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Pioneer goes beyond state of the art
electronics to make a major new contribution
In human engineering.

In the past 40 years Pioneer has
made countless contributions to the
state of the art in High Fidelity.
Now Pioneer is introducing new
components that actually restate
the art. We call it High Fidelity for
Humans.

This year to a list of audible
innovations and incredible specifi-
cations we have added human engi-
neering features that give the owner
of our equipment a new ability to
control it and the quality of the
sound it produces.

For example, Pioneer’s new
CT-9R, three direct drive
motor Cassette Deck has a
Time Remaining Counter
with a digital readout that
shows you how much record-
ing time is left on a tape. So
you won't runout of tape 4
before running out of
music. Theres also an
Index Scan feature that
previews a tape by play-
ing the first five seconds
of each piece of music.

your antenna for the

best reception. It [ [~
can also memorize

six of your favorite 1=
FM and six AM sta- e 2 e
tions and retrieve them LR w——
instantly. And to make views the entire band and
sure every one always sounds its eight FM and eight AM Memory

best, our engineers combined two
of our exclusive ID MOSFET tran-
sistors in a Push-Pull Front End
circuit. When you tune in a weak
station there’s no worry about
stronger stations causing distortion

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

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

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

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

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

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

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

Our new top-of-the-line
turntable, the Linear Track-
ing PL-L800 is another feat of
human engineering. It features
a linear motor that drives the

tonearm across the track by
electromagnetic repulsion
— another Pioneer innova-
tion. So it’s extraordinarily
quiet with no noisy belts,
worm gears or pulleys and
tracking error is virtually
non-existent. The tonearm
itself is made of Polymer Graphite
—an amazing material that damp-
ens resonance. And theres a coaxial
suspension system that isolates the
platter and tonearm assembly.
These features combine to keep
what’s going on in the room around
the tumtable from becoming part
of the music.

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

music. (1) PIONEER

WE BRING IT BACK ALIVE
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A NEW
STANDARD
OF
RECORD
CARE

DISCWASHER
D4 SYSTEM

NEW D4 FLUID

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

NEW D4 FABRIC

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

UNMATCHED VALUE

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

discwasher

PRODUCTS TO CARE FOR YOUR MUSIC

1407 N. Providence Rd
Columbia, Missouri 65201
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The best for
both worlds

The culmination of 30 years of Audio Engineer-
ing leadership — the new Stereohedron®

XSV/5000

One of the most dramatic developments of car-
tridge performance was the introduction of the
Pickering XSV /3000. It offered the con-

sumer a first generation of cartridges, combining
both high tracking ability and superb frequency
response. Itutilized a new conceptin stylus design
—Stereohedron, coupled with an exotic samarium
cobalt moving magnet

Now Pickering offers
a top-of-the-line
Stereohedron car-
tridge, the XSV /5000,
combining features of
both the XSV /3000
and the XSV /4000.

It allows a frequency
response out to H
50,000 Hz

The new XSV samarium cobalt magnet accounts
for an extremely high output with the smallest
effective tip mass. The Stereohedron tip design is
the result of long research in extended frequency
response for tracing of high frequency modula-
tions. The patented Dustamatic® brush and stylus
work hand in hand with the rest of the cartridge
assembly to reproduce with superb fidelity all
frequencies contained in today's recordings

Pickering is proud to offer the XSV /5000 as the best
effort yetin over 30 years of cartridge development

7

The Exclusive Stereohedron Tip

A fresh new breakthrough in cartridge de-
velopment designed specifically as an answer
for the low impedance moving coil cartridge —

XLZ/75008

The advantages of the XLZ /75008 are that it offers
characteristics exceeding even the best of moving
coil cartridges. Features such as an openness of
sound and extremely fast risetime, less than 10u, to
provide a new crispness in sound reproduction

At the same time, the XLZ /7500S provides these
features without any of the disadvantages of
ringing, undesirable spurious harmonics which are
often characterizations of moving coil pickups

The above advantages provide a new sound
experience while utilizing the proven advantages of
P the Stereohedron
B T stylus, a
samarium

- =

cobalt

assembly,
a patented Pickering
Dustamatic brush, with replaceable stylus, along
with low dynamic tip mass with very high com
pliance for superb tracking

So, for those who prefer the sound characteristics
attributed to moving coil cartridges, but insiston the
reliability, stability and convenience of moving
magnet design, Pickering presents its XLZ /75005

@ PICKERING TWO new sources
of perfection!

“for those who can hear the difference”

For further information on the XSV /5000 and the
XLZ /7500S write to Pickering Inc., Sunnyside
Bivd., Plainview, N.Y. 11803

from Pickering
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How to master tape.

Edward Tatnall Canby, Bert Whyte
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The anatomy of a breakthrough in sound reproduction.

Technics Honeycomb Disc speaker system.

You're looking at the heart of a revolutionary new speaker
system—the flat honeycomb drivers of Technics new
Honeycomb Disc speakers. A new shape that takes sound
beyond the range of traditional cone-shaped speakers tc
capture the full energy and dynamic range of today's new
recording technologies. It's the essence of a true sonic
breakthrough.

All conventional cone-shaped drivers have inherent
distortion problems due to uneven sound dispersion in the
cone cavity. But Technics new axially symmetric Honeycomb
drivers are flat. So "cavity effect” is automatically eliminated.
And just as important, phase linearity occurs naturally in
Honeycomb Disc speakers because the acoustic centers are

now perfectly aligned across the flat driver surfaces.

Technics also added a unique nodal drive system
designed to vibrate the speakers in more accurate piston-
like motion to reduce distortion even further. The result is
an incredibly wide, flat frequency response, broad dynamic
range, and amazingly low distortion.

To complete the system, Technics Honeycomb Disc
tweeter with special front-mounted acoustic equalizer
extends frequency response to a remarkable 35 kHz.

Technics offers a complete new line of Honeycomb Disc
speakers, all enclosed in a rich rosewood-grain cabinet.

Now that you've seen what a sonic breakthrough looks
like, listen to Technics—and hear what one sounds like.

Technics

The science of sound
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Le Cube.
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The ALLISON:SIX™ is our smallest
loudspeaker system. It is an 11-inch
cube incorporating the Allison’
Room-Matched® design principle.
While compact, the model Six is not
a “mini” system in any sense. Its
low-frequency output is flar to below
50 Hz with reasonable system effi-
ciency. The highest audible frequen-
cies are reproduced smoothly and
dispersed uniformly by the same
convex-diaphragm tweeter used in
the most expensive Allison models.
Allison Sixes are accurate, full-range
loudspeaker systems, without allow-
ance for size or price.

Revue du Son, in a feature review’” said
“La "petite” Allison Six est une grande
enceinte [loudspeaker].”

Full-range performance is possible
from loudspeakers that can be used

as bookends on an open shelf. The
Allison Six costs $160 with walnut
grained vinyl cabinet and $172 in
black or white lacquer.

Descriptive literature, including
complete specifications, is available
on request.

For literature and information call

(800) 225-4791 [in MA (617) 237-2670|
or send coupon.

*Revue du Son, No. 32 (November. 1979)

ALLISON
ACOUSTICS

Seven Tech Circle/Natick, MA 01760, U.S.A.

Name

Address

City State Zip

HERMAN BURSTEIN

TAPE GUIDE

Limited Limiter

Q. My cassette deck has a limiter
switch for recording. Am | better off us-
ing this switch and not worrying about
recording level (assuming that | set it
higher than | would otherwise), or should
| always take the time to set the record-
ing level accurately and leave the limiter
switch off? — Name withheld

A. For best results in recording, it is
usually desirable to avoid use of a limiter
and to carefully set recording level so
that you will get maximum signal without
noticeable distortion. However, if you are
recording live material with strong tran-
sients, such as a guitar, you might obtain
better results, in terms of a high signal-
to-noise ratio without appreciable distor-
tion, by using a good limiter. The real
answer lies in experience. Try making re-
cordings with and without the limiter.
Some limiters do a fine job, while others
make their presence felt.

Ohm Mike Goodness

Q. The instructions for my cassette
deck recommend the use of mikes rated
at 600 ohms to 10 kilohms, but add that
"'low impedance mikes with impedance
of 150 to 600 ohms will also work satis-
factorily.”' | do not quite know what to
make of ''satisfactorily Timothy
Martyn, Glen Rock, N.J

A. | believe it means that the mike will
supply sufficient signal to drive the deck
to full recording level. Some decks have
a lot of reserve gain for recording from a
mike, while others tend to be marginal in
this respect. Apparently your deck is one
of the former

Reely Magnetic

Q. | have an open-reel tape deck.
With a magnetometer | found an area of
magnetism on the deck that is in the
path of tape travel, between the heads
and the take-up reel;, | measured about
’%2-Gauss there. | also measured about
%4-Gauss at the heads and cannot re-
move this with a demagnetizer. — Erwin
Specht, Cudahy, Cal

A So far as | know, it is difficult or
impossible by ordinary means to remove
all vestiges of magnetism from the
heads, guides, or other metallic parts of
a tape deck. If nothing else, it is claimed
that the earth’s magnetic field will pro-
duce some magnetism. Accordingly, the
measurements you obtained seem rela-
tively low

¥

Not Up to S/Nuff N

Q. | recently bought an open-reel
deck which sounds good except for an
abundance of hiss. | had the unit tested
by the manufacturer's servicé depart-
ment, and it did quite well except for the
signal-to-noise ratio, which was only 42
dB. | taped a record on my friend’s ma-
chine of the same model and then
played the tape on my deck. It sounded
great, with barely noticeable hiss. Can
you suggest any ways in which | could
improve the S/N ratio? — Keith Bonn,
Chappaqua, N.Y.

A. From your description it appears
that the problem lies in the recording
amplifier of your deck, for otherwise a
tape recorded on another deck would
not play quietly on yours. Inasmuch as
your deck quite obviously does not come
anywhere near the S/N ratio specified
by the manufacturer, it seems your best
and most direct course would be to have
the company undertake whatever repair
or replacement is required to bring it rea-
sonably near to spec. If for some reason
you cannot do this, consider checking
the type and quality of transistors, the
bias oscillator, the quality of resistors,
and possibly the quality of capacitors.

If you are technically knowledgeabie,
you might try replacing the resistors in
the early recording stages with good
low-noise types, such as metallic film
Try to find out if there are equivalent but
quieter transistors that can be used in
the early recording stages.

A quite likely source of noise is distor-
tion in the bias current; this is one of the
places where one finds a marked differ-
ence between standard and high-quality
tape decks. Slight amounts of distortion,
too small to be seen on an oscilloscope,
become apparent as noise in recording
This source of noise appears not only at
the record head but aiso at the erase
head, which is driven by the bias oscilla-
tor. A mismatch between resistors and/
or between capacitors in the oscillator
circuit could be responsible for distortion
and noise, the oscillator transformer may
be defective, and one final possibility is
that magnetized heads and/or guides
are producing noise. 4

It you have a problem or question on tape re-
cording, write to Mr. Herman Burstein at AU-
DIO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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WHY SPEND $200 MORE
ON A BETTER TAPE DECK

WHEN ALLYOU NEED IS $2 MORE
FOR A BETTER TAPE.

No matter how much you spend on a tape deck, the sound that comes out of it can
only be as good as the tape you put in it. So before you invest a few hundred dollars
upgrading your tape deck, invest a few extra dollars in a new Maxell XLI-S or
XLII-S cassette.

They're the newest and most advanced generation of oxide formulation tapes.
By engineering smaller and more uniformly shaped oxide particles, we were able to pack
more of these particles onto a given area of tape.

Now this might not sound exactly earth-shattering,but it can help your tape deck live
up to its specifications by improving output, signal-to-noise ratio and frequency response.

Our new X1.-S cassettes also have an improved binder system, which helps keep the
oxide particles exactly where theyre supposed to be. On the tape’s surface, not on your
recording heads. As a result, you'll hear a lot more music and a lot less distortion.

There’s more to our X1.-S tape than just great tape. We've also redesigned our
cassette shells. Our new Quin-Lok™ Clamp/Hub Assembly holds the leader firmly in
place and eliminates tape deformation. Which means you'll not only

hear great music, but you'll also be able to enjoy it a lot longer. m BXE I I
So if youd like to get better sound out of your tape system, :
you don’t have to put more money into it. Just put in our new tape. IT S WORFH IT

Mysell Copoaion of Amecni 80 Odtuwd Drve Muviache N ) 07074
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EDWARD TATNALL CANBY

[ ome leftover business this
month, which will lead me, with
some pleasure, towards a few

observations on the use of our remark-
able native language. There's no reces-
sion in the growth of this useful com-
modity! The linguistic GNP continues to
expand with astonishing ease, and we
can only be glad that language isn't sub-
ject to economic conditions even though
it is subject to fashion

Some time back, | put aside the sec-
ond of two new turntables from Japan,
because, very simply, | am merely a mu-
| sic lover and cannot play two tables at
once, nor house them. More specifically,
the brand new JVC top-of-the-line OL-
Y5F turns out to be about an inch deep-
er front to rear than the Sony PS-X75 of
parallel vintage and so would not fit into
my equipment cabinet. The Sony made
it by a hair, so | started with it

(For your instant info, the Sony meas-
ures 15-11 /16 inches from rear to front,
along the base of its containing cabinet,
whereas the JVC measures a trace over
16% inches, almost precisely an inch
deeper.)

You will remember that | was im-
pressed with the ease and sureness of
the Sony operation, in spite of being in-
timidated by its considerably bulky arm
and the complexity of its automatic oper-
ations via linear motors. That impression
has not changed. The "automatic every-
thing’' has not yet settled into easy famil-
iarity (@as happend to an earlier automat-
ed table | tried — for a brief while), and
all is smooth and effective now that | no
longer try to set the stylus tip down in
mid-record via the automatic up-down
and side-to-side arm controis. | just use
my fingers.

The JVC OL-YS5F has a leaner,
thinner, simpler look than the Sony in
spite of the larger depth measurement
and a sixteenth of an inch greater width
(Both tables are about the same overall
height above their adjustable feet). The
thinner look is largely in the JVC arm
which, unlike the Sony arm, does not
contain elements of motor drive inside
There are two linear motors in this JVC
mode!, one to the side of the arm at the
pivot point and the other beneath the
deck. The look is uncluttered, and | like
it. Both these tables, being of the newest
generation, have characteristics in com-
mon, not only the linear motors to do the
pushing and pulling and lifting and, more

[

|

i

significantly, the 'pressurizing,”" the
downward force at the stylus tip, but also
in the outboard controls, ranged along
the front shelf-like projection so that they
can be reached even when the machine
is in operation with the dust cover
closed. Lots of simultaneous similarities

And yet — differences. Once again,
this is no lab report, just a musical user's
observation, and music listeners tend to
ignore the inner technical details so long
as the machine works. | gave the JVC
table to my brother for a couple of
months, and then asked him how had
things gone — anything special? "'Spe-
cial?'' he asked, "'l don’t know what you
mean. It works. And the sound is won-
derful.’” That's absolutely all | could get
out of him. (I'd hoped for at least some
sort of revealing problem!) So the differ-
ences will have to be my own account-
ing. They do go beyond the mere dimen-
sions and looks

JVC, too, has the new automated
stylus placement buttons, up/down and
side to side, and they work very well, |
must say at once

In the process of shifting these tables
around and between cartridges, | discov-
ered something curious. Both tables
have the electronically applied skating
and tracking force adjustments com-
bined in one control. (On Sony it is out-
side the dust cover where it can be ad-

justed neatly as the record plays. On
JVC it is inside, next to the arm and less
convenient, though it stili can be adjust-
ed during play.) What has been over-
looked, evidently, is that some cartridges
require just a bit more anti-skating force,
perhaps a quarter gram, than tracking
force to produce absolute lowest level of
distortion

Perhaps you see the problem. On

conventional'' tracking and anti-skate
force adjustments, via weights or spring
tension, one merely follows the direc-
tions, adjusting each force to optimum
Easy enough. But what if the stylus force ‘
and the sidewise skating force are com-
bined in one electronic control? The
thought was good: Skating force does
normally vary in step with stylus force,
and the two can be integrated neatly for
a single control. (Remember the early
skating force arrangements still cur-
rent, | think — via pulleys, cords and
dangling weights?) But this does not al-
low for the ditferent adjustments!

At the moment the JVC has a Shure
in it and this, the V15 Type IV, has the
small carbon fiber brush out front. It has
caused less trouble simply because the
adjustment for the brush is less, or so |
figure it. But, even so, there is a nagging |
thought in my mind that JVC is perhaps |
bearing down a bit too hard on one side
of my grooves, it not by much

8

Hlustration: Kurt A. Vargo
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If you think “high bias” is
discrimination against tall people,
you're not ready for New Memorex.

High bias tape is specially
tormulated to deliver remark
ably improved sound repro-
duction, particularly in the higher

requencies.

And no high bias tape does that
better than totally new Memorex
HIGH BIAS I

T High bias |
b )|

Normal bias |
| S8,

[ | I J
HIGH BIAS Il improves
high frequency regroduction.

We've developed a unique new
formulation of superfine ferrite
crystal oxide particles. And while
that's a mouthful to say, it delivers
an earful of resuits

Singers ring out more clearly
Snare drums snap and cymbals
shimmer with startling crispness.

Even quiet passages sound
clearer. Because new Memorex

HIGH BIAS Il has 4to 5 dB lower
noise. Which means dramatically
reducec tape hiss.

And thanks to Permapass™
our extraordinary new binding
process, the music you put on the
tape stays on the tape. Play
after play, even after
1,000 plays.

In fact, new
Mernorex will al
ways deliver true
sound reprodu
tion. Orwe'll replace
t. Free

Of course, we
didn't stop once we
made new Merrorex
sound better. We also
made it work better. By

mproving virtually
every aspect of the cas-
sette mechanism

We even invented a unique
fumble-free storage album

So trust your next recording to

© 1981, Memorex Corporation, Santa Clare, Calitorra 95052, U.S A

new Memorex. In HIGH BIAS Il
normal bias MRX | or METAL IV.
As a discriminating tape user,
you'll have a high opinion of the
results
A highly biasec opinion,
that is. =

NOW MORE THAN EVER
WEASK: ISITLIVL,ORISIT _.°

MEMOREX




I must publicly admire one
JVC technicality, of
considerable usefulness in
the way of resonance and
tracking — “Q damping.”

— -
I must publicly admire one JVC tech-
nicality, of considerable usefuiness in
the way of resonance and tracking, in-
corporating what is called ''Q damping
This arm’'s linear motors actually re-
spond to wows and warps by pushing
momentarily harder, up or down, side-
wise-in or sidewise-out, in order to resist
the inertial tendency of the arm and car-
tridge to keep on going in the same di-
rection, especially at any resonance

If everything were perfect . .. a control unit point. There is, JVC says, virually no ef-
would consist of a volume control and a fective resonance between cartridge
program selector switch. stylus and arm mass with this overali
Unfortunately this is not the case as any electronic system at work, the “'Electro-

. : s . Dynamic Servo Tone Arm,” as it is
prospective high fidelity buyer—be he neophyte or called. So — superb tracking of all irreg-

hardened campaigner—quickly discovers. ularities and a smoother, better sound
: . I'th i s
He is faced with a | have to add that, with a different com

°
1 plexity of control, the Sony arm system
e Ver y lng choice. .. .. also tracked and sounded remarkably

He can attempt to well, or good, as the case may be. No

sift the vast quantities of conflicting information ;Jset my dtr\{inlg ‘ﬂ, ahcgotmt for theEse ef-

; 1 H 1 a7l 1 ecits Iin detail, whic elong 1n an cquip-

gathergd from high fidelity magazines, retailers and S D el o el r e
my friend who is an electronics engineer an,d knows tables work, just as my brother said

were quite a bit about high fidelity”. . . - ] A f

believe in the growth and fluidity o

... or he can bqy a Quad 4. I our language, dictionaries or no.

In the latter case he can be confident that whatever the They are only self-appointed moni-

program sources, he will be able to match them tors; they try to pin down usage at a giv-

. en point and thus are always out of date.
correctly, and apply tonal correction when necessary (Mupch HioreoARmES m‘; Feolariind

to obtain optimum results. and derivation of our words that dic-
er ect Moreover he can be con- tionaries give us, SO we may judge for
(Y X ) ourselves.) Thus, a correspondent re-

fident that he need not cently chided me for my many uses of

change his preamplifier to meet future developments. “via,"" citing dictionary chapter and
To learn all about the Quad 44 he only has to write for verse and the correct substitutions. In al-
a brochure and a list of authorized dealers: el Tol e MR S R e Qi)

or four times longer than my '‘via'' and

QUAD F, no clearer. So | will continue "via'
425 Sherman Avenue n whenever it is useful in the context
Palo Alto. CA. 94306 (o ] Similarly, when | say ''stylus’ —

for the closest approach when you order one at your dealer's —
© 1981 QUAD to the original sound you can assume more than a near-invisi-
QUAD isa registered trademark. ble diamond tip or point. "'Stylus and

cantilever assembly'’ still does not in-
clude the normal slide-in surround ele-
ments. So — stylus! Why not? In the |
appropriate context, we know what is ‘
meant. But there can, of course, be con- |
fusion. In my discussion of the Micro
Acoustics phono cartridge Series I, | .
spoke of the stylus in the latter sense but |
?
|
i
[
|

also, confusingly, mixed up the action of
the beryllium cantilever, the stylus bar,
which | said ""bent" up into the housing.
No, it does NOT bend! It is rigid, but piv-
oted. Mea culpa. Apologies 4
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Enter No. 5 on Reader Service Card



Bob Carver fells you (briefly)
how Sonic Holography works.

(Others tell you how it sounds.) |
Pl ]

Q. Exactly what is Son
Holography?

A. It's aterm | use to point
up the similarity of the sonic

usion that enables one to
hear a stereo recording in
three dimensions and the
optical holographic il n
that allows one to see a flat
photograph in three
dimensions

Q. What does Sonic
Holography sound hke?

A. l'll let others answer that
for me. Hal Rodgers. Senior
Editor of Popuiar Electronics
When the lights were turned
out we could almost have
worn that we were in the
presence of a real live
orchestra
Juhan Hirsch of Hirsch
Houck Labs: “The effect
strains credibility—had | not
experienced it | probably
would not believe 1t . the
miracle s that it uses only
the two normal front
speakers
Larry Klein Technica
Director of Stereo Review
t brings the listener
substantially closer to that
elusive sonic illusion of being
n the presence of a live
performance
And High Fidelity put it
this way seems to open
acurtain and reveal a
deployment of musica
forces extending behind
between and beyond the
speakers.. terrific

Q. How many speakers are
needed for Sonic Holography?
A. Just your usual two. But for
optimum Sonic Holography
the speakers must be equ
distant from the listening
position and somewhat

oser together than is
usually required for stereo

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

A. We'll let Juhan Hirsch
describe what he heard: st
noticeably better than norma
stereo particularly in respect
to a greater sense of ‘warmth
such as i1s experienced in a
concert ha

Q. How i1s Son
achieved?

A. The technology is farrly
complex nvolving acoustic
psychoacoustic and ele
tronic factors Using standard
tereo program sources
discs tapes FM broadcasts
the Sonic Hologram
Generator recreates the
spatial information of the
original recording that is a
but lost during normal stere
presentation
Carefully calculated and

controlled psychoacoustic
crosstalk cancellation
techniques expand the sonic
mage beyond its normally

onfined area between the
two speakers and deploy
instruments and voices
naturally in front of the
stener over a broad
deep arc

Sonic Holography does

not create this illusion
artificially but rather lets the
stener hear fully for the first
time the phase and timing
nformation on the orngina
recording that up till now
could not be heard

Holography

TIME DELAY

That's why Larry Klein
| described Sonic Holography
| in Stereo Review as pro
| ducing “a far more plausible
| sonic illusion of space and
ocalization than 1s pro-
duced by normal stere

way that recreates the actua
ocations of instruments and
voices throughout the front
hemisphere where they were
ongnally "heard by the
microphones

Time delay on the other
hand. feeds the stereo signa
through additional amplifiers
and rear speakers in a way
that recreates only the spatia
ambience of the origina
recording environment

| Q. Isnt Sonic Holography

| something like time delay

{ A. No. Sonic Holography
takes the normal stereo sig
nal and feeds it through the
normal two speakers in a

CARVER

€400
Mgn Frowmy Corwes Cormom

Q. How can | add Sonic Holography to my system?

A. Three different ways

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

a full-function preamplifier

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

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

CARVER

CORPORATION

PO Box 664 14034 NE 193ra Place Woodinville Washington 9807
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MODEL 3012-R

) X3+
N\

Manufacture of the Model 3012 Series 11
12" (16" US nomenclature) precision pick-
up arm endedin 1972. Inresponse to many
requests to re-introduce it for professional
and hi-fi applications we have produced the
Model 3012-R. ltis basically similar toits
classic predecessor but withimportant
refinements including:
® Thin walled stainless steel tone-arm.
® New design lateral balance system.
® Extrarigid low mass shell with double
draw-in pins.
® Fine adjustment longitudinal and lateral
balance for cartridges weighing from
14- 26 grams or plug-in heads up to 334
grams.
® Geometry optimised for 12" records.
Distortion caused by lateral tracking error
is at least 25% less thanis possible witha 9”
arm and its effective massof 14 grams
makes is particularly suitable for the many
medium and low compliance cartridges now
on the market
The $2-R shell supplied withit is another
SME ‘first’ in heavy gauge aluminium with
pin-up and pin-down bayonet for positive
locking. The sockets of all SME arms
employing detachable shells are double
slotted and therefore compatible with this
design.
Full details will be sent onrequest
Write to Dept 1464
SME Limited, Steyning, Sussex, BN4 3GY,
England
Enter No. 7 on Reader Service Card

e

JOSEPH GIOVANELLI

Endcode for Encode

Q. | recently purchased a dbx 224
noise-reduction unit, and I'm quite
pleased with its performance. | live in an
area where there are two full-time classi-
cal radio stations. These stations, how-
ever. are not enjoyable to listen to be-
cause of their relatively poor S/N ratio at
my location. Why can't they, or any FM
station for that matter, encode their
transmitted signal using the dbx I-type
noise reduction? The signal-to-noise ra-
tio would improve markedly, and the sta-
tions would not have to worry about
compressing their signal to stay within
the 100-percent modulation limit

Would there be FCC red tape or prob-
lems with systems whose owners do not
have the proper decoder device? — Bill
Bushnell, Palo Alto, Cal

A. It would not be practical to encode
FM stations with dbx Il. The compatibility
problem which you have mentioned
would be too great. So that you will un-
derstand this more fully, | suggest that
you listen to an encoded dbx recording,
but without decoding it. | think you will
see immediately that many listeners who
are not equipped with the dbx decoder
would find it impossible to listen to such
compressed programs.

The FCC is, and rightly so, concerned
with compatibility of any device used for
the transmission of FM. The majority of
FM radios today are not equipped with
anything for special decoding of signals,
except for stereo and possibly Dolby
noise reduction. It would be unthinkable
to begin broadcasts which only a relative
few could receive. This holds for any
new approach to FM broadcasting.
Compatibility must be maintained, re-
gardless of the merits of the system

About Phase

Q. I have read that some preamplifiers
and power amplifiers invert phase. How
significant is this? My preamplifier does
invert phase, my power amplifier i1s un-
specified but | suppose it may do so. |
have made sure that my loudspeakers
are properly connected to the power am-
plifier. Is my system nevertheless operat-
ing out of phase? Why wouldn't the
manufacturer see to it that his equipment
is built so as not to invert the phase?
Tom Soledad, Maple Shade. N.J

A. When a piece of equipment IS said
to have its phase inverted, this means
that there is 180 degrees of difference

or phase change between the input and

output of the device. This 180-degree
phase shift will occur on both the left and
right channels of a piece of stereo gear
it would not mean, however, that one
channel would be inverted and the other
not be inverted. Therefore, the two out-
puts of a stereo device, while possibly
being out of phase with the device s In-
puts, would nonetheless be in phase
with each other
When speakers are properly connect-
ed to a system in which some compo-
nents contain phase inversion and some
do not, the result is that the two
loudspeakers are still in phase with each
other. However, they may not be In
phase with the input and thus an initial
overpressure or ‘pop ~ from, for exam-
ple, a drum may be reproduced as an
initial underpressure. Careful listening
under double-blind conditions has re-
cently shown that this situation is reliably
audible
Generally, little attention has been
paid to this aspect of phase response —
keeping a positive-going wavefront at
the mike positive-going as it comes from
the loudspeaker. In amplifier designs, it
is sometimes more desirable to have the
unit invert the signal from input to output
while in other designs it is more desir-
able to have the circuitry be noninvert-
ing. One type can be changed to the
other by the addition of a pair of transis-
tors and some other components, but
generally manufacturers have not seen
the need to go to this extra trouble and
expense
One instance where phase relation-
ships might be upset occurs in a biamp
or triamp system. Assuming that an in-
verting stereo amp is used for the mid-
range of a triamp system and noninvert- '
ing amps are used for bass and treble
there would be obvious phase problems
particularly at the crossover points
Another situation occurs where varn- |
ous pieces of equipment are being com- |
bined in a mixer f some of the devices |
going into the mixer invert phase and the [
|
|
|

rest do not, there is a good chance that
some ot the signals being mixed will be
cancelled during the process 4

if you have a problem or question about audloj
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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TDK brings two new standards
to openreel.

Raising sound standards is nothing new to
TDK. Foryears, TDK cassettes have set ref-
erence standards in metal and high bias. Now
TDKannounces two breakthroughsin open
reel —GX and LX. Both are formulated to be futly
compatible with your present system. You don't
have to rebias to appreciate them.

TDK GX Studio Mastering tape handles the
most critical demands of live music mastering
beautlfully TDK'’s new ultra refined ferric oxide
particle gives GX superior MOL, low distortion
and awide dynamic range. Equally impressive is
TDK LX. Its super refined particle gives it high
performance with low noise and low distortion
throughoutan extended frequency range. LX is
ideal for both professional and audiophile use.

The refinements don’t stop with the

formulations. A unique calendering and
binding orocess rivets the particles to the tape
surface, making dropouts practically & thing

of the past. A special graphite and carbon
backcoating, found on all GX and most LX tapes,
reduces friction for the smoothest possible
wincing. At the same time, it prevents static
discharge and reduces wow and flutter.

These high standards are carried throughto
the rewly designed 10” metal and 7” plastic
reels. Each has a separately molded hub and
flange to ensure circularity and high strength. it
you think open reel has gone as faras it can go,
listen to the finest. TDK GX and LX. They could
open up awhole new

standard of recording @TDK
excellence. o
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7th ANNUAL CAR STEREO DRECTORY

tional specifications and discussion of features,
readers are invited to contact the manufacturer
at the address listed. An Addenda will follow in
the January 1982 issue, together with the Ad-
denda to the Annual Equipment Directory.

The following specifications, which were pro-
vided by the manufacturers listed, indicate that
a growing number are following the IHF’s A-202
amplifier measurement standard, a method
which shows the interrelation of power output,
bandwidth, distortion level, and load. For addi-

INDEX OF MANUFACTURERS
[ l o R el —_— .

| a

Adcom

9 Jules Lane

New Brunswick, N.J. 08901

ADS
One Progress Way
wilmington, Mass. 01887

Aiko
See TZL International

Altec Lansing
1515 South Manchester St
Anaheim, Cal. 92803

American Audio Corp.
Mobile Sound Div

636 Forbes Bivd

South San Francisco, Cal
94080

Avid Corp.
10 Tripps Lane
East Providence, R.1. 02914

B
Blaupunkt
See Robert Bosch Sales

Bon Sonic
See Hanabashiya

Robert Bosch Sales Corp.
2800 South 25th Ave
Broadview, 1ll. 60153

Bose Corp.
100 The Mountain Rd
Framingham, Mass. 01701

C

Car Tapes Inc.

1000 East Del Amo Bivd
Carson, Cal. 90746

Cerwin-Vega
12250 Montague St
Arleta, Cal. 91331

Clarion Corp.
5500 Rosecrans Ave
Lawndale, Cal. 90260

Dahlquist
601 Old Willets Path
Hauppauge, N.Y. 11787

E

EPI

Epicure Products

25 Hale St

Newburyport, Mass. 01950

Evadin
See TZL International

F

Fujitsu Ten Corp.

19281 Pacific Gateway Dr
Torrance, Cal. 90502

Arthur Fulmer
122 Gayoso
Memphis, Tenn. 38101

H

Hanabashiya Ltd.

39 West 28th St.

New York, N Y. 10001

|

Intinity Systems

7930 Deering Ave
Canoga Park, Cal. 91304

J

Jensen

4136 North United Pkwy
Schiller Park, lll. 60176

Jet Sound
See Car Tapes Inc

JvC
41 Slater Dr
Elmwood Park, N.J. 07407

K

Kenwood

1315 E. Watsoncenter Rd
Carson, Cal. 90745

Kraco Enterprises
505 East Euclid Ave
Compton, Cal. 90224

L

Linear Power
11545D Ave
Auburn, Cal. 95603

M

Marantz

20525 Nordhoff St
Chatsworth, Cal. 91311

Matrecs Electronics
805 Woodman Ave
Winslow, Ill. 61089

Mini-Amp Corp.
10407 Los Alamitos Bivd
Los Alamitos, Cal. 90720

Mitsublshi
3030 East Victoria St
Compton, Cal. 90221

Mobile Audio Development
P.O. Box 7338
Arleta, Cal. 91331

N

Numark Electronics
P.O. Box 493
Edison, N.J. 08818

(o)

Qaktron Industries
1000 30th St.
Monroe, Wisc. 53566

P

Panasonic

One Panasonic Way
Secaucus, N.J. 07094

Peerless Audio
40 Jytek Dr
Leominster, Mass. 01453

Pioneer
1925 East Dominguez St
Long Beach, Cal. 90810

Polk Audio
1205 South Carey St
Baltimore, Md. 21230

Pyle Industries
501 Center St
Huntington, Ind. 46750

Q

Quam-Nichols

234 East Marquette Rd
Chicago, ll. 60637

R

Radio Shack

14001 Tandy Center
Fort Worth, Tex. 76102

Rocktord-Fosgate
328 South Rockford Dr
Tempe, Ariz. 85281

RTR Industries
8116 Deering Ave
Canoga Park, Cal. 91304

S

Sanyo

1200 West Artesia
Compton, Cal. 90220

Sony
9 West 57th St
New York, N.Y. 10019

Soundmates
796 29th Ave., S.E
Minneapolis, Minn. 55414

Sparkomatic Corp.
Routes 6 and 29
Milford, Pa. 18337

T
TZL International
1523 N.W. 79th Ave
Miami, Fla. 33126

v

Visonik

701 Heinz St
Berkeley, Cal. 94710

¥ 4

Zapco

Zeff Advanced Products
2135 Stone Ave

Modesto, Cal. 95351

16



7TH ANNUAL CAR STEREO DIRECTORY

RADIOS/ TAPE PLAYERS

Blaupunkt CR-3001

S\
8
2 )
@& o oc:"\\ \*‘\‘*0\)
& & % SNt/ &
§* & & N
S XYy
& e C s @""ﬁ"
AIKO ACS 4500 79.95 S 7 45 Yos | | 6%x7%x2%
ACS 9000 139.95 S ] 50 Yes | & 1%x7x6%
AMERICAN 4700 299.95 S 3.182 50 No 16 40 10.0 No 0 EQ c Yos No No Yes | | 1%x5%x7% ‘
AUDIO CORP. Geneva
3705 199.95 8 3162 | 50 No 6 40 100 | No 5 No c Yos No No Yos | | 1%xS%x7%
Munich
3600 142.95 S 3.162 50 No 6 40 100 | No 0 No c Yos No No Yes | | 1%x5%x7%
Vienna
3505 188.95 S 3.162 50 No 6 4 10.0 | Yes 5 No c Yes No No Yes | | 2x5%x7T%
San Francisco
2500 136.95 S 3.162 50 No ] 40 10.0 | No 0 No c Yes No No Yes | § 1%x5%x7%
2urich
2405 159.95 S 3.162 50 No 40 10.0 | Yes 9 No 3 No No No Yos | | 2%x7%x4%
Chicago
1705 104.95 S 3162 50 No 6 40 10.0 No ] No c No No No Yos | | 1%x4%x7%
Seattle
1100 94.95 5 7.943 | 50 No 6 40 10.0 | Yes 0 No c No No No Yos | | 1%xd¥%xT%
Florence
505 37.95 L No 6 40 10.0 c No No No Yos | U 2x6%x4'%
St. Louls
2255 146.95 S 3.162 50 No 6 40 10.0 Yeou 5 No 8 No ) 2%x4¥xT%h |
Atlanta
1655 99.95 S 7.943 50 No ] 4 10.0 Yes 0 No 8 No | thxd¥xT%
Dallas
5000 249.95 S 3.162 50 Yeos 16 40 10.0 | Yes 0 EQ c No No You Yes | U Component system.
5300 159.95 S 3.162 50 No 6 40 10.0 No £ No c No No No Yos | | 1¥%x4¥%x6%
Osaks
5100 109.95 S 3.162 50 No ] 40 10.0 No 0 No c No No No You | | 1%x4%x8% '
Kyoto (
BLAUPUNKT Berlin 1395.00 S 19081 80 Yos 18x4 | 58 J Yos (oS Yos Yos Yos Yes | 1 2x7x5%
8000
CR-2000 275.00 S 1848t | 70 14x4| 53 1.0 You c Yes Yes | | 1%x7x5%
CR-3001 630.00 S 19dBt | 70 Yeos 18x4 | 53 1.0 Yos 12 Yeu c Yoo Yos Yes You | | 2x7x5%
Frankfurt 218.00 S 19dBt 0 5 6 [} 1%x7x8%
CR-2001 350.00 S 194Bt | 70 T%h 53 1.0 Yos £ c Yos Yeou Yos | | 2x7x5%
CR-4000 344.00 S 19dBf | 70 Yeor x4 53 1.0 Yeos Yos G Yos Yos Yes Yoo | | 2x7x5
CR-5001 450.00% S 19081 70 Yeos 15x4 | 84 1.0 Yo You G Yo Yos Yeos Yos | | 2x7x8%;
1630.00 with amp.
BON SONIC 008 S No 0.1 Yos c/8 ']
R5608 S No 0.1 Yos EQ c Yeos i
1011 S No 01 Yeos 5 c Yeos
103 S No 0.1 Yeos 8 |
8011 S 30 No 45 01 Yos 8 | Tx2x4¥%
201 S No 0.1 Yos C
433AF S No 6 A} You c | Tx2x4¥%
R4S5 S No 7 0.1 Yeos c Yos | Tx1%x5%
BOSE CRC 449 .95 S 1948t | 55 Yos 04 Yos 12 Yos c You Yos Yos Yos | | x8%x2'%
CLARION PEQSOA 899.95 S 14dBt | 70 Only You 5 Yeos (3 Yeos Yeou Yos Yos | | 2x7%x5%
PE751C 299.95 S 15dBt | 70 Yeou 12 55 50 Yos 5 Yos c Yos Yos Yes Yos | | 2x7%x8%
PE765A 224.95 S 1548t 70 No 28 55 5.0 Yos 5 No c Yos No No Yos | | 2x7%x5%
PESSOA 224.95 S 14dBt | 70 Yos 28 55 5.0 Yeou No c You Yos No Yos | | 2xT%Hx8%
PE982A 44995 S 14dBt 70 Only Yos 5 Yeos (5 You Yos Yeos Yos | | 2x7x5%
PE788A 249.9% S 1548t 70 Yos 2.8 55 5.0 You 5 No c Yos No Yeos Yos | | 1%x7x5%
PES72A 199.95 S 1548t 70 No 2.8 55 50 You No c Yes No No Yos | | 1%x7x5%
PEBGOA 249.95 S 10 55 5.0 You c Yos Yos Yeos Yos | I/U | 2x5%x8%
EVADIN CR 3010 119.95 S 7 50 No 6 45 3 Yos o Yeos 4 Yos No No Yes | | 1%x7x5%
CR 6000 159.95 S 9 50 No 8 50 15 Yeos 5 Yos C Yeos No No Yeos | | 7x21%8"%
FUJITSU TEN DP-1000 129.95 S 22dB1| 64 No 4 Yeos 0 No (5 No No No Yes | | hxd¥xe¥
DP-1008 149.95 S 22dBt | o4 No 4 Yos ] Yeos c No No No Yos | | 1%x4%x8%
GP-1010 189.95 S 22dBt | 64 No 4 Yos S No c No No No You | | 1%x4%x0%
DP-7872 175.00 S 20dBf | 64 No 5 No 0 No c Yeos No No You | | Hex5%x7
DP.7874 169.95 S 20dBf | 64 Yeos No 0 No c Yeos No No Yos | | hxSHhx7
GP-7881 250.00 S 20dBf | 64 Yos L) Yes 5 Yeos c Yos Yeos No Yos | | 2%x5%xT%
CR-1030 239.95 S 20dB1 | o4 No 5 No 5 No (o3 Yeos No Yes Yos | | 1%x5¥x?
CR-1130 299.95 S 20dBt | 64 No 16 No 5 Yos c Yeon Yos Yos Yos | | 1¥%xS%x7
EP-820 599.95 S 20dB1| 64 Yeou Yeos 10 EQ c You Yeos Yos Yos | | 2%x8%x7
DP-820 150.00 S 20dBf | 64 No ] No ] No c You No No Yos | | 1¥%x5%x7
DP-640 184.95 S 20dBf | 64 No 5 No 0 No c Yos No No Yes | | Hax5%x7
DP-844 229.95 S 20dBt | o4 No 16 No 0 Yos c Yos No Yeos Yes | | 1%x5%x7
SP-800 110.00 No 5 No No c No No No Yos | U 2x5%x4%
SP.572 120.00 No 5 No No c Yos No No Yos | U 2x5%x5%
CPJ-81 120.00 S No 5 No 1] No C No No No Yos | U 2x6%x5%
AT-7831 239.40 S 20dBt | b4 Yos No 0 Yeos | Thx5%x5%
(Continued)
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RADIOS/TAPE PLAYERS

