
Properly chosen audio equipment involves a pride of own-
ership that we, at ENTEC, respectfully cater to. Our Seis-
mic Generator gives the solid foundation for listening plea-
sure that only complete speaker accuracy can assure. This
bass reproducing system will work so well, and give such
true bass expression to a wide variety of speakers, that you
can experience a remarkable improvement by the simple
addition of the Seismic Generator.

ENTEC is currently expanding to broaden our dealer net-
work, and will soon have dealers from coast to coast. We
welcome all inquiries, so call or write today for more details.
ENTEC 1016 Morse Ave. #12, Sunnyvale, Ca. 94086
(408) 745-0377.

ROGERS SPEAKERS Everyones reference standard, Au-
dio Excellence, 425 Washington St. San Francisco, CA
(415) 433 1335

ESOTERIC AUDIO RESEARCH 509
100 watt mono tube amps

West Morris Audio, Landing NJ, 201-398-0835

5 YEARS AND GROWING STRONG! featuring the re-
nowned Strathearn ribbon, available with solid hardwood
frames, crossovers, complete systems. Dynaudio, Dales -
ford, Panasonic leafs, Wonder caps, Wesco, Shadow Engi-
neering electronics. A full line of esoteric but affordable kits,
AC acoustic foam for cost effective room treatment. Guar-
anteed lowest prices, instant shipping, technical assis-
tance. MCNisa: Noon to 6:00m -f. (608) 788 0366 Detailed
catalogue $2. AUDIO CONCEPTS 1919 S. 19th LaCrosse,
Wi. 54601

MOVING COIL CARTRIDGES

RGENf
SLPERB MUSICALITY

The Argent Diamond
produced the
warmest, cleanest
sound that ever emerged
from my equipment.
Highs are bright,
but not shrill, the lows
clearly defined, the textural
middle strands noticeably separated. But perhaps the
most amazing feature is that the attacks of the various in-
strumentalists are discerned as if in "live" performance.

Paul Turok
(Composer, Record Reviewer)

ARGENT DIAMOND ARGENT RUBY

MC110 MC300 ES10E

DIRECT SOUND CORP. 150 FIFTH AVE., SUITE 516, NEW YORK, NY 10011 (212) 807-1598
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FREE SALE FLYER
Many bargains in NEW and USED equipment.

AUDIOPHILE'S SOUND STUDIO
330 Westgate Mall
Madison, WI 53711

(608) 273-3211

FREE SPEAKER CATALOG!
Woofers, mids, tweeters, hardware, crossovers, grille
cloth, plans, kits, information, much more. Discount
Prices! UNIVERSAL SOUND, Dept. AO, 2253 Ringing
Blvd., Sarasota, Fla. 33577 (813) 953-5363.

FREE SPEAKERKIT CATALOG 17 proven designs. Also,
200 drivers' specifications, JBL + polypropylene Thiele
data, $3. GOLD SOUND, Box 141A, Englewood, CO
80151. (303) 789-5310.

FRIED IN THE WEST! EAR.S. (213) 961-6158.

FRIED SPEAKERS & KITS
State-of-the-art sound. Try our prices! Fast, free shipping.
READ BROS. STEREO, 593 King St., Charleston, S.C.
29403. (803) 723-7276. Also Neer, NAD, Carver, Nakami-
chi, Sony digital (disc and PCM-F1).

FUTTERMAN OTL-3's, TUBE GOD NB -1 preamp. EM-
PIRE 698 classic, mint. (505) 983-1142.

FUTTERMAN OTL AMPLIFIER is a tube amplifier that has
no output transformer. With a slew rate of 33 volts it has the
speed of a transistor amp and the harmonic character only
possible with tubes. For a series of technical articles on the
OTL amplifier send $5. domestic $10. foreign, N.Y.A.L. 33
N. Riverside Ave., Croton -on -Hudson, NY 10520

GAS GRANDSON $200, MARANTZ Model 16-Model
7T-$399 both Call Shane 402-483-4511

FOR SALE

GENE RUBIN AUDIO-LOS ANGELES
NAIM AUDIO LINN SONDEK ISOBARIKS
PS AUDIO REGA PLANAR ACOUSTAT
NAD CJ WALKER THIEL
MIRAGE LS3/5A SPENDOR
Prepaid shipping (213) 571-1299 (Pacific Tine)

GENUINE GOLD UON TUBES-WEST COAST DIS-
TRIBUTOR. Hand built -Individually tested with Specifica-
tion Sheet. The Worlds Finest Sounding Output Tubes.
Shipped Prepaid U.P.S. KT88 ... (Replaces 6550) ... $38
ea. MATCHED PRS. KT77 ... (Replaces EL34/6CA7)
$30 ea. -ADD $10" ECC83 (12AX7 INDIA). $12 ea.
M/C, VISA, MONEY ORDER. SOUND GOODS -2627 So.
BASCOM, CAMPBELL, CA. 95008. (408) 559-1920

GRACE F9E's and F9E Rubys's, New With Warranties.
We Will Not Be Under Sold". (206) 323-4987

GRACE-RUBY CANTILEVER FOR F9 SERIES
We offer the Grace 747, 707MK2, 704, Fl IL, F9E and
RUBY. Visa and MC. FREE SHIPPING IN US AND PR.
OXFORD AUDIO CONSULTANTS, INC., Box 145, Oxford,
OH 45056-0145, 513-523-3333, TLX427791.

GRAPHIC EQUALIZER KIT $100
12 bands/channel. 92dB S/N. .02% THD. See Radio -Elec-
tronics 5/78. Kit instructions/article/review: $3.00 (refund-
able); #EQ-2: $100; Assembled $165. postpaid. Free cata-
log. SSS, 856B Lynnrose Ct., Santa Rosa, CA 95404.
(707) 546-3895

HAFLER DH -220K, DH -110K $550.00 BOTH, DH -355
$325.00pr, FUMIG C-1000, M-1000 $550.00 both, HAR-
MAN-KARDON CD -401 $585.00, CD -301 $435.00, HK -
580i $390.00, HK -680i $500.00, RADIO SHACK MODEL 3
COMPUTER, 48K, TWO DRIVES $1725.00, SONY PCM-
El $1450.00, TC-K555 3 head cassette $350.00, 203-777-
1476

The Mariah LS -2 incorporates many design and
engineering concepts that yielc a level of performance
that is unprecedented in a loudspeaker of its price.
Quoting 'Audio Alternatives', they deliver a generous
supply of clean sound ... They -naintain excellent
depth of imaging. Their hallmark is an ability to
capture much of the dynamic shading inherent in
live music. It is a real pleasure -o find an attractive,
light weight, full -range, floor -standing speaker at
this price that transmits some cf the excitement
of real music. Highly recommended."

Suggested List $690/pair
The Mariah LS -3 is our newly developed loud-

speaker system. The hundreds Df hours of intensive
R&D has provided a blend of accuracy, openess,
coherency, and precise imaging never before avail-
able at the LS -3's price. We iry to you to audition
the Mariah LS -3. Suggested List $478/pair

MARIAN ACOLSTICS
Rt. 28, Arkville, N.Y. 12406 (914)586-3295

(Dealer Inquiries Invited)

REFERENCE DUALITY AUDIO COMPONENTS
Accuphase  Adcom  Ariston  Audio Interface  Beveridge  Bipolar  Counterpoint

DB Systems  D&K Imports  Decca  Dynavector  Electrocompaniet  Entec
Estoric Audio Research  Grace  Hafler  ISOS  Kiseki  Kimber Kable  Klyne

Koetsu  Krell  Lustre  Nova  Ortofon  Orsonic  Precision Fidelity
Sideral Akustic  SME  Snell  Souther  Spica  Stax  Sumiko  Supex

Symmetry  Talisman  Thorens  Triad  VPI  VPS Labs
Call for appointment and/or information or send 02110 (Refundable) for product brochure.

Complete Shipping and Export Facilities Available
Bank Cards Accepted GREENFIELD EQUIPMENT

BOX 225D RIVER FOREST, IL 60305 13121 771 4660

The Small
Yet Surprising

Morel MLP-202.

THESE ARE THE REMARKABLE small
loudspeakers whose smooth response
and open, dimensional sound are at
least on a par with the finest units of
many times the 202's size and price.

Morel has designed and built
speakers and driver units in Israel for
over eight years. Now, with the U.S.
introduction of the model MLP-202,
Morel is prepared to offer the demanding
audiophile the highest possible quality at
an extremely reasonable cost. ($198.
each)

Morel's drivers, manufactured to the
strictest tolerances in our own factory,
incorporate several notable
technological advancements. Utilizing
hexagonal voice -coil wire, unique
magnet structures having no stray
magnetic fields, and special adhesives
and coatings, the Morel drivers are
exceptional in rise time and coherence.

Also, the oversize (3") voice coil in
our woofer and the ferrofluid tweeter will
allow Morels to handle the wide dynamic
range of your digital recordings with
plenty of room to spare.

Please write for details:

)))
morel

morel acoustic ltd
industrial area b, p.o.b. 140, ness ziona

70 451 israel. tel. 054-70796, telex 31951

morel acoustic usa
414 harvard street, brookline, mass. 02146

u.s.a. tel. (617) 277-0111
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HAFLER IN THE SOUTH
In stock, the superb Haller DH -110 pre -amp and DH -220 &
DH -500 amplifiers. Immediate, FREE shipping. Also Fried,
Carver, Acoustat, NAD, Nakamichi, Audire, PS, Vander-
steen, Klipsch, Sony digital (disc and PCM-F1). READ
BROTHERS STEREO, 593 King Street, Charleston, South
Carolina 29403, (803) 723-7276.

HAFLER PLUS-The new Haller DH220 power amplifier-
replacing the DH 200, reinforces David Hatler's commit-
ment to quality in every product he designs. We carry the
full Hefter line, available in either kit or factory assembled.
Own some of the finest audio equipment! Now at extra
savings! PLUS -FREE shipping anywhere in the continental
U.S., DESIGNATRON'S STEREO STORES, INC., 260 Old
Country Road, Hicksville, NY 11801, (516) 822-5277.

Paying More!
Get The Best For Less.
ACOUSTAT
DBX
DYNAVECTOR
GRACE
GRADO
HAFLER
JANIS
KRELL
KISEKI
KYOCERA

MONSTER CABLE
NITTY GRITTY
PS AUDIO
PYRAMID
SONY
SOTA SAPPHIRE
STAX
SUPEX
THORENS
8 MORE

Liberal Trade Allowance
BUY SELL TRADE CONSIGN

QAudio. Catalog S3

95 Vassar St. Cambridge, MA 02139 617-547-2727

HAFLER ELECTRONICS & SPEAKERS
We are now stolking: V!' $'99.95, DH -101A
$299.95, DH -102 $55.00, CH - i "3K r Q5, DH -110A
$399.95, DH -112 $74.95, DH-/f_ww DH -160A
$399.95, DH -220K $349.95, DH -290' $119.95, DH-220KE
$359.95, DH-220AE $459 95 D'l-155 *00.0C per pair
(speakers), DH -50"K $599.95, :11! r -104 DH-
500KE $619.95, DI-' .rd 220
accessories. 7PEL ,5 "r'
WIDE EXPORT:l(.. _ . '." CeN-
SULTANTS, INC., ." "..; i3-

523-3333, TLX427791
_  -

HARMAN-KARDON SL7ARATE::. Pr-71!'.'ERS. CV'S-
SETTE DECKS, TUF.NTABL77:;,. 3E:7,7 -
PROMPT DELIVERY. EAST: 004) 282 400C': (213) 840-
0878.

1111111111111)414181

 WE WILL ,
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VANDERSTEEN AUDIO DIMENSIONAL PURITY

Vandersteen Audio was founded in 1977
with the commitment to offer always the
finest in music reproduction for the dollar.
Toward this goal there will always be a
high degree of pride, love, and personal
satisfaction involved in each piece before it
leaves our facilities. Your Vandersteen dealer
shares in this commitment, and has been
carefully selected for his ability to deal with
the complex task of assembling a musically
satisfying system. Although sometimes
hard to find, he is well worth seeking out.

Write or call for a brochure and the
name of your nearest dealer.

0 VANDERSTEEN AUDIO
116 WEST FOURTH STREET
HANFORD,CALIFORNIA 93230 USA

0" (209) 582-0324

111

111

STATE OF THE ART

RIBBON MID RANGE
As Manufactured by Strati -learn

ABSOLUTE SOUND'S REFERENCE MIDRANGE

UNSURPASSED CLARITY

SPACIOUS STEREO IMAGING

System Power Rating 100 Watt Max.
Sensitivity 86 dB / Watt Mean at 1 meter

Dim. 251/8 X 51/8 inches
Also available with:

Advanced flat hue eycomb bass drivers, fast leaf tweeters
Recommendation for true State of the Art system,

offering savings with no quality sacrificed
EXCLUSIVE NORTH AMERICAN IMPORTER

VARIS AUDIO
CALL (201) 671-3074

T

BEST TRADES OFFERED. Trade your unwanted audio -
video gear for Acoustat, Beming, Belles, Bedini, Counter-
point, Futterman, Perreaux, Music Reference, Stax, PS,
Quad, Quicksilver, Oracle, Sota, Rega, Vandersteen,
Astatic, Nifty Gritty, VPI, etc. Audio Doctor, 5731 North
Pine St., Davenport, Iowa 52806, 319-386-8794.

HELP INSURE PROPER TRACKING MTH THE V-1000
t.LBtJM CLAMP/INDICATOR. ELIMINATE CRITICAL
HARMONIC FREQUENCIES. The V-1000 album clamp is
to be used while playing your 331/2's to help guard against
record warpage and unwanted resonance. This unit also
doubles as a level indicator. Simply place it over your
turntable spindle and adjust its level accordingly. The V-
1000 is a "must" for stereo addict. The cost-$34.-Pre-
paid shipping. Send check or money order to:

THE JANATKA ENGINEERING CORP.
P.O. BOX 83-OAKVILLE, CT 06779

Please allow 3-4 weeks for delivery. Money back guaran-
teed.

HEYBROOK HB-1 $339. PAIR
The affordable link for the demanding audiophile on a
tudget. By appointment: ACS Limited, 2232 Ward Street,
Perkeley, CA 94705. (415) 841-4192.

HEYBROOK HB-2 $489. PAIR
"a -sic design with uncornpromizing performance and

c ;act dimensions. By appointment: Community Audio,
318 West Duval Street, Philadelphia, PA 19144. (215) 843-
9918.

HEYBROOK HB-3 SERIES II $989. PAIR
A monitor quality loudspeaker with all the impact and ex-
citement of the original performance. Available at: Audio
2000, 2137 Sterling Road, Fort Lauderdale, FL 33312.
(305) 962-5300.

HEYBROOK TT -2 $500.
The turntable that has lowered the price of perfection.
Available at Audio Connection, 615 Bloomfield Avenue,
Verona, NJ 07044 (201) 239-1799.

HEYBROOK TT2 TURNTABLE & HEYBROOK LOUD-
SPEAKERS available at Audio

HEAR THE CLEAR SOUND OF A TRIANGLE, the Pink
Triangle turntable from England. For information, call IAI:
201-968-8771

HIGHEST QUALITY USED EQUIPMENT FOR SALE: Se-
querra Model 1 FM tuner, $2800.00; McIntosh C32
preamp, $1100.00; B&W 801 spkrs, $2500.00/pr; AR LST
spkrs, $500.00/pr; Quad ESL spkrs, $1000.00/pr; McIntosh
C 28 preamp, $300.00; Tandberg TD 20A deck, $1000.00;
JBL SG520 preamp, $200.00; McIntosh MR 78, $800.00;
Carver M400 amp, $295.00; All used equipment guaran-
teed 90 days parts and labor. Audio Consultants, 1014
Davis Street, Evanston IL 60201, (312) 864-9565.

ROGERS NEW SPEAKERS incredible detail and resolu-
tion, Hi Fi Gallery, 811 Broadripple Ave., Indianapolis, IN
(317) 253 5141

ROGERS SPEAKERS Playing music forever. The full
range on demonstration. Audio House, 4304 Brayan Dr.,
Swartz Creek, MI (313) 655 8639

IN STOCK! Audio Research, Thorens, RGR, Haller, On-
kyo, Technics, B&W, Meridian, E.V., Vandersteen, Dyne -
vector, Snell, Tascam and more ... For information: P. K.
Audio, 4773 Convention Street, Baton Rouge, LA 70806 or
(504) 924-1001.

JANIS WOOFERS & INTERPHASE CROSSOVER/AMP
The Janis bass systems are the finest universal subwoofer
systems available. FREE SHIPPING IN US AND PR. Visa
and MC. WORLDWIDE EXPORTING. OXFORD AUDIO
CONSULTANTS, INC., Box 145, Oxford, OH 45056-0145,
513-523-3333, TLX427791.