Mitsubishi CZ747

FUJITSU TEN SP-711 171.00 Yes t 2x5%x5%
{Continued) CA-100 82.50 Yos | 1%x4%x5%
RT-130 149.50 1 1%x5%x4%
AT-7801 53.95 4 No 5 No i 1Yaxd4¥axT%
AT-7811 110.00 M 20d8¢1 64 No 4 No 3 No | 1%x4%x7T%
AT-3700 135.00 S 2048t 64 No 4 No 5 No ! 1%x4%xT%
ARTHUR FULMER | 16-6800 499.95 S Yos 10 | Yes 14 Yos c Yes No No Yes | | 2%x7x5%
166100 149.95 S No 6 50 | Yes 5 Yeos c No No No Yes | | 2%xTx4%
16-8300 149.95 S No 6 5.0 Yos 5 Yos 8 No No No No | 2%x7x5Y%
16-5600 119.95 S No 5.8 4.0 Yes 0 Yes 8 No No No No | 1%x7x4%
16-5000 89.95 S No 5.0 10.0 No 0 Yos c No No No Yos | | 1%x6%x4%
16-5080 99.95 S No 50 100 | Yes 0 Yes [+ No No No Yos | | 1%x6Yexd%
16-5200 129.95 S No 5.0 6.0 | Yes 0 Yes c No No No Yos | | 1% x6%x4%
16-5700 159.95 S No 5.8 2.0 Yeos 0 Yes c Yos No No Yes | | 1%x6%xd%
150737 44.95 S 285 1.0 No 0 Yeos 8 No No No No U 2%x5%x7
150738 49.95 S orY 1.0 No 0 Yos c No No No Yes | U 1%x4%x6%
150739 49.95 S 25 1.0 No 0 Yeos 8 No No No No U 2%x5%x6%
16-6500 189.95 S L7 1.0 Yos 5 No 8 No No No No | 2%x7x6
16-8600 499.95 S 5.8 3.0 Yes 5 No 8 No No No No t 2x7x7
16-8400 399.95 S 5.2 3.0 Yos 5 No No No No { 2x7x6
16-4200 99.95 S 4 1.0 Yeos S No No No No 1 1%x6%x4%
16-3200 69.95 ] 4 1.0 Yos 5 No No No No | 1%xdYx6¥:
| JENSEN RE518 399.95 S 2.5 60 No 4 50 25 Yes 10 Yos c Yes Yos Yes No | Tx1% x4
RE512 369.95 S 25 60 No 4 50 2.5 Yes 10 Yes [+ Yos No No No i 6%x1%xdY
{ T415 299.95 S 2.5 60 Yes 55 No 5 Yes c Yes Yeos No No | Tx2x5%
R406 289.95 S 25 60 No 2 50 1.0 No 5 Yes [+ Yes No No No [} Tx1%x6
R401 259.95 S 25 60 No 35 58 25 5 Yos [+ No No No No | Tx2x5%
R210 199.95 S 5.0 60 No 25 50 1.0 No 5 No c No No No No i 6%x1%xd¥
R200 149.95 S 5.0 60 No 25 50 1.0 No [+ No No No No | 6Hx1%xd%
| JET SOUND J$-8250 99.95 S 18 50 No 8 60 5 Yos 0 No 8 No No No No | 1%x7x4%
J$-9351 109.95 S 14 50 Yoo 8 60 5 Yot 0 No [ No No No Yos | | 1%x6%x4%
) JS-9401 149.95 S 14 50 Yos 8 60 5 Yeos 0 No c Yes No No Yos | | 1%x6%x4%
JS-8002 169.95 S 1.5 60 No 8 65 5 Yos 0 No [ Yos No No Yes | | 1AxTx5%
JS-3004M 189.95 S 15 60 No 8 65 5 Yos 0 No (S Yos Yes No Yes | | 1%x7x5%
J$-9700 209.95 15 60 No 8 65 5 Yes 5 No G Yes No No Yos | | 2x7x5%
KENWOOD KRC-1022 649.95 S 15 65 Yeos Yeos 12 Yes C Yes Yes Yes Yes | | T%hx2x6%
KRC-922 549.95 S 1.5 65 Yos Yeos 10 Yes [+ Yes Yes Yes Yes | | T%x2x5%
KRC-722 499.95 S 1.5 65 Yeos Yos 10 Yos [+ Yes Yes Yes Yes | | T%hx2x5%
KRC-322 369.95 S 1.7 65 Yes Yes 10 Yes [ Yeos Yeos Yos Yes | | Thx2x5%
KRC-312 329.95 S 1.7 65 Yes 15 92 1 Yoo 10 Yes c Yos No No Yos | | T%hx2x5%
KRC-511 439.95 S 1.5 65 Yes 5 92 1 Yes 10 Yes c Yes Yos No Yos | | T%Hx2x5%
KRC.711 499.95 S 15 65 b 92 1 Yos 10 Yeos c Yos Yes No Yos | ! 7%x2x5%, t5x2 and
15x2.
KRC-311 279.95 S k7 65 Yes s 92 1 Yeos 10 No c Yeos No No Yes | | T%x2x5%
KRACO KHP-3085 299.95 S 2 30 No 15 10 Yos 0 Yes c No No Yes Yes | U 4% x4x5%
KHP-1087 279.95 S 2 30 No 15 10 Yes 5 Yes c Yos Yos Yes Yos | {/U | 2x5%x7
KHP-1085 239.95 S 2 30 No 15 10 No 0 Yes c Yos Yes Yes Yes | 1/U | 2x5%x7
KiD-597 199.95 S 2 30 No 5 10 No 5 No c Yos No No Yes | I/U | 2x5%x7
LED-501 249.95 S 1" 45 No 36 LY No 0 Yeos c No No No Yes | | 2x7%x6
KGE-301 239.95 S 10 50 No 10 48 Yes 0 Yos c No No Yes Yes | | 2x7x5
KID-588 159.95 S 13 45 No 3.6 46 Yes 0 Yos c Yos No No Yos | | 2x7Y%x5%
KXH87 169.95 S 12 45 No 45 Yos 6 Yes c No No No Yos | | 2x4%x6Y
KX1-85 129.95 S 12 45 No 45 Yos 0 Yeos c No No No Yos || 1¥exd¥%x6%
KID-587 169.95 S 12 45 No 3.6 45 No 10 Yos 4 No No No Yos | | 2xT%x5%
MARANTZ CAR427 625.00 S 15 65 Yoo 58 05 Yes 10 Yes C Yes Yas No Yos | | 2%xT%x5%
CAR400 500.00 S 20 65 Yos 4 58 09 Yos 12 Yes C No Yes No Yes | | 2%4x7'%x5%
CAR410 395.00 S 1.1 60 Yes 4 58 09 Yeos 12 Yeos (S No No No No I 1%x7%x6
CAR-302 350.00 S 50 60 Yeos 4 58 09 Yos -] Yes ¢ No Yeos No No | 2%x7%x4%
CAR-300 235.00 § 18 60 Yos 4 58 09 Yes 13 No ¢ No No No No ! 2%x7%x5%
CAR-330 290.00 S 22 60 Yes 4 58 09 Yes 5 Yes ¢ No No No No |
MITSUBISHI Cz747 499.95 S 244681 80 Yes Yos 5 Yos c Yes Yeos Yos Yes | |
CZ692 299.95 S 22dBf | 80 Yos Yes 5 Yos [+ Yos Yes Yes Yos | |
CZ725 269.95 S 22481 | 80 Yos Yeos Yes c Yes Yes Yes Yos | |
RX2 399.95 S 23481 80 48 5 Yos 5 Yes [+ Yos Yes | |
RX791 379.95 S 22d8¢ 86 14 5 5 Yes c Yes Yes Yeos Yos | |
RX79 289.95 S 24481 | 70 9 5 Yes ) Yes 4 Yos Yes Yes Yes | |
Rx691 269.95 S 22dBf | 80 45 5 Yos 5 Yos c Yes Yes Yes Yes | |
RX752 259.95 S 22dBf | 86 5 5 S 4 Yes Yes | |
RX73 169.95 S 27dBt | 60 Yeos 48 5 S [+ Yes | |
RX723 159.95 S 17dBt | 68 a5 ] c Yes | |
GX101 99.95 S Yos 35 5 c Yes | U
GX102 169.95 S Yeos 35 5 Yes c Yes Yes | U
RX103 169.95 S 17d8f | 70 Yes 35 5 Yos 4 Yes | U
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7TH ANNUAL CAR STEREO DIRECTORY

RADIOS/ TAPE PLAYERS

PANASONIC CQ-5900 449.95 S 60 1.0 Yos 12 Yos c Yes Yes Yes Yos || 2%x5%x7
C0-5820 349.95 S 50 1.0 Yos 10 No (S No No Yos Yos |1 2%x5%x7
CQ-S791 319.95 S 60 3.0 No B Yot c Yes Yes Yos Yos || 2%x5%x7
CQ-S761 289.95 S 60 30 No S Yos (S Yos Yeos Yos Yos |1 2%x5%x7
CQ-$750 269.95 S 60 3.0 No 5 No G Yes Yeos Yeos Yes |1 2%x5Y%x7
CQ-5686 199.95 S 50 3.0 No 0 No C No No No Yes || 2%x5%x7
CQ-5661 199.95 S 50 3.0 No 0 No C No Yos Yos Yos || 2%x5%x7
CQ-5646 169.95 S 50 3.0 No 0 No c No No No Yoes | | 2%x5%x7

PIONEER KEX-20 299.95 S 19.2 74 Yos No 15 Yeos o No No Yeos No | 2xT%hxT%

a8t

KPX-9500 249.95 S 14.3 74 Yos No S Yas C No Yeos No No ' AThxT%
daB!

KPX-9000 219.95 S 14.3 74 Yeos No 5 Yeos (3 No No No No | D&T%xTh
daBf

KP-707G 199.95 S Yeos No Yes C Yeos No Yos No v 2x6x6%

KPX-600 139.95 S 14.3 74 Yos No Yos [+ No No No No u 2%x7%x6%
daef

KP-66G 109.95 S Yos No Yes [+ No No No No u 2x4’%hx6%

XP-77G 139.95 S Yeos No Yos C Yes Yos Yes No v 2x6x6%

KE-2100 249.95 S 14.3 74 No 3.2 5.0 Yos 10 No c No No No No | 27%x7%
daet

KP-7500 259.95 S 19.2 74 No 29 5.0 No No (4 Yeos No Yos No | 2T%xT%
daet

KP-6500 219.95 H 19.2 74 No 2.9 5.0 No S No (5 No No No No L} 2T%xT%
daBt

KP-8500 199.95 S 143 74 No 30 5.0 Yes 5 No [+ No Yeos No No | 2xT%xT%
a6t

KP-5500 189.95 S 14.3 T4 No 3.0 5.0 No 5 No (< No No No No | 2T%xT%
det

KP-1500 129.95 S 207 50 No 25 5.0 No No c No No No No | 1%x6%x5%
det

KP-2500 149.95 S 19.2 50 No 3.2 $.0 No No c No No No No I 2xT%xT%h
a8t

KP-4500 169.95 S 19.2 50 No 3.2 5.0 No No £ Yos No No No | xT%xT%
daBt

KP-8000 199.95 S 143 74 No 3.0 5.0 No 5 No [ No No No No | 2xT%x6%
a8t

KP-4502 199.95 S 19.2 50 No 3.2 5.0 Yes No c Yeos No No No | 1%x7%x6%
daBt

KP-3500 179.95 S 23.2 50 No 3.0 5.0 Yos No e No No No No | 2xT'%Ax6%
det

KP-575 129.95 S No 30 5.0 No No C Yeos No No No v 2x6%x4%

KP-500 189.95 S 143 T4 No 3.0 50 No Yeos [ No No No No v IxTHx7%
daBf

KP-373 114.95 S No 30 5.0 No No C No No No No u 2x4%x6'%

TP-6006 129.95 S No 3.0 5.0 Yos No 8 No No No No | 2T%hxT%

TP-727 104.95 S No 3.0 5.0 No Yeas 8 No No No No u 2%x6"2x6%

TP-900 179.95 S 143 T4 No 3.0 5.0 No Yos 8 No No No No u I THxT%
a8t

KP-202G 139.95 S Yes Yos C No No Yos No u S%hx2x5%

KP-404G 159.95 S Yos Yos [+ No Yos Yos No u S%hx2x5%

GEX-60 219.95 S 19.2 70 Yos No 15 Yos No /] S%x2x5%
a8t

KE-5100 299.95 S 19.2 70 No 29 5 No 15 No c No No No No | Thx2x7
daBf

UKP-2200 169.95 S 23.2 S0 No 3.2 5 No 0 No c No No No No i Thx1%x5%
daBt

UKP-4200 189.95 S 23.2 50 No 3.2 S No 0 No c Yos No No No i T%hx1%x5%
a8t

UKP-5200 209.95 S 23.2 50 No 3.2 S No B No 4 No No No No | T'Ax2x5%
a8t

UKP-5600 249.95 S 19.2 70 No 3.2 5 No 5 Yes c No No No No | T%x2x5%
a8t

UKP-7200 239.95 S 2.2 50 No 3.2 5 No 5 No (< Yeos No No No | T'hx2x5%
a8t

RADIO SHACK 12-1889 179.95 S 3 68 No 7 50 10 No No c No No No Yes | /U | Tx1¥%xS%
12-1886 179.95 S 3 50 No 12 45 10 No 0 Yeos c No No No Yos | /U | 2%x7x6%
12-1887 179.95 S 3 50 No 12 45 10 No Yos 8 No No No No 1V | 2%x7x6%
12-1890 159.95 S S 50 No 6 45 10 No No C Yeos No No Yos | 1/U | 1¥%x7%x5%
12-1891 129.95 S 2 68 No 4 45 10 No 5 No c No No No Yes | | Tx2%x5%
12-1884 99.95 S 2 53 No 4 45 10 No No Cc No No No Yes | I/U | 1%hx7%xS%
12-1885 99.95 S 3 59 No 4 50 10 No No 8 No No No No U | 2x7x4%
12-1892 99.95 S 3 68 No 4 50 10 No No C No No No Yos | | 2%4x6%x4%
12-1880 79.95 S 3 45 No 4 53 10 No 0 No c No No No Yos | | Tx1Y%xd%
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Sanyo FT590
R
K
X\
«‘6
> $ .
¥~ &
SANYO FTC2 79.95 S 26.2 35 No a8 100 | Yes Yeos [ No No No Yes | | Yxd¥%xi1¥% !
dBt
FTC4 89.95 S 218 58 No s 10.0 | Yes Yes c No No No Yes | | 6Yxd¥xt¥
dBt
FTCS 99.95 S 26.2 35 No a8 10.0 | Yes Yos c Yeos No No Yes | | 6Yaxd%x2
dBt
FTC8 109.95 S 218 58 No 35 100 | Yes Yeos ¢ Yeos No No Yes | | SYaxd¥%xi¥%
dBt
FTC8 139.95 S 208 55 No a5 10.0 Yes No C Yes No No Yos | | 6%x4%x2
dB!
FTC26 139.95 S 20.2 60 No 9.5 1.0 | Yes No c Yes No No Yos | | 6% x4%x2
dBt
FTC12 149.95 S 20.2 60 No 24 50 | Yes Yos C Yes No No Yos | | 6% x4%x2
dBt
FTC13 159.95 S 218 55 No 4.0 10.0 | Yes 10 Yes c Yos No No Yos | ¢ 6Yxd¥x2
dBt
FTC15 179.95 S 216 55 No 40 10.0 Yes 10 No (] Yes No No Yos | | 6%x4%x2
dBt
FTC16 199.95 S 18.2 85 Yes a5 10.0 | Yes No c Yos Yes Yos Yes | | 6%x522
dBt
FTC18 229.95 S 28 60 Yes Yos 10 No c Yes Yes Yeos Yes | | 6%x4%x2
dBY
FT2200 279.95 S 18.2 70 Yos Yos 10 No c Yos Yes Yes Yos | | 6%x522
dBt
FT528 109.95 S 216 60 No 24 50 | Yes Yeos c No No No Yos | 1 T%xd¥%x2
dBt
FT? 129.95 S 216 85 No 4.0 100 | Yes Yos C Yos No No Yes | | Tx5x2
dBt
FT482 159.95 S 216 58 No 40 10.0 | Yes No c Yes No No Yes | | 7x5x2
dB!
FT510 159.95 S 30.0 60 No 9.5 10 | Yes No c Yos No No Yos | | 7%x522
dB!
FT845 179.95 S 25.0 60 No s 10.0 | Yes Yes C Yeos No No Yos | | T%hx6x2
dBf
FT240 179.95 S 218 60 No a5 50 Yos Yos C Yes Yeos No Yos | | Tx5%x2
dbt
FT9 189.95 S 26 S5 No 40 100 | Yes 10 Yeos C Yes No No Yes | | 7x5x2
dbt
FT20 199.95 S 18.2 65 No 24 S0 | Yes No C Yeos Yes Yes Yes | | The5%x2
dBt
FT30 249.95 S 216 60 Yes 40 10.0 | Yes 10 No c Yes Yes Yeos Yos | | Tx5%x2
dBt
FT590 379.95 S 20.2 60 Yes Yeos 10 No c Yos Yes Yes Yos | | Tx5%x2
dBt
SONY XR-77 449.95 S 1.2 75 Yeos 12 86 05 Yes 10 Yeos C No Yos Yes Yes | | 2%x7%x6
XR-70 389.95 S 1.2 75 Yeos Yos 10 Yes C No Yeos Yeos Yes | | 1%x7%x6
XR-55 359.95 S 11 75 Yos 10 84 10 | Yes 6 Yos C Yos Yes Yes Yos | | 1%x7%x6
XR-50 289.95 S 14 60 Yes 45 86 1.0 Yes 0 Yos C No No Yes Yos | | 1%x7%x6
XR-35 279.95 S 16 65 Yes 4 84 10 | No o] EQ C Yes Yes Yes Yes | | 1%x6%x5%
XR-25 229.95 S 16 65 Yos 4 84 10 | No 0 EQ c Yes No Yes Yeos | | 1% x6% x4%
XT-1 329.95 S 11 92 Yes No 10 No 1/U | 5% x1%x?7
XT-22 159.95 S 2 65 Yes No No 1/U | 5%x1%x?
XK-23 259.95 S Yos Yeos C Yeos Yos Yeos Yos | /U | S%x1%x?
XK-21 199.95 S Yos Yes [ Yos No Yos Yos | /U | S¥hxi¥%x?
XK-M-11 249.95 S Yeos 45 0.8 Yes c Yos Yeos Yos Yes | /U | 5%x1%x7
SPARKOMATIC SR303 149.95 S 2.0 50 No 60| 85 10 Yeos 0 Yes C Yes No No Yes | | Tx1%x4¥%
SR302 149.95 S 20 50 No 60| 85 10 Yes 5 Yes C No No No Yos | | Thx2%xd%
SR301 119.95 S 20 S0 No 60| 85 10 Yos 0 Yos C No No No Yos | | 6%x1¥ixd%
SR300 89.95 S 20 45 No 60| 85 10 You 0 Yos C No No No Yos |t Tx1¥xd¥%
SR2400 269.95 S 20 55 No 20 85 10 Yeos 0 Yes 8 No No No No t Tx1%x5%
SR2100 216.95 S 2.0 55 No 20 85 10 Yes 0 Yes 8 No No No No ) Tx1%x5%
SR240 239.95 S 20 55 No 60| 85 10 Yos 1] Yes 8 No No No No ¥ Tx1%x5%
SR210 189.95 S 2.0 55 No 6.0 85 10 Yos ] Yos 8 No No No No J Tx1%x5%
SR305 149.95 S 20 S0 No 20 85 10 Yeos 0 Yes C No No No Yos | | Tx1%x5%
SR304 119.95 S 20 50 No 60| 85 10 No o] Yeos C No No No Yes | | 6%x1%zd4Hn
SR3400 269.95 S 20 55 No 20 85 10 Yes o] Yos C No No No Yes | | Tx1%x5%
SR3300 249.95 S 20 55 No 20 85 10 Yes 0 Yes C Yes No No Yos | | Tx1¥%x5%
SR3100 219.95 S 2.0 55 No 20 85 10 Yes 0 Yos C No No No Yos | | Tx1%x5%
SR340 239.95 S 20 55 No 60| 85 10 Yos o] Yos C No No No Yos | | Tx1¥%x5%
SR330 219.95 S 20 55 No 60 | 85 10 Yes 1] Yes C Yes No No Yos | | Tx1%x5%
SR310 189.95 S 20 55 No 6.0 85 10 You 0 Yes C No No No No t Tx1%x5%
SR202 149.95 S 2.0 S0 No 60| 85 10 Yes 5 Yos 8 No No No No | Thr2%hd’%
SR201 119.95 S 20 50 No 60| 85 10 Yes 0 Yos 8 No No No No | 6¥x1¥%x5%
SR200 89.95 S 20 45 No 6.0 85 10 Yes 0 Yos 8 No No No No i Tx1%x4%
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ADS 300C
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ADCOM ELF-100 229.95 80 (4 4 4520 2 S S5x8x6n
1
ADS 200C 129.95 50 |4 4 5522 25 2 S 6%xdnxdy
300C 159.95 75 5% 4 40-23 35 2 S 8%x5%x5%
3001 12985 100 [5% 4 50-20 13 2 F 8%xS¥%x1%
CS4004a 24995 100 ({2)7 36 F Tx7x3 Subwoofer system with active
slectronic crossover.
CS400pP 249.95 100 [(2)7 4 F Tx7x3 As above but passive.
ALTEC LANSING ™1 79.95 20 |3 4 518 24 F 3%hx3hx2h
SK1 112.95 35 s 100-10 25 F S%x5%x2%
6x9-44 169.95 40 629 4 80-18 26 2 F 6%x9nx1¥
62948 239.95 100 |6x9 4 80-18 26 2 F 6%x9%x2
6x9-4C 119.95 40 |89 4 80-18 26 2 F/S 6HxI%x2%
SK2 79.95 35 |5% 4 10018 6 2 F/S S¥xS¥%x2%
Sw1 239.95 ] 619 1k 50-.150 F 6%x9%a2h tinc. 40-W amp and cross-
24 overs,
ALY 389.95 80 |6x9 4 50-.180 3 F/S Five speakers — two TK1s, two
25 SK1s, one SW1. |
!
AVID 1 60.00 50 [8x8 4 7016 25 w F/S 6%x9% Model 1K, with grille kit, 67.50. [
RD-5 70.00 50 |4% 4 60-10 25 F/S SHX5% ‘
H 175.00 5 (4% 4 60-20 35 2 F/S 9Yx5%x1 With sub-surface adaptor.
10 225.00 100 | 6% 4 50-20 13 2 F/S 1M1 Rx7hx1% Opt. sub-surface adaptor.
10 Pius 275.00 100 6% 4 t 3 F/S t $See 10 and RD-5; includes pair
of both.
4
BLAUPUNKT 750001 31.40 1% |5 4 12514 S 5 Dia. ‘
532000 18.60 8 7 4 80-12 F Tx3%x2%
544000 22.10 8 6% 4 7016 F 6Yaxdax1¥% |
545-000 34.30 10 (4 4 10-12.5 S Tx5x2%
547000 18.60 8 4 4 7015 F 4%x4Y:x1%
555-000 22.10 8 4% 4 70125 F 5%x5%x1%
639-000 71.40 25 |4% 4 7014 2 S 6%x5%x5%
640-000 34.30 10 |4 4 100-12.5 S 6%x4%x2%
665-000 22.10 8 4 4 140-14 S 4%xd%4x2Y:
686-060 26.40 15 (4% 4 80-15 F Shxlh
687000 103.60 25 |4% 4 80-16 2 F 5%x5%x2%
134.25 25 |6x9 4 40-16 2 F 6x9x3%
721000 41.40 25 |5 4 7016 S 6%x5%x5%
723-060 25.00 15 | 4% 4 80-15 F 4¥%x1'%
724060 34.30 25 |S 4 7015 F SYx2h
725000 73.50 30 6% 4 80-18 w F 6%xil
726-000 25.00 15 |S 4 80-15 F ShxShx1¥%
727000 34.25 25 |5 4 7015 F S5hxShx2%h
728000 108.30 30 |6% 4 80-18 3 F 6'4x2%
729000 76.90 30 |4% 4 70-20 2 F 8%x5%x3%
731000 76.90 30 |4% 4 70-20 2 S 8x5%x5%
230-007 26.80 8 6x8 4 70-12 w F 6x9x3%
230-008 31.50 8 4 4 7012 F ax1h
230-009 39.60 8 4 4 7012 20%x5%x3
230010 34.60 25 |4% 4 40-18 F 4%Ax2%
230011 28.80 25 |4x6 4 50-18 F 4x6x1%
BON SONIC 525C 10 |§ 8 60-15
525p 10 |5 8 6015
CR85 10 |5 8 60-15 F
Sp 50w 50 |3 4 20-20 3 F/S 3%x5%x2
1S700 30 |6x8 8 20-20 3 S 6x9x3%
MS6SH 30 |[6x8 8 20-20 3 S 6x9x3%
BOSE Direct 97.20 100 045 4017 F/S 42 x 1% tMust be used with 1401 boost-
Retlectingt or/EQ.
Accessoryt 85.20 100 0.45 4017 N F/S 4 x 1%
CERWIN-VEGA HED CS-7 104.00 40 |6x9 4 5016 5 2 F 61229223
HEDCS-18 150.00 75 [6x8 4 40-20 23 2 F 672x9":x4"
CLARION SK11 4 2 F
SK110 100 |6x9 4 E
SK108 80 |6% 4 F
SK89C 65.75 40 [ 6x9 4 50-18 2 [
$K45C 60.50 35 6% 4 60-18 2 (7
SK44aC 54.95 30 |6% 4 60-18 2 E
SK40C 39.95 30 |6% 4 7018 w F
SK42C 34.95 30 5% 4 F
SK95C 36.50 30 |4 4 80-18 w (A
SK20C 24.95 20 |3% 4 F

AUDIO/JULY 1981

21



7TH ANNUAL CAR STEREO DIRECTORY

SPEAKERS

Altec Lansing TK1

<
(f)Q
A
Sl ¢
» &

DAHLQUIST ALS-3 295.00 40 |4 4 4522 3 S T/hxd%xd

EPI Ls-70 80.00 60 4 70-:20 3 2 F/§ 9%x7Tx3%
LS-81 190.00 60 |4% 4 80-20 13 2 F/S THxd'ax2'A
Ls-81c 225.00 60 4% 4 90-20 13 2 S Thx5'%x5%
CsS 100.00 60 F 6x6x1% Subwoofer with leve! control.

FUJITSU TEN $G-1003 42.50 30 |4 4 5017 F
SSB-8G11 34.95 20 |4 8 90-15 F
$G-1002 59.95 70 |4 4 90-16 F
$5SB8-8G3 14,95 20 35 8 50-15 F
§58-4G24 13.95 10 |5 4 50-15 F
$G-1301 54.50 30 |5 4 60-19 w F
$SB-8G4 26.95 20 |5% 8 50-20 w [
$5B-4G25 24.95 10 5% 4 50-20 w F
$G-1602 57.00 30 |5% 4 50-20 w F
SSB-8G5 16.50 20 |5x7 8 80-15 w F
S$SB-4G31 14.50 10 | Sx7 4 80-15 w 3
$G-6901 139.95 70 |6x9 4 7015 2 2

ARTHUR FULMER 15-9696 79.95 35 |[6x9 4 4 F 6x9x3%
159690 69.95 30 |[6x9 4 3 F 6x9x3%
159670 54.95 25 (6x9 4 2 E 6x9x3%
159470 46.95 25 |5% 4 2 F 5%x5%x2%
159490 59.95 30 |5% 4 3 F S%x5%x2%
15-9435 39.95 20 |4 4 @ F 4xdx1%
159430 26.95 10 |4 4 w 3 4xdx1¥%
159260 119.95 45 14 4 3 S 4%xTHxad%
159460 39.95 10 |5% 4 2 F 5%x5%x2%
15-9660 44,95 10 |6x9 4 2 [3 6x9x3%
15-9590 59.95 30 |[4x10 4 3 E 4x10x6%
15-9240 21.95 4 5 w F/S §Y%x5%x6%

INFINITY +Car 229.00 5 (5 4 §5-32 13 2 F

JENSEN J2000 239.95 55 |4 4 6520 16 2 S 4%x10%x3%
Mini
J1033 159.95 100 |6x9 4 4520 16 3 F 6%x9%x3%
Teiaxt
J1242 149,95 §5 | 6x9 4 40-20 %6 4 F 4%x9%xd
Quadrax |
J1201 Coax ¥l 109.95 50 [6% 4 65-20 16 2 F 6%x6%x1%
J1283 ThinMount 44.95 30 (4 4 65-20 F 4%xdhx1 %
J1245 34.95 25 |6% 4 6518 2 F/S
Coax
Convertible

JEY SOUND J§5-25 14.95 5 5% 4 10010 F 2%x6%
JS50-10AS 29.95 8 S% 4 100-10 w [ 2%x6%
JS410 34.95 20 |4 4 100-10 K 21515
JS-420 39.95 20 |4 4 80-15 2 F 2Yex5x5
J5-580 44.95 25 [S5% 4 80-20 2 F 2%x5x%5
J5-563 49.95 50 |5% 4 80-10 3 F %8s
J5-980 59.95 50 |6x9 4 7018 3 F 3x7%x10%
J§5-1515 99.95 S0 |8x9 4 90-18 4 F/S 3xTAx10%

Jve CS-5K 200.00 50 |4 4 50-35 2 S Shada?
CS-50K 12000 | 30 |4 ‘ 5035 2 F/S | 5xB%x2%

KENWOOD KFC-161 89.95 35 6% 4 4520 10 2 F 6%x2%
KFC-162 79.95 25 16% 4 45-20 210 2 E 6%x2Y%
KFC-692 139.95 70 [6x9 4 40-20 210 3 F 6x9x3'%
KFC-103 65.00 25 |4 4 80-20 210 w [7 a1y
KFC-83 3200 20 |3 4 100-20 110 w (7 3% %
XSC-5018 159.95 50 (4 4 60-20 110 ) S 8% xd%x5

KRACO THP-693 129.95 100 [6x9 4 40-20 25 3 E 3%x8%x9%
THP-543 129.95 100 | 5% 4 7020 25 3 F 6%
TRI369 69.95 50 |6x9 4 60-17 25 3 LA 3%x6%x9%
CX-269-20 44.95 30 |6x9 4 6517 25 2 F 3%x6%x9%
TRH469 89.95 40 5% 8 70-19 15 3 S 6x9x2%
TR-3410 69.95 30 [4xto 8 15020 35 3 S 4%x10%x2%
CX-410-20 49.95 25 |4x10 8 100-19 25 2 F 4x10x3'%
TR-359 64.95 25 |6% 8 7517 25 3 F 6% x 3%

MARANTZ $5-5000 300.00 250 |6% 4 30-20 2 S THhx11'AxT%
$5-825 90.00 30 | 6% 8 50-20 3 F 6%x6x2%
$5-3410 80.00 20 |4x10 4 50-20 2 E 102474 x2%
§5-3469 110.00 30 |6x9 8 40-18 4 E 9habHxI%
55469 110.00 30 |6x9 8 4018 4 F/S FRILETREN
SS-140 40.00 10 |4 4 6014 F 4xdx1%
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MATRECS Domepiex 100 4 40-22 2 S 5x6x9
Domepiex 40 4 30-22 2 F 4x6%x9 Separate tweeter mounting ca-
pability
Domeplex 30 4 3522 2 F 4x629 As above.
Domeplex 25 4 40-22 2 F 4x629 As above.
Domeplex 19 4 50-22 2 F 4x4x10
Domeplex 16 11995 65 |6Dia. 4 40-22 2 F 6': Dia.x4 Removable tweeter.
MITSUBISHI SG-69TB 139.95 100 {6x9 4 50-20 3 F
$G-69CB 99.95 40 {6x9 4 50-20 2 F
S$G40CB 99.95 S0 |4x10 4 50-20 2 F
$G-13CD 79.95 30 5% 4 60-15 2 F
SG-13WD 59.95 30 5% 4 7015 w F
SG-12MA 54.95 30 |5 4 8015 w F
SG-10WE 49.95 4 4 100-17 w F
SR-35Wa 34.95 20 (3% 4 12013 w E
NUMARK MS100A 149.95 50 |4 8 40-25 2 S Thaxd'axd'a
OAKTRON INDUSTRIES CABF69T 4155 40 | 6x9 4/8 50-14 15 2 F 4x6%x9%
CABF53K 31.85 25 |5% 4/8 60-16.5 25 2 B 2% x5Yax5%
3WBF69K 53.75 25 |6x9 4/8 50-20 £5 3 F 3%x6%x9%
CAFE410H2 33.70 30 [4x10 4/8 50-15 5 2 F 3%x4%x10%
FEGOHW 14.20 18 |6x9 4/8 80-12 15 w F 2%x6%x9%
BFS3KW 2125 25 | 5% 4/8 90-15 25 w E 2%x5%x5%
PANASONIC EAB-080 17995 100 (8 4 30-20 2 F/S
EAB-692 89.95 20 |6x9 4 40-25 2 F
EAB-911 3995 20 (5 4 7015 F
EAB-063 8495 25 |6% 4 40-25 2 S
EAB411 64 95 25 [4x10 4 60-20 2 F
EAB-050 5295 2 |5 4 50-16 F
PEERLESS AUDIO Lemans 124 95 40 |6x9 4 50-20 13 2 F 6x9x3% 12-dB foctave x-over, biamped.
Monza 11995 | 30 |5% 4 60-20 13 2 F 6x9x3 As above.
PIONEER TS-X9 199.95 | 40 3% 4 50-22 2 S 8%x5%xT%
TX-X6 109.95 20 |4 4 80-20 2 S 9%x5x8%
1835 44.95 40 4 80-13 F/S Thxd%xTH
18§ 29.95 8 4 80-13 F/S SYaxd%x5%h
TS-wW203 149.95 60 |8 4 2810 F
TS-202 179.95 60 {8 4 30-20 2 F
T8-T3 49.95 80 4 250-20 F
TS-M2 4995 | 20 8 450-20 S 3x1%xd's Separate brilliance control.
TS-87 2095 20 4 100-18 F
T5-696 169.95 60 |8x9 4 322 3 &
T5-697 139.95 80 |6x9 4 3022 2 (7,
T5-696 119.95 40 |8x9 4 30-20 2 F
T5-695 149.95 40 |6x9 4 30-20 3 F
T5-694 8595 25 |6x8 4 3518 2 F
TS-692 63.95 20 4 3516 w E
T5-691 49.95 20 4 4018 w E
T5-681 69.95 | 20 |6x8 4 40-20 2 F For Ford products.
TS-585 99.95 20 |5x8 4 45-20 2 F For Toyota notchback-type
cars.
S-571 59.95 20 |5x7 4 50-18 2 F
TS411 69.95 20 |4x10 4 50-20 2 F For GM products.
TS-1600 189.95 60 (6% 4 40-20 2 F
TS-168 124.95 40 |8% 4 3520 3 F
TS-167 79.95 20 (&% 4 30-20 2 F
TS-165 69.95 20 |6% 4 30-16 2 F
TS-164 64.95 20 |6% 4 40-16 2 F
TS-1620X 55.95 20 4 40-16 w F
15160 42.95 20 4 4018 w F 6% x %
P16L 29.95 8 4 50-10 4 6% x %
TS129 44.95 20 4 80-168 F One-inch mounting depth.
T$120 3995 | 8 4 80-16 F As above.
T$-107 54.95 20 4 50-20 w F
T5-106 49.95 20 4 50-16 F
TS5-100 34.95 8 4 50-14 F
P-10L 26.95 8 4 7012 FE
15-280 399.95 60 [6% 4 70-20 2 S 7%x10%x8%
15108 69.95 20 |4 4 $0-20 2 L7
TS-X11 299.95 60 (4% 4 47-25 3 S 11%x5%xT%
TS-462 49.95 20 [4x8 4 60-20 w F For GM cars.
TS-M6 99.95 40 8 350-22 2 S 9%hx5%x5%
TS-X5 99.95 20 4 80-20 w S 9%hx5Y% x5%
TS-2000 199.95 60 8 4 30-21 2 E
POLK AUDIO Mini-Monitor 1l 25000 | 60 |4% [} 60-20.5 %2 3 S 13%x6x4Y
AUDIO/JULY 1981 3
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Kraco CX-269-20
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PYLE INDUSTRIES F69C200-FCO 70.25 15615 | 85 [6x9 a8 50-20 2 F 3%x6%19% |
F69C290-FCO 82.75 183.60 | 100 [6x9 4/8 50-20 2 F 4x6%x9%
F69C100-FT 49.90 11795 | 55 |6x9 4/8 55-20 2 F I%a6%A9%
F69C200-FT 62.45 14055 | 85 [6x9 4/8 50-20 2 F JhA6%x9%
F69C290-FT 76.50 17095 | 100 |6x9 4/8 50-20 2 F 4x6%29%
F52C100-FP 42.90 9995 | 45 5% 478 6040 2 F 2%x5%x5%
F52C165FP 49.85 1710 | 55 5% a8 5540 2 F 3%x5%x5%
F410C100-FP 43.60 10150 | 45 [4x10 a/8 6040 2 F 3%x4%x10 l
F410C160-FP 51.50 1710 | 50 |ax10 4/8 5540 2 F 3%x4a%x10 .
F35C30-WF 19.95 30 [3n a8 9018 w F 1%x3%x4%
FA4C99-F 23.35 7025 | 35 |4 478 7018 w F 1%x4xd |
F5C100-WF 2335 7025 | 45 |5 48 6018 w F 2%x5
F52C100-WF 23.35 7025 | 45 |S% 48 6018 w F 2%x5%x5% l
F6C100-WF 24.95 50 |6 48 6018 w F 2%x6%
F46CS5-WF 22.65 35 |4x6 478 7018 w F 1%hxd%x6%
F57C100-WF 25.85 45 |5x7 a/8 6018 w F 2%x5xT%
F69C100-WF 26.50 7180 | 55 |69 4/8 5518 w F 3x6%19%
F69C180-WF 3275 8205 | 55 |6x9 4/8 50-18 w F 3%6%x9%
F410C100-WF 26.20 6370 | 45 |4x10 a8 6018 w F 2%x4%210
WMSC100-F 24.45 45 |5 8 508.5 F 2%x5
W52C165-F 30.50 55 [s% 8 508 F 2%x5%x5% ‘
W6C200-F 37.95 85 |6 8 3575 F 3%x6% ‘
WBC170-F 36.75 100 |8 8 307 F 3%x8%
W8C200-F 40.55 100 |8 8 307 F 3%x8%
W8C200-F4 4195 100 (8 4 307 F 3%x8%
W8C300-F 54.60 15 [8 8 304.5 F 3%x8%
W10C170-F 41.40 105 [10 8 306.5 F 4%x10%
W10C200-F 4525 105 |10 8 2565 F 4%x10%
W10C200-F4 45.85 105 |10 4 2565 F 4%x10%
W10C300-F 58.95 120 [10 8 204.5 F 4%x10%
W12C200-F 51.15 15 [12 8 206 F 5%x12%
W12C200-F4 51.75 115 |12 4 206 F 5%x12%
W12C300-F 63.30 130 12 8 204.5 F 5%x12%
W69C200-F 41.40 85 (6x9 8 407 F 3%ha6% 9%
W69C200-F4 42.10 85 |6x9 4 407 F 3%a6% 9%
W69C290-F 49.95 100 [6x9 8 357 F 4x6%29% '
W69C290-F4 50.80 100 |6x9 4 357 F 4x6%219%
W410C160-F 30.85 50 |4x10 8 4575 F 3%x4%x10 ‘
M5C99-F 24.60 55 |s 8 700-14 F 2415
MSC160-F 28.50 70 |5 8 400-10 F 2%x5 }
T17C55-X 19.15 3830 | 45 [1% 8 2.5-20k F 1%xa%
T3C24-X 17.15 MU0 | 65 |3 8 3.5K-20k F 1%x3%
T3PA 16.00 3200 | 35 2% 3k-40k F %x3%
T3IPAS 14.75 2950 | 35 3% 3k-20K F 1%x3%
H35A15-X 24.18 4835 | 50 3% 8 2.5k-20k F 2%x3I%aI%
HT35P 22.65 35 |3 4x-40K F 2%x3%13%
CD4CBO-X 28.08 5615 | 50 |4 8 31-20k F 1/04% .
QUAM-NICHOLS 20X 5950 | 18 |6x9 8 4517 w F 3%x6RAOY% Kit.
20CO 94.50 35 [6x9 8 40-19 w F 3%x6%x1029% As above.
30C2528 9.40 5 |3 8 20012 F/S 1%x3x3
3Cazeu 10.55 5 3 8 180-9 F/S 1%x3%x3%
5C328 10.35 5 |s 8 9013 F/S 1x4%xa%
5201028 14.70 10 |S% 8 1259 F/S 2%x5Ra5%
52C10FEX 19.50 15 |s% 8 7515 w F/S 2%x5%a5%
68C20FEX 25.65 15 |6x8 8 4517 w F/S 3%x6%x8
69C10FEX 21.40 15 |6x9 8 4517 2 F/S 3%x6RA9Y%
69C30FEX 42,05 50 [axe 3515 w F/S 3%x6%x9%
69C10FECO 36.40 15 [ex9 8 4520 2 F/S 3%x6%x9%
RADIO SHACK 12-1856 5995 | 60 [6Dia. | 8 8016 3 F 6 Dia.
121853 5995 | 40 |5%Dia.| 8 12018 2 S 10%x6%x4%
121845 7995 | 40 |5%Da.| 8 10015 3 F 9hx6%x1'%
RTR INDUSTRIES a1 19995 | 60 |4 4 5525 $3 2 s Thadhad
SANYO SP709 2298 | 10 (4 4 9015 w F 1
SP721 3995 | 10 |4 4 8016 2 F
SP40 49.95 0 |4 70-20 2 F |
SP700 1498 |5 |6 4 100-12 F
SP711 3295 | 15 |6% 4 80-16 w F
SP9035 5095 | 30 |6% 4 7017 2 F
SP9036 69.95 | 30 6% 4 7020 2 F
SPQO46H 109.95 | 100 |6% 4 60-20 2 F
SP758 5495 | 30 |sx7 4 8016 2 F/S
SP766 69.95 | 30 |[6x9 4 50-16 2 F
SP772 7995 | 30 |6x9 4 50-20 3 F
SP778 99.95 | %0 |6x9 4 50-20 3 F
SP69A 199.95 | 120 [6x9 40-20 3 F
SP412 80.95 | 30 |4x10 4 7020 3 F
SP90 21995 | 120 |4 80-20 2 s
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Visonik Alphasonik D3200
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SONY X$-1 279.95 100 |5 4 9040 t6 2 S} 10%x5%xT%
XS-11 199.95 0 |5 4 90-19 16 2 S 9x5%xT%
XS-21 179.95 50 |4 4 80-20 16 2 S B8¥%x5%x4%
XS$-601 149.95 70 (8% 4 70-20 16 3 F TVaxTYex3%
XS$-602 129.95 0 |6% 4 7019 t6 2 F TVexT%x3%
XS-201 79.95 50 |5 4 8017 16 w (3 SYaxS5Yex2%
XS-611S 49.95 20 |6% 4 7015 6 w F Thx2Y%
XS$-211S 39.95 15 |5% 4 8512 16 w F 6%hx1%
XS-M31 159.95 5 4 80-19 16 w F 5%x5%x5 Includes 20 W /ch.
internal amp.
XS-M33 199.95 % 4 70-19 16 2 F TYaxT%x6% As above.
XS-202 99.95 S0 |S 4 80-19 16 2 F S¥%x5%x2%
XS-66 159.95 80 |6x9 4 5019 t6 3 F S¥%x9%xd¥
XS-63 139.95 40 [6x9 4 5019 16 3 F 6%x9% x4
XS-62 109.95 40 | 6x9 4 5518 16 2 F 6% x9%x4
X543 139.95 40 |4x10 4 6518 16 3 F 4%x10%x3%
X$-8135 79.95 20 (6% 4 7017 16 2 F T%x2Y
SOUNDMATES S-6 87.50 175.00 75 | 6x9 8 102 £7 2 F/S Adjustabie tweeter.
SPARKOMATIC SK6950 99.95 200 |6x9 4/8 50-20 4 S 6%x9%xd4
SK550 89.95 200 [5X7 4/8 60-20 4 S 8x6x5%
SK650 69.95 200 |6 4/8 7020 4 F 6%x6%x2%
SK6900 §9.95 80 |6x9 4/8 4018 3 S 6%x10%x3
SK525 89.95 50 |4 4/8 80-18 3 S 10%x5%x5
SK6922T 69.95 80 |6x9 4/8 3017 3 S 6%x9%x3%
SK5227 59.95 50 [Sx7 4/8 6017 3 S 8x6x5%
SK622T 49.95 80 (6 4/8 5017 3 F 6%x6%x2%
SK520C 44.95 50 [Sx7 4/8 6015 2 S 8x6x5Y%
SK6920C 47.95 50 [6x9 4/8 3015 2 S 6%x8%x3%
SK620C 3495 S0 |6 4/8 5015 2 F 6%x6%x2%
SK4120C 4795 50 |4x10 4/8 5015 2 S 4%x10x3%
SK600 39.95 30 [6% 4/8 70-15 2 F 6%x6%x1"
SK400 24.95 4 |4 4/8 90-15 w F 4x4x1%
SK410 29.95 4 |4 4/8 90-15 w S S$%hr6%x5
SK313 1295 10 |3 4/8 1258 S 4%x3%x5%
SK355 1295 10 (3% 4/8 10010 w F 4xdx1¥%
VISONIK 03200 150.00 | 45 |4 4 60-22 33 2 F 6%xd%xi%t, tAbove mounting surface,
3Dis.x1tt ttbeiow mounting surface.
03000 188.00 50 |4 4 50-20 2 S 6YxdnxdHn
+4.8
D4200 180.00 50 |4 4 80-22 e ¢ T¥%xd%x2t,
+4,8 3%Dia.x1%tt
D4000 232.00 50 |4 4 2 S 6YxdhxdHh
05000 276.00 50 |4 4 2 S 6Y%xaNnxdH
DMT-1 136.00 50 4 800-19 ¥3 2 F SYx3%x1%
weg20 45.00 60 |6x9 4 4035 13 F/S
w620 45.00 60 f 4 | 4535 3 F/S J
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Kraco KE-6
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ADS P100 Power Plate | 319.95 Amp 51 0.08 17212726 Adjustable input sensitivity, three-
position bass EQ.