J.B.L. SPEAKER SYSTEMS AND COMPONENTS
bought, sold and traded. 1-313-229-5191 or 5115 Red Fox,
Brighton, MI 48116.

JRM POWER TOWER AMPS; 3PBP Electronic Cross-
overs; Transparency Loudspeakers. Jerry Martin, 3716
Broadway NE, Knoxville, Tn. 37917 (615) 688-6501.
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FOR SALE FOR SALE FOR SALE

ROGERS SPEAKERS Your ears should be so good!!
Jannen Systems, 214, W. 21st St, Hazleton, PA (717) 459
5722

"KAIDE", Sao Win's new MC -10, musically superb, a true
reference: at Audio Connection, 201-239-1799

LEACH SUPER AMPS, 320 WATTS/CH, used, mint; Linn
Headamp, used, mint. Many others. Eves after 7 PM. 201-
398-1216

LEVINSON ML -1, Michaelson & Austin TVA -1, Acoustaf
Model 3, Counterpoint SA -1, Oracle Delphi, Nakamichi
682ZX, B&W 802. Call 913-764-6482 for details.

UNN LV-X TONEARM WITH ADCOM CROSSCOIL-
VdH cartridge. Stylast-treated, low hours. $600. new;
$300, cables, template. (713) 774-0736

UNN/NAIM in NJ: Audio Connection, 201-239-1799

LINN PRODUCTS, MODIFICATIONS & NAIM
We are pleased to offer the complete line of Linn and Naim
products: turntable, cartridges, arms, speakers, electron-
ics, NIRVANA & VALHALLA MODIFICATIONS FOR LP12.
Visa and MC. FREE SHIPPING IN US AND PR. OXFORD
AUDIO CONSULTANTS, INC. Box 145, Oxford, OH
45056-0145, 513-523-'11.13, TLX427791.

USTEN METRO N.Y. Audition New York Acoustics superb
line of custom built speakers in your home. Featuring
Strathem midrange, ultra smooth super tweeters, stunning
cabinets. Choice of finish and grill covers. Prices start at
$260. per pair. Call 516-277-5336 for information and ap-
pointments

LOOKING FOR BELIEVABLE SOUNDING SMALL MON-
ITOR SPEAKERS? Your search may be over. Audition our
Projection II System in your home. If they don't outperform
anything else you know of for the money, ship them back.
Factory direct price: $480. Pa. residents add 6% sales tax.
Two .5 cu. ft. walnut veneered enclosures, separate equal-
izer, bi-wired crossover, stands and wiring included. 15 day
return privilege. Orders and information: Speaker Designs,
528 Demmler Drive, Pittsburgh, Pa. 15237. Phone: (412)
367-1573 from 10:00 to 5:30, (412) 367-8066 from 5:30 to
8:30.

LOW NOISE AUDIO TUBES
12AX7, 6FQ7, 12AU7, - $3.99; 12AT7, - $4.75; 6L6GC,
6CA7, - $7.99; 6550, - $8.95; KT88, - $79.00PR; KT77, -
$69.00PR.
Plus many other current and discontinued types available.
$25.00 minimum order, N.Y.S. residents add tax. Check or
money order. Add $2.00 for shipping.

JSA ELECTRONICS
P.O. BOX 202

Middlevillage, New York 11379

ROGERS MONITORS Reference loudspeakers from a ref-
erence hi fi dealer, Lyric Hi Fi, 1221, Lexington Ave., New
York, NY (212) 535 5710 and 146, E. Post Road, White
Plains, NY (914) 949 7500

LUXMAN 5M20 POWER AMPLIFIER, $600., 312-343-
8553

MAGNEPLANAR IIIA, factory updated, black, custom built,
Fried H -type subwoofers, $1100. Crown CX-822, Counter,
input X -formers, $1000. First Sheffield direct disc, excel-
lent-highest bid, serious only. (313) 522-0152 eves.

McINTOSH BOUGHT, SOLD AND TRADED. 1-313-229-
5191 or 5115 Red Fox, Brighton, MI 48116.

MCINTOSH MPI-4 MAXIMUM PERFORMANCE INDICA-
TOR mint condition $1000 (619) 449-9155

MCINTOSH MR78-$998, 2100--$375, 2120-$900 Call
Shane 402-483-4511

MCINTOSH PLUS-McIntosh instruments are the Labora-
tory Reference Standard for the world. McIntosh designs
their equipment for a long life with low maintenance and
high quality performance. PLUS -FREE test report on your
new McIntosh equipment, on request, FREE shipping any-
where in the Continental U.S., Prompt delivery, Credit
cards accepted. DESIGNATRON'S STEREO STORES,
INC., 260 Old Country Rd., Hicksville, N.Y. 11801 (516)
822-5277

MAGNUM'S 95 FM PREAMPLIFIER-the only way to
Glean FM, stocked at Audio Connection, 201-239-1799

MERRILL AR MODIFICATIONS
SUB CHASSIS KIT-$69.00 Designed to deaden

the AR turntable and allow replacement of original
tone arm. Consists of acoustically dead replacement
sub chassis and new bearing.

SPRING KIT-$8.00 Allows use of wide variety of
tone arms, platter pads, record weights, and other
accessories.

REPLACEMENT HIGH TORQUE MOTOR-$45.00
OAK REPLACEMENT BASE-$135.00 Beautiful

solid oak base with lead lining for extra deadness.
LEAD COATING SERVICE-$10.00, REPLACE-

MENT SPINDLE-$25.00
PLATTER BALANCING SERVICE-$10..00
GLASS & LEAD PLATTER PAD-$35.00

Underground Sound, 2125 Central, Mphs, TN
38104, (901) 272-1275.

HARMAN-KARDON SEPARATES, RECEIVERS, CAS-
SETTE DECKS, TURNTABLES. BEST PRICES-
PROMPT DELIVERY. EAST: (904) 262-4000; (213) 840-
0878.

NAD IN PITTSBURGH-BETTER SOUND CONCEPTS
3281 W. Liberty Ave., Pgh, PA 15216, (412) 561-3312

MOVING UP? Well buy your consumer stereo compo-
nents, working or not. Send description and SASE to Wiz-
ard of Aud, 1516 Pacific Ave., Santa Cruz, CA 95060

ROGERS SPEAKERS Legendary performance, Main
Street Music, 315, E. Hyman Ave #208, Aspen, CO (303)
925 2921

MUSIC REFERENCE PREAMP AND HEADAMP now
available on the south. In stock, with spare tubes available.
Trade-ins welcomed. Esoteric Audio Components, (512)
837-9629 evenings/weekends.

NAKAMICHI PLUS-Featuring the incredible BX-1 cas-
sette deck. Now you can have Nakamichi performance for
under $300. We also carry the full line of Nakamichi prod-
ucts. PLUS -FREE calibration and bias adjustment, on re-
quest, FREE shipping anywhere in the continental U.S.
DESIGNATRON'S STEREO STORES, INC., 260 Old
Country Road, Hicksville, NY 11801, (516) 822-5277.

NAK CASSETTE DECKS: Shamefully Low Prices: LX -3
$435.00, LX -5 $621.00, ZX-7 $913.00, ETC. AudioWork-
Shop (206) 323-4987.

NEW 83 RAW LOUDSPEAKER CATALOG, 25e. Menis-
cus Systems, Dept A, 3275 Gladiola, Wyo., MI 49509

LEGENDS AS USUAL.
These riic,hly respected names can be found at Chestnut Hill Audio Acoustat. Adcom. Amber.
Apature. Apres. Audio Pro. B&W. Berning. Cabasse. Cotter. Dahlguist. Dayton Wright.
Dennesen. Denon. Discwasher. Dynayector. Fidelity Reseafch, Fourier, Gilmore. Grace.
Grado. Hafler, Impulse. Janis. Kenwood Purist. Leach. Marco!. Manah, Monster Cable.
Mordaunt-Short. NAD. Oracle. PS 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

CHESTNUT HILL AUDIO

Threshold
model 51300

STASIS power amplifier

Threshold

Threshold
precision crafted audio components

Threshold STASIS power amplifiers:
the only amplifiers so accurate in operation
that they use no overall feedback.
with dissipation reserves that assure flawless performance
under the most demanding signal and load conditions.
assembled to levels of construction and finish unsurpassed
by any manufacturer in the world.

Once the signal integrity of a Threshold STASIS amplifier
has been experienced no alternative will satisfy. For a color
brochure and a technical paper on contemporary amplifier
design write

Threshold Corporation
1832 tribute road suite e sacramento california 95815
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NORTH CAROLINA-AUDIO ADVICE-We know how to
put the magic back in your system. We represent Audio
Research, Acoustat, Magnepan, Vandersteen, Oracle, PS
Audio, Dynavector, Denon, Conrad -Johnson, Haller, Micro-
Seiki, QLN, 3D, Mirage, VPI, Keith Monks and more. 3532
Wade Avenue, Raleigh, NC 27607, 919-828-9221. MC,
Visa, Am Exp.

ROGERS SPEAKERS A growing legend, all new models
on demonstration. North County Stereo, 131-B El Camino
Real, Encinitas, CA (619) 753 3546

ROGERS SPEAKERS Capture the magic in music. New-
port Audio, 1000, N. Bristol, Newport Beach, CA (714) 851
0112

THE MICHELL GYRODEC Engineering artistry, a sonic
and visual delight. Newport Audio, 1000 N. Bristol, Newport
Beach, CA (714) 851 0112

THE MICHELL GYRODEC nothing beats it for isolation
and beautiful styling. North County Stereo, 131-B El Ca-
mino Real, Encinitas, CA (619) 753 3546

1) BEAM ACOUSTICS LOUDSPEAKERS now available
to U.S. Dealers from B&K IMPORTS-Dealer inquiries
welcome. 2) RAM Loudspeakers now available to U.S.
Dealers from B&K IMPORTS. Dealer Inquiries welcome.
See us at summer C.E.S. Chicago or call Dr. George
Buckley, Anthony Kazmierski, 1-313-471-3076.

ONE PAIR OHM "H" LOUDSPEAKERS. Five years old,
excellent condition. Original packing and boxes included.
Asking $350. Call John at 404-952-8714, after 11:00 A.M.
EST.

1-601-323-0750 FOR LOWEST PRICES: NAKAMICHI,
HK, JBL, BOSE, POLK, DBX, GRADO, and more. DY-
NAMIC SOUND, Box 168, Starkville, MS 39759. 1 PM -9
PM, M -F.

Q
11

From the worlds oldest and largest speaker kit manufacturer,
SPEAXERLAB. Save up to 30% on the speaker designs critic
rave about From tiny bookshelf speakers to slender, floor -
standing models to massive folded corner horns. PLUS the
latest in state-of-the-art car speakers. All in Speakerlab's
1983 catalog. Send for it today. (Allow 4 - 6 weeks for
delivery. Send S 125 for faster, first class postage.)

speakerla
Dept_ A35, 735 N. Northlake Way
Seattle, Washington 98103

1-313-471-3076, 1-313-553-0508. B&K IMPORTS-Two
locations to better serve you! Fine British audio compo-
nents! Turntables, tone arms, cartridges, pre -amps, amplifi-
ers, loudspeakers.-Favored customer prices for one and
all: One good example: Linn LP12 $859. CALL US for fair
treatment and fair prices. We deliver. Visa, Master Charge,
C.O.D. B&K IMPORTS, 24160 Twin Valley Ct., Farming-
ton, Mich, 48024. Free Catalog-British Hi-Fi Mags old and
new.

1-313-471-3076, 1-313-553-0508, ATTENTION LINN
OWNERS! Improve the rigidity of your Ittok, LV-X, LV-V
armboard mounting by ordering the inexpensive, easy to
install "Sigma" clamping collar. Our hardened screw fas-
teners seat on a steel ring under the armboard with the
same surface area as your Linn arm collar. At $14.95 this
unit offers incredible rigidity tenfold more than standard
methods. Visa, Master Charge, C.O.D. Dealer samples
available.

ORACLE PLUS-Own the finest sounding turntables in
the world. The Oracle will greatly improve the total sound of
your system. Plus - quality control to assure optimum
performance and free shipping anywhere in the continental
U.S. DESIGNATRON's STEREO STORES, INC., 260 Old
Country Road, Hicksville, NY 11801. (516) 822-5277.

PLANS, CIRCUIT BOARDS, AND KIT PARTS (author
approved) for M. Leach's construction projects. Power
amps, preamps, pre-preamps, and loudspeakers. Send
SASE for information. Custom Components, Box 33193,
Decatur, GA 30033.

PORTABLE EQUIPMENT: UHER, Sony, Sennheiser,
AKG, Beyer -Dynamic. Send SASE (Specify Model), Car-
penter Sound, Box 1321, Meadville, Pa. 16335-0821

PS AUDIO-FANTASTIC!
In stock! Fast, free shipping. READ BROTHERS STEREO,
593 King Street, Charleston, South Carolina 29403, (803)
723-7276.

PS AUDIO'S "ELITE": Audio Connection, NJ, 201-239-
1799

PYRAMID METRONOME 2 + 2W, Bryston 4B. A classic
combination. (312)944-4961

QUAD ESL -63s $2295. Used 15 hours: 614-846-1341
eves.

QUAD OWNERS CLUB. Join and share info., experiments
and meetings for the purpose of maximizing enjoyment of
the finest speaker. The Conservatory, 33 N. Riverside Dr.,
Croton -on -Hudson, NY 10520

QUICKSILVER MS 190. Limited production no holds
barred, high power, tubed amplifier. Sophisticated beyond
expectation!! A superb investment!! Audition unrivaled son-
ic accuracy at CSA AUDIO now!! (201) 744-0600

KMP-1
Kinergetics

magnetic Processor

Can a magnetic cartridge
sound as good

as a moving coil?
The Kinergetics Magnetic Processor
(KMP-1) can take it very close. Some
say they're directly comparable
when the KMP-1 is used.

IT IS NOT AN EQUALIZER. The processing
used is totally new (patent pending).

The KMP-1 has a suggested retail of S110.00.

Why not audition the KMP-1 and see for yourself.

UN
LICENSE"RASRBY

6029 Reseda Blvd.  Tarzana, CA 91356  (2131 345-2851

Lima KINERGETICS
INCORPORATED

CROWN QUALITY AMPLIFIERS, TUNERS, PRE -AMPLI-
FIERS. CALL FOR PROFESSIONAL CONSULTATION.
BEST PRICES - PROMPT DELIVERY. EAST: (904) 262-
4000; WEST: (213) 840-0878.

REFERENCE RECORDINGS
Always delivers the extraordinary! Our two newest releases
are taking the audio world by storm. RR -9, The Kronos
Quartet "IN FORMATION" presents this talented string
quartet playing original works with jazz and popular flavors,
and is only $15 postpaid. RR -11 captures the Utah Sym-
phony in a remarkable performance of Berlioz' "SYM-
PHONIE FANTASTIQUE." This special two record set is
convincing evidence of what's missing from so many other
"audiophile" records! Only $25 postpaid. Order these 45
rpm Keith Johnson recordings from Reference Recordings,
Box 77225X, San Francisco, CA 94107. (408)289-1462.
Visa/MC welcome. Free Catalogs! Dealer Inquiries invited.

REGA, ROGERS, AUDIRE, SATTERBERG, FRIED, AD-
COM, CLARKE SYSTEMS, COUNTERPOINT, PSE,
GRACE, GRADO, HARMON KARDON, KENWOOD PUR-
IST, MICRO SEIKI, THORENS and more. E.A.R.S. (213)
961-6158 evenings, weekends. P.O. Box 658-U, W. Covi-
na, CA 91790. M/C, VISA. MONTHLY SPECIALS LIST.

ROGERS LS35 MOD KIT. Precut Felt Baffle. Teflon Silver
Wire, Styrene Caps -Info., $1 - The Conservatory, 5 Bank
St., Croton -on -Hudson, NY 10520

SAVE 75%, BUILD YOUR OWN SPEAKERS. Crossovers,
Woofers, Mids, Tweeters Instructions. HI-FI, Pro, Auto.
Send $2.00 for catalog -refundable. DKI Audio, Davis, II.

61019

SEE UNDER CATEGORY "WANTED TO BUY" David Yo

ELECTRO-VOICE INTERFACE SPEAKERS-QUALITY
IN EVERY PRICE RANGE. BEST PRICES-PROMPT
DELIVERY. EAST: (904) 262-4000; WEST: (213) 840-
0878.

SHEFFIELD LAB 5-Dave Grusin, played once. Make
offer, 216-336-2257 after 9:30 PM EST.

SONY DIGITAL
The new CDP-101 digital audio disc player (plus the discs),
and the PCM-F1 digital audio processor. In stock. Free
shipping. READ BROTHERS STEREO, 593 King Street,
Charleston, South Carolina 29403, (803) 723-7276.