BLAUPUNKT BEA-50 92.50 EQ 5 No 12 5%x1'x3%

BEA-100 143.90 Both 5 No 12 15x4 1.0 5Vx1%x5%;
BEA-200 232.70 Both 5 No 12 15x4 1.0 Tax1"x5"% Built-in time delay reverberation.

BON SONIC AE202B Both 5 No 12 50 0.10 6x5x1%

AE2078 Both ¢/ No 12 0.10 6x5x1%

BOSE 1401 217.60 Both Yes t 70 50 0.08 10x5x2% tActive spatial control — no
boost/cut as in passive faders;
see ‘"Speakers” section.

CLARION 300E0B2 199.95 Both 5 No 15 25 1.0 Thx1%ab% Deteat switch, fader.

150EQ0B2 149.95 Both 5 No 15 13.524 1.0 5%x2x5% Power switch, preamp, (ader.
100E0QB3 99.95 Both 5 No 15 135 1.0 5%x1%x6% Oefeat switch, fader.
EE1158 59.95 EQ 5 No 15 5%x2x6 Defeat switch.
GA302E 129.95 Amp 25 1.0 5%x2x6
GA301E 56.95 Amp 120 1.0 5%x1x4
EVADIN EQB-160 39.95 Amp 20 45 30 10 4x1%x5 Booster amp.
FUJITSU TEN CA-200 119.90 EQ 5 No 12 60 1%x3%x5%
PA-130 75.90 Amp 12 1%x5%x5%
0A-150 103.95 Amp 1224 2% x4%x5'%
PA-200 140.00 Amp 70 40 2¥ax?%129%
PA-160 259.90 Amp 70 40x4 2% x5%x9"%
ARTHUR FULMER 150720 49.95 Amp 246 10.0 1%x4%x6
150731 7995 8oth 5 No 10 28 10.0 1713425
150732 99.95 Both A No 12 295 10.0 1¥x5%06%
JENSEN A30 99.95 Amp 80 15 0.3 2
EQ400 129.95 EQ 15 90 0.05 2:16"%x6%
EQA3000 179.95 Both 5 80 17 03 2%x6% 267
JET SQUND JS-51 €9.95 8oth 5 Yeos 12 S0 20 1 1%x4'2x5%
JS-61 89.95 Both 5 Yos 12 60 30 1 1%x4%x5"
SN 119.95 8oth 8 Yos 12 80 40 01 197 a6 %
Jsi1 159.95 Both 12 Yes 12 80 50 0.1 197 %2x6%
KENWOOD KGC-737 249.95 Both 7 No 12 85 t 1 6%x2%xb% 15x2 and 15x2.
KGC-747 164.95 EQ 7 No 12 85 6Yx2%x6%
KAC-727 99.95 Amp 80 15 1 6% x2%x6%
KAC-887 149.95 Amp 92 15x4 1 6x2%x6 Adjustable input sensitivity.
KAC-801 24995 Amp 80 50 1 11%x2%x7
KAC-901 379.95 Amp 92 100 1 11%x2%x8 As above.
KRACO KE-6 89.95 Both 5 No 12 20 10 1%26%x6%
PB-131 39.95 Amp 15 10 2x5x7%
KE.7 169.95 8oth A Yes 12 20 10 21x7x8
KE-5 79.95 8oth 5 Yos 12 15 10 2x5%x7
KE-3 59.95 Both 5 Yos 12 10 10 2x5%x6"%
LINEAR POWER 401 139.95 Amp 95 20 0.15 8%x5x2 Variable input sensitivity.
601 174.95 Amp 95 30 0.15 8x6%x2 As above.
901 229.95 Amp 95 45 0.15 7x6'%x4 As above.
1501 359.95 Amp 95 75 015 72924 As above.
EQ-1 179.95 EQ [ No 9 0.05 4%x4%x1% As above.
PA-1 99.95 EQ 3 No 12 70 0.01 Tx1%x4 High /low level inputs, variable in-
put sensitivity.

MARANTZ SA-2040 160.00 Amp Yeos 10x4 05 2x9%x9%

MINLAMP CORP. Mini-Mac 99.95 Amp 10 40 0.07 4%r2¥ax%, Two mono amps for 40-W stereo.

MX-1000 4%x2%xYe

Oyna-Mac 179.95 Amp 10 150 0.008 (2) 3% xdx1%, Three pieces, 2 amps and 1 power
MX-7000 I%xdx1% supply.

Maxi-Mac 119.95 Amp 10 50 0.07 S5x4x1%

MX-3000
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MITSUBISHI Cv-25 129.95 Amp 85 17x4 5
Cv-22 99.95 Amp 60 15 5
Cv-24 4995 Amp 60 4 5
Cv-23 179.95 8oth 6 65 15 5
MOBILE AUDIO MA-40 67.95 8oth 2 Yes 12 50 40 V.05 1%x6%x3% Front to rear fader.
DEVELOPMENT MA-700 134.95 Both 7 Yos 12 65 50 0.05 1hx5%x2% As above.
MA-1000 164.95 8oth 10 You 12 65 60 005 1Ax5%x2% As above.
MA-7TP 79.95 EQ Yes 12 65 1%x5%x1%
MA-1008 159.95 Amp 60 100 005 2%x7x4%
NUMARK E8600 99.95 8oth 5 Yos 15 80 30 0.05 6'hx2%x6"%
PANASONIC CJ-3000 109.95 Amp 80 14 01 8'1x5%x2%
CJ-4000 189.95 Amp 86 20 0.08 10"1x5%x2%
CJ-5000 22995 Amp 80 50 0.05 9%hxTHhxHh
PIONEER 8P-320 69.95 Amp 70 12 5 2x4%x5% 8ooster ampiifier.
AD-360 149.95 Amp 10 45 5 232928 As above.
AD-30 129.95 8oth 5 Yos 12 65 10 5 2x5%x6%
AD-50 199.95 8oth 5 Yos 12 65 13 5 2%x5%x7
GM-2 44.95 Amp 75 28 0.8 5%hx1x3%
GM4 69.95 Amp 70 10 0.8 5%x1x6
GM-120 149.95 Amp 75 30 0.3 2%x7x8Y%
cD-5 129.95 EQ 7 Yeos 12 70 0.09 2x5%x6%
RADIO SHACK 121862 79.95 8oth 7 No 12 40 1 2x5%x6
12-1861 69.95 8oth 5 No 12 40 05 2x5'%x6
12-1863 4995 8oth 5 No 12 40 03 2x5%x6
ROCKFORD-FOSGATE PR-220 IR 170.00 8oth 2 No 18 80 20 0.05 6%x2%hx4%
PR-235 IR 270.00 8oth 2 No 18 80 35 0.05 THx2%x6%
PR-250 IR 420.00 8oth 2 No 18 80 50 0.05 Two pieces
PR-252 IIR 480.00 8oth 8 Yos 18 80 50 0.05 Two pieces
PR-2100lIR 770.00 8oth 3 Yos 18 80 100 0.05 Two pleces Electronic crossover.
RX-1 660.00 8oth 5 No 18 80 50 0.05 Two pieces dbx decode.
RX-5 950.00 8oth 5 No 18 80 100 0.05 Two pleces Electronic crossover, dbx decode.
SANYO PA7000 39.95 Amp 60 t 10.0 9x7x3 8ooster amp, $18x2 and 3.5x2.
PAGS0S50 129.95 Amp 70 25 0.05 7*4x8x2% Adjustable sensitivity.
PA6100 159.95 Amp 70 50 0.05 7%x7%x3% As sbove.
PA6110 199.95 Amp 10 50 0.05 TY%xTY%x3% As above.
PA6120 179.95 Amp 70 t 0.05 TYHhx14x3% 150x2 and 10x2.
EQZ6210 79.95 EQ 7 No 12 70 6%x4%ax2
EQZ6400 79.95 EQ 7 No 12 80 THhx5x2
SONY XM-120 329.95 8oth 2 No 6 92 60 01 1%x7%x10%
XM-1 299.95 Amp 92 50 08 1%x5%x10%
XM-E7 199.95 8oth v/ No 12 84 14 05 1%x5%x6
XM-55 139.95 Amp 84 14 05 1%x5%x6
XM-45 99.95 Amp 78 10 08 1%x5%x5%
XE-9 119.95 EQ 9 12 92 0.05 1%x5%x7
SPARKOMATIC GE 1000 199.95 8oth 7 No 12 60 50 0.05 T%x2%x9%
GE 50 69.95 8oth 5 No 12 70 20 10 A% x1%x4%
GE 500 89.95 8oth 5 No 12 70 20 10 8% x2x6%
LC 101 4995 Amp 70 20 10 SYx1¥%xdY
LC 50 29.95 Amp 170 20 10 4%x1%x3%
LC 100 49.95 Amp 70 20 10 5%x1%x4Y, Amp and speaker set.
VISONIK A201.E 95.00 8oth No % 20 05 2%x5%x6%
ASOVE 150.00 8oth No 85 50 0.25 2%x5%x8%
AS2000 120.00 8oth No 85 60 0.25 5%x2Y%x6%
ZAPCO PEQ 304.00 EQ 9 Yos 18 86 0.03 8%xd%x1%
150LA 600.00 Amp 102 155 0.08 5%x5%x3%¢t, tAmp, ttpower supply, ++1ESM.
Thxd¥ex2%tt,
5% x3%x1 %ttt
1501 w/ESM 502.00 Amp 102 165 0.20 5%x5%x3%¢t,
T%x4%x2% 114,
5%x3%x1% 1t
1500 428.00 Amp 102 150 0.20 5%x5%x3%1,
Thxa¥x2%tt
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T elevision is 50 years old this
month. On July 21, 1931
regularly scheduled broadcasts of
TV programs were begun by 500-watt
. experimental station W2XAB in New
3 York City from studios located on the
23rd floar at 485 Madison Avenue.
While W2XAB's was the sixth TV
transmitter in Manhattan, this was
the inauguration of scheduled
broadcasting. It was
an invitation-only affair, and
officials, celebrities and leading
entertainers participated in the
ten-act program which ran
from10:15t011:00 p.m
With Ted Husing as master
of ceremonies, Mayor
James J. Walker opened the
program. The station's
""Television Girl,"" Natalie
Towers, was introduced
and she was followed by Kate
Smith, who sang '"When the
Moon Comes Over the
Mountain”’ and '‘Making
Faces at the Man in the
Moon."" Comic Henry Burbig
did a specially titied ''Little
Red Riding Hood,"’ after
which tenor Ben Alley and
contralto Helen Nugent
sang ""Under Your
Window Tonight."" The
Boswell Sisters sang
'Heebie-Jeebie Blues,’
George Gershwin played
'Lisa,”" and Helen
Gilligan and Milton
Watson sang ''Dream

.
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Ben Alley and
Helen Nugent sang

'Under Your
Window Tonight

28
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a Little Dream of Me'* and ""Now You're |
in My Arms ‘
[ In another studio, over 100 guests {
| watched the program on several TV
| receivers with screens about four inches '
| square. The New Yorker magazine, in
August of that year, gave its impression
’ of picture quality |
One night last week Columbia
broadcast two prizefighters in action, to
give the public some idea of what it will

be seeing in a few years. With a dozen From top. Mayor James J
other people we watched the shadowy Walker: views of the studios
images of Benny Leonard and another from in back of and in front
boxer on the small screen of a receiving of the camera, and engineer
set. Only about two people really can Harry Spears makes up TV

see comfortably into the present set; the Girl Natahe Towers; TV
others have to bend and duck and crane department secretary and

their necks over the lucky ones William Schudt, Jr
shoulders Columbia's Television
The fight wasn't very good. The Director

boxers had to stay inside a space about
five feet square and you could see them -
only from their waists up. Now and then el
there'd be a clear picture; then e
the pugilists would appear to be
groping in a fog or chasing each
other in a tank of milk. Faces
and arms dilate and contract
and look crazy, like
images in those trick
mirrors at amuse-
ment parks
Lightingis a
major difficulty. For
the last round, we
went up into the
room where the
fight was going on
it was about the
size of a bathroom
and dark. Out of
a small glass-
enclosed control
room a finger of
light plays upon
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the figures of the performers. If it were
allowed to come to a full stop, it would
be just a spot as big as a thumbnail, but
a disc with sixty holes in it whirls in front
of the line of light, scattering it. This light,
reftected back from the body of whoever
1s being televised, is registered, after a
lot of little miracles, on a screen of a
receiving set. Right now it's hard to get
more than two persons in a picture. Four

Helen Gilligan and Milton Watson
sang ''Dream a Little Dream of Me
and "Now You're in My Arms"’; Kate
Smith did ''When the Moon Comes
Over the Mountain'' and "‘Making
Faces at the Man in the Moon

or five would have to stand back so far
that they wouldn't reflect the light
strongly enough. Performers have 1o be
made up like movie actors, with grease
paint and lipstick
Generally, performers during the

experimental phase of TV were
established stars who were already well
known to radio audiences. One
interesting exception to this was the
'CBS Television Girl,"' Natalie Towers
whose job it was to act as a sort of living
test pattern in front of the TV scanner
Since there was, of course, no history to
the medium, everything had to be tested
—— skin and hair tones, make-up,
clothing colors, backgrounds. This
inevitably led to some humorous bits in
the newspapers — The Times for April
24,1932, reported that a television
watcher had telephoned W2XAB to
"'inquire if television technique permits
artists to go on air without neckties.’ [
The Times went on to explain that ''red
appears white when televised, so the red
tie turned white which blended with the |
shirt. Incidentally, that is why the
performers use black lipstick instead of
red, otherwise their lips appear white |
Indeed, the American for July 30, 1931, |
reported that "'wizards in the laboratories |
are now deep in conference over what |
color lipstick is the most suitable for
television, how best to present a play,
what kind of mechanical props to use




Director of make-up probably will be
one of the biggest jobs in the studios
when television is here in a big
way

By the end of 1931, W2XAB was
broadcasting some seven hours of
programming a day, seven days a week
The next year, the station reported the
results of the Presidential election
contest between Roosevelt and Hoover

Transmission during the early 1930s
was on a channel between 2,750 and
2,850 "kilocycles'" with 60-line
scanning and 20 frames per second; the
sound portion of the program was
broadcast over W2 XE . a shortwave
station at 49.02 meters, and a coast-to-
coast network of 85 stations linked to
WABC in New York. At 500 watts, the
video transmitter was expected to do
little more than cover Manhattan, but the
October 4th Brooklyn Eagle carried a
note that ""dances, sithouettes and visual
announcement signs have lately been
reported seen by television as far as
Indianapolis, Ind., while reports arrive
weekly from Toronto, Chicago,
Washington, and other distant cities. The
sound accompaniment for the visual
programs 1s reported heard almost
nightly in many parts of South America,
Europe, New Zealand and Australia, in
favorable weather conditions

In July of 1932, William A. Schudt
Jr., Columbia Broadcasting's Director of
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On the first broadcast by
W2XAB, George Gershwin
played "'Lisa’" and
dapper Ted Husing

was the master of

ceremaonies
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TV Programs, estimated that there were
some 9,000 television receivers in the
metropolitan New York City area alone
However, on Feb. 23, 1933,
broadcasting was suspended, and
management stated
"We now feel that further operation
with the present facilities offers little
possibility of contribution to the art of
television, and we have, accordingly,
decided to suspend temporarily our
program schedule. . . . Itis our intention
to resume our experimental
L transmission as soon as we are
& sufficiently satisfied that advanced
equipment of broader scope can be
installed. Until then our activities will
be confined to the laboratory and
the maintenance of our close
contacts with other
organizations in the field
In 1937, W2XAB's parent com
pany ordered one of the world's most
powerful TV transmitters for installation
on the Chrysler Tower, together with the
then state-of-the-art electronic camera
equipment for film and live pickup. This
equipment was designed for 343-line
images, but even while it was under
construction, the order came for
modification to a 44 1-line standard. In
1941, the standard was raised still
higher, to the present-day 525 lines
Work began on the installation of the

BAFEEETST T et T
Henry Burbig, who was
later to play ' 'Tinker, the
Toymaker' on "'Tinker's
Workshop, ' a five-day-
a-week show on WABC
during the mid-1950s
did his routine, "'Little
Red Riding Hood

Chrysler Tower transmitter on
September 27, 1938. The equipment
weighed some 100,000 pounds and
was to be installed 300 feet above street
level. Moreover, the equipment had to
be moved into the building during the
night and on weekends so as not to
disturb normal building tenant traffic
Moved up some 60 stories by freight
elevator, the final 14 stories were
covered by hoist. In addition to the
transmitter itself were the electrical
transformers and feeders needed to
supply some 500,000 watts of power
— 300,000 of which were for actual
current broadcasting needs, with the
remainder being held in reserve for
possible expansion or unforeseen
requirements. On October 10, 1939,
the new transmitter was test operated for
the first time

The Federal Communications
Commission gave approval for regularly
scheduled commercial TV broadcasting
on July 1, 1941, and on that date two
stations began such broadcasting. One
of them was W2XAB, which changed its
call letters that day to WCBW. A 15-
hour-a-week schedule remained
standard for 11 months until it was
curtailed, as was the schedule of other
TV stations, to four hours a week to
conserve scarce tubes and manpower
during wartime
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Designed
for
Accuracy

The unique design of the head
assembly for the Reference Series
Model 105.2 and Model 105.4 is just
one example of KEF's world-
renowned research and engineer-
ing excellence

Each unit is housed in its own enclo-
sure of selected dimensions to
support optimum radiation over the
operating frequency range, and is
scientifically shaped to avoid un-
wanted secondary wave formation.

The outstanding acclaim for the
Model 105.2 created a demand for a
system of similar performance and
accuracy from a smaller enclosure,
and at a more affordable price
Hence the Model 105.4

Like all Reference Series Speaker
Systems, the Model 105.4 is a prod-
uct of KEF's “Total System” design
approach, where the drive units, filter
network and enclosure are devel-
oped together to achieve a targeted
response.

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

Of course, the ultimate criteria is in
listening. Visit your KEF dealer and
listen to the new Reference Series
Model 105.4. For his name, write:

KEF Electronics, Ltd.

o Intratec, P.O. Box 17414
Dulles international Airport
Washington, D.C. 20041
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BUILD A

HIGH PER-
FORMANCE

THD

ANALYZER
PART ONE

ROBERT R. CORDELL

T he Total Harmonic Distortion
(THD) analyzer is probably the
most widely used instrument for
evaluation of distortion in audio systems.
Unfortunately, those analyzers which are
good enough to evaluate contemporary
equipment generally cost in the neigh-
borhood of $2,000. Because of a care-
ful selection of features and a topology
which lends itself to realization with low-
cost components, the analyzer de-
scribed in this article can be constructed
for a fraction of that cost, while providing
a measurement floor on the order of
0.001 percent across the full audio band

A typical measurement setup of a
THD analyzer is shown in Fig. 1. It con-
sists of a low-distortion oscillator feeding
the Unit Under Test (UUT) which in turn
feeds the THD analyzer; an oscilloscope
1s optionally used to observe the wave-
form of the distortion products. (In most
high-performance THD analyzers, the
oscilloscope and analyzer are in one
unit)) It is well known that a nonlinearity

The 'scope photo in Fig. 2 shows the
fundamental sine wave in the top trace
and a typical distortion waveform in the
bottom trace. Viewing the distortion in
the "time domain'’ is very useful in eval-
uating the nature of the distortion mech-
anism. Here, the disturbances near the
zero crossings of the fundamental imply
that crossover distortion exists. As far as
audibility is concerned, for a given mag-
nitude of distortion, smooth or “soft”
distortion waveforms are preferable to
jagged or "'harsh’* waveforms

How THD Analyzers Work

We can get a feel for some of the ana-
lyzer requirements by seeing what the
desired performance specification im
plies. Here, our goal is a measurement
floor of less than 0.001 percent. This
means that if we bypass the UUT, that
which remains after the fundamental is
rejected is less than 0.001 percent, or
100 dB down. The residual will consist
of distortion, unrejected fundamental,
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in the UUT, when adequately excited by
a sine wave (the so-called '‘fundamen-
tal'"), will produce at the output harmon-
ics of the sine wave in addition to the
fundamental. The principle of the THD
analyzer is to remove the fundamental
entirely and measure what is left. This
removal of the fundamental is usually
achieved with an extremely sharp and
deep notch filter centered on the funda-
mental frequency

noise and hum. Clearly, we need a very
good oscillator, one with distortion at
least 10 dB down from the floor, or bet-
ter than 0.0003 percent. In addition,
low-noise, low-distortion electronics
throughout the analyzer are mandatory
Similarly, the notch filter should prob-
ably have at least 110 dB of rejection,
while attenuating the closest harmonic
(the second) by less than, say, 0.5 dB
Such a sharp notch is normally difficult

|




PART ONE

to achieve and even more difficult to
tune manually. This problem is dealt with
in most high-performance analyzers by
automatic tuning circuits, often termed
“auto tune'’ [1]. Notch filters are gener-
ally realized by passing the signal
through two paths with differing phase
and/ or amplitude characteristics so that
the two resulting outputs are equal and
of opposite phase only at the center fre-
quency. When combined, the signals
thus cancel each other at the center fre-
quency. It can be seen that an automatic
tuning system must exert two types of
control: One to assure the proper phase
relationship at the notch frequency, and
one to assure that the amplitudes of the
two signals are exactly equal at the
notch frequency so that full cancellation
can occur. As we shall see later, these
two control circuits each function by ex-
amining different characteristics of the
output of the notch filter and then adjust-
ing notch filter control elements accord-
ingly. The auto-tune circuits of a THD an-
alyzer are generally responsible for a
substantial portion of the overall cost,
but they are virtually indispensable. With
well-designed auto-tune circuits, rejec-
tion of the fundamental is so complete
that analyzer internal distortion and noise
generally dominate the residual and es-
tablish the measurement floor

To make maximum use of the con-
venience associated with auto tune, it is
best to have the oscillator packaged in
the analyzer so that its frequency can be
controlled in step with that of the ana-
lyzer. This also tends to reduce the con-
trol range required of the auto-tune cir-
cuits, making them less prone to limit an-
alyzer performance

An additional feature found in most
better analyzers is called "'auto set
level."" In analyzers without this feature,
a level-setting calibration adjustment
must be made whenever the input level
is changed. An auto set level feature
permits the input level to the analyzer to
change over some range, say *10 dB,
without affecting the calibration of the
distortion meter. It is achieved with a
type of a.g.c. circuit which adjusts the
gain in the measurement path (after the
notch filter) downward in direct propor-
tion to increases in input level

Finally, many analyzers include high-
pass and low-pass filters of varying com-
plexity and flexibility to optimize perform-
ance. These distortion product filters are

placed in the measurement path after
the notch filter. Generally, a high-pass
filter is used to minimize the effect of
hum in the UUT on the measurement
Low-pass filters are usually employed to
limit the measurement bandwidth (to
minimize noise) while passing all of the
harmonics of interest (e.g., up to the
tenth)

Practical Analyzer Design

My goal here was to provide a THD
analyzer design capable of state-of-the-
art performance which can be construct-
ed at moderate cost and with readily
available parts. At the same time, | felt
that retaining the features of a built-in os-
cillator, auto tune, auto set level, and
product filtering was essential. One com-
promise made to keep down costs was
to limit the number of switch-selectable
operating frequencies to 10 evenly
spaced frequencies per decade from 20
Hz to 200 kHz. Another cost saving re-
sulted from the extensive use of ICs
even in the most critical circuits. In par-
ticular, the superb distortion perform-
ance of the 5534 operational amplifier
made this possible.

A major expense in many analyzers is
due or related to the control elements in
the auto-tune circuits. The use of so-
called "'state-variable filters'* in both the
oscillator and the notch filter in this ana-
lyzer permitted the use of inexpensive
FETs as the control elements in these
circuits. The greater immunity to control-
element nonlinearities of these filters has
been pointed out in [2]). The topology of
these filters also permits the use of *10
percent capacitors where precision com-
ponents would normally be required.

While several sets of four identical
range-selection resistors must be
matched to within *1 percent, the abso-
lute value of these resistors is not critical
Thus, a patient constructor with a digital
VOM or simple resistor bridge can select
matched sets from standard 5 percent
carbon-film resistors. It's highly unlikely
that you won't find four or more resistors
matched to within *1 percent among a
group of ten *5 percent carbon-film
resistors purchased at the same time

The exterior and interior views of the
completed analyzer are shown in Figs. 3
and 4. The circuitry of the analyzer re-
sides on one small and two medium-
sized single-sided printed circuit boards;
the regulated power supply is housed in
a small metal box at the rear. As can be
seen from the photo in Fig. 4, the major
part of the construction effort is in the
range and frequency switch wiring. As a
guide to cost, the three circuit boards
and their associated components will
typically cost about $160. The cabinet,
power supply. meter, switches, switch-
mounted components, etc. will represent
additional expenses.

Before proceeding, one word of cau-
tion is in order. This ambitious and
moderately expensive project should not
be attempted by anyone who has not
previously built and troubleshot electron-
ic construction projects. Anyone who
does not own or have access to an o0scil-
loscope should also think twice before
embarking on it. This is a challenging
construction project requiring consider-
able effort and patience, but the payoff
is great for anyone who wants a THD
analyzer with state-of-the-art perform-
ance

Fig. 1 — Typical

measurement -
setup of a THD SINE WAVE UNDER
analyzer SOURCE TES

Fig. 2 — 'Scope
photo showing the
fundamental sine
wave (top trace)
and a typical
crossover distortion
waveform (bottom
trace).
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Overall Design

A block diagram of the complete ana-
lyzer is shown in Fig. 5. We'll now pro-
ceed with a brief overview of the ana-
lyzer's operation at the block diagram
jevel before moving on to more detailed
descriptions of the individual circuits.

The signal source resides on a single
p.c. card, CP1, and consists of a state-
variable oscillator, the necessary ampli-
tude stabilizing circuits, an output ampli-
fier, a level control, and an output atten-

uator. The amplitude control circuit is es-
sentially a level detector which generates
a d.c. error signal to feed the amplitude
control multiplier. The latter controls the
amount of positive feedback in the oscil-
lator and consists of an FET and an op-
erational amplifier

The input circuits, controllable notch
filter, auto-set level circuit, and distortion
product amplifiers are located on a sec-
ond p.c. card, CP2. The notch filter con-
sists of a differential amplifier which is

fed the input signal and a version of this
signal which has passed through a state-
variable bandpass filter whose frequency
and gain are controlled electronically. At
the center (fundamental) frequency, both
inputs to the differential amplifier are
identical in phase and amplitude, leaving
only the distortion products at its output.
The bandpass filter is sufficiently narrow
that its output is very small at the second
harmonic and higher frequencies, result-
ing in less than 0.5 dB of attenuation at
the second harmonic. Operation of the
notch filter is illustrated by the frequency
response curves in Fig. 6.

The auto-set level circuit consists of
two voltage-controlled amplifiers (VCAS)
to which are fed identical control signals
so that their gains vary in the same fash-
ion. One VCA is in the path of the distor-
tion product signal, while the other ("'ref-
erence'’’ VCA) is fed the output (the
filtered fundamental) from the state-vari-
able bandpass- filter. The latter VCA
feeds a level detector whose d.c. output
controls both VCAs. The a.g.c. loop
formed by the level detector forces the
output of the reference VCA to be at a
fixed reference level. Thus, if the input
signal level doubles, the gain of both
VCAs will be halved, resulting in the
proper gain correction being applied to
the distortion product path. Both VCAs
are realized from inexpensive 1496-type
balanced modulator ICs and achieve a
control range of +20 dB with better than
+0.5-dB tracking. Notice that the dis-
tortion performance of the VCAs need
not be exceptionally good because the
one in the measurement path is passing
only distortion products. Placement of
an a.g.c. circuit ahead of the notch filter
would necessitate the use of an extreme-
ly Jow-distortion VCA and might also
compromise the noise floor of the instru-
ment.

The auto-tune control circuits, prod-
uct filters, status indicator circuit, and
meter amplifier are located on a third
p.c. card, CP3. The auto-tune control
circuits consist of amplitude and fre-
quency detectors which produce d.c. er-
ror signals to control the gain and center
frequency of the state variable bandpass
filter. These detectors function by look-
ing for small amounts of fundamental in
the output of the notch filter

The principle of operation is as fol-
lows: An amplitude error between the
two signals at the inputs of the differen-
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NP P A2 R s il Fig. 5 — THD analyzer block diagram
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tial amplifier will result in a small amount
of in-phase (or 180-degree out-of-phase)
fundamental at the output of the notch
fiter. The polarity of this error signal indi-
cates which direction of amplitude ad-
justment is necessary. Similarly, but less
obwviously, a frequency error in'the band-
pass filter will result in a phase error be-
tween the two signals at the differential
amplifier. This will result in a small
amount of fundamental component at
the output of the notch filter whose
phase is lagging or leading 90 degrees
(quadrature) relative to the fundamental
Whether the component is lagging or
leading indicates which direction of fre-
quency adjustment is necessary

Each detector functions by comparing
the output of the notch filter (after the
auto-set level VCA) to a version of the
fundamental supplied by the bandpass
fiter. The amplitude detector looks for
in-phase fundamental components by
making its comparison with an in-phase
version of the fundamental supplied by
the bandpass filter. Similarly, the fre-
quency detector looks for quadrature

fundamental components by making its
comparison with a 90-degree phase-
shifted version of the fundamental, also
conveniently supplied by a different out-
put of the bandpass filter. The ready
availability of this quadrature fundamen-
tal signal is an additional advantage of
the state-variable filter

The d.c. control signals from the level
and frequency detectors also feed a sta-
tus indicator circuit. This circutt drives
front panel LEDs which indicate whether
the input signal is too high or too low and
also whether the input frequency is too
high or too low (useful when a source
other than the internal oscillator is used)

The high-pass and low-pass product
filters in this design are both second-or-
der (12 dB/octave) designs whose cut-
off frequencies track changes in the se-
lected fundamental frequency. These
tracking filters substantially improve the
measurement floor and simplify use of
the analyzer by automatically providing
optimal filtering regardless of the funda-
mental frequency setting

The high-pass filter falls off at 12 dB/

octave below the second harmonic fre-
quency. lts roll-off shape is chosen so as
to have a minimal effect on distortion
product frequency response. The low-
pass filter is a second-order Bessel de-
sign which 1s down 3 dB at the tenth
harmonic frequency. The excellent
phase response characteristic of this de-
sign minimizes waveform distortion of
the distortion products, preserving the
accuracy of the visual display. The ana-
lyzer's overall distortion product frequen-
cy response is shown in Fig. 7

While requiring little in the way of
electronics, these tracking filters do add
substantially to the complexity of the fre-
quency and range switches, and some
builders may prefer a simpler and less
expensive alternative. Such an ap-
proach, providing the fixed filtering at
400 Hz, 30 kHz, and 80 kHz found on
many commercial analyzers, is also de-
scribed later in this article.

As a convenience, notice that with the
flip of a switch (S6), the input level can
be directly read with the range selected
by the analyzer's input attenuator
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State-Variable Filters

Because it is central to the operation
of the analyzer, a few words of explana-
tion regarding the state-variable filter are
appropriate at this point.

A simple state-variable bandpass filter
is shown in Fig. 8. It consists of two inte-
grators and an inverter connected in a
loop. An input resistor (R)) and a second
feedback loop (Re) around the first inte-
grator (A1) complete the filter.

The term ''state variable' comes from
linear system theory involving solutions
to linear differential equations. The state
of such a system at a given point in time
is completely determined by the values
of the system’s state variables. The

state-vanable fiter models a second-or-
der differential equation in much the
same way as one would model such an
equation on an analog computer. In this
context, the state variables are the out-
put voltages of the two integrators.

A key to understanding the state-vari-
able filter is the recognition that an inte-
grator has a frequency response which
decreases with increasing frequency at
6 dB/octave and introduces a 90-de-
gree lagging phase shift at all frequen-
cies. Let's temporarily ignore the input
resistor R, and the bandwidth-setting
resistor Rg and assume that we have a
1-V, 1-kHz signal at the output of A1.
Each integrator is formed by a resistor

(R1 = R2), a capacitor (C1 = C2), and
an operational amplifier. The gain of the
integrator is equal to 1 /(2nRCH), where f
is the frequency of interest and R and C
are the values of R1, R2, C1 and C2. R
and C are chosen here for an integrator
gain of unity at our 1-kHz operating fre-
quency. The inverter aiso has a gain of
unity. Notice that as the 1-V signal tra-
vels around the loop, it picks up 90 de-
grees from each integrator and 180 de-
grees from the inverter for a total of 360
degrees, which is the same as zero de-
grees. Thus, at 1 kHz the signal from A3
feeding the A1 integrator is exactly the
signal required to provide and sustain
the assumed output. We therefore have
an oscillator.

Looking at it from a slightly difterent
view, the feedback from A3 produces a
current in R1 which is just equal to the
current required by C1 given the as-
sumed signal at the output of A1. The
currents into and out of an ideal op-
amp's virtual ground (the inverting input
when the noninverting input is grounded)
must always equal each other.

We can think of an oscillator as a
bandpass filter with infinite Q. What if we
want finite Q? We add resistor Rg, often
called the damping resistor. We now
need an input, so R, is also added. If we
make the same assumptions as before,
we see that the current in R1 still
balances that in C1 at 1 kHz. The cur-
rent in Rg must therefore come from the
input via R,, so the voitage gain at 1 kHz
(the center frequency, f,) is Re/R), and
the phase shift is 180 degrees.

At higher frequencies the current de-
manded by C1 increases and that pro-
vided by R1 decreases. The input must
now supply the extra current for C1 as
well as that demanded by Rg. A larger
input is thus required for a given output,
corresponding to decreased gain. By a
similar argument, the gain can be seen
to decrease at frequencies below f, as
well. We thus have a bandpass charac-
teristic. The Q of this filter is proportional
to the value of Rg. The center frequency,
f,. will always be the frequency at which
the gain around the main loop is unity.
This means that the center frequency
can be conveniently changed by altering
R, C, the inverter gain, or any combina-
tion of these

With a bit more reasoning, it is easy to
demonstrate that the output of the sec-
ond integrator (A2) provides a 12 dB/
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Fig. 9 — Circuitry of the THD
analyzer’s signal source.

CI3 - C20 - BYPASS NOT SHOWN  (GiF

octave low-pass characteristic. Notice
that the phase of this output lags that of
the bandpass output by 90 degrees at
all frequencies. This feature is used to
provide the required 90-degree phase-
shifted fundamental signal to the fre-
quency detector in the auto-tune circuit

The Signal Source

With a solid understanding of the
state-variable filter, operation of the
state - variable oscillator is quite simple.
As in the earlier example, we remove R,
and Rg as a start

As with any linear oscillator, we must
provide a means to control the amplitude
of the oscillations, i.e., provide a type of
a.g.c. circuit. Recognizing that the pres-
ence of Rg produced negative feedback

around the first integrator which tended
to damp out oscillations, we can reason
that a feedback circuit around A1 which
can provide variable amounts of nega-
tive or positive feedback will allow us to
control the oscillations. Negative feed-
back will cause the oscillations to decay,
while positive feedback will cause them
to grow. This can be accomplished with
a multiplier and a resistor in place of Rg
To complete the oscillator, we must add
a control circuit to measure the ampli-
tude of the oscillations, then compare it
to a fixed reference, and finally deliver a
d.c. error signal to the control input of
the multiplier

The complete schematic of the signal
source is shown in Fig. 9. First, a word
about notation and conventions used on

the schematics in this article. For sim-
plicity, power-supply bypass capacitors
and power-supply connections to stand-
ard pin-out operational amplifiers (+15
Vtopin 7,-15 V to pin 4) are not shown
Off-board interconnection terminals are
designated with an "E'" number. Termi-
nals on different boards which are con-
nected together have the same E desig-
nation

Each pole of a multi-pole rotary switch
is designated with a letter, beginning
with ""A’" closest to the front panel
Wafers with two poles have the left-hand
pole (as viewed from the front panel)
designated with the earlier letter in the
alphabet; the letter for the right-hand
pole is next in the alphabet. Arrows on
switch wipers indicate clockwise rotation
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as seen from the front panel. Tuning
resistors are designated by the letter of
the switch pole on which they are mount-
ed (each resistor is mounted between
adjacent switch positions on a given
pole). Tuning capacitors are mounted
between two adjacent wafers on the
range switch, and they are designated
by the letters corresponding to the two
switch poles to which they connect

Because of the large amount of wide-
band gain packaged in this unit, specific
approaches have been taken in terms of
grounding and shielding strategy to
avoid oscillations and interference pick-
up. Much of this is shown on the
schematics to permit easy duplication.
The & symbol, one of three different
grounding symbols on the schematics,
denotes a single-point chassis ground lo-
cated at the input jack. All leads with this
symbol are connected directly to this sin-
gle point. The <& symbol denotes a
secondary single-point signal ground on
CP2 (Figs. 12 and 13, Part Il). This
ground is connected to the single-point
chassis ground via the shield of the input
lead to CP2. The < symbol denotes
ordinary multi-point circuit grounding
Each circuit board has its ordinary circuit
ground connected to the single-point
chassis ground, and positive and nega-
tive supply voltage is also distributed on
a single-point basis from the location of
the single-point chassis ground

Returning to the circuit discussion,
the oscillator proper in Fig. 9 consists of
IC1 (inverter), IC2 and IC4 (integrators)
Frequency-setting resistors R(F) and R(E)
are mounted on frequency switch S3,
while the corresponding capacitors
C(KM) and C(LN) are mounted on range
switch S1. Notice that the circuit has
been slightly rearranged from that of Fig.
8, with the inverter "'up front"" and with
the amplitude control feedback (IC3) en-
compassing both the inverter and the
integrator. This arrangement permits fre-
quency changes to be made by chang-
ing the switch-selected resistors without
altering other operating characteristics of
the oscillator. The analog multiplier for
amplitude control is realized by op-amp
IC3 and FET Q1. Notice also that each
range has its own frequency trimmer (R1
to R4) to allow close matching of the os-
cillator frequency to that of the analyzer
notch filter without requiring precision
frequency-setting capacitors

The output of the oscillator is taken

i

from IC4, which would correspond to the
low-pass output of the filter in Fig. 8
This provides lower distortion and points
to a significant advantage of the state-
variable approach [2.] Given low-distor-
tion amplifiers, the dominant distortion in
an audio oscillator results from nonlin-
earnty in the amplitude control element
(here the multiplier) and ripple in the
d.c.” control signal as a result of the
detection process in the amplitude con-
trol circuit. In either case, this distortion
is injected at the inverter (IC1) in this de-
sign. The two integrators between this
point and the output provide a 12 dB/
octave roll-off to these injected harmon-
ics, thus affording a 4-to-1 reduction ra-
tio in second harmonic and a 9-to-1 re-
duction in the more significant third har-
monic. The integrators also tend 1o filter
out noise, permitting the amplitude con-
trol multiplier to operate at a lower signal
level, thus reducing its distortion from
the start. These same advantages are
also used in the analyzer notch filter
As mentioned above, the amplitude
control circuitry can be a major source of
distortion in an audio oscillator. it is
therefore important that ripple in the con-
trol signal be minimized by providing ad-
equate filtering. However, it must also be
realized that what we are dealing with
here is a feedback control system, and
stability must be considered. Because
heavy filtering of the control signal intro-
duces delay in the feedback loop which
will decrease stability, we have conflict-
ing requirements. A further strain on sta-
bility is generated by the need to have
very high d.c. gain in the control circuit
to minimize output amplitude errors and
thus provide a very flat frequency re-
sponse. The control circuit used in this
design deals with these problems
The detector portion of the amplitude
control circuit includes IC5 and Q2 to
Q4. Balanced oscillator output signals
are provided by IC4 and inverter IC5 to
the full-wave rectifier composed of
transistors Q3 and Q4. Transistor Q2
provides a forward bias equal to one
base-emitter drop to Q3 and Q4 so as to
minimize detection errors resulting from
their turn-on voltage requirement. The
use of a full-wave rectifier greatly re-
duces the magnitude of the ripple in the
control signal. The trimmer potentiome-
ter in the feedback path of IC5 permits
adjustment for perfect balance of the two
signals feeding Q3 and Q4. This mini-

mizes distortion by minimizing ripple

The rectified signal is filtered by the
capacitor connected to E7 whose value
is selected by the range switch (S1) to
optimize the control dynamics for each
frequency range. The filtered d.c. is then
applied to differential amplifier 1C6
where it is compared to a supply-derived
d.c. reference voltage to produce an er-
ror voltage. The control circuit estab-
lishes the desired operating level of
about 1.6 Vrms at IC4's output.