7.-  ACOUSTIC ELECT  13&W  THE DAVID 4\
BERNING CO.  CRAMOLIN  DENON
 DYNAVECTOR  ELITE FURNITURE
 ENERGY LOUDSPEAKERS  FULTON
 GOLDMUND  GRACE  GRADO  HAFLER
 HILL PLASMATRONICS  JANIS  KEITH
MONKS  KINDEL  KOETSU  KYOCERA
 LAST  LINN SONDEK  LIVE WIRE
 LUSTRE  MARCOF  MEGASONICS
 MONSTER CABLE  MUSIC REFERENCE
 NAD  NAKAMICHI  NITTY GRITTY
 PENTAGRAM  PLATTER MATTER  PSE
 POLK AUDIO  PRECISION FIDELITY
 PROMETHEAN  PROTON  P.S. AUDIO
 PYRAMID  QUICKSILVER AUDIO  SIGNET
 SNELL ACOUSTICS  SPICA  STAX  SUMO
ELECTRIC  SUPEX  TANDBERG  THETA
ELECTRONICS  VPI  C.J. WALKER

the
listening
room
590 Central Park Avenue

Scarsdale, N.Y. 10583
Mon, Thurs. 10-9 PM

Tues. Wed, Fri. 10-7 PM/Sat 10-6 PM

Credit Cards Accepted
We ship FREE Anywhere in the

Continental U.S.A.

914-472-4558
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-PIRCS Audio International Inc. I

1055 Thomas Jefferson Street NW
Washington, D.C. 20007
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SAS

SILVER + TEFLON + GOLD + SWL'S OUICKSIL-
VER INTERCONNECT CABLE. Fine strand silver
coated copper cable with teflon dielectric and outer
jacket. Low capacitance, hi cond. & propagation vet.
High quality machined heavy gold plate RCA plugs.
Available in 1,5 1, 8 2 meter stereo sets ($25, $30, $45
respectively. Add $2.50 S&H. TX res. add 5% sales
tax). Custom lengths, connectors, bulk cable, speaker
cable. Dealer inquiries invited. Send SASE for catalog.
VISA & MC by phone. STEPHEN WORSHAM LABS
3720 Maplewood Dr., Dallas, TX 75205, Ph. 713-763-
6061. DISCOUNT

CAR STEREO
WORI-D

SPECIALSSPENDORS ARE SPLENDID
Excellent loudspeakers, reasonably priced: SA1, SA2.
SA3, BC1, LS3/5a and Prelude. Visa and MC. FREE SHIP-
PING IN US AND PR. WORLDWIDE EXPORTING. OX-
FORD AUDIO CONSULTANTS, INC., Box 145, Oxford,
OH 45056-0145, 513-523-3333, TLX427791.

SONY XR-70 Silver
SONY XM-45
SONY XM-120

COMPLETE $4 29
PKG. PRICE

CLARION 5700R .. 5199
SONY XR-50 Silver... 5169
JENSEN R-200 $99
PIONEER KP-1500 $79ROGERS FABULOUS new speakers, from $450 to

$6,600/pr. The Sound Mill, 115, Main St., Mount Kisco, NY
(914) 241 1230

'DC SA(31 ' 250 WWI UDXL2C5u ' 295
TD1( MAC95 475 Maxell UOXL2SC90 375
Pioreer Car Stereo K P493) maw Pioneer Car Speakers TS106 '33.111
Pioneer Car Stereo 0510 123.00 Pioneer Car Speakers TS108 3310
Pioneer Car Stereo 1013500 13903 Pioneer Car Speakers TS1622 4003
Pioneer Car Stereo 19(P4203 129(0 Pioneer Car Speakers TS1644 BM
Pioneer Car Stereo 0105603 1E003 Pioneer Car Speakers TS168 8000
Parser Car Stereo WP7600 189.00 Pioneer Car Speakers TS411 4900
Parer Car Stereo UKE3100 1E9.00 Pioneer Car Speakers 7%34 5503
Pioneer Car Stereo 103101:1 20303 Pioneer Car Speakers TS695 89.03
Pioneer Car Stereo 6E6100 MOM Pioneer Car Speakers TSX6 7503
Pioneer Car Stereo 111(17103 Ataco Pioneer Car Speakers TSX11 19300
Sony Car Stereo X1115 129.03 Sony Car Stereo X1155 23303
Sorry Car Stereo KR35 17903 Sony Car Stereo 01175/758 29903
Sony Car Speakers X5101 33.1 Sony Car Speakers XS1IP 4903
Sorry Car Speakers XS2115 33.013 Sony Car Speakers XSEC6 6900

DISCOUNT WORLD, P.O. BOX 191,
Shipping charges are $4.00 per order to continental U.S.A.

Personal checks - 3 week delay. N.Y.S. Residents

Jenser Car Ster,io RE520 NO CO Jensen Car Speakers J1089 45 CO
Jensair Car Stevie RE518 29300 Jensen Car Speakers J11165 69 03
Jensen Car Stem 8E512 MOD Jensen Car Speakers 2037 69.00
Jensen Car Steclo sae 193.00 Jensen Car Speakers J2033 93.03
Mooned Car Stereo 012(02 209.(0 Elaupinkt Car Stereo CF4010 260.00
Concord Car Stereo HPL101 149.03 Concord Car Stereo HPL118 233.03
Concord Car Stereo HPL112 16903 Concord Car Stereo FIPL122 28903
Concord Car Stereo HPA-25 (0(0 Concord Car Stereo HPL130 31900
Concord Car Stereo HPL115 19383 Concord Car Stereo HP0-90 69.1
Panasonic Car Stereo COS791 MOD Panasonic Car Stereo 0)5756 189.1
Darior Car Stem 750313 21:903 Clarion Car Stereo 31508 7903
Clarion Car Stem 559313 14903 Danon Car Stereo 10E083 125.00
Darker Car Stem 515118 119.00 Clarion Car Stereo 101-084 65.00
Philips Car Speakers EN -8741 4900 Philips Car Speakers E4-8769 1290D
MK Car Speakers 6164C 115.00 Allen Car Speakers SIQ 0383
whistle Radar Erect 01000 18300 Fox Supertax Remote 19311

MINEOLA, N.Y. 11501 516-294-6136
We anneal money orders, cashiers or certified checks

add sales tax. Write for FREE catalog.

ROGERS MONITORS By far the best value in British
speakers. The Sounding Board, 75, Franklin Ave., Ridge-
wood, NJ (201) 445 5006.

ROGERS ... Our favorite speakers. Shimeks, 505, W. 6th
Ave., Anchorage, AK (907) 277 3223

ROGERS SPEAKERS Amazing clarity and incredible ion-
aging. Soundscape, 406, W. Coldspring, Baltimore, MD
(301) 889 1134

ROGERS STUDIO ONE: exquisite tonal quality + precise
image + tremendous dynamics = a Winner. Sound Corn
ponents, 2710 Ponce de Leon Blvd., Coral Gables, FL
(305) 446 1659

N

.., PENTAGRAM® P-10,. The Full Range Loudspeaker
At Pentagram, our goal was a "total performance

loudspeaker that could reproduce recordings with a
verisimilitude approaching the live musical experience.
After all, our striving for excellence in our audio equip-
ment is dedicated to the enjoyment of music.

4141111111W4t

Needless to say, our Model P-10 will faithfully reproduce
recordings of the poorest quality, as well as those sonic
gems that can furnish so much musical pleasure.

Naturally, there is a never-ending quest for high quality
recordings, and it is our intention to bring to your atten-
tion outstanding examples of the recording art, and
emphasize how successfully our Model P.10 copes with
various aspects of their reproduction. t

One of the major contributions of our Model P.10 is the
precise and unambiguous imaging, depth perception and
preservation of the acoustic perspective.

There are many fine recordings whose musical charac-
teristics and good engineering are enhanced by the
acoustic qualities of the Model P.10. One such example is
on Sheffield Lab 11 - "Still Harry After All These Years,"
with Harry James and his Big Band. Sheffield recorded
Harry in the spacious acoustics of a church chapel, using
an M/S single -point stereo microphone. All of the band
instruments are precisely localized. Harry's trumpet is
heard slightly left of center, with the depth of the sound -
field very easy to perceive with drums and percussion
behind Harry. The overall sound does not appear to
emanate from the speakers themselves, but from a broad
soundfield that extends laterally beyond the perimeter of
the Model P - IC's

A classical recording which clearly shows the fine imag Audition these recordingsing qualities of the Model P-10 is Debussy - "Images For
Orchestra" -Andre Previn conducting the London Sym- on our Pentagram Model
phony Orchestra on EMI-ASD 3804. In the "Iberia" section
the best-known and most dynamic of the "Images," there P-10's at these fine dealers:
are wonderful orchestral balances which convey a great
sense of depth. In the spacious soundfield can be heard Amertron Hollywood, Calif.

COTTER
coil
tit
with
gain"
of
clear

hear

COTTER

MK=
The

may
modules
Your

MITCHELL

4,1
AT

.

L.-- -

2
famed and long established

transformer for moving
pickups is still the best way

hear your MC pickup. Even
preamplifiers having "high
special MC inputs, we know

none that provide equally
and uiet results. An MK -2q
be the one of the COTTER

to start your System 2.
dealer can arrange for you to

it with your present system.

A. COTTER Sales Corp.

201 E. Rosemary St.
Chapel Hill, NC 27514
(919) 929-2037

YOUR DEALER NOW!

castenets to the left, and rear and a ratchet to the right Audio Den Lake Grove, N.Y.
and rear, well beyond the acoustic position of the Model CSA Audio Upper Montclair, N.J.P.10 speakers.

"Jazz Digital Sound Virginia Beach, Va.Other recordings with superb imaging are At The
Pawnshop," PROPRIUS, prop 7778-79 and "The Bessie Harmony House New York, N.Y.
Jam." Pablo Records -2310-718. Lances Audio Chester, N.J.

4.% PENTAGRAM® INC.
The Listening Room _Scarsdale, N.Y.
The Mountain Ear Carbondale, Colo.P. Stereo House _Los Alamos, New Mex..... "A Labor of Love"
Stereo Lab New London, Conn.

- Woodbridge Stereo _Woodbridge, N.J.207 '9 35 AVENUE BAYSIDE. N.Y. 11361
(212)746-6193 (212)423-3923 21st Century Audio _Philadelphia, Pa.
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START WITH
SEPARATES SYSTEM 1

Turntable:

Cartridge

Preamp:

Tuner:

Amplifier:

Speakers:

(About $2600)

REGA PLANAR 3
ADCOM HCE-1
ADCOM GFP-1
ADCOM GFT-1 A
ADCOM GFA-2
SNELL TYPE E'S

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 683-0925

THE MICHELL GYRODEC for music lovers only, Sounds,
502, Kaaahi St., Honolulu HI (808) 847 0104

THE MICHELL GYRODEC musically neutral, superior iso-
lation, engineered to perfection, beautiful and affordable.
The Sound Mill, 115, Main Street, Mount Kisco, NY (914)
241 1230

THIEL LOUDSPEAKERS AT
GENE RUBIN AUDIO (213) 571-1299 (PAC)

TELEFUNKEN, APMPEREX, GENALEX and other top
quality audio tubes available. Contact S.J. Wallace, 1203
Success St., Pittsburgh, PA 15212.

THE MERRILL TURNTABLE
Now available in limited quantities for $375.00. One of
the nicest looking, best performing turntables built any-
where! For details write: Underground Sound, 2125
Central, Mphs, TN 38104. (901) 272-1275

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 trr --p '''Suit of
thorough optimization of all desin !LTV- plus'
struction and components of a quality never before
used in loudspeakers. The sonic results of this effort
have been described by listeners as a redefinition c
the state of the art of dynamic loudspeakers.

For further information, contact: Symdex Audio Sys-
tems, Inc., P.O. Box 8037, Boston, MA 02114, 617-
938-8180.

Current Symde, c,c.y i-plates
are available.

TEFLON, POLYSTYRENE, POLYPROLENE CAPS from
200 to 5000 volts. 001 to 5 MFD The Conservatory, 5 Bank
St., Croton -on -Hudson, NY 10520

THIRSTY EAR-Nakamichi, NAD, harman/kardon,
Apt Holman, Tandberg, Thorens, Bang & Olufsen,
Dahlquist, Polk Audio, Dynavector, Adcom, Mordaunt-
Short, Conrad -Johnson. THIRSTY EAR, 9 East Main
Bozeman, MT 59715, (406) 586-8578

THORENS TD126SME--$795, TD! 601118--$225 Call
Shane 402-483-4511

- -
THRESHOLD 400A AMP, Aud.,,--;r: BT 2 (!.-npraved)
Preamp, STAX SRX MK -3 headphones w!SRD-7, Sony
ASS -300 Tape Selector Switching Unit, + Fulton Intercon-
nects. Must sell, all Mint. Total Price as a system only -
$950.00 After 7 P.M. (904) 272-0298, Ben.

THE MICHELL GYi!r.,.. _

Stereo Horizons, 3760-11 SpC is E'vci. Szo Diego,
CA (619) 223 2424

COMA SOUND
A NEW STANDARD OF EXCELLENCE

Many serious listeners have been misled by certain well in-
tentioned but musically and technically incompetent "audiophile"
publications.

Thousands of dollars have been spent on poorly engineered
products acclaimed in these publications whose expertise lies in
journalism, not audio. The goal of improved reproduction -f trusic
is not well served in this manner.

Pianist James Gala has established a unique audio saioil in
Rochester, New York.

GALA SOUND sells correctly engineered and musically accu-
rate audio components. We are involved in the recordir.; - :,ott"
analog and digital --of philharmonic orchestras, -

uing dialogue with the world's preeminent audio er,glnec ,3, a..j
Mr. Gala performs in concert regularly.

We fly our customers round trip at our expense from anywhere
in the continental U.S. to our store for the selection of an audio
system of $5,000 or more.

Phone (716) 461-3000 today and ask for Mr. Gala. if .',usic is
important in your life, then you deserve a stereo system froin
GALA SOUND.

650 MONROE AVE. ROCHESTER, NEW YORK 14607

XGAIA SOUND

THRESHOLD AUDIO is offering Conrad Johnson, VSP,
Pyramid, PS Audio, Grado, Sony, Marantz, Infinity, Stax,
VPI, YSL and more. Prepaid shipping. Trade-ins Welcome!
Stax DA -80M, retail $1500, sell $295. 409 South 22nd
Street, Newark, Ohio 43055, (614) 522-3762, or 3520.

THRESHOLD STASIS 1 POWER AMPS. Only 160 units
built and only 30 units in the U.S.A. Threshold 800S power
amplifier. only 12 built. Joe Sammut, P.O. Box 214615,
Sacramento, Ca., 95821, 916-726-2263

THRESHOLD STASIS 3 125W/CH. POWER AMP-Mint,
$985 + Shipping; Marcoff PPA-1H Pre-preamp-$35. Call
517-835-4148 after 5PM

TWEETER OF THE MONTH CLUB!
High frequency masterpieces from all over the world,
picked at the point of perfection and delivered to your door.
A gift to delight the audio gourmet. WHERE ELSE BUT ...
MADISOUND Box 4283, Madison, Wisconsin 53711 608-
767-2673

25% TO 60% SAVINGS on Prestige Audio products from
Europe and Japan. Our prices often better than other
overseas suppliers. Products not sold in U.S. available.
Ship worldwide. For information and price list send $1 to:
Audiophile Exports Co., 507 Dragon Seed Building, 39
Queens Road Central, Hong Kong. Run by audiophiles.

UNDERSTANDING TUBE ELECTRONICS 72 -page book
will give a basic understanding of audio circuits and is filled
with technical articles about amps and preamps including a
full catalogue of our products. $5 domestic $10 foreign.
N.Y.A.L., 33 N. Riverside Ave., Croton -on -Hudson, NY
10520

VANDERSTEEN-DIMENSIONAL PURITY
We offer the remarkable 2C's at $990 per pair (stands
$75). Visa and MC. FREE SHIPPING IN US AND PR.
WORLDWIDE EXPORTING. OXFORD AUDIO CONSUL-
TANTS, INC., Box 145, Oxford, OH 45056-0145, 513-523-
3333, TLX427791.

VANDERSTEEN IN NJ only at Audio Connection, Verona

CROWN QUALITY AMPLIFIERS, TUNERS, PRE -AMPLI-
FIERS, CALL FOR PROFESSIONAL CONSULTATION.
BEST PRICES-PROMPT DELIVERY. EAST: (904) 262-
4000; WEST: (213) 840-0878.