From IC6 the error signal proceeds to
FET driver amplifier IC7 through a non-
linear network. Under quiescent condi-
tions the error voltage is small, and the
gain in this path is relatively low so that
ripple transmitted to the FET gate will be
minimized. Under large-error conditions,
such as just after a range change, the
gain in this path becomes large to speed
up amplitude stabilization. This is ac-
complished by diodes D2 and D3, which
bypass R16 under these conditions.

For a.c. error signal components, IC7
operates as a simple inverting stage
whose gain is set by R15. This assures
stability of the feedback loop formed by
the a.g.c. circuit. However, for d.c. error
signals capacitor C6 provides for an ex-
tremely large gain in IC7. In essence,
IC7 looks like an integrator at low fre-
quencies. The output from this integrator
will continue to change and adjust the
gate voltage of Q1 until the error voltage
from IC6 goes to zero. Following a range
change, it takes the integrator about five
seconds to drive the oscillator amplitude
to within 0.1 dB of its final value. Diode
D1 prevents a large forward bias from
ever being applied to Q1

The amplitude control multiplier is im-
plemented by IC3 and FET Q1. The FET
acts as a variable resistance, with the re-
sistance controlled by the d.c. voltage
applied to its gate by IC7. As the gate
voltage varies from zero to a negative
value equal to its ''pinch-off’" voltage
(typically 5 to 10 V), its resistance from
drain to source varies from about 25
ohms to infinity. IC3 is connected as a
differential amplifier whose positive and
negative inputs each receive a portion of
the signal applied by IC2. Such a circuit
can provide inverting or noninverting
gain depending upon the relative bal-

ance between the circuits associated |

with the inverting and noninverting in-
puts of the op-amp. FET Q1 controls this
balance. When the FET resistance is
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The HE Family:
Hyperelliptical-Equipped

V15 Type v MV30HE
3-1; grams

M97HE-AH
(wnth anached headshell)
3-1) grams 13 grams

.

M75HE J Type 2
M735HE Type 2 11-21 crams
7-1, grams

When you’re ready
to “face” the music
we have a tip

for reduced
distortion

Whether you are seeking to reproduce the full
dynamic range in the grooves of today's new
superdiscs, or simply to obtain maximum listening
pleasure from treasured "oldies™ in your record col-
lection, you need a phono cartridge that will deliver
optimum trackability with minimum distortion

Because the phono cartridge is the only
pointof direct contact between the record and your
entire stereo system, its role is critical to faithful
sound re-creation. That's why upgrading your
phono cartridge is the single most significant (and
generally least costly) improvement you can make
to your stereo system

To that end Shure now offers the Hyperellip-
tical Stylus Tip configuration—first introduced on
the critically acclaimed V15 Type IV—in a full line of
cartridges with a broad range of prices.

The Hyperelliptical Stylus Tip has been
called the most significant advance in decades in
tip geometry. It has a narrower and more uniform
elongated contact area that results in significantly
reduced intermodulation and harmonic distortion

Look over the list at left to see which Shure
HE cartridge best matches your tracking force
requirements

Shure has been the top-selling cartridge
manufacturer for the past 23 years. For full details
on this remarkable line of cartridges write for AL667.

Go with the leader —Shure.

5] SHURE |

Shure Brothers Inc., 222 Hartrey Ave , Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components, microphones
sound systems and related circuitry

Enter No. 50 on Reader Service Card
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low, the noninverting gain exceeds the

inverting gain so that a noninverting
overall characteristic results. When the
FET resistance is high, the opposite ac-
tion results. At some intermediate FET
resistance, the circuit is balanced and
the gain is zero.

FETs are not perfectly linear resistors,

their drain-to-source resistance tends to
be a function of the drain-to-source volt-
age. Such a nonlinearity can create dis-
tortion, making this a major concern.
One way of minimizing this distortion is
to operate the FET at the lowest possible
signal level across it that is consistent

| with acceptable noise performance. The

Impress your neighbors.

Graphic equalization, an integral part of the contemporary home music
system, gives you the kind of focussed music power that will bring your
neighbors over for a late night get together.

The new MXR Stereo Octave Equalizer lets you remix your music so that
you can bring up that earth shattering bass line, screaming guitar solo or
any part of the performance loud enough for everybody to hear withcut

boosting noise.

Annoying problems like hiss, turntable rumble and other kinds of distortion
are easily overccime with the Stereo Octave Eq. It can accommodate the
extended dynamic range of the new high performance discs and be an
invaluable tool when recording car stereo cassettes.

Featuring professional specs and the highest quality components
hand-assembled in Rochester, N.Y., USA, the MXR Stereo Octave Eq
adds clean, noise-free power to specific parts of your music while
maximizing your system’s response. Check one out at your local MXR
dealer and get to know your neighbors better.

MXR Innovations, 'nc.

740 Driving Park Avenue, Rochester, New York 14613 (716) 254-2910

Consumer
Products Group

excellent low-noise performance of the
associated 5534 op-amp makes it possi-
ble here to operate at a level of only
about 40 mV rms across Q1. This is es-
tablished by the voltage divider which
applies a fixed level of about 40 mV rms
to the noninverting input of IC3. Because
of the virtual short existing between the
input terminals of an op-amp operating
with negative feedback, this voltage also
must appear at the inverting terminal of
IC3. and thus across Q1

A second way of reducing FET distor-
tion involves a well-known technique
wherein half of the drain-to-source signal
is fed back to the gate of the FET. This
provides a first-order correction for the
nonlineanty, practically eliminating sec-
ond harmonic distortion and leaving only
a small amount of third and higher order
harmonic distortion. This feedback is
provided by the 750-kilohm resistor
(R13) connected to the gate.

The remainder of the signal source
consists of the level control (R30), the
output amplifier (IC8), and the output at-
tenuator. The level control provides con-
tinuous adjustment of the output ampli-
tude, while the output attenuator pro-
vides maximum output ranges of 5 V,
1.5V, 500 mV, and 150 mV. An off
position is also provided which effective-
ly kills oscillations, and it should be used
when a different signal source is being
employed so that crosstalk from the os-
cillator into the analyzer cannot affect re-
sults. The attenuator establishes a con-
stant output impedance of 600 ohms. A
fixed 1.6-V rms "'sync’’ output is also
provided by the signal source, which is
useful as the trigger source for an oscil-
loscope used to visually monitor the dis-

f
|
| References
|
|
|

tortion signal output of the analyzer
Having discussed the overall analyzer
In general and the signal source portion
in detail, we now conclude Part |. Next
month, in Part Il, | will describe the re-
maining circuits in detail
details and adjustment procedures will
be covered in Part lll A

1. Hewlett-Packard, HP 339A Distortion Analyzer
User's Manual

2. Hoter, B. E., "A Comparison of Low Frequency
RC Oscillator Topologies,”” Preprint #1526, 64th
Convention ot the Audio Engineering Society, New
York City, November 1979

3. Getfe, P. R., ""How to Build High-Quality Filters
Out of Low-Quality Parts,” Electronics, November
11,1976

Construction.
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WE DIDN'T GET TO BETHE
LEADING AUTO SOUND SPECIALIST
BY STANDING STILL.

Simulated \
LED readout -

AUTO SOUND IS DIFFERENT THAN HOME | 23t

SOUND. Nobcdy knows that better %
than Delco. We've been leading the ‘
way with spezialized sound systems o
for GM cars and trucks for over 44 ==t
years. Our auzo sound firsts inciade:

1
the first solid state radio, the first o S { ]

AM/FM car stereo, and the first 4
in-dash radiovtape player.

WE KNOW DRIVING IS A FULL-TIME JOB.

E. SO, we pioneered the use of
i practical features suck as
S push-button tuning. At Deico we
specialize in developing

o = sophisticated electronic inner
¢ reuitry which eliminates the
nzed for distracting switches and
tiny controls.

WE MAKE SPEAKERS FEEL AT HOME ON THE ROAD.
Extreme heat, humidity and vibration in the o
automotive environment can quickly deteriorate

speakers. &1l of our standard speakers and our 4
optional Celco Sound™ extended range
speakers are desicned to perform in this

HOME STEREO STANDS STILL. Car stereo doesn'’t.

To compenséte for vehicle movement, Delco
ETR™ cassette units contain sophisticated
features such as: microprocessors, keyed AGCs
and audio processor circuits to improve
reception. Automatically.

THE LAST THING YOU WANT IS STATIC. A car stefeo
is surrounded by electrical components
which can generate static. Because we kaow
te entire electrical system of GM vehicles,
we build features like impulse noise blarkers
into Delco-GM stereo systems to help
minimize interference.

severe environment.

©)

%

BELIEVE YOUF. OWN EARS. When you buy your
new GM car or truck, ask your dealer to
demonstraze a Delco sound system. Your ears
are in for a pleasant surprise. Nobody knows
the inside of GM vehicles quite like the auto-
motive sound specialists at Delco Electronics
Division of ©3eneral Motors Corporation.

Delco[f]

MILES AHEAD
IN SOUND EXPERIENCE.

Enter WO 11 g Header Service Carg




FQUIPMENT PROFIE

| Spurious Rejection: 50 dB
THD: 0.3 percent, 1 kHz

Amplifier and Preamplifier Sections

Power Output: 150 watts per channel
8-ohm loads, 20 Hz to 20 kHz

Rated THD: 0.015 percent

IM: 0.01 percent for 75 watts into 8
ohms

Damping Factor: Greater than 60

Frequency Response: MM phono, 20
Hz to 20 kHz, *0.2 dB; MC phono
30 Hz to 20 kHz, +0.3 dB; AUX, 5 Hz
to 50 kHz, -1.0 dB

Input Sensitivity: Per new IHF stand-
ards, MM phono, 0.2 mV; MC phono
8.2 uV, high level, 9.8 mV

S/N Ratio: Per new IHF standards, MM
phono, 80 dB; MC phono, 77 dB; high

I level, 87 dB; main amp in, 100 dB

'YAMAHA |
R-2000
'RECEIVER

Manufacturer's Specifications

FM Tuner Section

Usable Sensitivity: Mono
2.0 pv @ 300 ohms .

50-dB Quieting: Mono, 14.2 dBf, 2.8
uV; stereo, 33.2 dBf, 25 pVv

S/N Ratio: Mono, 85 dB; stereo, 81
dB

I. f. and Spurious Rejection: 100 dB

Image Rejection: 70 dB

AM Rejection: 65 dB

Capture Ratio: Local, 1.2 dB; DX, 2.5
dB

Alternate Channel Selectivity: Local
30 dB; DX, 82 dB

Mono THD: Local, 0.06 percent at 100
Hz or 1 kHz, 0.08 percent at 6 kHz
DX, 0.1 percent at 100 Hz, 0.3 per
cent at 1 kHz, 0.7 percent at 6 kHz

Stereo THD: Local, 0.07 percent at
100 Hz or 1 kHz, 0.09 percent at 6
kHz; DX, 0.1 percent at 100 Hz, 0.5
percent at 1 kHz, 0.8 percent at 6 kHz

11.3 dBf,

Bass Control Range: *11 dB at 80
Hz
Treble Control Range: +12 dB at 10

kHz

Subsonic Filter Cutoff: 15 Hz, —-12 dB
per octave

High-Cut Filter Cutoff: 8 kHz, -6 dB
per octave

Maximum Loudness Control Attenu-
ation: 20 dB at 1 kHz

General Specifications

Power Requirements: 120 V, 60 Hz,
550 watts

Dimensions: 21% in. (54 cm) W x 4%
in.(121cm)Hx15% in.(38.7cm)D

Weight: 29 Ibs., 5 0z. (11.5 kg)

Price: $900.00

O YAMAHA narumal souno BTEREC RECEVER R-2000

OIGITAL BYNTHESIZER TUNER

Stereo Separation: Local, 50 dB at 50
Hz and 1 kHz, 45 dB at 10 kHz

Frequency Response: 30 Hz to 15
kHz, +0.3, -0.5dB

Subcarrier Rejection: 65 dB

Muting Threshold: DX, 14.2 dBf, 2.8
pv

Auto-DX Threshold: 35 3 dBf

AM Tuner Section |

Usable Sensitivity: 200 pV, loop an-
terina r

Selectivity: 30 dB

S/N Ratio: 50 dB

Image Rejection: 40 dB
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There is so much that is new and different about this top-of- ‘, named?d?cators If the low button is selected, tuner scanning

the-line Yamaha receiver that it would take this entire issue of
Audio to describe all its features, circuitry, and technology
Many of the features which | admired in some earlier ¥amaha
receivers, such as a separate (and therefore meaningful) contin-
uously vanable loudness control, the totally separate recording
and program selector switches, and the useful auto-blend FM
stereo circuitry (which sacrifices some high-frequency stereo FM
separation in return for reduced noise during weak-signal recep-
tion) have been retained on this model. And despite the reduced
height of the front panel, a good many new features and con-
trols have been added

A push-button power switch is at the upper left of the panel
Next comes a major panel area devoted to tuner functions in-
cluding a digital display of tuned-to AM or FM frequencies, a
multi-segment LED signal-strength /quality indicator (which also
serves to display multipath effects by flickering), and additional
LEDs to indicate the tuner's mode (local or DX), stereo FM re-
ception, and low or high tuning mode The low and high tuning
modes are selected by buttons located just below these last

| three-position concentrically mounted switch just behind it

will stop at every received signal. If the high button is chosen
the scanning will stop only where strong signals are received
Other touch-buttons in this area include one for memory, which
is used to preset station frequencies into one of seven pro-
grammable memories; a tuning up/down bar, and the FM and
AM selector buttons

One of the new convenience features of the Yamaha R-2000
1s represented on the front panel by a button labelled "auto
phono." When this button is depressed, the receiver will auto-
matically switch over to phono input the moment your phono
cartridge stylus sets down upon a record being played, no mat-
ter what other program source you had manually selected previ-
ously. Readers who shun gimmickry may find this feature to be a
bit much, but think about it for a while; you just might grow to
like the idea of being able to override, say, tuner or tape by
simply starting a record going on your turntable!

The upper right section of the panel is devoted to five pro
gram selector touch buttons, the master volume control (accu
rately calibrated in dB below full volume), and the aforemen-
tioned seven preset buttons which can be used to memorize
seven FM as well as seven different AM station frequencies. Al
remaining controls and functions are located along the lower
section of the front panel. There we find a pair of stereo phone
jacks at the left, a speaker selector switch; bass, midrange (or
presence) and treble tone controls; a new control identified as a
spatial expander with an associated on/off switch; a pre/main
amp coupler switch; the record-out selector (with tape copy as
well as signal source positions), a phono switch which selects
either MM or MC inputs and offers three values of loading capa-
citance and loading resistance combinations for MM cartridges;
a rotary balance control; the separate loudness control referred
to earlier; a stereo/mono mode switch, a muting on/off-mono
switch, and an auto/local switch

The presence or midrange tone control is augmented by a

which selects the center frequency to be boosted or cut by the
presence control. The center frequencies are an octave apart, at
800 Hz, 1.6 kHz, and 3.2 kHz. The spatial expander control
introduces circuitry which, by manipulating phase and amplitude
and by cross-feeding of channels, seems to extend the stereo
sound field beyond the space between the two loudspeaker sys-
tems used with the receiver. The idea is not new. but this is the
first time | have seen such a feature incorporated in a receiver
The pre-main coupler switch simply allows the user to 'break
the signal path between the output of the preamp /contro! sec-
tion and the main amp section of the receiver so that accessory
devices may be interposed between these sections or so that
the preamp control section can be used to drive a separate
power amplifier, if desired. Normally, such facilities have been
provided on receivers through rear-panel wire jumpers or slide
switches. Yamaha makes it more convenient by bringing the
switch up front. Upon reviewing the list of controls, | note that |
overlooked the subsonic and high-cut filters located between the
speaker selector switch and the bass control. Small wonder
considering how many controls and features Yamaha has man
aged to cram on this relatively slim panel. For all of that, the new
design does not leave the impression of being cluttered or over-
done. The panel is executed with the same good taste that char-
acterized earlier Yamaha receiver and amplifier designs
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The R-2000 includes many
of the features of earlier
Yamaha receivers, yet adds
several new features and
worthwhile controls.

Up to three sets of speakers can be connected to this receiv-
er via a new kind of speaker terminal which is a reat pleasure to
use. Simply insert the stripped end of the speaker wire into a
large hole, twist the entire terminal a quarter-turn, and the wire is
locked in place, making good contact with the output circuitry of
the amplifier section. One switched and two unswitched a.c
receptacles are located to the right of the speaker terminals
while to their left is the usual array of input and tape-out jacks
(there are two full tape-monitor loops on this receiver), 75-ohm
unbalanced and 300-ohm balanced FM antenna terminals, ex-
ternal AM and ground terminals, the previously discussed
preamp-out/main amp-in jacks, and a chassis ground terminal
The AM loop antenna is provided in a separate accessories
envelope (a good idea in view of the number of damaged or
broken ones | have unpacked over the years) and can be con-
nected to a bracket on the rear panel or maintained at a distance
from the receiver itself if reception conditions so dictate. Despite
the fact that the front panel provides for selection of either MM or
MC phono cartridge preamp circuitry, there is only one pair of
phono inputs on the rear panel. it is, in other words, an either/or
proposition

Circuit Highlights
What Yamaha calls an X-Power Amplifier is apparently a two-
level supply voltage system in which a high-speed comparator

circuit monitors the level of the envelope of the audio signal,
switching in the high-voitage supply when it is required to handle
high-level music peaks. Additional fast-rise detectors are used to
detect fast musical transients and to turn on the higher voltage
supply a little before it is required so that switching distortion
does not occur. A delay is also incorporated In the switch-down
from high to low voltage as well, to eliminate the possibility of
any switching distortion during that sequence. The system is
said to be fast enough and precise enough so that even a single
cycle at 100 kHz at full rated output (150 watts per channel) will
not cause distortion. The whole idea is, to me, somewhat remini-
scent of the Soundcraftsmen "'Class H'' idea, introduced a cou-
ple of years ago, and of the Carver magnetic field amplifier. As a
result of this X-Power scheme, Yamaha has managed to build a
lot of amplifier power into a fairly small space, thanks to the
improved efficiency resuiting from these circuit techniques

As for the tuner section, | hasten to point out that all appear-
ances notwithstanding, this is not a frequency synthesized tuner
circuit nor does Yamaha claim it to be one. The manufacturer
points out that one of the disadvantages of true frequency syn-
thesized tuners is that the extra local oscillators and divide-down
circuits in such tuners actually add noise to the signal and limit
the ultimate signal-to-noise performance attainable by the tuner
section. Instead of frequency synthesis, the R-2000 uses a mi-
crocomputer and memory to provide the desired station frequen-

1

nepe 'll=
T A

uuﬁ I

4 WAL S

46

AUDIO/JULY 1981



ok
R -

MORE MUSIC.

LESS NOISE.

MORE MACHINE.

SANSUL

Noise is a thief. It robs you of the quality of music you are en-
titled to hear from a fine cassette deck. On the right is a picture
of a type of dynamic distortion known as modulation noise. It
makes music sound gritty, whether the sound is loud or soft. What these spectrum analyzer
traces show, and your own ears will confirm, is that Sansui's new D-550M cassette deck, with

— - S G - e S S G G —

its exclusive (pat. pending)
Dyna- Scrape Filter, reduces modulation noise by as much as
10dB! That represents a startling audible difference and a profound reduction
in this most pervasive of tape nolses. Until now, scrape filters were found only in professional
reel to reel tape decks. Now Sansui has ingeniously engineered this valuable technology
Iinto a truly affordable cassette deck.

The D-550M is a 3-head machine with full IC logic control. It has a frequency response
from 25-21,000Hz (+ 3dB, metal tape); user adjustable bias control; 2-motor drive that
reduces wow and flutter to a miniscule 0.035% (WRMS); plus state-of-the-art heads and
electronics that improves signal to noise ratio to 70dB (with Dolby-B™).

And if it is loglcal for our top-of-the-line D-560M to have full IC loglc, then it is logical for
our more modestly priced D-300M to have it as well. in fact, much of Sansui's advanced
technology thats in our most costly models is also found across

the entire Sansui line. Indeed, our lowest priced cassette deck, SANSUI
the D-95M, like the D-550M, D-350M and D-300M, has metal CASSETTE DECKS
tape capability. D-550M
More music, less noise. More machine. Better value.That's Metal-Tape Compatitie
what Sansui cassefte D-350M
decks are all about. Metal-Tape Compatitsle
Come see the full D-300M
line now at your local Metal-Tape Compatible
Sansul dealer. D-95M*

Metal-Tape Compatible

*D-95M avallatcle In
sitver only. All other
modelsin silver or black.

l SANSUI ELECTRONICS CORP.
' Lyndhurst, New Jersey 07071 - Gardena, Ca. 99247
| SANSUI ELECTRIC CO, LTD,, Tokyo, Japen

In Canada: Electronic Distributors

Enter No. 12 on Rezder Service Card
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In “auto phono” mode, the
receiver will switch over
automatically from any
source to phono at the
moment the cartridge stylus

touches a record.
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cy in digital form. This digital code is applied to a D/A converter
that puts out a d.c. voltage which corresponds to the digital
frequency information. The control voltage governs both the
front-end oscillator and tuned-to frequencies, while a special
'Station Locked Loop'’ system makes corrections to the control
voltage if the received station is not perfectly tuned in_ In short
what we really have here is a rather sophisticated form of a.f.c
circuitry

Yamaha's argument concerning performance limits of fre-
quency synthesized tuners was, in fact, true up until a few
months ago, when such manufacturers as Sony came up with
methods which overcome the previous limitations of such
tuners. Today, there are true frequency synthesized tuners
which do fully as well in the S/N department as does the tuner
section of the R-2000. This does not, however, detract from the
fact that the tuner section of the R-2000 provides all of the
benefits of true frequency synthesis (presets on AM and FM
automatic up and down scanning, and precise center-tuning)
without having to resort to actual frequency synthesis

Tuner Section Measurements

Figure 1 plots the quieting and distortion (1 kHz) characteris-
tics of the tuner section of the R-2000 in mono and stereo. |
measured a very outstanding 85 dB of quieting in mono and an
impressive 75 dB in stereo (the latter most probably limited by
my own test equipment, which has that much residual noise of
its own in the stereo mode). THD for a 1-kHz, 100-percent mod-
ulating signal in mono was a very low 0.047 percent, rising only
very slightly to 0.08 percent in stereo. Perhaps even more im:
portantly, THD remains extremely low at all test frequencies, as
can be seen from the plots in Fig. 2

Usable mono sensitivity measured 13.2 dBf (2.5 V), a bit

frequency.
r —r “ Fig. 3—Stereo FM P Fig. 5—Stereo
| frequency response FM crosstalk
and separation. components, 5-kHz
modulating signal.
)
[ - e ee———————) ] WS
= ~ Fig. 4—£Efttect of r Fig. 6—Frequency
auto-blend control response, AM
on stereo FM section.
! separation.
|
|
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L
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Exciting stereo receivers!

In the tradition of theiracclaimed Professional
Series . . . . . NIKKOAUDIO stereo receivers.

The NR-1000, for example, is truly a magnificent
instrument. Just some of its features include: quariz
synthesized digital tuning, six AM & six FM preset

selectors + Auto-Tune, DC power amplifier for wide

frequency response, two-
color LED power level displays, NlKKO Aunlo

unique Moving Magnet & Moving

Coil cartridge capability, illuminated pushbutton program selectors,

full electronic protection circuitry . . . and more
The NR-800, NR-700 and NR-500 share many of these features, offering
superior performance where power reguirements are less.

Plus, in the NIKKO AUDIO tradition, these exciting receivers are very affordable
and all are backed by a transferable three-year parts and labor limited warranty.
© 198 NIKKO AUDIO, 320 Oser Ave., Hauppauge, NY 11787. Available in Canada.
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THD measurements of the
tuner were excellent, as was
separation, while the amp’s
THD tests were probably
limited by the laboratory
equipment.

0l I DT g -60 poorer than claimed. while in stereo it required a signal leve! of
e oaeT e 31 dBf to reach usable sensitivity. The 50-dB quieting point
BOTH CH. DRIVEN occurred with only 2.8 uV (14.2 dBf) of signal, exactly as
claimed by Yamaha. But if the tuner section was not put in the
DX position by a weak signal, it required a full 40 dBf to reach
the 50-dB quieting point. Here | have a criticism of the design
philosophy of this tuner section. In my opinion, the user should
have the option to choose DX or Local (in reality, “‘broad’’ or
‘narrow’’ i.f.) in addition to having the automatic circuits making
oot o that decision
o1 10 100 1000 10000 Capture ratio in the Local position measured exactly 1.2 dB
POWER / CHANNEL — WATTS as claimed, and alternate channel selectivity in the DX position
measured a full 85 dB as against 82 dB claimed. Distortion at
Fig. 7—Power output vs. the other two test points (100 Hz and 6 kHz) measured 0.065
THD. percent and 0.06 percent in mono and 0.09 percent and 0.075
percent in stereo, all excelient results for a tuner or receiver and
show the very highest quality
010 -60 Stereo separation and frequency response of the FM tuner
section are plotted on the spectrum analyzer 'scope photo of
Fig. 3. In this photo and in Figs. 4, 6, 9, 10 and 11, the frequen-
cy sweep is loganthmic from 20 Hz to 20 kHz, while in Fig. 5 the
sweeps are linear over the same frequency range. In all of these
‘'scope photos, vertical sensitivity is 10 dB per division. Spot
measurements at specific test frequencies of 100 Hz, 1 kHz,
and 10 kHz revealed separation figures of 57 dB, 59 dB and 46
dB respectively — all significantly better than claimed by
" u . Yamaha. Figure 4 shows what happens to stereo FM separation
10 100 & 10k 20k when the auto-blend circuit operates. In return for reduced high-
FREQUENCY — Hz frequency noise, the blending reduces separation at high fre-
quencies substantially (it is less than 10 dB at 5 kHz). Figure 5
Fig. 8—Distortion vs. shows how near-perfect the Yamaha multiplex decoder section
frequency. is, insofar as the generation of crosstalk distortion products in
nonmodulated channels is concerned. Here we see a reference
signal at 5 kHz (tall spike at left) from the modulated output and,
Fig. 9—Range of in a sweep of nght-channel output, we see the shorter 5-kHz
bass and treble signal contained within the tall spike (more than 60 dB of sepa-
control circuits. ration); the only other significant products seen to the right are
some second-order distortion of the 5-kHz signal, the expected
19-kHz pilot residual signal, and a minute amount of 38-kHz
subcarrier at the right, surrounded by small amounts of side-
bands at 33 kHz and 43 kHz. No other spurious products are
produced by this very '‘clean’’ MPX decoder circuit. All of the
secondary specifications (the various rejection figures) met or
exceeded published specifications for the FM section of this
recewer

Fig. 10—Range of 13 R Fig. 11—Action of
presence control the continuously
with each of the variable loudness

three center control.
frequencies.
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While not a true frequency-
synthesized tuner, the
R-2000 does provide presets,
auto scanning, and precise
center-channel tuning,

The frequency response of the AM section is plotted in the
‘'scope photo of Fig. 6 and turns out to be not much better than
is typical of most stereo receivers, with -6 dB roll-off points oc-
curnng at around 50 Hz and 3 kHz

Amp/Preamp Measurements

The power amplifier section of the R-2000 receiver delivered
170 watts per channel before reaching the rated distortion figure
(THD) of 0.015 percent. Even at low output levels (below 1
watt), THD was well below 0.01 percent, indicating virtually
complete absence of any notch or switching distortion. In fact,
my results, depicted in graphic form in Fig. 7, are probably
limited by the residual distortion in my signal-generating equip-
ment. Yamaha's engineenng department supplied me with their
own plots (not shown) which showed even lower distortion levels
and which | have no reason to disbelieve in view of my laborato
ry findings

CCIF IM distortion measured less than 0 .01 percent, while
IHF IM distortion, which correlates well with the way the amplifier
actually sounds, measured an extremely low 0 031 percent at
rated output. Damping factor measured 71 at 50 Hz (8-obm
load reference), while dynamic headroom was a fairly high 2 1
dB. THD versus audio frequencies is plotted in Fig. 8 and is
agamn as low as my test equipment would permit measuring

Figures 9 and 10 show the remarkable flexibility and wide
range of adjustment afforded by Yamaha's unique three-control
tone control system. Notice that the bass and treble controls
when in the extreme boost or cut position (Fig. 9), do not contin-
ue to boost or cut extreme low or high frequencies outside the
audio spectrum, but reach a peak and then head back towards
the zero axis, unlike most conventional bass and treble control
circuits. | think this is @ much more intelligent approach to tone
control design. Note, too, that the three center-frequency mid
range control's actions, added to those of the bass and treble
control, give this tone control system about the same flexibility
that one might expect from a three-band full parametric EQ!

Figure 11 shows the range of control and response of the
separate loudness control offered by Yamaha on this and many
other receivers. The user adjusts the volume control for maxi
mum or “lifelike'’ loudness tevels and then, using this secondary
loudness control, can reduce that level by up to 20 dB or so
achieving proper Fletcher-Munsen loudness compensation in-
stead of the arbitrary (and generally incorrect) bass and treble
boost usually provided by on-off type loudness controls that are
tied into the volume control. The way Yamaha handles this con

trol is the way it should be handied, in my opinion

Input sensitivities measured 0.2 mV for the MM phono inputs
8.2 uV for the MC inputs, and 10 mV for the high-level AUX
inputs (all referred to 1-watt output). The MM phono Input was
able to handle signal levels of 350 mV (at 1 kHz) before signifi
cant overload was observed, while in the case of the high-gain
MC input, overload occurred with input levels of 21 mV. Signal-
to-noise for phono measured 855 dB for the MM inputs (re-
ferred to 5 mV in and 1 watt out), 75 dB for the MC input
(referred to 0.5 mV in and 1 watt out), and 89 dB for the AUX
inputs (referred to 0.5 V in and 1 watt out). These are, to say the
least, excellent figures, typically from 6 to 10 dB better than |
usually measure on receivers. At minimum volume setting, hum
and noise was 110 dB below 1-watt output. All S/N readings
were taken with an A-weighting network, as usual. Overall fre
quency response, via the AUX inputs, was within 1 dB of flat
from 5 Hz to 50 kHz

Use and Listening Tests

The Yamaha R-2000 is, without a doubt, one of the finest
receivers | have ever had the pleasure of testing and auditioning
Its power output capabilities are awesome and rather hard to
believe when one looks at the relatively small volume of the
product. While | may take issue with some of the claims or even
circuit approaches taken by its designers (as in the case of their
argument in favor of their FM/AM tuning approach versus true
frequency synthesizers), | cannot fault the product's perform-
ance itself. It is in every sense excellent, both in terms of the way
the controls handle and the way in which it reproduces sound
To be sure, my pet peeve (the mono/stereo related muting
switch) is an annoyance, as is the non-defeatable auto-blend/
auto-DX switching, but for the typical receiver purchaser these
may represent sensible approaches to problems that new
comers to audio might not otherwise be able to cope with easily

Aside from its excellent sonic capabilities, one gets the feel-
ing that the folks at Yamaha must have sat down one day a year
or so ago. either in Hamamatsu, Japan or in Buena Park, Califor
nia, and said to themselves, '"What are all the nice features we
can put into our next top-of-the-line receiver without pricing our-
selves out of the market, and what new circuit approaches can
we come up with so that the resulting receiver isn't too heavy to
Ift?"" From my experience with the R-2000 thus far, Yamaha
has come up with some valid answers as well as the question

Leonard Feldman
Enter No. 90 on Reader Service Card
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Morning Concert

You've driven to the end of the world.  Alone
The engine is still warm

Amid the roar of the waves and the cries of the gulls,
you fire up your mobile high-fidelity system for a morn-
Ing concert

What will it be? Bach? Mozart? Perhaps some Keith
Jarrett

Whatever you choose, your system is equal to the
task because you've chosen ADS

The ADS Power Plate 100 Automotive Amplifier and
the ADS 300i Automotive Loudspeaker System deliver
the kind of power it takes to be heard above road noise,
engine noise, and ocean waves. And it's not just brute
power, but power with performance, subtlety and
nuance qualities collectively known as musical
accuracy.

Easily the most sophisticated automotive audio com-
ponents available today, the Power Plate 100 amplifier
and 3001 speakers are exactly what you'd expect from
ADS, the company that literally invented mobile high-
fidelity.

To find out more about putting an ADS system in
your automobile, write ADS, Department AU28, or call
1-800-824-7888 (California 1-800-852-7777) toll free and
ask for Operator 483.

The more time you spend with your automobile, the
more you owe it to yourself to listen to ADS.

/A\DS Audio for the critically demanding

Analog & Digital Systems, Inc., One Progress Way, Wilmington, MA 01887 (617) 658-51G0



EQUPMENT PROFILE I

Manutfacturer's Specifications

Continuous Power Output: 250 watts
per channel, 8 ohms, stereo; 375
watts per channel, 4 ohms, stereo;
750 watts, 8 ohms, bridged mono, 20
Hz to 20 kHz

THD Plus Noise: 0.02 percent at rated
power, 8 ohms

Frequency Response: 20 Hz to 20
kHz, *0.25dB

SMPTE IM Distortion: 0.05 percent

TIM Distortion: Less than 0.02 per-

i SOUNDCRAFTSMEN SZiJmRaLito:J 05 dB below rated output,
rggELn RAAM7P5L0|3|ER Slevv:ellgatf:: Amplifier, stereo mode, 50

Damping Factor: Stereo, greater than
250; bridged mono, greater than 125;
both at 50 Hz

Input Impedance: Stereo, 32 kilohms;
bridged mono, 16 kilohms

Input Sensitivity: Stereo, 1.2 V,
bridged mono, 1.0 V; both for rated
output

Stability: Stable with any load two ohms
or above

Dimensions: 19in. (483 cm)W x 7 in
(17.8cm)Hx 15in.(38.1 cm)D

Shipping Weight: 55 Ibs. (25 kg)

Price: $949.00

than 90 V/uS

] V/uS; supply, stereo mode, greater

-
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| was introduced to the concept of ''Class-H'' circuitry by
Soundcraftsmen's chief engineer, Paul Rolfes, nearly four years
ago, shortly after he had invented and incorporated it in one of
the Soundcraftsmen amplifiers. The concept is still very attrac-
tive and innovative, as evidenced by the fact that at least two
companies that | know of have used ''varnations on the Class-H
theme'' ever since Soundcraftsmen showed everyone how it
was done. For reasons which have more to do with marketing,
public relations and other non-engineering related pursuits,
Soundcraftsmen ended up with patents but very little glory. If
you are not already familiar with the very clever and energy-
efficient Class-H amplifier theory, I'll get to that in a moment, but
first let's have a look at the latest powerhouse of an ampilifier to
use the Class-H circuit, the Model RA7502

This amplifier is the professional verson of Soundcraftsmen's
lower priced ($749.00) Model PAS001A, a basic power amp

~ g F F B N B B B B W

|

54

-~ - r"-‘" .

P

CLASS I FOWER AMPLIFRIER MODEL RATIO2
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that lacks the front panel displays of the RA7502 as well as the 1
mono bridging and balanced input capabilities of the more ex-
pensive ''pro'’ version. The lower priced unit does, however,
have the same performance specs and circuitry-and might there-
fore be worth considering if the price of the RA7502 seems a bit
too high for your budget. The rack-mountable front panel of the
RA7502 features a power on/otf switch at the left, individual
rotary input level controls for each channel, and two vertical
banks of LED power indicators (20 LEDs per channel) which
show power output levels calibrated from -40 to +3 dB. Cali- |
brated wattage scales are also inscribed along the rows of LEDs |
for mono or stereo operation into 16-, 8-, or 4-ohm loads. Addi- |
t|onal individual LEDs (per channel) |I|um|nate when the Class-H I
"Vari-Portional"" circuitry begins to operate and when actual

clipping occurs ‘

Stereo or brldged mono operation is selectable at the rear ‘




Figs. 1A and 1B—
Multiple traces
showing how B+
(Fig. 1A) and B-
(Fig. 1B) voltages
adjust themselves
in anticipation of

panel, which is equipped with Y%-inch phone-jack inputs wired in
such a way that either balanced or unbalanced inputs may be
selected depending upon how mating phone plugs are wired
Output terminals are five-way binding post types on standard %-
inch centers. The rugged chassis of this hefty amplifier is a 16-
gauge steel main-frame structure with modularized construction
throughout, which provides easy access to all component parts
and p.c. board surfaces. The amplifier is supplied with a parch-
ment-like individualized certificate of performance, on which is
noted the serial number of the amplifier and major measured
specs for that actual unit, signed off by the final inspector who
tested it

Circuit Highlights
For those unfamiliar with Class-H operation, the following de-
scription, largely supplied by the inventor, may be helpful

large signal voltage
swings, Class-H
circuitry of Sound-
craftsmen RA7502
power amplifier.

The Class-H amplifier has two positive and negative power
supplies. The ratio of the voltages in these power supplies is
arranged such that the low-voltage supply is % of the high-

‘ voltage supply. The amplifier behaves like a conventional Class-

| AB amp at low-volume output. As the signal level approaches

| the limit of the low-voltage supplies, what Soundcraftsmen refers

| to as their "'Vari-Portional’" circuit anticipates the sine wave's
approach to the lower voltage supply level and begins to in-

l crease the B+ voltage to allow for additional headroom. This

| process continues until the system reaches its maximum, which
is the limit of the higher voltage supply

The advantage of such a system is that the amplifier is oper-
ating at the lower voltage most of the time. This not only saves
energy but also reduces dissipation within the amplifier substan-

| tially. Even when the supply voltage is "'turned on'' to its maxi-
| mum value, it is only at that level for the short period during
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I have no reservations in
recommending the
Soundcraftsmen RA7502
amplifier for use in any high-
quality home music system.

Fig. 2—Peak-to-peak
voltage in bridged mono
mode measured 240 V
under actual music signal

conditions.
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which the signal peaks call for it

Figures 1A and 1B show very dramatically how the system
works. The basically horizontal upper and lower traces in each
of the displays represent the low-voltage supply levels (positive
and negative), while the continuously varying waveform in the
center is an actual music waveform being amplified by the
RA7502. Notice that as the signal waveform approaches the
value of the B+ lower supply level, that supply voltage rises
before clipping can take place (Fig. 1A). A sharp peak in the
signal waveform, this time in the negative polarity (near the cen-

ter of the display in Fig. 1B), causes the B- voltage to increase
(become more negative) in value to prevent downward clipping
of the waveform

To be sure, this extra headroom does not go on forever. As
can be seen in the 'scope photo of Fig. 2, a point is eventually
reached at which final and irreversible clipping does take place
When the RA7502 was operated in the bridged mono mode,
that point occurred when output voltage reached a peak-to-peak
value of approximately 240 volts across an 8-ohm load—which
corresponded to an average power of around 900 watts!

Protection circuitry in the amplifier is of four kinds. Short cir-
cuit protection is provided by a dual-purpose auto-crowbar cir-
cuit with automatic rest and front panel LED indication. There is
also a thermal sensing protection circuit with automatic reset
and front pane! indicator, as well as external fusing protection.
The RA7502 also features an unusual patent-pending ''Auto-
Buffer’ circuit which is designed to provide automatic internal
electronic compensation for continuous 2-ohm operation without
actuating any of the protective circuitry and without current limit-
ing. Details of this circuit refinement were not provided in
schematic form, so | can only comment to the effect that it
worked effectively when | lowered the load impedance to 2
ohms for a brief period and pushed the amplifier into overload

Measurements

Figure 3 is a plot of power output, at 4- and 8-ohm loads,
versus harmonic distortion for a 1-kHz test signal. For its rated
distortion of 0.09 percent at this frequency, the amplifier deliv-
ered in excess of 300 watts per channel into 8-ohm loads, and
nearly 450 watts per channel into 4-ohm loads. Backing off to
rated values of power output (250 watts per channel at 8 ohms),
| measured a THD of 0.015 percent and an SMPTE-IM ¢igure of
only 0.035 percent. Figure 4 is a plot of distortion versus fre-
quency for rated output (8-ohm loads). CCIF twin-tone IM distor-
tion measured a very low 0.0097 percent, while IHF-IM was only
0.06 percent (measured using the twin-tone method, with worst-
case observed using 9- and 10-kHz equal amplitude test tones
as shown in the 'scope photo of Fig. 5)

Damping factor measured in excess of 200 (that's about as
high as | can measure, even with short leads connecting my test
fixture and with the amplifier output contributing a tiny fraction of
an ohm of resistance to the actual measurement), while dynamic
headroom, measured with reference to rated outputs, was 1.94
dB. With 8-ohm loads, that means that the amplifier, operated in
the stereo mode, could deliver short term peaks of as high as
390 watts per channel!

Signal-to-noise ratio, measured with respect to 1-watt output
and with 0.5 volt of signal input (level controls suitably adjusted)
was 85 dB. If measured with the level controls wide open and
with respect to rated output (the way Soundcraftsmen and oth-
ers continue to quote S/N despite Standards-conscious re-
viewers' pleadings), the reading increases to 113 dB, well
above the manufacturer’s claimed value of 105 dB. Frequency
response for this amplifier measured flat within -1.0 dB from 5
Hz to 50 kHz

Use and Listening Tests

Although the RA7502 is billed as a professional amplifier
(and, according to its makers, was specifically designed for use
by touring musical groups or other professionals requiring high-
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Class-H circuitry not only
saves energy but also
reduces dissipation within
the amplifier substantially.

__

— —a

b

Fig. 5—Spectrum analysis
(see text) shows IM
components near high end
of audio spectrum. Sweep
is linear from d.c. to 20
kHz, 2 kHz per linear
division. IM percentage
equivalent works out to be
0.06 percent.

power sound reinforcement amplification), | would have no res-
ervations in recommending it or its less expensive first cousin,
the PAS001A, for use in any high-quality home music system
Soundcraftsmen makes an interesting point in calling this amp
(and others in their line) "'digital/PCM ready.”’ What they mean,
very simply, is that the future PCM/digital program sources are
going to have so much dynamic range that you are going to
need more powerful amplifiers, or at least amplifiers that offer a
great deal of headroom (the RA7502 has ample power and
ample headroom), if you hope to be able to reproduce such
wide dynamic range program sources without compression or
clipping. Indeed, | played all manner of demanding source mate-
nal through this amplifier and it just refused to quit. Furthermore,
even at peak levels which caused the 0-dB LEDs to light repeat-
edly, the RA7502 remained unusually cool, confirming Sound-
craftsmen’s contention that their Class-H circuitry eliminates the
need for any cooling fan, even for amplifiers with such high-
power ratings used under the most difficult conditions. If you
need a full horsepower of audio power (at 4 ohms it actually puts
out a bit more than 1 HP) and don't want to give up accurate
sound reproduction and ultra low TIM, THD and IM of all forms to
get it, | would urge you to audition this rugged amplifier. Don't let
its “'industrial"* look fool you; it's a true high fidelity product in
every good sense of that much abused pair of words

Leonard Feldman
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Ever hear a Ruby?