ROGERS MONITORS All new models available at Victors
Stereo, 8, E Erie St., Chicago IL (312) 642 6349 and 5701.
Dempster, Morton Grove, (312) 966 5590

WALKER CJ55 & LINN BASIC LV-V
This is a most agreeable, attractively priced, complete disc
system. Visa & MC. FREE SHIPPING IN US AND PR.
WORLDWIDE EXPORTING. OXFORD AUDIO CONSUL-
TANTS, INC., Box 145, Oxford, OH 45056-0145, 513-523-
3333, TLX427791.

WHAT !S A SCORPIO, ORION, OR AURUM? They're fine
quality tonearms by Helius of England. For information, call
1AI : 201-968-8771.

YAMAHA M-50 $390. (315)896-2052

Y' 'U CAN GOLD PLATE BULL BUT IT STILL
STINKS! (It only cost more.) Quality Audio without the
Bull is amazingly affordable. Send for Specs/Catalog:
PHOENIX SYSTEMS, 91 Elm Street, Manchester, Ct
06040

ELECTRO-VOICE INTERFACE SPEAKERS-QUALITY
IN .' 'RY PRICE RANGE. BEST PRICES-PROMPT
DEl V'..;RY. EAST: (904) 262-4000; WEST: (213) 840-
0873.

HARMAN-KARDON SEPARATES, RECEIVERS, CAS-
SETTE DECKS, TURNTABLES, BEST PRICES-
PROMPT DELIVERY. EAST: (904) 262-4000; WEST:
(2131 840-0878.

INSTRUCTION & EDUCATION

YQl-4 'JWN RADIO ST.1TION! Licensed. unlicensed,
'.on ie. "APtf i, school business. Low cost transmitter kits.

["tee n.ormation Broadcasting, Box 130-N5, Paradise, CA
95569
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RECORDS WANTED TO BUY OR TRADE WANTED TO BUY OR TRADE

ALL AUDIOPHILE ALBUMS 5-50% OFF! Over 500 ti-
tles, including new compact digital discs. Save on accesso-
ries too! FREE catalog: FOR THE RECORD..., Box
21201-D, Columbus, Ohio 43221.

ANNOUNCING: The six most complete catalogs ever as-
sembled on audiophile recordings, backed by an inventory
of over 5,000 items.
(#1) Audiophile Classical and Jazz
(#2) 1/2 -speed remastered rock/pop
(#3) DBX encoded (up-to-date)
(#4) Japanese imports, 1,000 titles currently stocked in

this country (No six week wait)
(#5) Audiophile cassettes
(#6) Digital compact discs
Send $1 for each catalog requested to Supersound Record
Service, Box 82-A, Forest Park, IL 60130. 'New for 1983'
Complete Rock/Jazz/Popular catalog of titles NOW avail-
able from Japan. 8,000 listings (NOT the YSL list)-$9.00
($4 credit with order)

AUDIOPHILE RECORD GALLERY discounts on ultra
sound direct disc, half mastered, digital, Japanese Imports,
more! We specialize! Only the finest fidelity recordings.
Catalog $1.00 P.O. Box 1073, Vienna, VA 22180

BEATLES COLLECTION-New sealed Mobil Fidelity
Sound Lab half -speed mastered edition. Only $275 call Les
914-358-8411.

CLASS -A -UNDERGROUND discounts audiophile records.
Mobile, Nautilus, Sheffield. Send for FREE catalog. 35
North Greenbush Road, West Nyack, NY 10994

MERIDIAN RECORDS. Critically acclaimed natural record-
ing, superbly pressed, a must for serious listeners. (714)
438-1282.

PROTECT YOUR LPS POLY SLEEVES for jackets 13it
Square bottom inner sleeves 8c White jackets 350 Postage
$2.50. House of Records Hillbum, N.Y. 10931

QUADRAPHONIC RECORDS and Ms! Really! The fabu-
lous Fosgate Research Tate II Surround Stereo System;
our price only $439.95. Hard -to -find ambisonic UHJ record-
ings. Free catalog. QUAD Incorporated Enterprises, Box
19, Capron, VA 23829.

SHEFFIELD S-10 "MISSING UNC", mint, $500. 805-987-
8137 after 6 pm, PST.

THOUSANDS OF LIKE NEW LP's and prerecorded tapes.
Catalogue-$2.50. House of Records, Hillbum, New York
10931.

SPEAKERS

ELECTRO-VOICE INTERFACE SPEAKERS-QUALITY
IN EVERY PRICE RANGE, BEST PRICES-PROMPT
DELIVERY EAST: (904) 262-4000; WEST: (213) 840-
0878.

JORDAN 50mm REFERENCE MODULES
150Hz to 22kHz -± 3dB on axis

Jordan pulse response is significantly better than that
of expensive electrostatic headphones. $70/module.
40 page Jordan Manual with theory, specs, applica-
tions notes, and 5 system plans, $5. Phone orders
shipped next day UPS COD. Opus Rager Co. P.O.
Drawer H Foresthill, Calif. 95631. Russ 415 494 2700.

WANTED TO BUY OR TRADE

AAH, TUBE EQUIPMENT WANTED: MCINTOSH (TUBE
& SOLID STATE) MARANTZ, ARC, WESTERN ELEC-
TRIC, BERNING, ETC. 713-728-4343. MAURY CORB
11122 ATWELL, HOUSTON TEXAS 77096

AR-LST SPEAKERS, (205) 987-7119

A BETTER DEAL for your McIntosh, Marantz tube compo-
nents. 713-772-4653 or 713-726-9070.

BIC TWO -SPEED CASSETTE DECK. Any model Brenner,
106 Woodgate, Rochester NY 14625

ATTENTION WANTED: MCINTOSH, MARANTZ, WEST-
ERN ELECTRIC, ARC, BERNING, ETC. TUBE EQUIP-
MENT. (713) 728-4343. MAURY CORB 11122 ATWELL,
HOUSTON, TEXAS 77096..

HEATHKIT AR -15 AM -FM radio receiver wanted. William
Ziewacz, 101 Lancer, Johnstown, Pennsylvania, 15906.
(814) 539-5689

I'LL BUY OR TRADE FOR CITATION'S 2, 11, 12, 14 &
15, 17, 18, IN WORKING CONDITION. I'll also buy Cita-
tion's 16, 16S, 16AS, 16A & 19 in any condition. Call
collect, 504-392-7443, or 504-866-8020, or write to Doug
Wilson, 341 Willowbrook Drive, Gretna, Louisiana, 70053.

MARANTZ RA -2 RACK PANEL ADAPTER AL Mahler
412 578-2431 M -F days 731-7418 evenings and week-
ends.

MCINTOSH, MARANTZ TUBE COMPONENTS, Western
Electric speakers, amps, etc. John Conrad 1178 Blackbird
St. El Cajon, CA. 92020 (619) 449-9155

MCINTOSH-MARANTZ TUBE AMPS, PREAMPS-E.V.
Patricians-JBL Hartsfields/Paragons-Klipschorns-Bo-
zak Concert Grands and related equipment. Kurluff Ent.,
4331 Maxson Road, El Monte, CA 91732, (231) 444-7079

NAKAMICHI 680ZX. Baker, 8 Valley View, Newtown
Square, PA 19073

QUADRAPHONIC RECORDS, TAPES (including whole
collections), equipment. Michael Robin, 120 Atlanta Place,
Pittsburgh, PA 15228, (412) 341-1686

WANTED: HARMAN KARDON 430 RECEIVER-Call T.
Moore collect 702-293-4795

QUALITY JAZZ/CLASSICAL RECORDINGS IN COM-
PLETE 72 PAGE CATALOG PLUS BESTSELLER SUP-
PLEMENT. Also books, gifts, cassettes. $1.00 (refundable)
MUSICAL CONCEPTS, Box 53 AA5, Cedarhursl, NY
11516.

WANTED, SHEFFIELD LABS DAVE GRUSIN. State price
and condition. Also back issues of Sensible Sound and
TAS. Call after 6, 217-546-2140

SI GER'S DREAM!
,. r?

REMOVES VOCAL FROM MOST STEREO DISCSThe
Thompson Vocal Eliminator can actually remove most or

virtually allot a solo vocalist from a standard stereo record and
yet leave 'lost of the background music untouched! Nat an
equalizer! 'Ye can prove it works over the phone. Write or call
for a broch ire and demo record below. COSTS 5345.00

YOU SHOULD SEE US
For:

 Time Delay Ambience
 Studio Echo/ Reverb
 Tape Noise Reduction
 Parametric Equalization
 Electronic Crossovers
 Compressor/Expanders
 Mic Preamp/Mixers

We manl:acture a full line of high qualiryrriclic=d =ding
equipment You will probably have to pay twice as much
elsewhere xi obtain comparable quality. Only Direct Sales make
ar prices and quality possible. Write or call for a 24 cage
trochure a rd demo record.

Write to: LT Sound, Dept. AU, P.O. Box 338,
Stone Mountain GA 30086 Phone (404)493-1258

tp Avenue 425 Park Avenue South

10
at 29th Street
New York, N.Y. 10016
212 685-8101/8102

We respect our customers;
you can make your own choice from among:

Sony Esprit  Sony PCM-F1 McIntosh  Nakamichi  SAE -X  Black Koetsu 
Denon  Mitsubishi  Spendor  Quad  B&W  Bang & Olufsen 

Tandberg 3000 Series  Kirksaeter  Obelisk*  Shahinian Acoustics 
\lequerra Pyramid  Accuphase  ADS  Mordaunt Short  Signet  Supex  Benchmark/
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177 Sound Beach Avenue, Old Greenwich, CT 06830
Major credit cards honored. Open 10 AM -6 PM Mon -Sat.
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WANTED TO BUY OR TRADE TAPE RECORDINGS AD INDEX
MCINTOSH, MARANTZ, QUAD, TUBE TYPE COMPO-
NENTS. Western Electric Tubes, Amps, Consoles, Drivers,
Tweeters, Horns, Speakers, Others. Thorens TD -124. Gar-
rard 301. Altec 604C E. Tannoy Monitor Speakers Tel: 213/
576-2642 David Yo POB 832 Monterey Pk, Ca. 91754

WANTED MCINTOSH 4100 RECEIVER, new, best price.
Please call 617-527-0313 after 5 PM.

SERVICES

TAPE HEADS RELAPPED. $20. each. E. Maher, 5 Evans
Place, Orinda, CA 94563.

AUDIO PULSE REPAIR SPECIALISTS. Modification Kits
available for Model One's. WALT'S AUDIO SERVICE, 398
Granada Street, Rialto, CA 92376, (714)-875-0776.

LUX 3045 OWNERS REJOICE! At last you can convert
your amps to use domestic output tubes. Complete kit or
service availble. $1.00 for info GNOME SOUND P.O. 158
Station 'A' Flushing, N.Y. 11358

RAPPAPORT REPAIRS AND MODIFICATIONS. Triode
Labs, P.O. Box 7717, Ann Arbor, MI 46107. (313) 482-
2686.

DIRECT -TO -TAPE RECORDINGS: REAL TIME DUPLI-
CATED REELS (2/4 track, Dolby B/C, TypeX), CAS-
SETTES (Dolby B/C, TypeX), and DIGITAL CASSETTES
from MASTER TAPES. FREE CATALOG. Direct -to -Tape,
14-R Station Ave., Haddon Heights, NJ 08035.

OPEN REEL TAPES from studio masters. Philips, Argo,
Telefunken, Vanguard, Unicorn, MHS. Catalogue $1.00.
Barclay -Crocker, Room 1470-A, 11 Broadway, NYC
10004.

REEL TO REEL TAPES-mostly Ampex, used once,
unboxed, 1800'. 50 Reels $48.00; Sample Reel $2.00.
Prices included shipping. Free boxes while supply
lasts. COD orders accepted. Paragon Sales, Inc. P.O.
Box 2022, Joliet, IL 60434, 815/725-9212.

TAPE AND TAPE RECORDERS

A TRUCKLOAD AMPEX AUDIO TAPE SALE
High quality open reel 1800' or 2400' on 7" reels, used
once, excellent. Case of 40, $45.00. Cassettes avail-
able. Valtech Electronics, Box 6-A, Richboro, Pa.
18954

CROWN RECORDERS. We upgrade SX-824 with installs
Lion of DBX-150. Gives lower distortion and 90dB SN
Permits use of Crown mixer. Full tape monitor. Crown
service our speciality. Ideal Acoustics, 110 Willow Road,
Starkville, MS 39759. 601-324-1020 anytime.

,,.

BOUND
ISSUES
A ready reference for audiophiles! A full
year of AUDIO is carefully hard -bound for
easy reference. Complete volumes for
the years '77, 79, '80, '81 and '82 are
available. $40.00 each plus $2.50 for
postage and handling.

BACK ISSUES/
BOUND EDITIONS/
BINDERS

BACK
ISSUES
Single copy back issues of AUDIO for 1981
and 1982 are available. (NOTE: Jan -Aug '81
issues are in limited supply.) $5.00 per
issue postpaid.

BINDERS/
SLIPCASES
Maintain your AUDIO collection in these
top quality binders or slipcases. Binders
$9.00 each, 3/$26.00, 6/$50.00.
Slipcases $7.65 each, 3/$22.00,
61$40.00. $2.50 per order handling
and postage.

TO ORDER Indicate issue/book/binder/slipcase. Include proper amount for postage
and handling. California residents must include 6% sales tax. Mow 4 weeks for delivery.
$15.00 MINIMUM CREDIT CARD ORDER. Make checks/ money orders payable to: Old
Del Mar Emporium (ODME), P.O. Box 1621, Spring Valley, CA 92077. FOR CREDIT
CARD ORDERS CALL TOLL FREE 1-800-854-2003 EXT. 835 In CALIF. CALL
1-800-522-1500 EXT. 835.
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DESIGN INTEGRITY
WHAT MAKES DENON RECEIVERS UNCOMMON IS HOW MUCH THEY HAVE IN COMMON.

- M2.7

DEN04cs, ,,, ,, ,

Denon DRA-700 AM/FM Stereo Receiver $549
1.4.1r-r.JFB)dB Amplifier; Quartz PA Syntlesized FM liming; MC
H3x1Annr ; 60 Watts' per Channel.

Denon DR4-300 AM/FM Stereo Receiver $299
Non -switching A Amplifier; Quartz PLL

Synthesized FM Tun ng; 33
Watts* per Channel.

Denon DRA-400
AM/FM Stereo
Receiver $399

Nor -switching A
Amplifier; Quartz PLL
Synthesized FM
Tunirg, MC Head
Amp; 45 Watts' per
Chancel.

The DRA-700 Receiver
incorporates the same Odb Non-NFB

cinu try that ea-ned Delon special recognition
by Audio V/leo international magazine in -heir Hi-Fi

Grand Prix Competition. This stra- ight-torward c rcuit design
n- aies the DRA-700 the mcst alectrcnicElly so3histicated receiver on

the market today.
-he ERA -400 actually won Hi-Fi Grand Prix Award, and was citec for its Non -Switching A

Arrpl f er (which eliminates Switching and Crosscver distortions) and Quartz PIA Synthesized FM
Tur tric System (which improves tuning accwacy and eliminates
sta: on drift).

-he ERA -300 also offers a Nan -Switching A Amplifier ant ENONquartz MI. Synthesized Tuning,bLt for under $300.
Denon products share more than name alone. Imagine what we II do next.
Ler on Awrica. Inc.. 27 Law Drive, Fa Miele. V.J. 07006
Pies hr -ompansop puiposes Side pane soptiola, except on DRA-700 All power ratings at Sohn's; 20Hz 20kHs; TiD 0.059:; (CRA-700; 0.015%)



Cassette H:Od C1oaflo

The Discwasher philosophy states that separate
problems require separate solutions, no matter
what the all -in -one claims tell you. And Discwasher
solutions are unparalleled.

The Discwasher' Perfect Path, Cassette Head
Cleaner is a nonabrasive dry system designed to
thoroughly clean tape heads and along the tape
path, an area often untouched by other cleaners.
Used regularly, the Perfect Path will help preserve
the fidelity and longevity of your home, car and
portable tape equipment.

The Discwasher' C.P.R., Capstan -Pinch Roller
Cleaner is the first cassette cleaner specifically
engineered to clean the critical drive system of
your cassette deck. C.P.R. uses an advanceable
fabric matrix and a scientifically safe cleaning fluid
to scrub away stickiness and contamination, pre-
venting "eaten" tapes.

The Discwasher' D'MAG, Cassette Deck Demag-
netizer is capable of neutralizing magnetic fields
from not only tape heads but from capstans,
guides and other steel portions of a cassette deck
as well. By utilizing permanent high energy
samarium cobalt magnets, D'MAG requires no
batteries or power cords.

To learn more, write Discwasher for your free copy
of "Guide to Tape Care".

1407 NORTH PROVIDENCE ROAD, P.O. BOX 6021, DEPT. AU
COLUMBIA, MO 65205 USA

A DIVISION OF JENSEN: an ESMARK Company