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

The Dynavector DV/Karat series is the

short and as hard as possible.
As a result, a solid laser cut
synthetic ruby cantilever only

2.5mm in length with a
diamond contact tip is utilized.

culmination of these efforts.

Another benefit of the
short/hard ruby cantilever is the
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Dr. Noboru Tominari, the creative

genius and founder of Dynavector,

developed a radical new technology

taking into account wave dispersion

and cantilever vibration theories.
Dr. Tominari reasons that the =]

“soft” sound of most cartridges

was due to the various delays of

frequencies along the length of

the cantilever.

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

high resonance frequency
above 50 kHz. Therefore, the
elimination of rubber damping.
Without the “creeping time
— effects of rubber” (temperature
changes and age deterioration), the
- DV/Karat's ability to produce sound with
stunning realism, brilliant tonal balance
and exquisite detail is maintained over the life
of the cartridge.
The truth is in the listening. Call or write for the
name of a Dynavector audio specialist near you.

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

Dynavector

WORLD LEADER IN MC CARTRIDGES
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FQUIPMENT PROFILE

|
| CAR STEREO
TUNER CASSETTE DECK

and
A-60 POWER AMP

N ————

JENSEN T-415 AM/FM

Manufacturer's Specifications
T-415 Tuner/Deck Preamplifier
FM Usable Sensitivity:

dBf; stereo, 23.3 dBf
50-dB Quieting: Mono, 19.2 dBf
Selectivity: 60 dB

Mono, 14.8

S/N Ratlo: 65 dB.

Image Response Ratlo: 60 dB

I.t. Rejection: 65 dB

AM Suppression: 50 dB

Capture Ratio: 1.5dB

Stereo Separation: 30 dB at 1 kHz

FM Frequency Response: 30 Hz to
15 kHz

AM Usable Sensitivity: 12 uVv

AM Image Rejection: 60 dB

Preamp Section THD: 0.15 percent at
0.5-V out

Bass and Treble Control Range: +10
dB at 100 Hz and 10 kHz

Loudness Compensation: +6 dB at
100 Hz.

Tape Section S/N: 55 dB.

Tape Separation: 35 dB

Tape Crosstalk: 40 dB.

Wow and Flutter:
unweighted rms

Tape Playback Frequency Re-
sponse: 50 Hzto 10 kHz, -3 dB

Recommended Load Impedance: 25
to 47 ohms

Dimensions: 7 in. (18.0cm)W x 2 in

0.2 percent,

(5.0cmyHx5%in.(13.5cm)D '
Price: $299.95

A-60 Power Amplifier

Power Output: 25 watts per channel
into 4 ohms from 20 Hz to 20 kHz

Rated THD: 0.6 percent

Frequency Response:
kHz, *1.5dB

S/N Ratio: 80 dB, A weighted

Input Sensitivity: Front, 0.5 V for 1-
watt out; rear, 0.125 V for 1-watt out

Minimum Input Impedance: Select-
able, 10 or 47 ohms.

Biamp Crossover Frequency: 1 kHz
-12 dB/octave

Power Per Amplifier: Front, 5 watts
into 4 ohms; rear, 20 watts into 4
ohms.

Maximum Power Per Channel: Front,
6.25 watts; rear, 25 watts; both at 10
percent THD

Dimensions: 2% in. (6.0 cm)H x 8%
in. (22.55cm) D x 7% in. (18.1 cm)
W

Price: $199.95

20 Hz to 50
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Fig. 1—Mono and stereo
quieting and distortion
characteristics, FM
section of the Jensen
T-415.

Fig. 2—Stereo FM
frequency response
and separation
characteristics
T-415 tuner/
preamp/deck.

Fig. 3—Frequency
response, AM
section of the
T-415

Fig. 4—Bass and |
treble control
range, Jensen
T-415.

| mode selection (AM, stereo FM, or mono FM). A conventionally
| calibrated dial scale for AM and FM frequencies is centrally lo-

| FM Section Performance

| volts, or exactly 14.8 dBf as claimed. (Remember, we are deal-

| higher than claimed, while in stereo, the 50-dB quieting sensitiv-

Although these two products were treated as a single, com-
plete car stereo system, | should note at the outset that either the
T-415 tuner/preamp/tape player or the A-60 power amp/bi-
amp may be bought as separate units and will interface quite
readily with other component models. Before getting into the
details of these two components from Jensen, | shouid also
point out that the specifications supplied by the maker not only
conform in every way to the new Car Stereo Standard first prom-
ulgated by the Ad Hoc Committee of Car Stereo Manufacturers
(and since published as an interim standard by the Electronic |
Industries Association) but in many ways go beyond the mini-
mum requirements of that standard. Small wonder, since one of
the guiding forces behind the creation of the standards was Jim
Twerdahl, the Chief Operating Officer at Jensen Sound Labs
What a welcome sight it is to see car stereo amplifier power
depicted in meaningful terms not unlike the ones used for home
audio components! Not to mention the other properly stated
specs of this component pair.

Examining the front panel of the easily installed T-415 tuner/
deck/preamp unit, we find the usual left and right multiple con-
trols whose shafts are also used to mount the in-dash unit. The
triple-concentric controls at the left are volume/on-off, treble
and bass, while the three at the right are tuning, balance and

cated on the front panel, and below it are five mechanically
operated push buttons which can be sei for a total of five AM or
FM station frequencies. A muting push button is located to the
right of the dial scales, as is the stereo indicator light; Dolby
noise-reduction and loudness switches are at the left of the fre-
quency scales. The cassette compartment is located above the
dial area, and its auto load mechanism is about the smoothest
and gentlest | have run across. You simply insert the tape in the
slot and an automatic motorized mechanism gently grasps the
cassette and lowers it into playing position, smoothly and silent-
ly. Eject and program-reverse buttons as well as tape direction
indicator lights are located to the right of the cassette slot, while
fast forward and rewind buttons are at the left. A variety of long
and short cables equipped with multiple-pin connectors and with
bare-wire ends are supplied to facilitate connection of the T-415
to other components

Mono usable sensitivity for the T-415 measured 1.51 micro-

ing with a 75-ohm antenna input impedance, so the more famil-
iar “'translations’’ from dBf to uV and vice versa will not apply
here.) Stereo usable sensitivity was 20.44 dBf, a bit better than
claimed. Mono 50-dB quieting measured 20 dBf, marginally

ity was 40.7 dBf. Quieting and distortion characteristics as a
function of increasing input signal strength are shown for mono
and stereo FM reception in Fig. 1. Distortion, with 1-kHz 100-
percent modulation, levels off to a value of 0.23 percent in
mono and 0.6 percent in stereo, while ultimate signal-to-noise
ratio measured 70 dB in mono and 66 dB in stereo. Jensen
does not state whether their claimed S/N of 65 dB applies to
mono or stereo, but in any case, my results, even in the worst
case, were better than claimed
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The Jensen T-415 is devoid
of some of the fancier frills,
but if it’s strictly
performance you are after,
this unit will provide it.
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Figs. 5A and 5B— FR
Playback response,
cassette tape section,
Jensen T-415.

]
]
[
[
]
[
T
]
]
]
b+
L
]
A
]
]
[
]
(]
.

18dB/D L-@3.@dB 12. BkHz

Figure 2 is a multiple sweep from 20 Hz to 20 kHz using the
log-sweep mode of a spectrum analyzer, and it shows stereo FM
frequency response (upper trace) as well as stereo FM separa-
tion (lower trace). Separation measured 39 dB at mid-band, 38
dB at 100 Hz, and 27 dB at the 10-kHz test point. Harmonic
distortion at the two other required test points (100 Hz and 6
kHz) measured 0.27 percent and 0.29 percent for mono and
0.9 percent and 1.0 percent for stereo, respectively. These re-
sults are quite good compared with those obtained for other car
stereo tuner sections measured recently. Even with relatively
weak signal inputs (the 50-dB quieting levels), distortion is below
1.0 percent in both mono and stereo. Capture ratio measured
1.5 dB as claimed, while AM suppression was better than
claimed, measuring 52 dB. Image and i.f. rejection both mea-
sured 65 dB, while alternate channel selectivity measured a bit
better than the 60 dB claimed by the manufacturer

Although AM tuner section frequency response did not ex-
tend much beyond the usual 2.5 kHz commonly found in home
and auto AM tuner circuitry, the response below that cutoff point
was extremely smooth and flat, as can be seen in the frequency
sweep 'scope photo of Fig. 3. The AM signal-to-noise ratio for
strong signals measured in excess of 45 dB.

Tone control range was measured via the FM tuner section of
the T-415, since there is no easy way 1o inject a high-level audio
signal directly into the preamp section of this unit. Results are
depicted in the 'scope photo of Fig. 4 and are typical of the bass
and treble control action found on home high-fidelity compo-
nents (but rarely on car stereo units). The slight discontinuity
visible at the high end of the spectrum in each of the response
sweeps Is a function of the FM high frequency (MPX filter) cutoff
above 15 kHz and not a fault of the tone contro! circuitry itself.

Tape Player Section Performance

Using a test tape produced by Standard Tape Laboratory,
Inc. for use with a Sound Technology 1500A tape tester, | mea-
sured playback frequency response of the cassette player sec-
tion of the T-415. Results are shown in the video printouts of
Figs. 5A and 5B. The two printouts are identical, except that in
Fig. 5A the cursor on the display has been moved to 25 Hz to
show a -3.1 dB roll-off relative to 1 kHz, while in Fig. 58 the
cursor has been moved to show a -3 dB response at the high-
frequency extreme of 12 kHz. In both instances, response was

better than claimed by Jensen. The weighted wow-and-flutter
reading was 0.09 percent, while unweighted (as specified by
Jensen), the figure obtained was 0.15 percent—still much bet-
ter than claimed. Tape speed was off on the plus side by nearly
2.0 percent—a characteristic which | have noted for many of
the car tape units | have checked recently, and one for which |
have no explanation

A-60 Amplifier Performance

The powerful A-60 amplifier which | measured along with the
T-415 tuner/preamp/deck arrived without its owner’'s manual. |
was, nevertheless, able to hook the unit up to the T-415 with no
great difficulty, thanks to the clear markings supplied on all of
the connecting cables and with the aid of references made to
this model in the owner's manual for the T-415. The amplifier's
front panel has only two switches: One selects front/rear or
biamplified operating modes, and the other selects a 10- or 47-
ohm input impedance to the amp. The 10-ohm choice would be
made if you were to use this amplifier as a booster by connect-
ing it to the speaker outputs of an existing car receiver (using the
output of that receiver as a signal voltage rather than as a feed
to speakers). In the tests, | used the 47-ohm setting which
proved to be a better match for operating this amplifier with the
T-415. A hefty 5.5-meter cable is supplied with the A-60 so that
it can be stowed in the car trunk or at any other remote location
(relative to the in-dash mounted T-415). The B+ lead of the
amplifier is connected directly to the car battery, but this doesn’t
mean the amp is constantly drawing power; it is activated by
means of the power on /off switch located on the T-415.

With a standard B+ supply voltage of +14.4 volts applied
and maintained for the ampilifier, it delivered 22.5 watts of pow-
er per channel at the rear outputs, using an input frequency of 1
kHz and a load impedance of 4 ohms for its rated THD of 0.6
percent. At the frequency extremes, the amplifier was able to
produce its rated 20 watts per channel at 20 kHz and a bit more
at 20 Hz. QOutput power via the front outputs was 6.0 watts
under the same test conditions at mid-frequencies, and almost
exactly 5 watts at the frequency extremes, again measured for
rated THD of 0.6 percent. No attempt was made to measure so-
called "'maximum'’ power output (the power out for 10 percent
THD), as | feel that Jensen included this spec in response to
those manufacturers who are not supporting the new standard
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I was amazed to note how
much headroom the 20-watt
rear amplifiers of the A-60
had when hooked up to
home speakers.

In time, | hope enough car stereo makers will use only the new
standard’s method of reporting power in car audio equipment so
that Jensen and others who make better equipment will not be
forced to provide this alternate type of power output disclosure
Frequency response for the A-60 amplifier alone extended
from 15 Hz to 40 kHz, -1.0 dB, while input sensitivity was exact-
ly 0.5 volt for 1-watt output via the rear amplifier outputs and
0.12 volt for 1-watt output via the front amplifiers. When used in
the biamp mode, the higher powered amps become the bass-
frequency channels while the lower, 5-watt per channel amps
become the high-frequency tweeter amplifiers. The -3 dB cross-
over point for both sets of amplifiers measured very close to the
nominal 1 kHz claimed, and slope for each pair of amps was 12
dB per octave as stated by Jensen. A-weighted signal-to-noise
ratio for the power amps alone was 83 dB for the high powered
amplifier sections and 78 dB for the lower powered circuits

Subjective Evaluation

While it is impossible to evaluate a car stereo system subjec-
tively without installing that system inside an automobile, | can
comment on some of the elements which go into making the
Jensen units very acceptable car audio products. The tuner sec-
tion of the T-415 was sufficiently sensitive to provide quiet re-
ception even under weak-signal mono and stereo conditions,
and the muting circuitry was particularly effective when activat-

ed. The Dolby noise-reduction system incorporated in the tape
player section was properly calibrated so that no response aber-
rations were observed when playing prerecorded, Dolby-encod-
ed software during the listening tests. The tuner is devoid of
some of the fancier automatic tuning frilis now found on more
expensive, frequency synthesized car units, but if it's strictly
performance you are after, the Jensen T-4 15 will give it to you
As an experiment, | hooked up the A-60 amplifier to home-
type speakers, and, with the aid of a well-regulated source of
d.c. voltage set to 14.4 volts, was amazed to note how much
headroom the 20-watt rear amplifiers had when dealing with
actual music signals. | did not do any listening to the amplifier in
its biamped mode (simply because suitable speakers were not
available at the time the tests were conducted), but the bench
measurements give me no reason to expect anything but equally
excellent results when the equipment is operated in that mode
What features the tuner/preamp/deck unit does offer (such
as separate bass and treble tone controls, Dolby NR, FM inter-
station muting, bidirectional tape travel, and that marvelous tape
loading system) are all executed with care and professional skill
Jensen should have no trouble selling a great number of the T-
415 units this year, but if sales of the high-powered A-60 don't
do quite as well, there is still likely to be a pretty good demand
for them Leonard Feldman
Enter No. 92 on Reader Service Card

Fastest, safest way
tola really

Signet SK305
Electronic Stylus Cleaner $29.95

In the miniature world of record grooves
even a speck of dust or dirt is a major
obstacle to good reproduction. Which is
why just about everyone tells you to
clean your stylus regularly. But if you are
like many people, dabbing away at a
delicate stvlus and cantilever is hardly
your icdea of fun L
Now Signet has made stylus cleaning easy, safe,
and remarkably thorough. All it takes is our
SK305 Flectronic Stylus Cleaner
and a few seconds of your time.
Just mossten the super-dense
nylon cleaning pad, switch on

. ©®

the solid-state pad vibrator, and lower the
stylus gently on the cleaner. Seconds later
your stylus is cleaner than you can
achieve by hand, with no danger to your
expensive stylus.

With valuabile records, styli, and your
listening pleasure all at stake, the SK305
Signet Stylus Cleaner may be the most
valuable investment you can make this year. See a
demonstration at your nearest Signet dealer. It's
where music sounds better every day.
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OF THE PILE

The Cannon Shot Heard Round the
World

Tchaikovsky: 1812 Overture”
""Capriccio ltalien."'

Cincinnati Symphony Orchestra, Erich
Kunzel, Cond.

Telarc DG-10041, stereo, $17.95

and

By now, practically everyone with
even a passing interest in audio has
heard the Telarc recording of Tchaikov-
sky's ""1812 OQverture.”” When this
record was issued about two years ago,
it not only put many loudspeaker-ampli-
fier combinations to shame, it also em-
barrassed a number of fine cartridge
manufacturers. The low-frequency infor-
mation on the disc is quite visible to the
naked eye; this fact, plus the inability of
many otherwise excellent cartridges to
track the disc, has led many people in
the industry to judge it as a gross exam-
ple of overmodulation in the disc transfer
process. It is overmodulated in some re-
spects, yet when played back with the
appropriate cartridge in a well-balanced
tonearm — and with an amplifier-speak-
er combination with adequate head-
room—the record comes across as
clean and spectacular. Just how low
does the information go and what are
the overall levels on the disc?

Since most of the very low-frequency
information is lateral, | decided to make
a mono analysis only. The next thing
was to find a tonearm-cartridge combi-
nation | felt was tracking the modulation
reliably (with cannon shots, this may be
hard to determine). | settled on a Technics
Model SP-10 MK i turntable with a
Shure V15 Type IV cartridge. Signal out-
put was fed to a JBL SG-620 preampli-
fier with the rumble filter disengaged
(leaving only the preamp’s roll-off in the
2.5-Hz region). The mono output of the
summed channels was then fed to a
Bruel & Kjaer Model 2131 '-octave an-
alyzer. This instrument was set on its low
frequency range, in which mode it ex-
tends down to 1.6 Hz. Figure 1 shows
the peak-hold 's-octave spectra for the
last 3:30 minutes of the side. Both can-
non shots and the bass drum account

the exact levels of the low-frequency sig-
nals. Figure 2 shows the relation be-
tween lateral (side-to-side} stylus veiocity
and displacement as a function of fre-
quency in disc recording. If a record
were to be cut with a constant velocity of
7 cm/S (normal reference level at 1
kHz), then the groove displacement at 8
Hz would be in excess of 0.1 cm peak
(0.2 cm peak-to-peak). Obviously, re-
cords cannot be cut this way, and the
signal must be rolled off at low frequen-
cies during the record function and
boosted by a complementary amount

———r—1—1—T —

] | @ Tem/s
ELOCITY REFEREN N
@ +i0} 4 I '\j\urcmw‘ ITY REFERENCE Jag
| N,
¢ T T NNA
> s
R | NNLA
¢ |4
; #\/. Y 1 10
<
-
& -10l—t +
8 s 38 3] 25 2%0 %00 &

FREQUENCY — Hz

Fig. 1 — Peak-hold %-octave spectra,
last 3:30 minutes, RIAA playback, lateral
only
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Fig. 2 — Relation between velocity and
displacement in disc recording.
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Fig. 3 — RIAA record and playback
curves extended to 8 Hz. Break points in
these curves are at 50, 500, and

2120 Hz.
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Fig. 4 — Peak-hold spectra, last 3:30
minutes, equalized to show
displacement.

for the rise in response in the 31.5 10 63 |

Hz bands. The cannon shots alone are
responsible for the considerable exten-
sion of information down to the 8-Hz
band. A reference point of 7 cm/S peak
lateral stylus velocity is shown on the
graph, and it will enable us to determine

|
l

during playback. The standards for this
relationship were established in the
1950s by the RIAA (Recording Industry
Association of America), and they are
universally observed in the cutting of
33 % rpm discs around the world. Figure
3 shows this record-playback relation-
ship extended down to 8 Hz. Note that
the recording de-emphasis at 8 Hz is 20
dB lower than at 1 kHz.

Now we are ready to calculate the ex-
act displacement, or excursion, of the
signals down to the lowest range. By
combining the data, ' octave at a time,
from Figs. 1 through 3, we arrive at the
plot of points shown in Fig. 4. Here, we

see the peak displacement in each band
in dB relative to 0.001 cm. The summa-
tion of these data points is 18.7 dB
above 0.001 cm or 0.0086 cm. For
peak-to-peak displacement, we double
this figure. In thousandths of an inch
(mils), this figure is 14, which corre-
sponds very closely to the measured 17-
mil displacement observed, with some
dismay we may add, by a number of
manufacturers whose cartridges couldn’t
handle the side-to-side swing

Normal definitions of overload in disc
transfer have to do with slope overload,
when the trajectory of the groove ex-
ceeds the nominal back-relief angle of
the cutting stylus (normally 45 degrees),
and with curvature overload, when the
stylus cuts a groove with greater curva-
ture than the playback stylus. These are
both upper-mid- and high-frequency
problems and have nothing to do with
the signal in the range we have exa-
mined thus far. Purely in terms of groove
displacement, the only playback require-
ments are: (1) that the cutter head be
able to negotiate the required side-to-
side swing, (2) that the grooves not ex-

62

AUDIO/JULY 1981



Fig.5 — Photomicro-
graph at about 35X
enlargement of a
portion of the record
surface showing the
groove geomelry of
a cannon shot
section of the
recording.

[
|

hibit over-cut (i.e., run in to each other),
and (3) that the playback cartridge be
capable of negouating the side-to-side
swing

Since the grooves do not overlap
each other, and since there are many
cartridges which handle them in stride,
the record is not overcut by the criteria
we have presented here. However, the
onset ot each cannon shot produces se-
vere slope overload. in fact, the promo-
tional band wrapped around each album
jacket (Fig. 5 here) shows a photomicro-
graph illustrating a sharp jog in the
groove trajectory typical of the cannon
shots. The first cannon shot occurs at a
diameter of 20 cm, and the angle of tra-

jectory is just about 45 degrees. Under
this condition, the tangential groove ve-
locity and side-to-side velocity are equal
At 33 7% rpm and at a diameter of 20 cm,
the tangential velocity (and thus the side-
to-side stylus velocity) is 33 cm/S

Many cartridge manufacturers and re-
cording engineers would consider this
velocity to be excessive and conducive
to processing problems. On music,
these objections would certainly be well
taken — but on cannon shots, the add-
ed distortion produced by the slope
overload is not noticeable as such. |
would add that the stylus velocities ob-
served in the music itself are well within
the bounds of normal good practice

Any reasonably well-balanced tone-
arm fitted with a cartridge capable of the
17-mil side-to-side groove swing will
track the disc. Most of the problems
which are encountered have to do with
speaker-amplifier limitations. The record
starts off softly, and there is a tendency
to crank the level up to a point of satis-
faction. All may be well until the cannon
shots come along. At that point, most
systems have to be turned down a good
10 to 12 dB, and it is this gross program
level variation between the first portion of
the disc and that of the last 3:30 min-
utes which causes most of the playback
problems

If a standard playback system, RIAA
equalized, is calibrated so that the 7
cm/S 1-kHz tone is set to read ''zero"
on the VU meter, the canon shot passag-
es will reach levels some 8 dB above the
reference level. Most typical audiophile
discs will, in their louder passages,
reach 3 dB above this reference point

A survey of two different pressings in-
dicates slight variations in overall level
and a substantial difference in subsonic
information. The sides in question are
from master number 11 (which has more
subsonic information) and number 12
(which we reviewed here). It seems likely
that the overall levels — and tracking
problems — have been reduced in the
new master, possibly in response to field
complaints. John Eargle

speakers, the waiting is over.

any audio application,

ACOWTAT - Simply The Best

FULL-RANGE-ELEMENT ELECTROSTATIC LOUDSPEAKER SYSTEM

For the past fifty years the music lover has patiently waited for the ultimate loudspeaker technology to
come of age, the full-range-element electrostatic. With the introduction of the Acoustat “Slimline Series”

NoWooters, Tweetars orCrossovers: The Acoustatloudspeaker, withitstull-range elements, reverses
the process of the recording microphone - as well as the full-range-element function of the human ear.
This kind of fidelity to the original music waveform produces a seamless, coherent rendering of the
muslical event that must be heard to be believed.

High Volumes and Indestructibility: The Acoustat speakers are capable of amazingly high SPL, up
to 115 dB on the largest Model, and, unlike all other speaker technologies, are totally indestructible in

A Technological Breakthrough: The MK-121* passive drive system is a revolutionary breakthrough in
electrostatic interfacing technology. It uses two physically different audio step-up transformers in a mid-
band overlap contiguration, yielding a very flat impedance load (3 to 6 chms), reduced distortion, and far
greater efficiency and frequency response.

FIND OUT WHY ACOUSTAT LOUDSPEAKERS ARE THE REFERENCE STANDARD
FOR THE FINEST ELECTRONICS MANUFACTURERS AND RECORDING STUDIOS
IN THE WORLD. VISIT YOUR ACOUSTAT DEALER, AND LISTEN TO THE MUSIC.
*patent pending

3101 Southwest First Terrace, Fort Lauderdale, Florida 33315, Phone: 305/462-6700

MODEL THREE
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At last.
Clean and easy bass in a car.

Introducing the Power Bass™. a pow-
ered subwoofer for vour car. Now you
can have real bass—as good as
maybe better than—what
vou hear at home. And it's
easily installed.

The Power Bass can be
added to any car stereo. Or,
if vou're planning a com-
plete installation, it's the

Altec Corp. 1981

Your stereo system is a marvel of
advanced technology. But can you say
the same thing about the records and
tapes you subject it to?

Yes. .. if you own Original Master
Recordings *; state-of-the-art LP's and
cassettes that dramatically improve
the performance of your stereo
system.

Eachone is a hand-crafted
Limited Edition, exclusively
transferred from the
original recording
studio master tapes
of your favorite art-
ists. Every note and
nuance is faithfully
reproduced exactly

(OFIGML  MAISTER RECORDING

heart of our AL1 Voice of the Highway
system. Super sound for your car.

For the location of your nearest
deaier call (800) 528-6050.
ext. 731: n Arizona (800)
352-0458. You’ll hear the
greatest sound on the
g
o

Voice of the Highway

1515 S. Manchester. Anaheim, CA 92803

Enter No. 17 on Reader Service Card

as they were first recorded. . . without
mechanical enhancement.

The natural sound quality will amaze
you. The complete freedom from surface
noises will soothe you as never before.

Original Master Recordings™ span
the musical spectrum, from the Beatles
and the Rolling Stones
| tothe Chicago Symphony and
George Benson. More than 60
different Limited Edition titles,
available now at
discriminating
audio and record
stores.

mobile ridelity

y
—
. sound lan
4 arvieicn or MESL. 1NC.

1981 MFSL. Inc

ORIGINAL MASTER RECORDINGS.

FOR A FREE COPY OF OUR NEW SUMMER/FALL 1981 CATALOGUE PLUS
EXCLUSIVE INFORMATION ON UPCOMING NEW RELEASES, WRITE:
Mobile Fidelity Sound Lab, Dept. A, P.0. Box 919, Chatsworth, California 91311
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Rachmaninoff: Prelude in C# minor;
Debussy: Feux d’artifice, Boyeres,
La Fille aux chevaux de Lin, Reflets
dans I'eau; Scriabin: Etude Op. 2,
No. 1; Poem; Sonata No. 9 “Black
Mass'’; Prokofiev: Sonata No. 3 in A
minor, Op. 28. Ruth Laredo, piano. Pro-
ducer, E. Alan Silver; engineering, Ray
A. Rayburn

In Sync Labs C-4060 (2211 Broad-
way, New York, N.Y. 10024), cassette,
$14 98

Recording: A+ Processing: A+
Performance: A+

Here is a recording that will begin, at
least, to vindicate the quality potential of
analog recording. The sound of the pi-
ano here is easily among the best, if not
the best, and most realistic 1've heard on
a recording. All the power of the piano is
effortiessly conveyed in this cassette
without sacrificing any of the colors eli-
cited from the instrument by the pertorm-
er. Indeed, even the noise of the action
is realistically conveyed and in perspec-
tive, and there is no audible hiss or other
spurious noise to mar the marvelous rec-
reation of the piano afforded by this
magnificent recording. The orginal tape
was made on a Studer A-80 at 15 ips
with Dolby A noise reduction and four
AKG 451 omni mikes for main pickup
and ambience. In Sync cassettes are
only third-generation tapes which in part
accounts for the extremely low distortion
and noise level. As a matter of fact,
there's no clearly perceivable difference
in the hiss level between low-level pas-
sages and the tape segments separating
the selections. The room in which the
recording was made (actually a small
church on West 73rd Street in New
York) is not altogether perfect in its
acoustics, but all in all, little can be fault-
ed

What is just glorious is the power pro-
jected by the piano and, in particular, the
left hand. The piano, a Baldwin SD-10,
is Baldwin's answer to the famous Stein-
way — and it requires no apologies
whatever. Ruth Laredo should be well
known to record listeners everywhere
She has recorded almost the entire pi-
ano repertoire of Scriabin for Connois-
seur Society and that of Rachmaninoff
for Columbia. She is a relatively young
performer of extraordinary musical in-
sight who plays the selections here with
great understanding and love

In sum, this is one of those very rare |
issues in which the recording technology
perfectly serves the music and performer
with a completely satisfactory and felici-
tous result. The performances presented |
here are from new recording sessions ‘
undertaken in April 1980

C. Victor Campos
— ]
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Twangin . . . : Dave Edmunds
Swan Song SS 16034, stereo, $8.98

Sound:A Performance A

If the demise of Rockpile is what it
takes for Dave Edmunds to start making
terrific albums again, then long live his
solo career! Although the first (and last)
Rockpile album had its moments of
good fun, it was more or less
a Nick Lowe elpee disguised
as Rockpile, and the contri-
butions of Mr. Edmunds were
assuredly minimal. While

Twangin is not 'l Hear
You Knockin,'' it is unde-
niably Edmunds’ finest al-
bum since his first, and
shows him to be back
on track both in terms
of his playing and
choice of material

—

s

\ ¥ ‘\\ \““

However, "'It's Been So Long
(an lan Gomm composition)
sounds an awful lot like Elvis

Costello's "'Girls Talk'' (Dave's
last single), and the "‘original’
compositions (all of them) are
rather weak. But this still leaves
undoubtedly the best version
of ""Almost Saturday Night'
since John Fogerty's original
— there have been four cover
versions in the past six months
as well as Dave's best soul
tune ever, a killer called "'Three
Time Loser"’ written by Don Covay
Two fairly obscure modern writers
Mickey Jupp and John Hiatt, contri-
bute some excellent songs deliver-
ed exquisitely, and Dave's single
"'8ingin’ the Blues, "' is also included
Perhaps the standout performance is
a 1968 recording of Elvis Presley's
"'Baby Let's Play House "
which contains absolutely
the screechingest, most
distorted guitar we've
heard in a long while
and a fine Edmunds
vocal

-
al
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| years, with the exception of his live per-

|

"‘

MICHAEL TEARSON
JON TIVEN

Whereas the last few Dave Edmunds
records have appeared to be outlets for
Billy Bremner's songs and Nick Lowe's
throwaways, Twangin contains ma-
terial which seems to have been select-
ed on merit alone. The guitar soloing on
this record is far and away the best
we've heard from Edmunds in about five

formances (how about a live Rockpile
LP?). One can only hope that the kind of
nasty rock 'n’' roll provided by Dave Ed-
munds on Twangin . . . is just a taste of
licks ahead and that the master crafts-
man will continue plying his trade for
many years to come. Jon & Sally Tiven

Three Into One: Ultravox
Antilles AN 70789, stereo, $8.98

Sound: A~ Performance A

When New Wave burst upon
usin'76 and'77, with The
Sex Pistols and The Ram-

ones raving about anarchy
\ and pinheads, it sent shock-
waves throughout music that are
still being felt. Standards of acceptance
were shaken and new precepts of ap-
preciation had to be devised, with rnany
established and new groups falling by
the wayside. One of the bands to be
caught in the maelstrom was Ultravox
Ultravox!, their first album, was al-
most too perfect amid the angst of The

Dead Boys, The Damned, and The Vi-
brators. Produced by avant-rocker Brian
Eno, Ultravox fused the manic energy of
The Yardbirds with the stark imagery of
lyricist and singer John Foxx. Tempered
by Eno's cerebral production work, Ul-
travox fell into the cracks between
trends. They were too intellectual and
sophisticated to be termed punk (as
were The Sex Pistols; it just took us three
years to figure it out) and they had too
much New Wave intensity and too many
slashing edges to be associated with
progressive rock

On Ha'Ha'Ha!, Ultravox moved even
further from the mainstream with thickly
textured production provided by Steve

Lillywhite (Peter Gabriel, The Brains)

John Foxx took the band through psy-

chedelic rave-ups on ''Fear in the West-

ern World'" and bleak desolation on "'Hi-
roshima Mon Amour.'' With this latter
song Ultravox began introducing the
electronic rhythms and textures that now
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| dominate their music

Ha'Ha!Ha'! apparently didn't fare too
well since Islanc Records never released
it in the U.S. and subsequently dropped
Ultravox down to its budget subsidiary,
Antilles, on which Systems of Romance
came out With their increasing. use of
electronics, the switch to Conny Plank
as producer was a logical step. Plank
has long been involved in the German

avant-garde electronics scene, pro-
ducing groups like Cluster and
Kraftwerk.  Systems was Ultravox's

most direct effort to date, with Foxx
doing obliquely honed visions of aliena-
tion

To make short of a long story, Istand

[

t

Thereis no
true accuracy
without

high efficiency.

Interface.

The "power war” is over. High-
powered receivers and amplifiers
are going the way of the"gas
guzzler”in this era of energy
consciousness and infiation. Yet
technolegical advancements in
source material, such as direct-
to-disc and digitalty-mastered
records, demand far more from
your loudspeaker system than
ever betore.

Ey

Without huge amplifiers, accurate
reproduction of today's state-of-
the-art source material requires
very efficlent loudspeakers.
Efficient loudspeakers allow your
amp to idle; being asked to pro-
duce very little power during
normal playing levels so it needs
to respond with its rated capa-
bilities only to handle the sharp
transients and increased
dynamic range.

Interface loudspeakers were
designed to answer this challenge.
Highly efficient, very accurate,
yet capable of handling a lot of
power when necessary, without
the coloration found in so many
loudspeakers.

Listen to your music the way it
was intended. Audition Interface
at your nearest Interface dealer.

dropped the group and Ultravox became
the most fully developed, unsigned band
on two continents. Foxx eventually left,
and after a brief hiatus, he, followed by
his abandoned cohorts, emerged with
strong albums in the midst of the synthi-
pop trend (most successfully popularized
by Gary Numan's ''Cars’’ and Devo).
Now Island (which abandoned the group
in the first place) has released a compila-
tion of their three albums. This album,
cleverly titled Three Into One, sports a
suitably fashionable Devo-style cover
Three Into One features three tracks
from each LP plus an unavailable single
B-side, ''Young Savage.'' As compila-
tions go, this one gives a good indication

Interface

ElectroVoice
QU compony

600 Cecil Street. Buchanan, Michigan 49107

in Canada
Electro-Voice, Div of Guiton industries (Canada) Ltd
345 Herbent St Gananoque, Ontario K7G 2V1

of Ultravox's scope and holds together
well as an album. The double-exposure
images of ""Rockwrok'’ (sic) capture the
frenzy of New Wave, while ""Just for a
Moment'' shows Foxx's growing intro-
spection and need to be removed from
the rush of that same genre. "My Sex
is a paean to sexual dislocation that
brings poignancy to lyrics like 'Some-
times I'm a novacaine shot, sometimes
I'm an automat

Three into One illuminates the bene-
fits of a good producer. All the albums
coproduced by Eno, Lillywhite, and
Plank show a strong regard for the
record as a separate medium from
straight live performance and use the
studio to its fullest in placing the sound
in space and creating some enveloping
depth relationships

| find Three into One conceptually of-
fensive because the group didn't get the
record company support they deserved
until it was too late. But as the only Ultra-
vox album available domestically (ex-
cluding the Foxx-less Vienna), it is a su-
perior introduction John Diliberto

Mistaken Identity: Kim Carnes

EMI America SO-17052, stereo
$8.98
Sound: A- Performance: A-

it might have taken late bloomer Kim
Carnes some time, but Mistaken Identity
finds her considerable talents fully
flowering. The big extra difference could
boil down to two technical credits. First
'Produced and Recorded by Val
Garay.'' Garay engineers Linda Ron-
stadt and James Taylor records and pro-
duces prolifically these days. In addition
he mixed Kim's previous album, Ro-
mance Dance, including her break-
through hit ""More Love."" Clean, lively
sound is the Val Garay trademark. Sec-
ond: "'Recorded Live at Record One."
The operative word is Live. Recording
with minimal dubbing gives Mistaken
Identity a very real spontaneity that auto-
matically elevates it to the best thing
Carnes has done out of half a dozen fine
albums. Most noticeable is the liberating
effect it has on her singing, which is
throatier and more openly emotional
than ever before. She seems to have
tapped something fresh inside. Even the

liminal that makes the album work so

well as a whole
Ironically this album has the fewest

sitions ever, just five out of ten. The five
outsiders are mostly by friends and are
carefully chosen. The two Donna Weiss/

| Jackie De Shannon songs are terrific
the haunting hit "'Bette Davis Eyes'' and |

the jaunty "'Hit and Run,’’ a song which
pairs off nicely with Kim's own ''Break

L B,

.

sequencing of the songs is another sub- |

| Kim Carnes compositions or co-compo- |

66




Only the new MMC 20CL
can give your turntable the
performance levels of our
unique single crystal sap-
phire cantilever and a micro-
polished Contact Line
diamond stylus. And our new

universal connector makes

T proper installation an effort-
A less task while it eliminates
CONNECTION

mass of the
common head-
shell. Iif you have a high

quality turntable, it probably
deserves the MMC 20CL.

See your Bang & Olufsen
dealer to make the connection.

the Rules Tonight the most una-
bashed rocker she's ever done. Frankie
Miller's wonderful ""When {'m Away from
You'' is given the best treatment it's ever

received
Richard Stekol's "My Old Pals'’
closes the album on a sentimental, wist o

ful note. It's a song that The Band might
have thought of years ago but didn't
The Carnes song before it, ''"Miss You B &OI fse

Tonight,"" is a beautiful sad one that real- ang u n
ly draws a great reading out of Kim's

For Information Write To: Audry Athearn
husky, rasping, even occasionally crack

ing voice. Mystery pervades the title cut Bang & Olutsen of America, In 515 Busse Road, Elk Grove Village, lllinois 60007
with its memorable chorus featuring
Dave Ellingson's falsetto vocal. The only Enter No. 19 on Reader Service Card

really false note is "'Draw of the Cards,"’ | — o
an ambitious song that aims for art and
mystique and down, dirty atmosphere

but by accident hits on pretense t
Mistaken Identity is a notable leap for- | I U 5
ward for Kim Carnes. She has learned

how to use the unusual qualities of her

voice to make a song work, how to make ST E R E O CATA LOG
it its most effective. She seems to have
stopped try to b ttier th h

needs to or g];n c%m?onpe;gl;%e Sahne tswaz a nd F M D I R E CTO RY
learned something about communication Get all the newest and latest information on the new

through a song on Mistaken Identity Mcintosh catalog. In addition you will receive an FM sta-
MT tion directory that covers all of North America.

Journey to Glory: Spandau Ballet
Chrysalis CHR 1331, stereo, $8 98

Sound: A- Iierfo[rgglc_e_ﬁ

00000 ©

Spandau Ballet exploded onto the
English charts with a pair ot wonderful
hit songs to become one of 1981°s earli
est press darlings. Their high-tech
danceable rock 1s clever and catchy, ir
restible on the hits *'To Cut a Long Story
Short'* and "'The Freeze

The catch is that the beat can get tir

Mclintosh Laboratory, Inc A
East Side Station P.O. Box 96
I Binghamton, N.Y. 13904

ing over the course of a complete album | NAME |
side. So it's excellent for partying or
dancing, less so for pure listening | ADDRESS |

Still, this is an auspicious debut from
a band with fresh ideas and bright sound
and vision MT

I CITY STATE ZIp

If you are in a hurry for your catalog please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.
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By popular demand,
The Audio Critic
is going back to

its original format.

The biweckly Bulletin format of The
Audio Critic. started in January of this
year, has been discontinued after just a few
issues. The main reason for this decision
was the widely expressed preference of our
subscribers for the long-awaited feasts of
audio information served up in our original
magazine-size format. as against the more
frequent snacks provided by the Bulletins.
but certain misrcpresentations made to us
by the post office were a scrious contrib-
uting factor. In any event, with the new
issue about to be published. which will be
called #10 (it would have been Vol. 2.
No. 4 under the old nomenclature). every-
thing will be back to the old format

Issuc # |0 contains. among other
things. in-depth reviews of new state-of-
the-art components in several categories.
including power amplitiers. phono car-
tridges. step-up transformers and tone-
arms. All previous recommendations of
The Audio Critic are also reconsidered
and updated in this issuc. after new
listening tests through our $37.000
reference system and measurements in our
superbly equipped in-house laboratory.

Send $30 for 6 consecutive issucs.
starting with #10. plus an immediate
free bonus of all the interim Bulletins
published (no Canadian dollars. $6 extra
for overseas delivery) to The Audio Critic,
Box 392, Bronxville, New York 10708.

800-638-8806

HERE ARE SOMEIMPORTANTREASONS
YOU'LL ENJOY DEALING WITH
International Hi Fi...

% You pay the same price many dealers pay.

# More than 120,000 customers coast o coast You
save on our bigvolume discounts.

# No risk. No-deposit phone orders shipped the same
day you call - COD or credit card.

% Over 70 top name brands - equipment mast mail
order and discount dealers can't supply.

% 2 to 3 day delivery on most orders.

# Shipments fully insured-full manufacturer's wamanty
up 0 5 years.

# Exclusive “nolemon” guarantee. Fully staffed
customer service department.

% Seven audio advisors to assist the inexperienced
buyer.

WRITE FOR: BROCHURE WITH PRICES AND LINES

TIPS ON BUYING BY MAIL

INTERNATIONAL
HI-A

Moravia Center
Industrial Park, Dept. A
Battimore, Maryland
21206

f the stiff pac Ol t Irish
DISTRIBUTORS- | gan]‘OlStSl pacing common to many Iris
1N
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TOM BINGHAM
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Strings Attached: Mick Moloney

Green Linnet SIF 1027, stereo
$7986 = 0000
Sound: B+ _Performance (A

Mick Moloney’'s many talents are his
1 mandolin and tenor banjo work. Finally
after a few tantalizing glimpses on earlier
records, he has recorded an entire al
bum of instrumentals, seven on mando-
lin, seven on tenor banjo
Not only is Mick Moloney a highly ac-
complished musician from a technical
viewpoint, he has superb taste in select
| ing tunes. Most of them are rather ob-
scure, at least to American listeners
how many Irish music fanciers are famil
iar with ""Arthur Darley’'s Jig,"" or the
| hornpipe '"'Peacock’s Feather or
\ 'Richard Brennan's Jig,"" or ? Well
you get the idea. There are also a num-
ber of recent compositions in traditional
| style, most notably Ed Reavey’'s ""Mun
ster Grass”' and Liz Carroll's reels
'Ricky’'s White Face/The Top of the
Stairs
Beyond tunes and technique, Molon-
| ey plays mandolin with an exuberance
matched by no one else. He energetical-
ly ripples his pick over the strings, ex-
tracting intricate embellishments while
| making it all sound easy, natural and to-
tally musical. His tenor banjo work is no
less incisive. He sportively enriches his
rhythmic playing with triplets and even
more complex ornamentation as in the
jig set ""Sheehy's/Taylor's."” He brings a
fluidity to the instrument far in advance

68

Moloney accompanies himself on gui-
tar and, on two cuts, bouzouki (which is
somewhat undermixed) with the flexibili-

| ty, logic, and control we've come to ex-
| pect from him. The melody and rhythm

parts interlock so naturally, | can’t tell the
basic track from the overdub. On the last
cut, pianist Marty Fahey backs up
Moloney in a home recording. Although
the piano is somewhat distant and the
mandolin sound rather ''hot,’’ Fahey is
an intelligent accompanist and the com-
bination of the two instruments is guite
delightful
Without taking anything away from
Mick Moloney's past accomplishments, |
must say that this is my personal favorite
among all the records he's had a hand in
so far, either as performer or producer
It's an essential item for anyone with an
interest in Irish instrumental music or, for
that matter, traditional string music of
any sort. (Mail orders, send $6.50 to
Green Linnet Records, 70 Turner Hill
Road, New Canaan, Conn. 06840.)
Tom Bingham

Shutfle Rag: Andy Cohen
June Appal JA 027, stero, $7.98
Sound: B Performance: A

Although Andy Cohen has been a fix-
ture on the coffeehouse scene as per-
former, entrepreneur, and inspiration for
several years now, this is his first album
It's well worth the wait

Cohen is best known for his jauntily
enthusiastic performances of rags and
raggy blues, both on guitar and piano
Unfortunately, there aren’t any examples
of his stomping piano romps on this al-

emccad]



bum. (He denies any special keyboard

prowess, but those who've heard him in

person will agree that he puts so much |

of himself into his piano playing, he

more than makes up for any deficiencies |

In technique.) But there is enough of his

buoyantly infectious guitar picking and

refreshingly unslick singing (which re-

minds me somewhat of Michael Cooney

though Cohen isn't quite so droll) to sat-

isfy anyone with a taste for Rev. Gary
| Davis, Blind Blake, and other East Coast

rag-bluesmen
I The somewhat low-key first side spot-
lights Andy Cohen solo and features two
highlights from his live act. ''Talking
Hard Luck' is a whimsical assemblage
of self-deprecation and ugly jokes
learned from Pegleg Sam, delivered with
a facetiously dry matter-of-factness
Gary Davis' ""Soldier's Drill"" is a military
march transferred to guitar complete |
with a pseudo drumline

Side two presents Cohen in the com-
pany of his regular collaborators, multi-
instrumentalist Joe La Rose and harp
blower Gary Hawk. As enjoyable as side
one is, Andy really comes to life in the |
company of his friends. LaRose is a
quiet sort who lets his fingers do the talk-
ing for him. On Rev. Davis' "'Buck Rag
his banjo merrily supplement some of
Andy's most exciting guitar work on the
album. The excitement carries through
to a propuisive workout on ''| Don't Love
Nobody,"" sung by Joe

Hawk plays gruffly rhythmic harmoni-
ca on three tracks. His roots are in Son-
ny Terry, but with more of a Memphis-
jugband feel. He blends in almost in-
stinctively with Andy and Joe, as on the
energetic two-guitar jumper, ""Mr. Crump
Don't Like It."" Mandolinist Rick Ruble
joins Andy for a sprightly string arrange-
ment of Scott Joplin's "'Stoptime Rag
which I've also heard Andy do on piano;
either way it's a thorough delight

Side one will entertain you, but side
two will get you out of your chair to shout
for an encore. Hopefully, a second al-
bum will satisfy those cravings for more
before 100 long. In the meantime, don’t
be surprised if this spends a lot of time
on your turntable

The recording is rather dry on side
one, the voice in particular lacking pres-
ence. The mandolin is a bit over-promi-
nent on 'Stoptime,’" but otherwise side
two is more judiciously balanced and, as
befits the performance, livelier than side
one. (Mail orders, contact June Appal
Records, Box 743, Whitesburg, Ky
41858 ) Tom Bingham

- s e S —————
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How to get 50O% more

sound without

turning up the volume.

There's a whole range of sound in a
live performance that you never hear from
your stereo system. And it's not a question
of turning up the volume.

The problem is in the records you play.

When recording engineers master a
record, they electronically eliminate up to
half the music. They literally compress the
sound to make it “fit” on the vinyl record.

Fortunately, there's one solution to the
problem: dbx Dynamic Range Expanders.

A dbx Dynamic Range Expander in
your system restores most of the lost music.
And it reduces annoying record surface
noise by as much as 20dB. So instead of a
compressed 50 or 60 dB of dynamic range,
you geta full 75 to 90 dB. The loud pas-
sages begin to thunder. The softs are truly
subtle. All your music comes to life.

And you can use a dbx Dynamic Range
Expander not only with your records, but
also with tapes and FM broadcasts.

Visit your authorized dbx retailer for
a demonstration of the 1BX, 2BX and 3BX
Dynamic Range Expanders. Then select
the model that's best for your system.

Because there's a lot more to music
than has been reaching your ears.

dbx, Inc., 71 Chapel St., Newton, Mass.
02195 U.S.A. Tel. (617) 964-3210. Telex 92-2522.
Distributed throughout Canada by BSR

(Canada)Ltd., Rexdale, Ontario.d |

Making good sound better

Enter No. 28 on Reader Service Card




CLASSIFIED ADVERTISING

CLASSIFIED
ADVERTISING
RATES

| BUSINESS ADS- 75c per word, minimum charge
$6.00 per tine for spaced ads specifying five or less
words per line. First line set in bold face type al no
1 extra charge. Extra words set in bold face type
| $1.00 per word. One point fuled box, extra charge
$8.75. Full payment must accompany order.

NON BUSINESS ADS- 50c per word, nunimum
charge $4.00 per line for spaced ads specilying five
or less words per ine. First line sel in bold face type
at no extra charge. Extra words set in boid face type
$1.00 per word. One point ruled box, extra charge
$8.75. Full payment must accompany order.

FREQUENCY DISCOUNT-3 times, less 10%. 6
times, less 15%. 12 himes, less 20 (line copy ads
only)

DEADLINE- 1st of month two months preceding the
cover date. If the firsi of the monih tails on a week-
end or holidtay, the closing date is then the |ast busi-
ness day beloie the holiday or weekend.ADS
RECEIVED AFTER THE CLOSING DATE WILL BE
HELD FOR NEXT ISSUE UNLESS OTHERWISE
| STATED

BLIND ADS-Box numbers may be used at $5.00
extra for handling and postage.

GENERAL INFORMATION Ad copy must be type-
wiilten or printed legibly and received on or before
the 1st ol lhe month, two months preceding the
cover date. Display advertisers must make a space
reservation on or before the closing date, material
(Camera Ready Only) may follow by the 10th. The
Publisher, in his sole discretion, reserves the nght to
reject any ad copy he deems inappropriate. All ad-
vertisers must supply: Complete name, Company
name, Street address (P.O. Box is insufficient), and
telephone number before ads can be pubhished
Classified ads are not acknowledged and do not
carry Reader Service Card Numbers. Frequency
contracts not fultilied will be short-rated accordingly
Ads submitted for a 3 time frequency or less are
unchangeable. Classiied ads are payable in ad-
vance BY CHECK OR MONEY ORDER ONLY.
{Sorry, we can not accept credit cards.). Additional
information available upon request. Contact: Cathe-
rine  Paduano, Adverhsing Coordinator, 1515
Broadway, NYC 10036 . . . Direct Dial (212) 975-

7530.

MAIL ORDER AND DISPLAY CLASSIFIED RATE
1colx 1" $175
1colx2" $275
1colx3" $375
2colx 1" $275
2colx 2" $475

AUDIO Magazine
1515 Broadway
New York, N.Y. 10036

Sou

INC
13606 thid n.e.. seatie washington 98125

MASTER TAPES

The ultimate sottware availabie tof the tinest systems!'
Our third generation tapes duphcated in real time
from the catalogs of Windham Hill. Kaleidoscope
1750 Arch Records and more featuring artists such
as * David Grisman * Wilham Ackerman ¢ Glenn
Yarbrough ¢ San Francisco String Quartet

151ps, 7' ps & '+ track and Melal Cassettes
Send for our tree catalog at Sound Ideas Dept. AU-1
13606 Third N.E . Seattle, WA 98125

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

FOR SALE

AAANGRY spending mucho $ on mods for your tube
preamp only lo be disappointed? ALLEGRO SOUND
guarantees that you will ke our $250 SP3A mod {run
ming our tabled 12AX 78 tubes) better than a new SP6B
or your money back (excluding ship. & hand.}. We guar
antee that you will ke our $200 PV-1 mod (funning our
12AX78's) better than a new PV-2. or your money back
We guaraniee 1hat you will like our full-blown SP3A-lle
gro preamp ($950 complete) better than anything you
are now using, of your money back. For more info & a
stupping date. contact me. Richard Dawvid Katz. ALLE-
GRO SOUND, 15015 Ventura Bivd., Sherman Oak
CA 91403.(213) 766-9101. 9am

AAA-RATED BARGAINS! (1,000 00/pair) KLH SCX
3A Towers, $478/panr (free shipping). (480.00) PH
LIPS AH572 preamp. $169 00. (150 00) KLH 60 turn
table. $69.00. (150.00/par) PHILIPS SJ2930
$89 00/paw. (280 00/par) PHILIPS $J2932 3-way
$138 00/pan. Faclory sealed/warranty. Shipping ex
tra Literature available. SCC. Box 551. Dublin, Ohu
43017

A CATALOGUE THAT HAS EVERYTHING
The WIDEST SELECTION of equipment. tape
et e
WHOLESALE PRICES to everyone
—F'RIENDLY and COMPETENT SERVICE
—FLAT RATE SHIPPING charges — no guessing
white or call now, save ime and money

AUDIO SYSTEMS Il

175 Fitth Avenue Suite 917
New York, NY 10010
{212}477-1891
CAMPUS REPS NEEDED NOW!
SPLCIAL PRICE ON THE NEW TOP OF THE LINE
MAXELL TAPE—SERIES 'S

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS, CASSETTE DECKS BEST
PRICES IN STOCK IMMEDIATE SHIPMENT
EAST 305-462-1976 WEST: 213-243-1168

A BARGAIN! FR201 (not FR 2) unused $212. Stephen
Sun. 212-784-2939

FOR SALE

A BARGAIN: SUPEX SDX 1000 $260, Dynavector
DV6A $285. Dynavector Ruby $180. Lustre 801 $250
All new. Stephen Sun (212) 784 2939 Day

A BARGIN! JVC UA-7045 unused $170
{212)784-2939

Stepher

ABATE THE HIGH COST OF YOUR NEXT AUDIO
PURCHASE! DIRECT DISCOUNTS LTD ofters many ol

the tnestlines of audio gear trom budget equipment t
typically  non-discounted omponent artndge:
speakers, elc Whether you're a novice or seasoned a

diophile. we believe that our incredibly wide select

low prices and heiplul advice could make us your one
stop audio bargain place Some of the lines that we offer
nciude ADVENT. AR. ADCOM. BOSE. dbx. DENON
ESS. HAFLER. HARMAN /KARDON. INFINITY MITS

BISHI. NAD. NIKK( INK Y PHASE LINCAR. SAE
TANDBERG, THORENS and many many more As an
added service 10 our customers. we also olffer video
equipment iIncl many of the Large-screen Tvs, VCRs
etc.) and even a new “wireless  extension telephone for

less than $200.00 (sugg retall $560.00). Just call us at
(212) 254-3125 tor additional prices or information, or
send $2 00 for our current brochure to DIRECT

DISCOUNTS LTD.. P O Box 841. Cooper Station. NY
10276 Shop with us biy phone with your VISA or M
No sales 1ax charged 1o out-of-state custorners!!

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

ABSOLUTELY MINT CONDITION APT-1 POWER
AMP $520 (512)443-7410

ABSOLUTELY MINT
Marantz 7C $550. 88 $375 108 $495. Crown DC300
$550. Audio Pulse Model One $495. Dynaco Equalizer
$275. Bose 2201 $895. All must find new homes
(617)785-0352

ACCURATE, QUALITY HOME/CAR AUDIO AF-
FORDABLY PRICED! Denco Audio. PO Box 6104

€1 Monte, CA 91734 (213} 961-6158 evenings, week
ends. Send Stamp- MONTHLY SPECIALS. FREE CON
TINCNTAL SHIFPING. MC/VISA

INTRODUCING THE LINN
BASIK® TONEARM

... basic, solid engineering in the fine medieval tradition. At $149.00,
it challenges the performance of arms costing three times as much. Listen for
yourself at your authorized Linn Sondek dealer.

Distributed in the U.S. by Audiophile Systems, Ltd.,

6842 Hawthorn Park Dr., Indianapolis, IN 46220
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| FOR SALE FOR SALE

| ABETTER WAY TO BUY AUDIOPHILE RECORDS
COME IN AND SIGN UP NOW!
THE SOUND STAGE AUDIO

RECORD CLUB

MOBIL FIDELITY SOUND

LABS
ORIGINAL MASTER RECORDINGS

S ber you will receive
| i i J the Latest
[ Free - | ast preser nfistatic applie

f speciilly pack t "
| "SUPER SPE(OZJAL PRICES™

THE NE W M| [

AUDIOPHILE CASSMI;:TTES
SOUND STAGE AUDIO

dh x(

AMBI F
o '

z
>
Z

| ACOUSTIC TEST INSTRUMENTS
5LM-201 Calibrated Sound Level Meter

’ ATG-301 Fractional Octave Pink Noise Sour

{ S-401 C est Se

, .‘ Handb ) Aud! ms $6

| Free brochure LL ENGINEERING. Dept D 2 |
t x 506. M ville. N. 6 :

$169

$399

vl

NEW TECHNOLOGY
RAW SPEAKERS.
Leaf tweeters, the Wave
Aperture™ system, the
Nestorovic woofer™ system,
polypropylene drivers, and
I more from Speakerlab, the
highly acclaimed speaker
I design/manufacturing company. Send today
for your free catalog of speaker systems, raw
speakers and design guidelines.

Jecakerlol

Dept. A17, P.O. Box C-30325
Wallingford Station-Seattle, WA 98103

WP - b P S s w

and audio interconnects.

dealers.

AUDIO/JULY 1981

For further information and a free brochure
write: Sound Connections Intl.
8415 Tangerine PL, Tampa, FL 33617

ADIRONDACK AUDIOPHILES
Fi

Nori New York State Ho of + now
witl jerman, Conrad  Jot Fidelty Rese
Marcot. Gratyx, Hatler. D Time Windows. Ar
(G AS) Polk Audio Momitors, KEF, Mcintosh. Harmg
Kardon ST8. Sleeping Beauty, Audionics. N.A D . May
ware formula 4 tonearm. Signet mowving cails. AKG car
tnd stuba. Sony, and Aiwa nfo call 518

793-6639 Mon 1o Fri. 11.9 Sat 10-6 House of Hi-Fi
50 Milier Rd (Rt 9). Gien Falls, NY 12801

ADVANCED HI-FI DIRECT TAX FREE mproved For
mula 4 MK il $99 MC-3t High Outpul mov Joil $8¢
T 24 Transtormer sutable any low oulput M Azak t
Zen $99 I M Mastercharge/Visa Literature $1 bill
Mayware Lid P.O Box 58 Edgware. Middx England

ADVICE
BEFORE SPENDING ANOTHER
$300 TO $9,000 ON AUDIO
PAY $15 FOR INDIVIDUAL ADVICE
Answer 45 queshio opynghied questionnaire Corn
puter matches your requirements to files descrnbing best
components availlable i 5 price ranges At least 2 Sys
tems designed lor you Moneyback guarantee We sel
nothing but advice Send $15 for complete kit or $1 for
delals THE ASSESSMENT GROUP, Box 12
ckville, MD) 20850
ADCOM - AMBER - PS AUDIO - HAFLER
Ali this and more at Q/LC Audio. 1006 Berkshire Road

Jylon. OH 45419 (513) 29 13) 29
Worldwide Stupping

MARK LEVINSON ¢ KOETSU o

SPECTRAL ¢ INFINITY'S IRS

GOLDMUND * THRESHOLD |
|

and many more

|

MULERING TON AN ¢
SR1Y

1461 POST RD ’
Al AMAMARONIC K AVE
14949 7500

VU HITE PLAINS, NY

NEW YORK NY

e S TITTERE FETR S S WY
AB Dbt < e Sactal A b fanie et doin ol Ad]

Tcg RS . T 21

=

SOUND CONNECTORS™ are military grade speaker cables

For the purist—Sound Connections offers an assortment of
silver coated copper interconnects and speaker wire.

For the enthusiast — Sound Connections offers an assortment
of purely drawn copper interconnects and speaker wire.

SOUND CONNECTORS™ are recommended by many of the
better audio manufacturers and can be auditioned at finer retail

S

JOIN THE THOUSANDS WHO ARE BUILDING BET-
TER SOUND SYSTEMS IN A NEW QUARTERLY..

SPEAKER
BOILDER

ONE HALF THE CASH you spend on your aud-
io system should be invested in your speakers,
so why not build them yourself? You can save
up to two thirds of the cost of the speak-
ers—which translaies to almost one third of
your outlay for your stereo system. Over
110,000 Americans will build their own enclo-
sures this year—and you can too! Your dream
speaker is probably well within reach if you
build it yourself. There’s a lot of help around
already and now, Speaker Builder, a new
quarterly publication from the publishers of
The Audio Amateur brings it all together
in an assortment of articles that are comprehen-
sive and a mix of both simple and advanced pro-
jects to help you choose and build the best type
for your listening room.
# Bass Reflex  # Horns
* Electrostatics # Transmission Lines
* Infinite Baffle
* Specials: Ribbon, Air motion
transformers
# Basic data on passive and electronic
crossovers.
There will be reports on building the many kit
speakers and enclosures now available, and a
roundup of suppliers for drivers, parts, and kits.
Articles range from the ultimate (650 Lbs each)
to tiny plastic pipe extension speakers. From
time delayed multi-satellites to horn loaded
subwoofers, as well as modifications of many
stock designs.

ORDER BLANK A71

SPEAKER BUILDER Magazine
P.O. Box 494A, Peterborough NH 03458 usa
Enter my subscription to SPEAKER BUILDER for
one year at the special introductory rate of $10.00.
Make that a two year subscription at $18.00.
Check enclosed Charge to my

MasterCard Visa LI charge card
Expire Phone Orders {603)924-6526
Name
Street & No
Town State. ZIP

1 understand that the unexpired portion of my subscrip
tion will be refunded after my first issue if the magazine is
unsatisfactory for any reason. Make checks and money or
ders payable to §; eaier Builder. Rates above are for USA
only. Outside USA add $2.00 per year for postage. Non
U.S checks must be drawn in U.S currency only




FOR SALE

BOB CARVER'S GREATEST HITS

Are Ready and Waiting for YOU! The Sonic Holography
Preamp! The Magnetic Field Amp! (It fits in your palm &
delivers over 200 watts rms/chan). Plus the new
CARVER Products just announced. All Available from
DESIGNATRON'S STEREQ STORES. Inc. 260 OLD
COUNTRY ROAD, HICKSVILLE, NY 11801. We ship
prepaid and insured in cont. USA. {516) 822-5782

names of fame, at—

MAYWARE

PYRAMID

LUX @ DBX

DENON @ POLK
APT/HOLMAN
MICRO-SEINI

DECCA LONDON
REVOX @ MARCOF
KEF ® SYMMETRY
M.A. COTTER @ JANIS
SOUND CONCEPTS @ AVID

D.B.. SYSTEMS ® GRADO
DYNAVECTOR @ CROWN
GRACE/SUPEX @ FUMIG

Q.E.D. @ SIGNET @ ARISTON
STAX @ AMBER @ P.S. AUDIO
N.A.D.® AKG ® DAVID HAFLER
MEX © SATIN @ ULTRACRAFT

dw
CHARTWELL LS35A /SATTERBUG

/
E‘ a«z(mm.
[FRANKLIN LAKES STEREO CENTER, |

792 FRANKLIN AVENUE/FRANRKLIN LAKES N.J. (201)891.4745
Financing Arranged

YOUR ENTHUSIASTIC RES-
PONSE INDICATES WE'RE
ON THE SAME SOUND
TRACK. FLSCIS A
DEDICATED STUDIO
WHERE ONLY THE
FINEST SYSTEMS

& COMPONENTS

ARE PRESENTED

AND ENJOYED
INOUR 4

SOUND SALONS

FOR SALE

AFFORDABLE ESOTERICA
Central N.Y . State
Mission « 3D Acoustics
Apt-Holman ¢ NAD = Hafler « Audionics
Cizek * Dahlquist * Crown ¢ M&K ¢ Spectro-Acoustics
B&O « Reference Recordings * Micro-Seiki * Monster
Cable
QOrtofon
STELLAR STEREO
384 Einwra Rd. fthaca, N.Y 14850 607-272-2644

AGFA & AMPEX 10" & 7" OPEN REEL TAPES
— THE BEST! THE FINEST CASSETTES: Di-
RECT TYPE 11 (C68 & C96) and ASF (C66 & C96)
DIRECT-TO-TAPE RECORDINGS for the finest re-
corded sound avaitabte, called ~Truly superb™ by
Charles Repka in AUDIO (Oct, 1980). Only avail-
able on real ime duplicated reels & Cassetles, op-
tional doiby or dbxll. Ampex video cassettes. WRITE
for FREE newsletler subscnption & current specials
Dwect-To-Tape Recording Co., 14 Staton Ave

Haddon Heights, NJ 08035

ALAN AUDIO TAPE DECK REBUILDING. Compiete,
painstaking mechanical work, bias and equalizaton
makes possible new-os-better performance often for
less than half the cost of a new machine. Lab equipped
with Tek., HP, Leader. etc. Proof-of-performance on
ompletion Alan Audio, 310 South Washington, Bloom-
inglon, Indiana 47401 (812) 332-2192 10 7 M-Th
10-5F_EST

AMBIENCE DECODER FOR REAR CHANNELS,
§149.95. Literature 50c. Huntington Electronics, Box
2009-A, Huntington, Conn. 06484

AMPEX, MAXELL, TOK, FUJI, BASF at tremendous
savings. Free calalog. Audio Unhmited, 1798 Technolo
ay Duve. San Jose. CA 95110

AMPS, PREAMPS, AND PRE-PREAMPS. Construc:
tion plans. cicurt boards, and electronic pars for M
Leach's projects. Author approved. Send stamped en-
velope for price list Custom Components, Box 33193
Decatur. Georgia 30033

ANOTHER AUDIOPHILE PUBLICATION?
AUDIO UPDATE 1s pubhshed ON TIME This bi-monthly
includes modilicabons construchon projects. improve-
ment methods, data avallable nowhere else It's provoc
ative, informative. and a MUST 1f you enjoy audio. Annu-
all $12 00 USA/Canada, $14.00 elsewhere. Master
Charge/Visa welcome. AUDIO DIMENSIONS, 8888
Clarmont Mesa Blvd.. San Diego. CA 92123, (714)
278-3310 TF
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. . . sonic character was
judged very good indeed
. . . clean, smooth and
open . . . crystalline stereo
imaging . . .”

HIGH FIDELITY MAGAZINE,
APRIL 1981,

Inception Audio Ltd.,
21 Progress Avenue.
Scarborough, Ontario.
Canada, M1P 458

Tel. (416) 298-3434

——

FOR SALE

AMAZING? ISN'TIT
The amount of nonsense that gets thrown around in the
audio world. It you are sick of being treated hke a 5-year-
oid child by shoe salemen masqueraching as audio ex-
perts. you owe 1l 10 yoursell 1o give us a call. Qur opin-
ons are based on a sohd loundation of expenence with
the components we sell as well as those sold by our
compelitors. Most importantly we don't simply sell the
finest audio equipment available, we arrange 1t in com
plementary systems designed to extract the greatest
benelit from your audio doliars chosen from among the
tollowng hines we represent
ACOUSTAT, ACOUSTIC ELECTRONICS, AUDIO RE-
SEARCH AUDIBLE ILLUSIONS. ADCOM. AUDIO IN
TERFACE, AUDIO CONTROL, CARVER, DENNESSEN
DCM. DECCA. DYNAVECTOR. ENTRE. FULTON
GRACE JR. LINN SONDER, LUSTRE, MARCOF. ME
RIDIAN, MICHAELSON AUSTIN, MONSTER CABLE
MORDAUNT-SHORT. MUSICAL FIDELITY, NAIM AU
DIO. NAD, ORACLE. POWER LIGHT. POINT SOURCE
PRECISION FIDELITY. QUAD, REGA. ROGERS, SNELL
ACOUSTICS. SOUNDLABS, SPATIAL COHERENCE.
STRELIOFF SYSTEMS. STD. STAX. SUPEX. TAND-
BERG. THETA, TECHNICS, R&B

SOUND BY SINGER. LTD
227 Lexington Avenue
New York, NY 10016
(212)683-0925

We ship anywhere (A £ . M.C , VISA ACCEPTED)

ANTI-SKATING tor AR TURNTABLES!! Proven coun-
ter-weight design of nickels steel & aluminum construc
ton Install yoursell in minutes. $7 95 postpaid (Dealer
mquines nvited.) AUDIO INNOVATIONAL PRODUCTS
P.O Box 1607. Portsmouth, N.H. 03801

APT-HOLMAN PREAMP, LINN-SONDEK TABLE, IMF
Mk HIA Monitor speakers, Yamaha T-2 tuner. Nakamichi
420 amp. SME Il imp arm. 608-849-7207. eves

ARC EQUIPMENT FOR SALE: D-52 Ong. Carton Exc
Cond $550. D-100 Exc. Cond. Ong Carton, Manual
$52% D-52 (B} New in opened carton $795. D-110(B)
Mint ong. carton, manual $1775, D-350 Mint. Ong
Carton, Manual, $1550. D-79 New in opened carton
$2450. Sp3A-1-N Exc. Cond Carton, manual $450. D-
76-G New lubes, exc. cond. $625, D-51-N Very good
carton, manual $535. D-75-N Exc. Cond. carion. manu-
al $625. D-76 (A) - G exc cond. $885. D-50-F 1 (B)
Not a scratch. new tubes $400. (2)MC-30's V.G. $350
(2MC-40's V.G. $375, Mac C-26 Exc. Cond. w/carton
$300. MR-71 Tuner $340. Mark Levinson ML-1 w/pls
$50. ps. Mint. carlon venion cables $895. 1-Mark Lev
inson ML-3 Mint $3250 Ser. =373, Precision Fidelity
C-49(A) polypropylene caps. mullard valves (new) $750
Precision Fidelity MV-7 power amp new w/waranty
$850. Naim 12-s preamp w/snaps p.s. mc-mm boards
$650. D-76-G Looks Brand new w/carton $650. (2)
Kenwood L-07'M's Exc Cond w/cables $425. ARC-
Ec-2A-N Mint w/ong. cartor $225, ARC-EC-21 w/rack
mount face, new in box $475, Surno Gold Class "'A

125w/chan $1950, Precision Fidelty C-4 Gold Exc
Cond $61% Call 317-283-1361 8-4 M-F Dave

ARC/VAN ALSTINE SP-3A-1 $450; Mayware Formu
la 4 Mk. It $70. Grado Signature Il $150: Pioneer RT
1050 15 1ps ' track with pair Neumann KM-83 omni
condensers and acc $1.000 Visonik-David 502MO for
auto $130 pr. Al subject to dickenng. Todd at 1-319
236-1526 after 4 PM Keep trying

ARE YOU SEARCHING FOR QUALITY, USED
AUDIO GEAR? CALL OR WRITE PLAY IT AGAIN
SAM, 12611 MADISON AVENUE. LAKEWOOD
OHIO 44107 (216) 228-0040 M-F 10-8, Sat. 10-6
Sunday 12-6. Used equipment I8 our business

A&S SPEAKERS specializes in high end auto systems
and plastic cone drivers Highest qualty raw speakers
and kits. Our brands include Audax. Becker. Phiips
Foster. Jordan-Watts. SEAS. Faicon Acoustics. Dynau
dio and Pecrless Wiite or call for free price st A&S
SPEAKERS P.O. Box 7022, Denver. CO 80207 (303)
399-8609

ATTENTION: "FOREIGN" AUDIOPHILES AND
wirtually ALL brands ol hi-t components, speakers, car
tridges. efc (incl. esoternc hnes) at VERY attractive pric
| es. Quotes, terms and avallability turnished on request

wnite To. WESTERN WORLD AUDIO EXPORTERS. 373
[ Filth Avenue, Sute 1556, New York, NY 10016
l TELEX—423826 SAKIUR

72

DEALERS! Western World Audio Exporters can supply |
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ATTENTION ALL DYNACO AND DYNA KIT
OWNERS:

Frank Van Alstine can rebuild and/or repaw your Dyna
ampliiers. preamphfiers, and funers We have all new
PC cards and all new highest quality internial circuits for
niost Dyna urts New POWER MOS-FET circuits for
Dyna ST-150. ST-300. and ST-120 amplifiers New J
FET circunts for Dyna PAT-5 and Bi-Fet preamphitiers. Al
new cwcuits for FM-5 tuners with phase-locked loop
Mplix. new 8 siage differental IF. new buttered output
no drfl. super musical, super sensiive. We rebuild all
§T-400. 410. 416 amplfiers and can repan any. no [
matier how badly blown External 100,000 mid power
supphes for ST-400 and 415. All new internal circuits for
Dyna PAS tube preamps New Noble precision stepped
controls tor alt Dyna preamps New Mos-Fet circuits for
Oyna PAT-4 preamps. Improved audio circunts tor S1-70
tube amps. Rebuill Nagatron. Sonus. and Grado phono
cartndges. Read AUDIOGRAM, MR. AUDIO'S BI
MONTHLY. AND SENSIBLE SOUND for reviews on our
equipment. No charge lor repair 1abor when we rebuild
your Dyna unit. We ship worldwide and have brand new
120 volt and 240 volt modified Dyna units available. For
delails and our recommendations on how o make a hi fi
system sound like music. write or call
JENSENS STERCO SHOP 2202 RIVER HILLLS DRIVE
BURNVILLE. MINNESOTA 55337 (612) 890-3517

ATTENTION DCM
TIME WINDOW
OWNERS

We now olfer a convenient and attractive way tc
improve the sound of your speakers The DCM Time
Window. when raised 9 inches off the ground. has
an aner and tighter sound: the image 1s raised and
standing waves reduced

THE OCM TIME WINDOW PEDESTALS are
made of heavy duty wroughi iron and suit the shape
and appearance of the Time Window perfectly
They sell for $65. per paw. Il there 1s no dealer
nearby. order postpaid (Master Charge & Visa ac
cepted) from

R.S. PARK AUDIO ASSOCIATES
5 SUNRISE PLAZA. VALLEY STREAM, NY
11581
(516) 561-7558
DEALER INQUIRIES INVITED

ATTENTION:
WANTED YOUR MCINTOSH, MARANTZ,
AUDIO RESEARCH TUBE EQUIPMENT.
Maury 713-728-4343 !

|

ATTENTION AUDIOPHILES:

SPECIAL OFFERING OF VERION PRODUCTS
General Resistance, Inc.. the ONLY manutacturer of
Venon MK1 Stereo Pickup Transtormers, Traxial
Audio Cables, and GSt Ground Strips has been
authorized by Stipulation 1o sell the remaining inven
fory ol those products

MK 1 Stereo Pickup Transtormers {specify pickup
impedance): $350 each

Tnaxial Audio Cable pars: $30 per one meter.
plus $5 for each meler added to the pair. All
Tnawal cables have RCA-type conneclors, at one
end, and either bar leads. RCA-type connectors, of
male or female DIN connectors at the other. Be sure
1o specify length and choice of connector

GS1 siver-plated 12 sold copper Ground
Stnps with hardware and grounding pig-tail: $20)
each
All above carry 5-year manufacturer's warranty
Quantities are limited since there will be no turther
production
Send official bank check or postal money order im-
mediately 1o avoid disappointment. Orders shipped
prepaid UPS in the USA Others add shipping. No
lelephone orders accepted

GENERAL RESISTANCE, INC.
130 S Cotumbus Ave
Mt. Vernon. NY 10553

ATTENTION. .. AUDIOPHILES
Northeastern's Largest Hi-End Audio Salon
Now has a larger selection of
Quality Components

Featunng

Linn Sondek. Kenwood Punst Group. LS3/5A. B+W
Spendor. Supex, Stax. Adcom, Mitsubishi, Decca
Tandberg. DB Systems, LM.F.. Grado Sig.. Shahinian
Obehsk. Monster Cable. Dahlquist. Audio Pro, Grace
Avid. Marcot. Micro Acoustics, Dual, Strathclyde, Audio
Source. S.A.E.. Magneplaner, Carver. Dynavector, Au-
dio Linear. Radian Research, Fulton. Promethean and
Nagatron

We Ship Anywhere in the World

The Sounding Board. inc
75 Franklin Avenue
Ridgewood, N.J. 07450
Call us at(201) 445-5006
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A step nearer audio perfection.

REFERENCE MONITOR INTERNATIONAL:inc. 2380 “C" Camﬂ%oble * Carlsy

-
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BETTER
LOUDSPEAKER
PERFORMANCE

The VMPS Super Tower Ha/R in oited walnut ($1199ea kit, $1699ea assembled). Available in theater black
$999ea kit, $1499ea assembled). 76x21'%Lx17" (HxWxD) 300 Ibs. Sold in mirror-image patirs

The VMPS Super Tower lla/R will reproduce
a music signal with lower distortion, wider
bandwidth. and greater dynamic range than
any other production loudspeaker system
regardless of cost

With its rated THO of no more than 0.25%
from 22Hz to 40kk=z (1W input), the ST Ita/R
offers a full order of magnitude less distortion
than the best competitors., none of which
even approach its high input sensitivity
(101dB/1W/1m), maximum undistorted
output levels (132dB/1m), power handling
(500W rms), or bass response (-3dB at
17Hz). Innovative engineering features such
as minimum phase response, biamp opera-
tion without an external crossover, a
completely non-resonant, multiband bass
system with integral siot-loaded 15" top-and-
bottom firing subwoofers, 15" and 12"
lowbass and dual 12" midbass drivers, high
definition polypropylene cone midranges,
and an extremely quick, high output ribbon
supertweeter (-3dB at S0kHz) combine to
provide you, the listener, with reproduction of
awesome fidelity and impact

Write for our brochures and a copy of Bert
Whyte's article “Tcwers of Power” from the
May 1980 AUOID. Other VMPS speaker
systems from $78 to $969 ea, including kit
versions of the MiniTower Il ($309ea), Tower
Il {$419ea), and Super Tower/R ($649ea).
Prices include fully assembled cabinets and
free shipping in USA. Also available: VMPS
Connections (ultrahigh definition audiophile
interconnects) from $20/pr.

VMPS AUDIO PRODUCTS
a division of Itone Audio
7301 Rockway El Cerrito CA 94530
(415) 526-7084
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FOR SALE

ATTENTION TUBE AFFECTIONADOS! Have Bruce
Moore modily your present equipment and/or have
Bruce Moore Custom Audio provide you with a full ine
ol amps. preamps. x-overs, headamps, etc. For pces
and Inerature enclose $2. Bruce Moore Custom Audio/a
division of A.l., 3400 De La Cruz Bivd., Suite H. Santa
Clara, CA 95050. 408-262-2160.

AUDIO ALTERNATIVE — A SPECIALTY AUDIO
SHOP FOR Rocky Mountain customers with interest
in Grado. Dynavector, Asak, Denon, Thorens, Linn
Rega. Hafler, PS Audio, H-K. RGR, Audire. NAD
SOTA. 3-D Acoustics. Acoustal, Vandersteen, Rog-
ers. FR. Farr. honest advice & service. Inquires wel-
comed. 1124 East Ehzabeth, Fort Collins. Colo
80524 (303)221-1496

Audio and TV tubes faclory boxed, speakers, semi-
conductors—Iow prices, free price hst. Transisleteronic
Inc.. 1365-39th St. Brooklyn, NY. 11218 212-633-
2800 TF

AUDIO CONNECTION

IN NORTHERN NEW JERSEY:
Tel: 201-239-1799. 615 Bloomtield Ave., Verona
NJ 07044 Audire + Clarke Systems + Denon +
Dynavector + Grace + Grado + JG Acouslics (Rib-
bon Tweeter lor DQ-10) + Kirksaeter + Lustre +
Nagatron + PS Audio + RG Research + Rogers
LS3/5A + Satterberg + Sonic Developments +
Spectrum + Spica + Supex + 3D Acoustics + +
+ Audio Source + Audioquest + CWD + Fulton +
Last + Platter Matter + Monster Cable + VP! Indus-
nes + more. Free Stipping in Cont. U.S.

AUDIO EXCELLENCE IN N.E. PENNA!
Stock: Hatler. Rogers, SME. JR. Sonus, The Dalco/Dy-
naco A30XL, Technics. NAD. Alpine Car Audio, Goid
Line Analyzers and more. JANNEN SYSTEMS, Hazle-
ton, PA. Free shipping. Call (717) 459-5722

AUDIO RESEARCH D52B $650. Magnepan Tone Arm
$150. STD 305 M Turntable (Black) $350. Rogers
LS3/5A Speakers with Satterburg MW2S" $800. (503)
641-5937

FOR SALE

#AUDIO EMPORIUM, MILWAUKEE Acoustat
Ambet. Audo nlerlace. Audire. B&O. Beyer. Conrad-
Johnson, Dahlquist. Denon, Dynavector, Genesis
Grace, Grado. Haller, Lux, Magnepan, Marcol, Micro
Seiki. NAD, Oracle. Peterson Links, Polk Audio, RH
Labs. Rega Revox, Rogers, Sneil, SOTA, Stax, Tech-
mics, 3D Acoustics, Thieshold. Vandersteen. KMAL
Cleaning. LPs, accessones. Open Tues, Wed. Fn, Sat
10-6. Thurs 10-8 Closed Sun & Mon. 6914 W Brown
Deet Road. Milw., Wi. 414-354-5082

FOR SALE

AUDIO KITS — 12 BANDS/CHANNEL GRAPHIC
EQUALIZER $100. 24 bands $225. Dynamic Range
Expander $60. Nose Filter/Expander $110  Rack
mounts. assembled unds available Send stamp Jor cata-
log. SSS. 912A. Knobcone Place, Loveland. CO 80537

AUDIONICS BA-150 POWER AMPLIFIER, NEW
$2495(703) 370-3697

AUDIO GRADE POLYPROPYLENE AND POLYS-
TYRENE CAPS NOW FROM: 0015 to 5u 200 vDC
10 tor your electronics contruction, upgrade mods
and crossovet networks. Buld phase coherent hne
source arrays thal have elecirostahc ke 'speed’’ that
are ready lor PCM, Digital and D to D dynamics without
strain  Subwooler designs tor seamiess sonics. Polymer
tweeters for imbre and “"arr’’, active bramp semi kit. and
super ar core cods. Catalog $1. 26 page Jordan Manu-
at on spkr design $2 Transcendental Audio, 6796 Ar-
butus, Arvada. CO 80004 E. J. Jordan. Dynaudio, Po-

AUDIONICS — NEW PRODUCTS

We ofler the complete Audionics ine BT2 preamp. RS1
preamp, CC2 amp. Space & Image Composer. BA150
amp. RVR/RVP replacement Revox A77 Electronics &
LKI furmtable By appt Free shipping in cont. US. We
ship woridwide. Visa & M.C. OXFORD AUDIO CON
SULTANTS. Box 145. Oxford. OH 45056. (513) 523-
3333 Telex/TWX: 810 470 8487 ITT telex: 427791
Cable: OXAUDCON

lydax, Foster. JVC. Rowland Research. (303) 420-
7356

AUDIO HOUSE - FLINT MICHIGAN
Mordaunt-Short  Leach LSR+D Anstor
Rogers Symmetry DB Systems
Acoustat MTI Conrad-Johnson
M&K Theta Adcom
Audio Pro Audionics Amber
Obehsk Bryston Revox

Gonza Wire 1s =12 Gauge. Twisted speaker wire 100t
$45 or 50¢ per 1t Keith Monks record sleeves 100
$25. Samples $1.00. 4304 Brayan, Swartz Creek
Mich. 48473 (313)655-8639 by appointment

UP-DATE YOUR DAHLQUIST
Dramatically nnprove your DQ-10's in regards to dy-
namic range. ar and detail with our DRT-1 Ribbon
Tweeter kil. An internally mounted modification
complete wilh two Flat Ribbon Tweeters. two Soft
Dome Tweeters, precision Cross-ovet components
and detaled instructions. $249 postage paid 0
US wvisa. M.C.. check or money orders. Look lor
our review in AUDIO ALTERNATIVES soon

RANDALL RESEARCH (714) 760-1539
719 Fernleal Corona Del Mar, Ca 92625

AUDIONICS = VALUE

Audionics continues to stand the test o! ime as a cost
eltective product. Il you are new to high end audio or an
old audiophile. consider a product that you will want 1o
keep. Audiorics BA-150. CC-2 amps RS-1 and BT-2
pte amps and the LK-1 Turntable. FREE shipping and
adwvise from Audio House, 4304 Bryan Dr., Swartz
Creek, Mich 48473 (313) 655-8639 by apponiment

AUDIO RESEARCH AT

CSA AUDIO DESIGN
Discover latest state-of-the-art Audio Research arnps
D60. D120. New pertormance piateau

CSA AUDIO DESIGN

193 Believue Avenue

Moniclair. NJ 07043

We ship anywhere. VISA/MC

5 Sunrise Plaza
Valley Stream, N.Y. 11681

(516) 561-7114
A 4

AMERICAN AUDIOPHILE

HOME OF
AUOIO INNOVATIONS IMAS RGR
AUOIO STANOARDS KINDEL AUDID SHURE
AUOIO TECHNOLOGY LEACH SIGNET
AUOIRE LUSTRE SME
ocm MARCOF SPECTRO ACOUSTICS
OECCA MARIAH SPICA
OENON MORDAUNT-SHORT STAX
OUNLOP/SYSTEMOEK NAO SUPEX
DYNAVECTOR NEXUS TANOBERG
GOLDLINE P $ AUDIO THETA
GRACE PLATTER MATTER 30 ACOUSTICS
HAPIL PRECISION FIDELITY VANDERSTEEN
IMPULSE QED VPI
IVIE R G DYNAMICS WIN LABORATORIES
JANIS

REFERENCE AUDIOPHILE RECORDINGS

AMERICAN AUDIOPHILE

ALL SHIPMENTS PREPAID AND INSURED
FREE THROUGHOUT CONTINENTAL US.

MASTER CHARGE & VISA ACCEPTED

716 Madison Ave.
New York, N.Y. 10021
(212) 7519733

JULIUS FUTTERMAN AUTOGRAPH SERIES
OUTPUT TRANSFORMERLESS TUBE AMPLIFIERS
The legendary Futterman Amplifiers are available in select stores. N Y A L s the exclusive
hcensor of Mr Futterman’s unique transformerless tube amplhfier Rated at 100 watts these
models are available OTL-1 $3500, OTL-2 $2500. OTL-3 $1400 For senes of technical
papers on Mr Futterman's OTL amplifiers send $2
New York Audio Laboratories, Inc.
33 North Riverside Avenue, Croton on Hudsor
(914)271-5145
Juhus Futterman Autograph Series
OTL Amplitiers are trademarks of N Y A L

New York 10520

DAVID HAFLER WANTS YOU!

Build Hatler Amp and Preamplitier Kits! Get the perform-
ance Dawvid designed in. Supply the quality labor yourself
and SAVE! Write for quote on kits and custom wired
units. Shipped prepaid and insured in Cont. USA: DE-
SIGNATRON'S STEREO STORES, INC.. 260 OLD
COUNTRY ROAD. HICKSVILLE, N.Y. 11801 (516)
822-5782

AVAILABLE SERVICING DATA for Hi-Fi units, Tape
Recorders. Auto Radios, CB's. Scanners. TV's, and
VCR's PHOTOFACT® 1981 Index hsts data avalable
and source on over 110,000/consumer electronics
units. Send $2 50 plus 50 cents shipping to Howard W
Sams Co.. Dept X0112, 4300 W. 62nd Street. Indpls
IN 46268

A-Z SELECTION OF STEREO-ESOTERIC COMPO-
NENTS at Wholesale Free catalog. Audio Unhimited
1798 Technology Dnve. San Jose. CA 95110 (408)
279-0122 1-6M-Th

BASS MINT SUBWOOFER
This incredibly accurate yet reasonably priced
subwooler 1s available only at Q/LC Audio. Call or wiite
for more information on this truly remarkable product
Q/LC Audio. 1006 Berksture Road. Dayton, OH 45419
(513) 298-9330. (513) 293-7287 Dealer inquines wel
come

AUDIO DEN AND POLK AUDIO
The Audio Den s proud to have on display and demon-
stration the amazing Polk Audio Monitor Senes. Our cus-
tomers say ~'Fantastic! Compares with the finest
loudspeakers | have heard. Probably the best value in
the history of Audio!!" Audiogram'™  from the Audio
Adwvisor sad, “'We were so impressed that we could
not beheve the prices Other $200 speakers
simply do not come close to the standards set by the
Maodel 10 And at their price. they are simply a
steal * Come in for an audition or write us for infor-
mation on Polk or our other state-of-the-art products
Potk 1s shipped free in the continental US. Audio
Den Lid 1320-34 Stony Brook Rd.. Stonybrook
LI.NY 11790 516-751-3350 TF

APT/HOLMAN AMP & PREAMP NOW IN STOCK
Tom Holman's APT Model 1 Amp delivers 100 Watts
RMS/chan plus 3 db Dynamic Headroom! It stays in-
credibly clear when you play it incredibly loud! The Mod-
el 1 ELIMINATES Speaker/Ampltier interaction so it's
stable with any speakers you use. The Famous APT
Preamp lets you control phono input inpedance AND
capacitance so your records sound great. You can at-
fach a full equipment array and there's no input cros
stalk! To order & information: DESIGNATRON'S STER-
EO STORES. Inc. 260 OLD COUNTRY ROAD, HICKS-
VILLE, N.Y. 11801, Shipped prepaid and insured in
cont. USA (516) 822-5782
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FOR SALE

BEST IN THE WEST

NAKAMICHI N.A.D MAGNEPLANAR
DAHLQUIST LINN HARMAN KARDON
ORACLE POLK TIME WINDOW
THRESHOLD  ADCOM  APT HOLMAN
ACOUSTAT B&W DENON
TANDBERG SONY HAFLER

ROCKY MOUNTAIN HIF|
812 Central Ave., Great Falls, MT (406) 761-8683

BEVERIDGE — Wl SPEAKERS, lates! version new

Must sell. Best offer (216) 229-1464 after 6 p.m

BLOODBATH LIQUIDATION OF DEMO AND SE-
LECTED NEW ITEMS. All equipment is mint {unless
noled otherwise at hme of quiry) and carnes full fact ry
warranly Most demos have only a few hours
RECEIVERS Lux 1070 w/Dolby (Save $300)

Audio Pro Cotnputerized Ta-150 (save $50(

PREAMPS and AMPS: Eumig T-1000 Tuner and C
1000 Preamp. both units hst $1290. demo sale at $

the pair Eumig FL-1000 3-head Cassette Deck. hst
$1550. sale at $950 Eurig M-1000 Amplfier: list
$795, sale a1 $450. MTI 200 Preamp (save $180) Se
nes 20 M-25 125 watt Amp (save $550

Seties; 20 A-27 125 wall integrated Amip (save $60
Pioneer Seites 20 Class A Preamp (used) $200. Amber
Il Preamp (Save $120.)

TURNTABLES ADC 3001 (save $10

SPEAKERS Audio Pro self-amplilied A4-14 (save $8(
pr.). Mordaunt-Short Carnival Senies (save $95). Mor
daunt-Short Signifier {save $600) KEF Bass Dnver B
139 (save $40). Cizek Model | (save $200 pr.j) MG-27
subwooler (new) sale al $330 pr Kirksaeter Monitor
400 (save $900 pr ) Bozak drnvers at dealer cost
PPROCESSORS RG Dynanucs Pro 20-W (save $130)
Pro 16-Blk. rack {save $120

NEW CARTRIDGES. Sonus Blue Gold {save $85). Red
Gold (save $80). Sonus Black (save $50). Grace SD
901E. (save $70). Grace FIL (save $70). NAD 900
Moving Coil (save $85)

To place order only Call (612) 475-3124 dunng busi
ness hours M-F 9-5 CST Senous Inquines wite Box
63. Sute B. 250 N Central Ave . Wayzata. MN 55391

B & O USES "ANY" CARTRIDGE with standard
mountng centers aller our modilication kit or at factory
Eflectve mass 2 5 grams Adjustable silicone damping
$199.00 with morey back guarantee JML Company
39.000 Highway 128, Cloverdale, CA 95425 TF

CABLE TV DESCRAMBLERS AND CONVERTERS.
Microwave antennas and down converters Plans and
pans Build or buy. For Information send $2 0(). C&D
Co..P O Box 21, Jemson, Ml 49428

Audio Research D-110 Mint $1700 (603) 224-6721

CARTRIDGES, TONEARMS, TURNTABLES, MOV-
ING COILS excellent selechon at greal prices Free
Catalog Audio Unhimited, 1798 Technology Drive. Sa
Jose. CA95110.(408) 279-0122 1-6 M-Th

{

FOR SALE

CARVER IN THE SOUTH!
In siock! Fast. free shipping. READ BROS. STEREOQ
593 King St Charleston, S.C. 29403 (803) 723-7276
Also FRIEDKITS

CLARKE SYSTEMS' REFERENCE MONITOR:
STATE-OF-THE-ART, the nearly ultimate yet affordable
Where? Al AUDIO CONNECTION, Verona, NJ (201
239-1799

COMPONENTS FOR THE AUDIOPHILE
Q/LC Audio has Precision Fidelily, Amber, Marcof
Haller. vardersteen, DCM, Axiom. Lustre, Thorens, Na
karmichi. Audire. Grace, PS Audio, Bass Mint, Adcom
Hitachi. and more. Wite or call: Q/LC Audio, 1006
Berkshwe Road, Daytor, OH 45419 (513) 298.9330
(513) 293-7287 World wide shipping

COMPONENTS FOR THE CONNOISSEUR
We cutrently stock Kenwood Audio Purist, Counter
pont. IMF, Spectral, Plasmatromics. Petroff Labs
Koetsu, Thiesham. SOTA Audio-Static. Grace. Syr
nx. Supex. RG Dynamics. SKS “Intagho’”. Sonus
Dynaveclor, Polk Audio. Mirage. Kenwood
recewvers ALSO SAVE ON NEW & MINT DEMO
EQUIPMENT:  Sequerra Pyramud  $1895% pr
Plasmatronics 5500. Acoustat Mon. 3 1595, Rog
ers Exp Mon 550, Spendor SA1 350. JR150
495, JR woofer 240, JR x-over 138, Harbeth ML
550. Trlogy spkrs. 350. Quatre spkrs. 325. GAS
Grandson amp 295, OMI GC500 695, Eleson amp
1195, AGI 300. NAD 4020 125, Beard p50 amp
995, Beard preamp 595, MK Citaton 12 225

Amber amps (new) 350. Amber preamps 275
Paul Heath Audu 1
3047 W Hennetta Rd |
Rochester. NY 14623
716)424-4916

CSA AUDIO DESIGN
Since 1972 brnging the "Audio Alternative’’ 1o the NY
NJ area Audio enthusiasts everywhere know about our
supenor service and customer satisfaction. Discover our
new expanded UPPER MONTCLAIR headquarters. Spe
ciahzing in the hinest array of stereo names available
BEVERIDGE *» B & W * BEDINI » AMBER * DCM ¢
HAFLER * MAPI ¢« EUMIG « FIDELITY RESEARCH ¢
GRACE * JR ¢ KEF ¢ LINN-SONDEK ¢ LUSTRE * NAD ¢
PRECISION FIDELITY « KENWOOD "AUDIO PURIST "«
OMi « REGA * SNELL ¢ PLEXUS * AUDIO RESEARCH
Plus 50 more greal names
We ship anywhere in the USA freight prepaid. Call us at
(201) 744-0600. Discover courtesy in Audio
CSA AUDIO DESIGN
193 BELLEVUE AVENUE
UPPER MONTCLAIR. NJ 07043
Sound System Design Consultants to HOME MUSIC
LOVERS
PROFESSIONAL THEATRICAL ARTS: and the AUDIO
NDUSTRY
CUSTOM .5% RES, 1% CAPS: GOLD CONNEC-
TORS. Details SASE, Relerence Audio. 368A. Rindge
NJ 03461

FRIED SPEAKER CABINET SALE!"! Reduced prices
while supply lasts (919)945-5310

SONEX

SONEX is a speclalized acoustical treatment material mapufactured from'a
high density open-cell urethane which is then formed to our.own
proprietary shape for optimum absorption and deflection.

SONEX is an excellent product for in-home audio system applications and
will contribute a marked improvement to any existing hi-fi. )

When properly applied SONEX will: Reduce slap echo

1

Announcing . ..
High
Performance
Review

The New Magazine for the Per-
ceptive Listener. Your guide to
the dynamic developments in
high quality audio.

The

= Technical Advisory Board J. Robert
Ashley. University of Colorado at
Denver. Elliot Mazer, independent
record producer and engineer,
James A Moorer. Lucastim, Ltd
Vincent Salmon, acoustical
consultant

= Comprehensive tests of equipment
using state-of-the-art precision
instrumentation from Bruel & Kjaer,
Hewlett-Packard and Tektronix

e Careful subjective listening evalua-
tons. Results can be verified by your
own listening tests

e Authoritative reviews of over 60
recording per issue: Classical. popu
lar and jazz releases from major and
specialist labels—expert opinion on
both pertormance and sound quality

= Reviews of recent technical pre
sentations at audio engineering con
ferences Whnat do the leading audio
engineers and scientists say? Dis-
cussion of current controversial
topics In audio

first audiophile magazine with

High/Performance Review will help
you find the best in high quality audio
equipment, regardless of your budget
Most experts agree that tests-measure
ments must be combined with com-
plete lstening evaluations to identity
truly excellent products. Our compre-
hensive resources will be used to
provide you this important information
Recordings are the other half ot an out-
standing audio system. Our compliete
sound-performance reviews will help
you tind outstanding recordings for
your collection

Order your new subscription today at
a special charter subscription rate of
$24 .00 for one year four issues Don't
miss out! The first i1ssue. with over 120
pages of editonial matenal, is ready
now It has 18 equipment reviews from
manufacturers such as Fidelity Re
search. Tandberg., Apt and Grace The
1ssue 1S printed on fine, library grade
paper. with durabte perfect binding
High/Performance Review will be an
important part of your interest in high
qQuality audio Please join us by sending
your subscription today

Smooth frequency response Order Yoday'! Money-Back Guarantee
Lower noise levels
Eliminate-problem standing waves

Control room flexure

Esotech Inc.

High/Performance Review
Box 2989. Stantord. Cahforrma 94305 US.A

[[] Yes enter my charter subscriphon today

For further information and a free bro- [J!enciose $24 00by [J check

chure write: [ money -order
7778 Mitchell Rd. g'ame' -
Ml ea H MN 3 4 4 ree!
nneaj lis, 35 Cnty State 2p

Dealer inquiries welcome

(612) 934-5790 E Telephone (4D8) 446-3131 M-F 10-4 (Pacihc time)
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FOR SALE

CONNECTICUT: A.0.S.. Advent, A.P.T Holman Audio
Pulse, B&O. B 1.C.. Carver. Citaton, Dahiquist. 0.C.M
Time Windows Polk. Mafler, Harman/Kardon. JB.L

Mitsubrstn, Nakanuchi, Ortoton, Phase Linear. Micro-
Acoustics. N.A.D . Stax. Tandberg. Yamaha. Cizek
Signet. Will ship prepaid. Sounds Incredible, 39 Federal
Road. Brookteld. CT 06804 (203) 775-1122—
phorie quotes only (7

DACABLES Improve clanty and detinition of entire sys
tem by ehnwnaling “time smear  distortion inherent N
normal palch cords neter — $12.75 1m- §16.00
2m- $25.00 Send SASE for detaled information 0.A.C
P.O. Box 200 Ons. MA 01253

christopher
ansen

Td apart by design

MARK LEVINSON
QUAD * GOLDMUND
KOETSU * ORACLE
THRESHOLD * KEF
LINN * TANDBERG
BEVERIDGE * NAD
MAGNEPAN * REGA
BRYSTON * ROGERS
PYRAMID * FR
HARMON KARDON

213/858-8112
MC* VISA* AE
serving an international clientele
which demands the finest in product
and service
integrating Music systems of
unparalleled performance with the
finest architecture and interior designs
is our particular specally

six forty-six north robertson bivd
los angeles, california 90069

CONRAD JOHNSON

10 - 20% off

HAFLER DH110 & DH500

New pre-amp and amp
ORDER NOW!

PS AUDIO

Model Il amp $329

LINN PRODUCTS
B&W
MERIDIAN
THORENS
GRACE
LIVE WIRE

AUDIO SALON, 1612 FElizabeth Avenue,
Charlotte, N.C. 28204 (704) 333-3306 11
a.m. - 7 p.m. Mail (phone) orders shipped
pre-paid

Dennesen Denon Dra
Hafler Hegeman Impuise Jan
NA D Oracle PS Aud
Tandberg Technics Pr

LEGENDS MAKE MUSIC LIVE.

These legends are to be tound at Chestnut H Audio Amber Apature. Audionics Audire
Axiom B & W Bedini Bryston. Cabasse, Chartwell M A Cotter DCM Dayton-Wnght. Decca
Dynavector. Fidelity Research. Fried, Grace Grado. Grant Lumiey
Kenwood Purist. Leach. Marcof. Miraha Mordaunt-Short
Quad Revox. Roger
Theta. Thorens. 3D Acoustics. Threshold. Trilogy. VPI and [
vandersteen 311 Cherry Street. Philadelphia Pa 19106 (215) 923-3035

CHESTNUT HILL AUDIO LTD.

Sony/Pro. Spendor. Siax. Symmetry

RECENT ARRIVALS AT

TELEPHONE. (305) 446-1659

Spectral MS-One preamplifier

Rogers/Quad 1.5% Studio Monitor System
Heglm 25/25 Phase [l amplifier

Krell Clasrs A amplifier

Mark Levinson ML-6A mono preamphfiers
Koetsu Black Moving Coil cartridge

Symmetry ACU-2 crossover & LFE 1 aubwoofers
Roger West Sound Lab speakers

Magneplanar MGl improved. SMG. & MGIIB
Mission 770 speakers, 774 tonearm, & 773 pickup

SOUND COMPONENTS INC.
2710 Ponce de L.eon Blvd

Coral Gables, Fl. 33134
SALES:305-446-1659

c$ound
omponents,inc.

2710 PONCE DE LEON BLVD CORAL GABLES, FL 33134

Linn Basik arm & cartridge
Oracle Delphi turntable
Adcom van den Hul cartridge
JMAS MIT-1 van den Hul cartridge
gAl) 3]42 amplifier

ndor SA-2 speaker
Nar

Theta pre & amps

SOTA head amp (improved)

Fideltiy Research MC-201 & MC-702 cartridges

For a comprehensive assessment of these and any of our other sound components, please write, call, or visit us in Miami.

BUSINESS & SERVICE: 305-448-6553

im 42/110 pre & amp

DAHLQUIST DQ-10 OWNERS

Up-date your DQ-10 loudspeakers to State Ot The
Ari performance with the DRT-1 Ribbon Tweeter kit
and you will realize the amount of air. detail and
ransients you have been nussing with the onginal
iweelers. The DRT-1 kit comes 1o you complete with
two Flat Ribbon Tweeters. two Soft Qome Tweeters
precision cross-over compornents and detalled n-
slructhions 1o replace the inexpensive pezo electnc
elements $249 Postage paid in U.S. Visa. M.C

check or money orders welcome. RANDALL RE
SEARCM 719 Fernleat Corona Del Mar, Ca. 92625
(714) 760-1539

DB SYSTEMS ELECTRONICS AND AUDIOPHILE
ACCESSORIES ARE WORTH KNOWING ABOUT. Ul-
tra-low distortion Preamps, Power Amps. Active Crosso-
vers and more ACCESSORIES include DBP- 10 Phono
Algnment Protractor $19.95. DBP-6 Phono {(capaci-
tance) Equalization Kit $29.95. DBP-6MC Resistive
Loading Kil $29.95. DBP-2J Switch Box $39.95 - DBP-
2JAU with all gold (10) j3cks $47.95, DBP-12 Audio
Cable - 10 meter, 400 pF $59.95 - other lengths $15
plus $1.50 per tootl, DBP-CK Cramolin Audio Kit contact
treatment $11 95 GOLD PLATED CONNECTORS
(eight per package) DBP-13J (':") Phono Jacks
$10 80. OBP-13JR y Phono Jacks $12 00. OBP
9Al) Barana Plugs $10.80. DBP-13P Phono Plugs
$7.20 Complete snformation available at selected audio
stores or direct from DB SYSTEMS. P O. Box 3470
Jattrey. NH 03452 (603) 899-5121_ Orders under $45
add $2 50 Handhng. Dealer inquines invited

DENON'S DP75 SET INTO A VPt HW9 HYBRID
BASE: A turnlable unveling new dimensions i sound
Call or wnte for detals. AUDIO CONNECTION, 615
Bloomfield Ave . Verona. NJ 07044 Tel: (201) 239
1799

DIAMOND NEEDLES and Stereo Carindges at Dis
count prices for Shure. Pickenng. Stanton, Empire, Gra-
do. Audio Technica and ADC. Send for free catalog
LYLE CARTRIDGES. Dept. A, Box 69, Kensington Sta
tion. Brooklyn New York 11218, For fast service call toll
frec 800-221-0906 TF

DISCS by the dozen al nofthern Michigan’'s only high
accuracy dealer: Levinson, M&K. Mobile Fideity. Nau-
tlus. Propnus. Sheffield. Telarc. YSL. and others. By
app! VISA and MC. Pre-paid shipping. PENINSULA AU-
DIO. 867 SOUTH LAKESHORE DRIVE, LUDINGTON, MI
49431 (616)845-6535

DOLBY FM CORRECTLY DECODED — $100. Also
encode /decode KIT tor recordists. Detalled mtormation
reviews AD INTEGREX. Box 747, Havertown, PA
19083

DYNACO OWNERS ... 30 TONS OF ORIGINAL
PARTS! Mostly transistonzed: few tube parts. Send 6-
dign Dyna part number. descnption, model we'll
quote Also ACCESSORIES Try us! SCC. Box 551
Dubin, Ohio 43017

DYNAVECTOR at northern Michigan's only high accu-
racy dealer The Karat Ruby 1s oftered with the PLEXUS
JP-1 or PS AUDIO headamps. By appt. VISA and MC
Pre-pand shipping PENINSULA AUDIO. 867 SOUTH
LAKESHORE DRIVE. LUDINGTON, MI 49431, (616)
845-6535

ELECTRONIC CROSSOVERS — ALL TYPES Updat-
ed defimtive booklel describes apphcations. how to im
prove speaker systems. $5.00 postpaid, credited to first
purchase. Muntington Electronics. Box 2009-A Hunting-
ton. Conn. 06484

ELECTRO-VOICE INTERFACE SPEAKER SYS-
TEMS, SENTRY MONITORS, RAW SPEAKERS - IMME-
DIATE SHIPMENT (305)462-1976

EXOTIC AUDIO-RENTAL/SALES
BOB HEENAN adds a twist to hi-fi for fun by renting new
and used esotenc audio Audition latest in apphed tech-
nology or remimisce with tube components. Rentals by
week month or year. Lease/Purchase. Detals and
suggestons to EARS, Box 782, Brookhine Village, MA
02147(617)969-2727

FREE SPEAKER CATALOG!
Wooters, mids. tweeters, hardware, crossovers, grille
cloth, plans. kits, information, much more. Discount
Prces! UNIVERSAL SOUND, Dept. AO. 2253 Ringling
Bivdl.. Sarasota. Fla. 33577 (813)953-5363
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FOR SALE

FAST, ACCURATE AUDIO NEWS AND COM-
MENT. Magazines are written months before you
get them Why wail? MYSTIC VALLEY AUDIO
NEWS. the informanon service for audiophiles edit-
ed by well-known consultant Peter Mitchell, 15 print
ed BIWLEKLY and sent FIRST CLASS. Interviews
with designers, how 1hings really work, advance
product news, test reporis, current research, ad ex
poses. elc $20/yr. $12/6mo. Mystic Valley Audio
36 Circut St.. West Megtord. MA 02155

FOR MUSIC LOVERS ONLY
We carry one of the tinest selections ot Audio Equipment
designed to reproduce Music avallable anywhere. and
backed by an outstanding sefvice department. We alsc
keep you intornied with a FREE Quarterly ~“Audiophile’s
Newsletter” and offer a iberal Trade-Up policy. We will
guide you i your selection, bul we let YOU make the
decisior After all. why should anyone (reviewer. dealer
or fnend) tell YOU how to spend YOUR MONEY? LET
YOUR OWN EARS be your guide! There 1s NO "BEST
there are a number ot excellent components that fit dif-
ferent persons indwidual needs. We can guarantee that
ANY equipment YOU select from us is high quality, rel
able. and highly recommended
AUDIOPHILE'S SOUND STUDIO
3313 University Avenue
Madison. Wi $3705
(608) 238-7600
THE FINEST IN STEREO COMPONENTS

FREE 5.00 T-SHIRT

TDK: SA-C90 2.89
TDK. AD-C90 2.39
TDK: SAX-C90 45

TDK OD-C90 3.49
TOK SA-C60 2.25
TDK MA-C90 6.99
TDK D-C90 169
BASF: Pro Il or 11-C90 299
Scotch Master Il or Il - C90 319
Ampex: Grandmaster | or IICS0 299
TDK MAR-CS0 11.79
Scolch: 212-7R-1800 4.65
TDK VHS: VAT-120 14.49
TDK LX35-90(1800) 539
TDK LX35908 5 89
Ampex: Grandmaster 1800 t1. reel 5.99
Scotch: 207-7R-1800 5.49
TDK: GX35-908 999
Free T-Shirt with every order over $50.00 State
size. All tapes can be assorted. Add 3.50 shipping
we will honor any pnce in this book TDK. Maxwell
and others Free Catalog. 100%, guaranieed 412
283-8621 M-F B-4. Visa and MC. Tape Worid,
220 Spring Street, Butlter. PA 16001

FRIED SPEAKERS & KITS
State-of-the-art sound. Try our prices! Fast, free ship-
ping. READ BROS. STEREQ. 593 King St.. Charleston
S.C. 29403 (B03)723-7276. Also Hatler, PS Audio
NAD. Carver, more

ANNOUNCING THE GEOSTATIC
MARK | SPEAKER:

* AHIGH
PERFORMANCE
geodesic
electrostatic/
transmission line
hybrid system.

* For uitra-
resolution use
Geostatic
WONDER WIRE
interconnect &
speaker cables.

Call or write for
our brochure.

GEOSTATIC INCORPORATED
ELECTROSTATIC TRANSDUCERS
226 VREELAND AVENUE
PATERSON, NEW JERSEY 07504
Telephone (201) 345-1174

FOR SALE

GET INTO BROADCASTING! Learn how 1o receive
free records tapes. get an FCC broadcast license, start
your own stanon. Free detals ~‘Broadcasting . Box
130-N5. Paradise. CA 95969

GET SOUND PRICES ON CAR STEREO
SCANNERS - CB

Call or wnte Monday - Saturday 10-8 (312)960

1327 visa/M C R.S. Engineenng. 522 Sherman

|
|
Downers Grove, ll. 60515 J

GOING TO COLLEGE: Technics SL 1300 MK (I
$350. Pioneer CT-F1000 — $400. SAE 1800 Parame
tnc Equahzer $300 (907) 442-3665 after 8:00 pm
PST

GOLD PLATED PHONO JACKS. Rear mount. gold
plated sold brass jack, w/gold plated ground flag and
hardware. $1.75 each. Wili interchange with Audio Re
search Sp3A-1's phono jacks. Gold plated solid brass
shield phono plugs, $2.00 each Send stamped ad
diessed envelope 10 fiyer and order form  Minimum or
der $10 00 Oid Colony Parts. Box 243, Dept. B, Peter
borough. NH 03458

GONZA WIRE is =12 gauge, twisted, SAFC speaker
wire 45¢ per 11, TMA Record Sleeve 50 tor $15. COD
OK. Samples $1.00 Audio House. 4304 Brayan
Swariz Creek. Mich. 48473 313-655-8639

GRACE at northern Michigan’s only high accuracy deal
er 707 & 747 arms_ FBL. FOL. and FYE cartndges. By
appl. VISA and MC Pre-pad shipping. PENINSULA AU
DIO. 867 SOUTH LAKESHORE DRIVE, LUDINGTON. MI
49431 (616)845-6535

FOR SALE

HAFLER DH-10t PREAMP
We expect 10 be 1 slock on 1his exciing new preamp by
Dec 12th Kit price 1s $199.95 Cuslom wired and lest-
ed. $299.95. imniediate prepaid prepaid shipment ship-
ment via UPS THE AUDIBLE DIFFERENCE, 435 Tasso,
Paio Alto, Calformia 94301 (415)328-1081 TF

HAFLER IN THE SOUTH!
In stock, the superb Hatler DH-101 preamp and DH200
amp ks & factory assembled. Aiso new models. imme-
diate free stupping  Also Fried (Speakers. Kus). Carver
vandersteenn. NAD  Mwage, Audionics. PS. Khpsch
more READ BROS STEREOD. 593 King Street. Charles-
1on. S C 29403 (803)723-7276

HAFLER—NEW PREPREAMPLIFIER
We are stocking the following: DH-101K $199 95, DH-
101A $299 .95, DH-101AP $399 95. DH-102 $74.95
DH-103 $1995. DH-104 $24 95. DH-105 $24.95
DH 106 $1995. DH-112 $74.95 (projected price tor
new prepreamp). DH-200K $329.95. DH-200KE

$339 95. DH-200A $429 95. DH-200AE $439 95
DH-201 $24.95. DH-202 $24.95.DH-300A $449.95.
DH-300AE $459 95. By appt Free shipping in cont
U.S We ship worldwide Visa & M.C. OXFORD AUDIO
CONSULTANTS, Box 145 Oxtord, OH 45056. (513)
ITT telex

523-3333. Telex/TWX: 810 470 8487
427791 Cable OXAUDCON

e WiILL -

NOT BE BEAT!

SUPER SELECTION: FULL WARRANTY-FAST DELIVERY|
* HI-FI. HIGH END & VIDEO -

GRACE & SUPEX
We otfer the Grace 747. 707 MK2 (Linn Mods tor each
704. F9-E. FB-L and Supex cartndges. By appt. Free
stupping. Visa & M.C. OXFORD AUDIO CONSULT
ANTS, Box 145. OXFORD. OH 45056. 513-523-3333
TWX B10470 8487

GRADO at northern Michigan's only high accuracy deal
er The FTE+1 and F3E + are the universally acknow!
edged 'best buys’ among cartndges. By appt VISA
and MC. Pre-paid shipping PENINSULA AUDIO 867
SOUTH LAKESHORE DRIVE, LUDINGTON. MI 49431
{616) B45-6535

CALL 1203-932- 4265]NOW'

VISA MAC

| % AUDIO PEOPLE * |
E 998 Orange Ave. : West Haven CT 06516

=

issue ¥4 is now available. It contains reviews of CRAMOLIN contact cleaner,

IO

the DYNAVECTOR DV-100R and DV-1000 moving-coil cartridges, the LINN
ittok LVII pickup arm, the MARCOF "“Glass Mat” planer piate, the HAFLER DH-
200, MICHAELSON & AUSTIN TVA-1, SUMO “Power”,

and SUMO “Gold"”

power amplifiers, the MICRO SEIKI BL- 91 and ORACLE turmableu the MUS |-

CAL FIOELITY bb-1 and POWERLIGHT MC-4 pre-presmplifiers, the SAEC
$S5-300 platter plste, and the SPECTRA Disc Cushion. issue ¥4 aiso features a
survey of interconnecti ) i b

CRAFT, AUDIONICS, AUDIO NOTE, AUDIO-TECHNICA BELDEN, DISC-

WASHER, FULTON, MELCO, MITCH COTTER, NEUMANN, PETERSON, SAEC,
SOUND CONNECTIONS, SOLAR TRADING, SUPEX, and ZEPHYR.

P.0. BOX 10973
St. Louis, Missouri 63135

cables with reviews of cables from AG!, AUDIO-

Subscription rates to AUDIO HORIZONS™ for four (4) issues sre: U.S. - $18.
(620. by FIRST CLASS MAIL). Canada and Mexico - $18.(822. by FIRST CLASS
MAIL). and outside North America - $24. (AIR MAIL). PLEASE REMITINU.S.

FUNDS ONLY. Sample copies of all issues of AUDIO HORIZONS are available for
#5650 each(U.S., Canadas, and Mexico), and $7.00 each (outside North Amarica).

CALIFORNIA’S
SECOND LARGEST CITY
COMES OF AGE.

MUSICALLY.
State of the Art Audio Svstems: Audio Research ¢ Beveridge * Threshold ¢

Magnepan ¢ Linn ¢ Fidelity Research ¢

Pyramid ¢ Acoustat » Koetsu ¢ Cotter *

Rogers * Win ¢ B & O ¢ Shahinian ¢ Precision Fidelity » Colony AB-1 « DCM o

Audio Pro e Denon ¢ Studer ¢ Audionics * Grado»

Hafler » Grace » Luxman e M & K

¢ SaePro ¢ Infinity » Belles Rescarch ¢ Plastatronics « Music Reterence

Ship prepaid in the U S Phone orders accepiea MC VISA ang AE are weicome Foreign
Enquines invited Export Facilities Spansh spoken Compiete In-house electronic service
1esting faciities Electronic parts Modificaticn kits for many products

Showrooms Open M-F 12-8 Sat 12-5 Sun Appt

8888 Claremont Mesa Blvd
San Oiego. CA 92123
(714) 278-3310

- lodirections

AUDIO /JULY 1981

Al
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| .. HAFLER IN STOCK . ..
l IMMEDIATE DELIVERY
We have a good supply of Hatler products in stock for
‘ immediale delwery DH-101, DH-200, etc. freight
pre-paid in the continental USA. We also carry Amber-
| Carver-Denon-Fidelty Research-Lusire-NAD-Poik-SAE
Cali or wnte AUDIOTRONICS. 4200 Avenham Ave
Roanoke, Va 24014 (703) 774-5757

HARMAN /KARDON CITATION COMPONENTS
Modei 15 Tuner. goid, walnut cabl. $160
Model 17 Preamp . black, walnut cabt. $§150
I Model 18 Tuner, black. $200. RABCO ST-5. black
$130
| All brand new lrving W Rose. 333 Commerciat North-
brook, IL. 60062, 312-291-2260

HIGH END IN THE MIDWEST

Linn Products Rega Symmetry
Audible iHlusion Grace Acoustat
Precision Fidehty Stax Mendian
Mordaunt Short Ket Audionics
Connoisseur Revox Dynavector
Audio innovations Theta PS Audio

f eatunng Modsications For Improved High End
Bryston Mod-All Models  Dahiquist DQ10 Mod
We now carry the PS Audio line of electronics Pos-
sibly unequaled by anything in its price range!!!!!!
Audio Renalssance, Inc. (816) 531-3261

4122 Broadway - Kansas City. Missoun 64111

ACTIVE
ELECTRONIC
CROSSOVERS

Plug-in Butterworth (maximally flat) fil-
ters in 6 db,, 12 db., or 1B db., per octave
attenuation, any frequency specified.
Filters flat beyond 100 KHz

Complete crossover in attractive metal
cabinet with all terminations and regu-
lated power supply,;

STEREO BI-AMP $139
Tri-amp, quad-amp, and monaural types
available at comparable prices, Other
available features: Summer for ‘‘single
woofer’’ systems, Subsonic noise elimina-
tion filters supplied with or without bass
boost, level controls.

FOR OEM'S AND
HOME ASSEMBLERS

500 Series dual filters and/or plug-in fil-

| ters, regulated power supplies,

FREE CATALOG & PRICE SHEET
Write to:

DCW ENGINEERING LABORATORY

11828 Jefferson B! «Culver City, CA 30230
Phone: (213) 397-9668

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS. CASSETTE DECKS BEST
PRICLCS IN STOCK IMMEDIATE SHIPMENT
CAST 305-462-1976 WEST 213-243-1168

HIGH MAIL ORDER PRICES?

NOT AT STEREO VILLAGE

ADC. Adven!, AKAI, AR. Audiovox. Audio-Technica
Cerwin Veqa, Clubman. Cnag. dbx. Dual. Dahiquist
EPI. €SS. Fisher. Grado. Hitachi, Infimty, JVC. Ken-
wood, Koss, Klipsch. Maxell. Micro Acoustics. Mitsu
tishy, Nakamichi. Onkyo. Panasonic. Pioneer. Polk Au
dio. Sansui, Sanyo, Sony. Sharp. Shure. Sonus. Stan-
ton. TEAC. Technics. TDK, Visonik, Yamaha and more!

HIGH MAIL ORDER PRICES?
Not at STEREO VILLAGE, 3021 Peachtree Rd NE. At
lanta. GA 30305, (404) 233-5346

HIGH MAIL ORDER PRICES?
Not at STEREO VILLAGE. 1067 Morrow Industnal Bivd
Morfow, GA 30260 (404) 968-0281

HIGH MAIL ORDER PRICES?
Not at STEREO VILLAGE, 2411 Cobb Pkwy . Smyrna
GA 30080.(404) 953-1030

HIGH MAIL ORDER PRICES?
Not at STERCO VILLAGE. 5029 Veterans Memonal
Bivd.. Metaine. LA 70002, (504} 455-1461

HIGH MAIL ORDER PRICES?
Not at STEREO VILLAGE. 516 West Bank Expwy.. Gret-
na, LA 70053, (504) 366-3238

IDEAL ACOUSTICS
Performance ventied equipment
Khpsch ¢ Mcintosh
NAD ¢ Crown » Thorens  Signet
ADS » Nakanuch » DBX ¢ Revox * Luxman
Oper anytime by appointment
Qutstanding showrooms and service center
110 Willow Rd. Starkvile. MS 39759 (601)324-1020

Infinity Black Widow tonearm, $150 00 (713) B22-
2371 evenings

INFINITY RS4.5 SPEAKERS w/crossover. Mint
Condition $2700 or best offer Infimity switching Amp
$1000.00(512)346-3468

IN NEW JERSEY
AUDIBLE ILLUSIONS JG ACOUSTICS ~ GRACE

AUDIRE CLARKE SYSTEMS DYNAVECTOR
ADCOM AURAL MAYWARE
HAFLER SPICA GRADO

PS AUDIO BRAUN DECCA
MARCOF LS 3/5A FULTON
SOUND CONCEPTS  SEQUERRA KM LABS

PERSONALIZED AUDIO
723 Bound Brook Rd Dunelien, NJ 08812 (201
752.3883 J

“IN PHASE" 24 dB/8ve ELECTRONIC CROSS-
OVER mimimizes irregulanty i1 radation pattern thru
crossover region. 0 0008 & THD. 5 yr. warranty Single
trequency (specity) with power supply’ $442.00. DB
SYSTEMS 03452

INTERFACE SPEAKER SYSTEMS BY E.V. BEST
PRICES - IMMEDIATE SHIPMENT (305) 462-1976

IS IT THE BEST?

A very good preamp has become an excellent one
now recewes our best buy rating
AUDIOGRAM. on the MKH 101 mod

outperforms units such as the Bevendge. Apt

Holman, SP6-B. Spatal. tefton capped Spatal
Spectral, Theta. elc

AUDIOGRAM on the MKH 101 SuperMod

The Musical Concepts moditications to the Hafler
preamp and power amp bnng you attordable musi
cahty. Wnte tor reviews. Dealer inquines welcome

MKH 101 mod kit $100 Installed $150
MKH 101 SuperMod kit $200  installed $250
MKH 200 amp mod kit $45  Instalied $95

Musical Concepts. 522 Impala Lane. Hazelwood
MO 63042 (314)895-4984

IVIE ELECTRONICS REAL TIME ANALYZERS, eic
Some very shightly used demonstrators al discount Full
factory wartanty Moriey-back guarantee JML Compa-
ny. 39.000 Highway 128. Cloverdale, CA 95425

JANIS WOOFERS
are the bes! universal subwooters available. Hear them
together with ihe Interphase crossover amp at OXFORD
AUDIO CONSULTANTS, Box 145, Oxford. OH 45056
By appt Free shipping in cont. U S We ship worldwide
(513) 523-3333. TELEX via TWX 810 470 8487
Cable: OXAUDCON

JBL: HARTSFIELD-PARAGON-LE8's-D131's  408-
379-7965; Box 1211 Campbell CA 95009

JVC M-7050 MINT §10001:305)845.7228

KASTLEMUSICK MONTHLY BULLETIN
Magaaine for record coliectors Covers all categones
Send $9 84 tor 12 tng monthly issues. sample $1 00
Kastlemusick, Inc.. 170 Broadway. New York. NY
10038

KEF 105'S, $1100.00/pair; Mcintosh MC210S,
$560.00; MA&K Satelite-Volkswoofer System with
stands. {demo) $650.00. Marcolt PPA-1 and PPA-iH
(rew). $85.00; Quad 303, $140.00. Dyna PAS-3
$120.00; Fairchiid 260, $50.00. Mciniosh MA-230
$275.00 Sound and Music, 90-92 King Street
Northampton. Mass 01060 (413)584-9574

* SUMO ELECTRIC
» TECHNICS R&B
* STAX

» KEITH MONKS

« LOCI TONE ARM

» AUDIO PULSE

« THE DAVID BERNING CO
» MONSTER CABLE

- J.V.C. LABORATORY

* SME

* KEF

» HILL PLASMATRONICS
* SNELL ACOUSTICS

» QUAD ESL SPEAKERS

» THETA

= JANIS
* GRADO

» PRECISION FIDELITY
« SPATIAL

» KOETSU
* B&W *» DYNAVECTOR

* MUSICAL FIDELITY

* NAKAMICHI
* TAMAHA
» TANDBERG

» POLK AUDIO

« GOLDOMUND RADIAL
TONE ARM
* LUSTRE

the listening room

590 Central Park Avenue, Scarsdale. N.Y. 10583

—— ‘)\\‘~\

« DAHLQUIST \
+ DRACO CPU FM TUNER
« HAFLER

*JR

o LINN SONDEK
* SUPEX

* VPI

* FULTON

* PS AUDIO

* AMBER

* SEQUERRA

* GRACE

Mon., Thurs., 10-9 P.M. Tues., Wed., Fri., 10-7 P.M./ Sat., 10-6 P.M
Ample Free Parking ® Credit Cards Accepted

We Ship FREE Anywhere in the Continental U.S.A.

—

KINETIC AUDIO SPEAKERS, in stock at excellent pric-
es. Send $1.00 for the lowest prices and supenor ser-
vice on all Fine Audio Components. Sound Source
11450 Overseas Highway, Marathon Fla 33050

KIT BUILDERS! The Audible lilusions Miri Mite | 1epre-
sents a new generation ol preamp kits, a return to the
beloved tube sound — but without the common tube
drawbacks. The Miny Mite 11s the best buy in preamp kits
on the market. The sound 1s extremely smooth. quiet
and detaled. with a sweet ligh end and a quick, remark
ably tght bottom. The assembled version is still a bar-
gain. but the kit 1s a steal Reviewers love it. We promise
you will, too. Heritage Hill Audio. 553 Easi Fulton. Grand
Rapids. Ml 49503, 616-451-3868 Visa & MasterCard
accepted

LEARN TO PLAY BETTER
through understanding Chords Learn how Chords |
are used In creation of 'musical ideas.’ Use prover
approach to learn Chords. Take the "mystery’” out
of Chord use in music. For Free Information wrnite
today - MUSIC LEARNING SYSTEMS PUBLISHING
Dept. 11AM, RD3 Box 142. Olean. N .Y 14760

LINN DISC SYSTEM ALWAYS IN STOCK! GENE RU-
BIN AUDIO. Pre-paid shipping (213)571-1299

LUXMAN MB3045 Power Amps $500 00 Kenwood
.07M Power Amps $500 00 Mint 703-360-9214
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‘ FOR SALE FOR SALE

LEVINSON ML-2 PREAMP. 51450 (813)839-0921

LINN DISC SYSTEM, SPEAKERS & NAIM

We know that some mponents reproduce sound
much more faithlully than others For those who can
hear the difference we offer the Linn Disc System: Linn
Sondek LP-12, LV-Il arm & Asak carindge. Linn speak
ers. PMS, DMS, S AR A. (uni- or bi-amped) & K AN

Nam electronics head amp. preamps & amps By appt
Free shipping in cont. U S. OXFORD AUDIO CONSULT
ANTS Box 145, Oxtord, OH 45056. 513-523-3333
TWX 8104708487

Linn-Sondek. VPI base, warranty (201) 746-2794

“LOWEST PRICES: BOSE. SAE. HAFLER. ADCOM
ADVENT, DBX. GRADO AND MORE. DYNAMIC
SOUND. Box 168. STARKVILLE. MS 39759 (601
323-0750 1pm-9 pm

MCcINTOSH C20, C22, MC30, MC60, MC75, MC240,
MC275, MC3500 MARANTZ 7C. 88. 9. 10B. JBI
HERTFIELD SPEAKER Pay the best price (212) 743
3709

MCINTOSH EQUIP. BOUGHT-SOLD-TRADED eves
wkends, (607)865-5387. SDR. Box 387. walton, NY
13856

MCcINTOSH USED COMPONENTS (ALL TYPES)
Buy. sell. trade and broker (617} 969-2727 Collect Bob
Heenan. Box 782 Brookline Village. MA 02147

METAL FILM RESISTORS, RN55, 0 35 watt 1 al
ues from 10 ohms to | Meg, 25¢ each. 10 per value

$1 80. 50 per value/$7 50. Send stamped self ad
dressed envelope for ist of values and order form. New
gold plated shielded RCA type ph plugs, $1 75
each Minimum order $10.00 Quantity discounts avail
able Old Colony Parts, Box 243. Dept. A, Peterbor
ough NH 03458

MICHIGAN AUDIOPHILES

Apt Holman Grafyx PS Audio
Adc Hatler Rega
A mach Revox
Bryston isobank Snell
Conrad Johnson Linn-Sondek Spendor
Dahiquist Mission Spectrum
Dual NAD Stax
Grace Nakamichi Harmon Kardon
Grado Signature  Onkyo Thresholid
Naim Audio Polk Aud

ABSOLUTE SOUND

Michigan's High Accuracy Audio Dealer
Detroit, 12400 Morang Ave. (313) 527-2244
Royal Oak. 4354 N Woodward (313) 549-755
Ann Arbor. 312 S State St (313)662-2026
Easi Lansing, 1045 East Grand River (517) 351.9300
We Ship Prepaid
VISA/M.C /AMER EXPRESS WELCOME

MIDLAND, MICHIGAN - SOUND DECISIONS (517
636-3781 Free shipping Audio Design » Cotter » B2 »
Gratyx * HAPI Il » Mirage * Nikko Alll ® SOTA » Symdex ®
Thiel » Thorens ¢ VPl ¢ 3D Acoustics * 5213 Hallisy Ct
48640 ° Everings & wkends

* "MILWAUKEE! THE AUDIO EMPORIUM: Acou
tat. Amber, Audio Perlection Cables, Audio Pulse, Au
dre, B&O. Beyer. Connoisseur onrad-Johrison
Dahiquist. Denon, Dynavector. Genesis. Grace. Grado
Hafter. Linn. Lux, Magnepan. Marcof. Mayware, Musical
Fidehty, NAD, Peterson Links, Polk Audio. RH Labs. Re:
vox. Rogers. Snell, Sonus, Stax, Sumo. Technics
Threshold. wide assortment of accessonies and direct
discs. Open Tues. Wed. Fn, Sal 10-6. Thurs 10-8
Closed Sun & Mon 6900 W Brown Deer Rd., 354
5082

MIRAGE at northern Michiga: nly high accuracy
dealer The gorgeously musical SM-1 By appt VISA
and MC Pre-paid shipping PENINSULA AUDIO, 867
SOUTH LAKESHORE DRIVE. LUDINGTON, M1 49431
(616)845-6535

MOVING COIL'S ARE NOW AFFORDABLE WITH:
THE SPECTRE HEAD AMP! Comparable with other
umits costing 4X the price $64 95 including shipping
anywhere in the Continental U S (pre-paid and

only) Inquines S.A S.E.. SPECTRE AUDIO. P.O. Box
8025. San Jose. CA 95155 (408) 262-2160

MIXER made especially for tape duphcation. Will pro-
duce enhanced high qualty secornd generation tapes
KUHN ELECTRONICS. 1801 Mills Ave.. Norwood. OH
45212 TF

NAD al northern Michigan’s only high accuracy dealer
By appt. VISA and MC. Pre-paid shipping PENINSULA
AUDIO. 867 SOUTH LAKESHORE DRIVE. LUDING

TON MI49431 (616)845-6535

NAKAMICHI 100 ZXL $2990.00 602-944-8342 AZ

NEW AND DEMO EQUIPMENT SALE

Levinson ML1 Preamp/D6card  $1450
Levinson ML2 Power amp 1795
Levinson ML3 Power amp basic 1995
Levinson ML3 Power amp w/laceplate

2200

Levinson ML6 Preamp w/D6card 3000

Levinson LNC2 Crossover system 1395
Stax DABOM Mono amp

920
Stax DABO Stereo amp

975
Dayton Wnight SPA Preampw/MC amp 700

Michaelson & Auston TVA1 Vac Tube Power amp 1300
Michaelson & Auston TVA10vac Tube Power amp 650

Quad Electrostatic speakers 1395
pr
lvie 17A Processor 1095

Contact Lloyd tor more information Tues.-Fr. aft. 816-
531-3109 1616 W. 43rd, Kansas City. MO 64111

~

NEW ENGLAND ELECTRONICS EXCHANGE
provides a nahonal marketplace for audiophiles buy
ing or seling quality new and used equipment
Monthly newsletier subscnbers enjoy the benetits of
s navonwide disinbution, equipment grading
standards and the guaraniee of full and prompt pay
ment for products sold. Wnte or call free for a free
sample newsletter or subscnbe ($6.00/yr) 617
491.3000. (7-11 PM EST/M-F) Box 82 Harvard
Square. Cambndge. MA 02138

NEW, USED and DEMO equipment for sale otter
NFB fiter & pwr supply (used) $400, Satin M18e carts
(new) $150 ea. Quad 303 amp (used) $250. Marcoft
PPA-1 (new) $90. Luxman PD 444 w/SME arm
(used) $700. GAS Thoebe prearnp (used) $325: Brys-
ton 4B amp (used) $1000: Infimty Quantum Line 3
(used) $650 pr: Quad ESL spkrs. $795 pr, Luxman M
4000 amp (used) $900: Mcintosh C 27 (used) $525
Luxman C 1000 (used) $400. IMF TLSBONl (used)
$1400: IMF ALS 30 (used) $550 pr. Yamaha Ci
preamp (used) $1000. Yamaha A1 amp (used) $400
NAD 7080 (used) $450. JBL LES Jubal (used) $550 pr
Magnepan MGHia (used) $675 pr. Dahiquist DQ10 (latest
version) (used) $700:. Audio Consultants, 1014 Dav

Street. Evanston, llinois 60201, (312) 864-9565 Al
used equipment guaranteed 90 days parts and labor

Music Lives Here

Ears Nova presents high quality music
reproduction equipment in an environ-
ment which is relaxed and comtortable.
With care and integrity we will help
build a playback system in your home
that is uniquely satistying,

BANG & OLUFSEN - BEDINI- BRYSTON -
CONRAD-JOHNSON - DAVID BERNING -
« KEF - LINN DISC

cartrudge) *

DENNESEN - GRACH
PLAYBACK (turntable —tonearni -
LINN ISOBARIK - MISSION - MITCHELLI

COTITER-NAD - NAIM AUDIO- ISt
REGA PLANAR - ROGERS - SHAHINIAN
OBELISK « SNELL. » SUPEX « THIEL - VI

€AaRs Novad

749 Middle Neck Road, Great Neck New York 11024 (516) 466-5674

Shipping free in Continental U.S.

-QUAD -

FOR SALE ‘

NEW: STEP ATTENUATORS: Volume controls by Alps
and Tech Labs for highest accuracy and perfect track
g The Tech Labs has 24 position silver contacts and
1 MF resistors as a semi-kit. Rowland Research Stran
Gage carindge boards for Win Labs and Panasonic
what a difference this board makes for these cartridges
Phono preamp sechon boards. one with passive equal-
1zaton  Electromic crossover boards with 18db/octave
slope and optional 20db gain so you can bypass the hi-
level section of your preamp. also a subsonic filter
board All for highest signal resolving detail. The new 8

Polypropylene cone drver that has an amazingly tight
and articulale deep & mudbass in our vented push-pull
alhgnment; its 3db 1s 30 Hz and non-resonant. Similar
ahgnment for the Dynaudio 8 dnver with a -3db at
26 Hz Dales-Jordan 50mm Modules for phase coheren-
cy and transient speed like electrostatics that do most of
the work in yoru dream system. TA's Unbox semi-kit
enclosures for the above dnvers. JVC and Foster po-
lymer nbbon super tweeters for detaill, extended highs
and “ar’’ Crossover parts: Polypropylene and Polys
tyrene caps torm 20pf to 10u, aw core inductors with
=12 and =16 wire, dealer inquines invited Mod kits
for the Hafler amp and preamp and Dahiquist DQ-10
For more products, info, specs. charts, and graphs
send $1.50 for our catalog. The Jordan Manual 1s a 26
page text on sound and speaker design $2 50. TRAN-
SCENDENTAL AUDIO, 6796 Arbutus St.. Arvada. CO
80004 9-5 Mountain ime 10-3 Sat. (303) 420-7356

REMOVES VOCAL FROM MOST STEREO DIiSCs
The Thompson Vocal Eliminator can actually remove most or
virtually allof & sob vocalist from a standard stereo record and
yet leave most of the background music untouchod! Not an
equalizer! We can prove it works over the
brochure and demo record below. 8249 00

YOU SHOU I.D§_E_E_US

¢ Studio Echo/Reverb

* Tape Noise Reduction

» Parametric Equalization
¢ Electronic Crossovers

o Compressor/Expanders
* Mic Preamp/Mixers

We manutacture a full line of hi
equipment. You will ptobnbé
eisewhere to obtain compara
our prices and quality possibie. Send
and 20 minute stration record

Write to: l.TSound. AU,
Stone Maurtain, GA M

ve to pay twice
qualk‘y Only Direct SJIu make
1 tor a 20 page brochure

P.0. Box 338,
Phone (404) 493-1258
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FOR SALE

NORTH CAROLINA - AUDIO WORKS

ADC Denon Onkyo

Advent Fidehty Research Polk Audio

AKG Grace Platier Matter
Amber Grado SME

Apt/Holman Haller Spendor

Axiom Luxman 3D Acoustics
Connoisseur Mitsubishi Vandersteen

161 E. Frankiin Si.. Chapel Hill, N C. 27514 919-942
8763

NORTHERN CALIFORNIANS
1t s our goal to make e [0y of rusic possible for every-
one At any price we offer solid value. supernor perform.
ance. and traditional service

We operate on the theory that you as our customer

will achieve the greatest long term satsfaction only
through a careful analysis of your audio requirements
We stnive 10 offer sober, highly cos! etfective solutions to
meet your specific needs. Please siop in for a refreshing
expenence with music

OUR SELECTION INCLUDES

Magnepan Audioics Dahlqutst
Tandberg Threshoid Chartwell
Onkyo Audire Ba&W
JvC Hafter Cizek
AKG PSE AVID
Denon Lux Stanton
Micro Grado Sig AIWA
Connoisseur Sonus M&K
Soundcraftsmen Grace Rogers
HIGH FIDELITY SHOPPE

1511 North Main Street
Walnut Creek, Calit. 94596
(415)932-2242
'WE BUILD BETTER SYSTEMS FOR YOU

MIRAGE IN THE SOUTH!
In stock. Free Shipping! READ BROS STEREO, 593
King Street, Charleston, S.C 29403 (803) 723-7276

ADVENT 300 RECEIVER, $165 AKG PBE. 10 hours
$55.(203) 762-5621

CUTTING LATHE QUALITY IN A HOME
TURNTABLE?
YES! The LO7D Audio Purist Turntable by KENWOOD
It's over 70 pounds of periormance (separate power
supply included). Integral carbon and boron fiber tone-
arm with silver Lintz wiring. Ultra ngid-closed-loop pick-
up system. VTA adjustable while ptaying record. Provi-
sions for 2nd arm. For information and quite: DESIGNA-
TRON'S STEREO STORES. INC. 260 OLD COUNTRY
ROAD, HICKSVILLE, N.Y. 11801. Shipped prepaid and
insured in cont, USA (516)822-5782.
..... COTTER EQUIPMENT IN STOCK . . . ..

Limited quantities of Mitchell A Cotter equipment in fac-
tory sealed cartons are now available for immediate de-

livery:

B-2 Isolation Platform $450.00
MK-2 Mowving Coil Pick-up $550.00
NFB-2 Noise Filter /Butfer $500.00
PSC-2 Phono Signal Conditioner $550.00
PW-2 Master Power Supply $450.00

Free freight anywhere in continental U S
For More Information write to Audio Resources, P.O
Box 507, Selden, New York 11748
OR CALL
ROBERT BORSODY
(212)490-0944

FOR SALE

NEW, USED, DEMO AT GREAT SAVINGS: ARC SP-5
$495. D100(A) (B) $595. SP-4A 595 D350 $1.995
AUDIONICS BT-2 $299. CC-2 $299. RS-1 $449: BE-
VERIDGE SYSTEM 3 $2.495. CROWN DL-2 $1.995
SL-1 $389. PL-1 $329. DYNAVECTOR DV505 Tone-
arm $250. 20C $175. MAGNEFLANAR (Used) MG-I
MG-IIA, T-IC. T-ID. SUPEX SDT 1000 Transformer
$200. KEF 104AB $699: B&0O 4004 $599. Denon HA
1000 $299 Calt or wnte John at The Sound Environ
ment. 2710 S. 70th St.. Lincoln, NE 68506, (402) 483-
4511

OVERSTOCKED, MUST GO Lux M2000 Power Amp
$480. M4000 Power Amp $850. PD441 Turniable
$350 T-2 Tuner $199, T-12 FM Tuner $395, L-3 Inte
grated Amp $245 Acouslat X speakers $1395 parr
Dahiquist DQ10 speaker $350 each, Pioneer Spec 2
Power Amp $499. Ram 512 Power Amp $599
Ram200 Pre-amp $699. Teac Model 2A Mixer $299
New. Factory Warranty OTHER GOOD DEALS, WRITE
OR CALL: STEREO CLEARANCE HOUSE. 1029 Jaco-
by Sireet, Johnstown. PA 15902 (814 536-1611

PAIR CUSTOM TOWERS with 4 Bozak Wooter and 6
Janzsen Electrostals each side, in a verhical array
$1200 00, Pc 50. Cayer. 6900 Wittman Dr, Ft. Myers
fL 33907

PERFECTIONIST PRODUCTS. TA-3A tonearm prop-
er geometry throughout. 2.5 grams effective mass
$249.00 B & O 4002 Tonearm Moditication (ki or fac-
tory) allows use with cartndges having standard .5

mounting, $199.00. Stanless stee! {$2.50) and nylon
{$1.00) cartndge mounting hardware Tonearm Align-
ment Protractor, $3.00 Ivie Electronics test equipment
(new or demonsirators) Ventone™  Interconnection
Cable .03 ohms, 11 pico-farads, and $4.00 per
foot (any length) attached connectors {male or
female} gold plated. heavy duty RCA. $2 .50 each
Lemo or Posi-Lock, $10.00 each Money-back
guarantee on above. Audiophile records (Shetfield

Crystal Clear, Moblle Fidelity. etc ). and components
(Hatfler. Marcof. Audionics, etc ), st price Shipping
included. JML Company. 39.000 Highway 128

Cloverdale. Califorma 95425

PHILIPS AND AUDAX LOUDSPEAKERS in stock at
good prices with competent service MADISOUND
SPEAKER COMPONENTS, 431 W Gorham. Box 4283
Wisconsin 53711 (608) 256-7337

POLYSTYRENE BYPASS KIT

Use in conunction with our DRT-1 Ribbon Tweeter
kit tor the Dahlquist DO-10 or bypass your stock
cross-over The PC-1 kit includes t4 polystyrene
capacitors with complete instructions for $12.95
Postage pad in U.S. Visa. M.C. or check weicome
Look for our review in AUDIO ALTERNATIVES soon

RANDALL RESEARCH (714) 760-1539

719 Fernleaf Corona Det Mar, Ca. 92625

PROMETHEAN at northern Michigan’s only high accu-
racy dealer: The ulimate moving magnet cartndge By
appt VISA and MC. Pre-paid shipping. PENINSULA AU-
DIO. 867 SOUTH LAKESHORE DRIVE, LUDINGTON, MI
49431 (616)845-6535

FOR SALE

PROF. JOHNSON SAYS:

You loved Red Notvo in my “Astounding Sound Show
and demanded more. $0 here it1s! "The Forward Look
captures the Norvo jazz quintet iive i RR's exclusive
Direct-10-Tape somic splendor  Remund yoursel! how
musically sahstying a hall-speed mastered analog re
cording can be. RR-8 1s avallable i a 33+ rpm edition
on imporled JVC pressings @$15. or at 45 rpm on the
new. exira-heavy JVC UHOR disc @$25. postpad in
U.S Other countnes please include $3 tor armail Order
dwecily Irom Relerence Recordings. Box 77225X. San
francisco CA 94107 Free catalog for the asking

PROPER TONEARM GEOMETRY!! Optimum offset
angle. overhang. vertical pivot height and angle. Resc
nance dampwng construchon Jewelled pivots. Height
adjustable while playing records. Effectve mass 2.5
grams Damped cueing. Anti-skate vas TA-3A with sili-
cone damping. $249.00. “Universal’” nylon hargware
$1.00: ahgnment protractor. $3 00 Pnces include pos
tage and money-back guarantee. JML Company
39.000 Highway 128, Cloverdale. CA 85425 TF

PS AUDIO at northern Michigan’s only high accuracy
dealer PSH/LCC pre-amp, Model Two amp. and
headamp By appt VISA and MC Pre-paid shipping
PENINSULA AUDIO. 867 SOUTH LAKESHORE DRIVE
LUDINGTON, M1 49431 {616) B45-6535

PSS s sopreisafpp s LB e £ RO P RET AUDIOPHILES:
Western Michigan has a new aud!o salon featuring these
hne hnes—Amber, Audible lllusions, Dimensional
Acoustics, Dynavector, Grado. Mirage, PS Audio. Rega
RG Dynamics. Spica. and more Also. see the finest in
audio turniture from Apres Audio. Wnite or call for more
infortnation or to audition our equipment Hentage Hill
Audio. 553 East Fulton, Grand Rapids. Mi 49503. 616
458-9202

PYRAMID T-1 TWEETERS, 2+2W Metronomes,
SME 3009 S/3. Threshold 400A Amp. NS-10 Preamp,
Denon DP3500f Turntable. (603) 362-5675 eves
(EST)

QUICKEST AIRMAIL DIRECT FROM TOKYO: All
brands of Cartndges & Amms of Japan Ask for latest
Quotations with $1 for postage JAPAN AUDIO TRAD-
ING CO LTD Saikaen Bldg 4-33-21
Kanumeguro.Meguro-Ku, Tokyo 153 Japan

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS. CASSETTE DECKS BEST
PRICES - IN STOCK - IMMEDIATE SHIPMENT
EAST: 305-462-1976 WEST 213-243-1168

RABCO SL-8E REBORN: optoelectronic circums. low
mass redwood shell, precision beanings. Rated =1 by
Audir Journai. $600 mod. AUDIOETC. Box 55. Lans-
ing. 1A 52151 (608) 782-5845 evenings

RAW SPEAKERS, ACCESSORIES. Send 18¢ stamp
Meniscus Systems. 3275 Gladiola SW. Wyo.. MI
49509

REGA at northern Michigan’s only high accuracy dealer
Planars 2 and 3 arm/armless plus R-100 cartndge. By
appt VISA and MC. Pre-pad shipping. PENINSULA AU-
DIO, 867 SOUTH LAKESHORE DRIVE. LUDINGTON, MI
49431 (616)845-6535

Denon,

Tandberg. 3D

promptly.

Audiocom

high technology audio

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

Our Service Department specializes in maintaining, calibrating, and
modifying high performance audio equipment. Custom equipment
design and tabrication on premises. System installations for car, boat,
home, and aircraft. Major credit cards honored. Phone orders shipped

4177 Sound Beach Avenue, Old Greenwich, CT 06830 (203) 637-3621
Out of state, call Toll-Free 800-243-7546

REGAL REGA RESEARCH
We are pleased to offer the complete hne of Rega prod-
ucts: Planar 2. Planar 3, Planar 3 Arm and R-100 Car.
tndge. By appt. Free shipping in cont. US OXFORD
AUDIO CONSULTANTS. Box 145, Oxford. OH 45056
513.523-3333, TWX 810 470 8487

REGA PLANAR TURNTABLES IN STOCK! Pre-paid
shipping. GENE RUBIN AUDIO (213)571-1299. (Pac )

"REVOX B77 QUARTER TRACK 7% IPS, 20 hours
use. Optional Revox Metal hubs. 2 New Scotch t0
2207 $950 posipad Chns Stratmeyer 19 Daniel
Road. St. Louss. Mo 63124

REVOX B790 TURNTABLE $650 (206-746-9686)

RGR TOP RATED MODEL FOUR PREAMP at AUDIO
CONNECTION, Verona. NJ (201) 239-1799

ROGERS LS3/5a, SATTERBERG, KENWOOD PRO,
ADCOM, AUDIRE, CLARKE, Grace Grado. Marcol
Micro Seiki, PSE. Thorens, LiveWire, HK. more .. EX
CEPTIONAL AUDIO (213) 961-6158 evenings, week-
ends PST. WE SHIP FREE!' P.O BOX 658. W Covina
CA 91790
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RIBBON FOR "DQ10""
Now from JG ACOUSTICS an mternally mournted
nbbon tweeter modilication. The improvement 1
stunning The complete kit cosls only $200 00
Also, hsten to JGAI Monitors and watch for JGA
new lube head arip
Ask your dealer or contact
JG ACOUSTICS
Denellen, NJ 08812 (201) 968
8771

574 Wwalnut Str

ROGERS-SATTERBERG ai northern Michigan's only
high accuracy dealer The LS3/5A and MW-2 wooler
are our reference standards By appt VISA and MC
Pre-paid shipping PENINSULA AUDIO, 867 SOUTH

LAKESHORE DRIVE. LUDINGTON, MI 49431 (616)
845-6535
SCOTY TAPE
GRAND MASTER C60s! $2.60 ea
GRAND MASTER C90s| $3.00 ea
GRAND MASTER C60sl! $2.80 ea
GRAND MASTER C90s!l $3.10 ea

No Shipping Fee

100 Guarantee

2 Weeks Delay on Personal Checks
Min. Order Ten Pieces

N.J. Residents Add 5% Sales Tax

Make Check Payable to
SCOTT-TAPE, 235 Feronia Way
Rutherford, N.J. 07070

SELL or TRADE YOUR MCINTOSH or MARANTZ2
TUBE EQUIPMENT, and WESTERN ELECTRIC prod
ucts for new or used High End equipment Crossover
networks for the best o AUDAX (POLYDAX), COLES
DALESFORD JORDAN. and others New PIONEER Se
nes 20 equipment 40 10 60+, off list price Tony Thom-
as. 3303 Eas! Denny Way. Seattle. WA. 98122 (206
323-4987

SENNHEISER HD-420 HEADPHONES Near New
$40 00 (212)544-8954 Atler 6

I
I
|

SPEAKERWIRE: THE IMPOSSIBLE DREAM?
Yes tnally Make your owr “‘supercable’” from ordinary
18ga. lamp cord It's fast and easy. Sounds better than
comnmercial brands. yet costs only penmes per foot
lustrated instructions. $4.00 to ROSSWOOD DESIGN
GROUP. Dept A7 PO Box 7691 .SF.. Cam 94120

SPENDOR—NEW SPEAKERS
In addition {o the renowed SA-1. BC-1 and BC-3. we
now offer TW() NEW Spendor loudspeakers, the SA-2
and the SA-3 By appt Free shipping i cont U.S OX
FORD AUDIO CONSULTANTS Box 145, Oxford. OH
45056 513-523-3333. TWX 810 470 8487

STD 3050 Turntable, Linn Performance + Fea-
tures, 3 Variable Speeds with digiial readout Integral
Platter Pad $650 Audiorncs CC-2 $325. Symdex Sig
na Speakers $450 Tangent RS-4 Speakers $450 3
paw Fulton Gold 57" Speaker Cables $3%/pair. Denmis
(312)391-2315 days (312)364-4052p m

STEREO REPRESENTATIVES NEEOEDMILOWEST
POSSIBLE PRICES!! OVER 100 BRANDS!! KRASCO
Rep-AQ. 998 Orange Ave . West Haven, CT 06516

SUMMER CLEARANCE SALE ON NEW, SEALED
COMPONENTS!

Includes warranties! NAD 3045 $267. Shahiman Obel
1sk $979. Dynaco speakers. Specttum 108 $308. Lux
R-1070 $549. ADS 1530 $1607. Yamaha K-350
$204. Burwen TNC-7000 $279 Apature R-8 $306
Bevendge 3's $4675. Symmetry SW-1 $680 pr.; Lux
K5A $298

21s! Century Audio, Ltd.. 5041 Rising Sun Ave.. Phila-
deiphia, PA 19120

TANGENT LOUDSPEAKERS
We have the compiele range of these value priced
SOTA Bnhish Loudspeakers. Send SASE for rave re-
views and pnces Woodburn Sound. 400 Highland
Court, lowa City_ lown 52240 319-338-7547

TAPCO and ELECTRO-VOICE, mixers, equilizers
amps. nics, and raw loudspeakers Wnte for low mail
order pnces, Sonix Co., P.O. Box 58, Indian Head, MD
20640 8-9

SIEMENS, TELEFUNKEN, GENALEX AND AM-
PEREX and othier top qualily audio tubes available at
very compehtive pnces Contact Jm Wallace at 1203
Success St.. Pittsburg. PA 15212 or(412)322-4706TF

SILVER AUDIO CABLES - hi qualily. fine strandea
silver coated copper conductors w/teflon dielectnc
and ouler jackel. High conductance and propaga
tion velocity Low capacilance. Stereo pawr w/gold
plate RCA plugs w/reliet springs meter=$20
Tm=§25 2m=$40 Custom Lengihs and conne

tors avail Add §1 00 per order shipping Texas res

dents add 5% sales lax New offerings wiclude a
superior speaker cable - 13 ga silver coated copper
w/2 silver shields glass turntable ‘mat’ re
mote switching acc.. etc. Send SASE for complete

product otferings STEPHEN WOR
SHAM LABS, 3720 Maplewood Dr.. Dallas. Tx
75205
SNELL ACOUSTICS NOW AT DESIGNATION
For the smoothest octave-to-oclave performance of any
dynanuc speakers—its Snell Acoustics Come hear the
aflordable new Type | It elminates fioor boundanes

trom your music Come audilion the newest version of
the tamous Type A II's beautiful to hear and beautitul to
see. For information and quotation: DESIGNATRONS
STEREO STORES, INC.. 260 Oid Country Road. Hicks
vile, NY 11801 (516)822.5782

SOUND-LAB ELECTROSTATIC SPEAKERS by Dr
West  R-t panels (latest version) $2200 R-2
subwooters only $800 New. walnut. with full warranty
Everings PST (206) $24-5424

SOUTH CAROLINA'S ONLY HIGH-END STORE ihe
finest audophile equipment. Brtish Amencan Sound
PO Box 1247 186 King Street. Charleston, SC 29402

TF

SPEAKER BUILDERS: JBL, ELECTROVOICE, AU-
DAX & miore. including tested computer designed plan:

GOLD SOUND, P.O. BOX 141A. ENGLEWOOD. CO
80151

SPEAKERKITS OF NEW YORK. Lisien before you
buy. Save up 10 50"\ on raw drivers. assembled sets
and kits  Speakerkits. 247-38 Jercho Turnpike, Bet
lerose, NY (516) 354-7006

TAPE HEAD REFINISHING - Precision method full tre
quency response $1500 ea One day service E
Maher, 5 Evans Place. Onnda, CA 94563

THE BIG ""10" SYSTEM (Under $10,000)

TURNTABLE Oracle or Linn Sondek

TONLARM Linnitok

CARTRIDGC Linn-Asak

SCT-uP Audio Intertace

PRE-AMP Audio-Research SP6-B

POWER AMP Audio-Research D-120

SPEAKERS Snell Type A's or Acoustat

Monitor lil's

TUNER Rogers T-75

TAPC DECK Tandberg TD-20A
SOUND BY SINGER

227 Lexington Avenue
New York. NY 10016
(212)683-0925
We ship anywhere (M C . A E . and VISA accepted )

THE AUDIOPHILE BEST SOUND PER DOLLAR
SYSTEM
{under $2200)
Regaplanar 2 turntable
Rega Cartndge
Hatter DH-101A Preamp
NAD 4020 Tuner
Haller DH200A or Morduani-Shorl Padgeent Ii's
DCM Time Windows
SOUND BY SINGER. LTD
227 Lexington Avenue
New York. NY 10016
(212)683-0925
We ship anywhere (AL . M.C | VISA accepted)

THE BOSTON AUDIO SOCIETY INVITES YOU 1o
1o and recewve the monthly B.A.S SPEAKER with
reviews. debates. scientfic analyses. summanes of
lectures by major engineers. The BAS was the tirst
1o publish inlo on TIM  effects of capacilors, tone
arm damping, tuner IM dist | Holman's and Carver's
designs, elc Sample 1ssue $1. sub. $t2/y1. P.O
Box 7. Boston, MA 02215

THE DAVID BERNING INCREDIBLE TF 10 pre-amp
and EA-230 amp in stock. THE MOUNTAIN EAR. Box
774. Aspen, COB1612 303/963-3269

THE D235 STEREO POWER AMP BY SONIC DE-
VELOPMENTS combmes sound and construction qual-
ty hitherto unknown in the industry Most suitable for
electrostatic loads. $525.00 Order yours trom AUDIO
CONNECTION. 615 Bioomheld Avenue, Verona, NJ
07044 (201)239-1799

“STATE OF THE ART"
IN STOCK ALWAYS!

Apt/Holman M&K

Audionics N.AD.
Dahiquist Nakamichi
Denon Polk Audio
Grado Quad
Magnepan R.H.Labs
Mitsubishi Yamaha
Audio Research

dealer who represents these manufacturers.

5 listening rooms New England’s iargest
Audiophile record dealer . . . Keith Monks
record cleaning In-store service

All shipments pre-paid

IN NEW ENGLAND...

No hyperbole — just the kind of knowledge. creativity. and dependability you expectfroma

M.A. Cotter Magnepan Nakamichi Symdex
H@— Dahlquist Marcot Oracle Vandersteen
Bf_ Denon Mirage Pyramid VPI
E\/”_]SO[_] DCM M&K Signet Win Labs
Dynavector NAD Supex Yamaha
ADS Audio Pro Fidelity Research
ADS Pro Bryston Grace
Apt-Holman  Carver Hafler
Audionics Conrad-Johnson KEF

105 Whitney Ave., New Haven. CT (203) 777-1750

Master Charge. VISA, AMEX
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FOR SALE

THE ABSOLUTE SOUND® has published two issues
(21 and 22) i a single soft-bound 200-plus page book
super tor a long summer's read. You'll see an audio
review section that encompasses componerits that re-
detine the art of design. mcluding a surprising new tube
amp from England. the Grant Lumiey: a low-priced Koel-
su. the Black. which will set a lot of folks on therr ear

and. al last. a tuntable that does it all nght, the Gold-
mund from France The record review section continues
our coverage of and search for the world's mos! musical
sounding discs and n the big Double Issue. it ranges
from Casino Royale to the fust great digital recording
Telarc’'s Carmina Burana. from the classic RCA /Reiner
series at Chicago to Mercury Living Presence, from Co-
lumbia’s Mastersound to the new Vanguard audiophile
discs, not to mention discs trom Nautilus. Mobile Fidel
ty. Sarastro. Proprius and Sheffield (the astounding
drurn record). Our leature articles include an expose that
shows the incompatibiity between wirtually all moving
ron/magnet cartndges and your preamp’s input stage
ioading. an interview with record producers Marc Aubort
and Joanna Nickreng. a review of the hi-t carpetbaggers
al those bazaars calted hi-ti shows, and the Cinderella-
n-reverse (nches-10-r1ags, that 1s) story ot the NAD 3020

You want 10 see a survey ot high-oulput moving coils

's in the Super issue —- along with a mini-cartndge
survey of three new low-priced carindges. It doesn't stop
there: The Special Ediion of Sneak Previews discusses
components from High End manutacturers that are de-
signed 1o mee! the price-crunch of the times, including a
baby speaker from Dick Sequerra, a tube preamp trom
Mark Deneen and the Small Magnepan And there's
three imes more than this Al yours tor $20 (USA. four
issues). $22 (Canada. US Funds) and $35 {Overseas,
ar mail, — US Funds)

Send your check or money order to. THE ABSOLUTE
SOUND. Box L. Sea Ciit. New York, 11579. Or it you
prefer. charge by phone to your visa or MasterCard

516-671-6342 (weekdays, 10-5 ET) (Note' The Double
Issue counts as two single 1ssues)

THE GOLDMUND TURNTABLE AND TONEARM are
on display al Audio Conisultants, 1014 Dawis Street, Ev
anston, . 60201 (312) 864-9565

THEIL PHASE COHERT SPEAKERS IN STOCK! Pre
(::and shipping GENE RUBIN AUDIO (213)571-1299
(Pac

FOR SALE

THETA TUBE ELECTRONICS

We are pleased to offer 1he superb tube electronics from
Theta Electronics 1A preamp. head amp and OPT
mono amp. By appt. Free shipping incont. U S We ship
worldwide. Visa & M.C. OXFORD AUDIO CONSULT
ANTS, Box 145, Oxford, OH 45056. (513) 523-3333
Telex/ TWX: 810470 8487 ITT telex: 427791 Cable
OXAUDCON

THE INTERMEDIATE AUDIOPHILE SYSTEM
{Under $4.250)

Turntable REGA PLANAR 3

Cartndge DYNAVECTOR RUBY KARAT
Set-up MUSICAL FIDELITY

Pre-amp PRECISION FIDELITY C-7
Power Amp TRILOGY

Speakers SNELL TYPE 1

Tuner ROGERS T-75

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016
(212)684-0925
We ship anywhere (A £.. M.C.. and VISA accepted)

THORENS 160 BC MK Il TURNTABLE, SME SERIES
I ARM, Grado G-1 Carindge. Fulton interconnect
$400 00 CallMika a1 616-965-1816 atter 6 P.M

TOP -RATED CARTRIDGES UP TO 70% OFF! We
ofter yust about all of the tinest phono cartndges on the
market al the lowest possible prnices. Our selection in-
cludes several brands that are typically sold at the fult
retail prce. Call or wnite 10 us for priges on ACUTEX
ADC. DYNAVECTOR, GRADO. NAGATRON, ORTO-
FON. SHURE. SONUS, STANTON and more. Just call
(212) 254-3125 or write 10: DIRECT DISCOUNTS LTD

P O.. BOX 841 COOPER STATION, NY 10276 we
accept M/C and VISA and will ship COD o requested

A UNIQUE AUDIO STORE
Goodwin's Is unique among audio dealers, offering a
few products which are acknowledged to be the best
values or simply the best available. These compo-
nents are properly set-up and may be auditioned in a
comfortable, relaxed living room environment. Our
reference is the Mark Levinson HQD system and the
ML-5 (Studer A-80) with 30 ips master tapes. We
operate by appointment to ensure a meaningful dem-
onstration under nearly ideal conditions.

Goodwin's sales & service for: The reference Mark
Levinson ML-1 & ML-6 preamps; ML-2 mono & ML-3
stereo power amps. The best sound/dollar Bryston
2B, 3B & 4B power amps.

The Linn Sondek LP-12 and the best value Rega
Planar 3 turntables. The Goldmund straight-line
tracking tone arm - our reference,

We also recommend: Symdex, Quad, Scheiber 360°
decoder, Win Labs, Linn Ittok arm, Mitchell Cotter, FR,
Sequerra. & Vandersteen.

Ifyou would like to avoid the planned obsolescence of
most stereo components and are interested in the
finest music reproduction, please call Goodwin's for
an appointment.

Goodwin's Inc. 33 Newbury St.
(617) 266-0608 Boston. MA 02116

Canadian export specialists

TRADE UP to the MICRO CPU 100 tm tuner

It may have been oul o! the question at $2000. but
Ihe new retail 1s $995 Subtract even more for your
trade-in and ttus magmiticent tuner can be ycurs at a
surpnsmgly low price. We ofter very generous trade
n allowances on your old tuner or other audio
equipment A rare chance 1o own the best at a rea
sonable price (see Audio, Nov. '77) Write us for a
quote. or betler yel, phone after business hours and
we can discuss your trade-in- (617) 874-0706
mon -, 6-8 pm (ask for Dick)

AUDIO CALIBRATION, box 250. Westminster
MASS 01473 TF

TUBE be or not fube be 1s not ttie question. The
queshon 15 Which tubes are the hot-set-up? The
answer 1s simple: Our fabled ALLEGRO SOUND
12AX78 & new 6DJ8B are the only tubes ever of
tered for sale that are guaranieed 10 improve your
syslein of your money back (excluding ship. &
hand } Our ALLEGRO B Senes represents a radical
departure trom ordinary vacuum tubes The glare
often associated with poor cucuit design, 1S re
placed with a sweetness & clanty not unlike that of
lve music Al ALLEGRO B Senes tubes feature
gold-plated pins tor extended service performance
Each & every ‘B’ s run on a precision curve-tracer
& mus! meel our own ngid specs. This 1S your assur
ance of unsurpassed sonic qualty Words carnnot
1ake the place ot hstering. Order your B's now
supply 1s very mited. Please send money-order for
$10 50 each + $5 ship. & hand 10 ALLEGRO
SOUND, homie of the fabled SP3A-llegro preamp
15015 Ventura Bivd.. Sherman Oaks. CA 91403
(213) 766-9101 . 9am Good health & good sound
fichard Dawid Katez

kA( CEFTED FINAN

iNNoVative aubio

DEDICATED TO MUSICAL EXCELLENCE

OQUR DEMONSTRATION F AU EQUIPMENT ARE UNIQUE WE OFFER UNLIMITED TIME TO EVALUATE THE VERY FINE

IMPONENTS WE FEATURE EXTENSIVE LIBRARY OF QUALITY RECORDINGS ENABLES Y 1 ETERMINE WHICH
COMPONENTS ARE OPTIMUM 2 EXPERTISE WILL HELP V¥ I ECIDE WHAT 1S BEST AS WELL AS TO ENSURE APERFECT
MATCH TO YOUR LISTENING: ENVIRONMENT

YAMAHA, NAKAMICHI BRYSTON, APT-HOLMAN, COTIER, BANG & OLUFSEN, DAHLQUIST, NAD,BOWERS & WILKINS,
QUAD. LINN SONDEK. BEDINI, SHAHINIAN-OBELISK, BOSTON ACOQUST|CS, PYRAMID, OHM, KLIPSCH, INNOTECH,
DENON, MARCOF, ADS, LS3/5A, REVOX, JVC PRO-LAB, FIDELITY RESEARCH, SIGNET, SUPEX, DYNAVECTOR, ETC
FEATURING KLOSS VIDEO. DIGITAL AND DIRECT DISC RECORDINGS.

EPAIle

TRADE NN PIOFESSTUNA

NS B (¥
AiLAt

182 HENRY STREET « BROOKLYN HEIGHTS, NY 11201 « (212)596-0888

N\

ERVICE & HOME INSTALLATION RE ARD:

FOR SALE

TUBE HEAVEN

6DJ8 Cascode in pul board for Dynaco amps. 600 volt
mil spec polypropylene cap kits for all tube preamps and
amps Nuwistor head amp and sirain gauge power sup
ply. PAS mods. Regulators for all tube amps. 6 regulator
~wculs for pre amps Audio Research pre amp mod
plans. Hi current transtormiers tor tube Class A. D-76
overhaul beats D-79. D-90. All this ecstacy and more in
our TUBE BIBLE Send $1. to: TUBE GOD. 33 North
Riverside Avenue. Croton on Hudson, New York,
10520.(914)271-5145

UNDERGROUND SOUND LABS
Glass Platter Pad - $27.00
fRecord Weight - $7 00
* AR turntable mod kit complete with
new suspension chassis makes your old
AR stateottheart - $39 00
* Ophcal turnoff tor manual turntable
controls T T. and tape deck - $49 00
* Audiophile qualily speaker swilch
for Hatler umits 2 ohms resistance
2125 CENTRAL AVE MEMPHIS, TN 38104
(901)272-1275

UNDERGROUND SOUND
Luxman # Hatfler % Carver % AGI % Revox
Conrad Johnson # Kef % Rogers % Grado %
Spendor * Sota * Marcoff % Denon *
Dynavector % Audio Pro % Quad %
2125 CENTRAL AVE MEMPHIS, TN. 38104
(901)272-1275

AUDIOPHILE ELECTRONICS FROM CROWN
You know CROWN as the professional standard in
broadcast and in live performances. Now CROWN'S
new DISTINCTION SERIES brings you that total integrity
and the most music for your home. The DL-2 Preamph-
tier. The SA-2 Self-Analyzing Amp. & £Q-2 Equalizer
For information & quotes write DESIGNATRON'S STER-
E£O STORES inc. 260 OLD COUNTRY ROAD, HICKS-
VILLE, NY 11801. We ship prepaid & insured in Cont.
USA(516) 822-5782

VACUUM TUBES, tube-peculiar parts. All kits/parts for
crcutnes descnbed in out 230+ page Modification
Manual Wie for st to AUDIO DIMENSIONS, 8888
Clarernont Mesa Bivd., San Diego. CA 92123 (714)
278-3310 9-0

VAN ALSTINE DYNA PAS ST70 - Latest Mod (212)
831-5380

VANDERSTEEN IN THE SOUTH!
In stock. the superb new Mod. 2B Fast, free shipping
READ BROS. STEREO
593 King St., Charleston, SC 29403  (803)723-7276
VISA & M/C OK. Carver, Hatler, PS, Mirage

VANDERSTEEN SPEAKER SYSTEM
Q/LC has the incredible Vandersteen Il and the latest
Vandersieen Il models. Call or wnte Q/LC Audio, 1006
Berkshire Road, Dayton, OH 45419 (513) 298-9330
(513)293-7287

GENE RUBIN AUDIO — LOS ANGELES

PS AUDIO LINN SONDEK  THIEL

NAD LINNITTOK SPENDOR
HAFLER LINN ASAK SPICA

ADCOM DYNAVECTOR  LS3/5A
DENNESEN GRACE 3d ACOUSTICS
KM LABS GRADO CIZEK
CONNOISSEUR LAST PLATTER MATTER
LIVE WIRE STATI BRUSH V.PIL

Pre-paid Shipping (213) 571-1299 (Pacific Time)

VIDEO CABLES AND ACCESSORIES. Low prces,
large sclection Free calalog. Video Specialists. Box
3421F Santa fFe Springs. CA 90670

WANTED: Marantz and Mcintosh tube equipment.
Western Elecinc and RCA products. Tony Thomas 3303
£. Denny Way Seattle, WA 98122 (206) 323-4987

WIN SDC-10 TABLE, NEW 51600 (608) 782 5845

_J

1

WISCONSIN HAS: Audionics, Acoustat, Denon, Haller
Audio Control. NAD, Polk, Grafyx, Adcom, Stax, Grado
Luxman. Dahlquist, Micro-Seiki, Grace, and Awa. We
invite speciic mquines The Sound Seller, 1706 Main
Street. Mannette, WI. 54143 (715) 735-9002
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FOR SALE

WOOFERS-MIDS-TWEETERS-CROSSOVERS AT
TREMENDOUS SAVINGS Ev. BECKER. SEAS. POLY
DAX. PEERLESS. PHILLIPS. EMILAR. GAI AND MANY
OTHERS IN STOCK FOR IMMEDIATE DELIVERY
SPCAKERS FOR HI-Fl. CUSTOM AUTO. REPAIRS
PRO-SQUND AND MUSICIANS. LARGEST SELECTION
OF PARTS AND ACCESSORIES N THE U.S FOR
SPEAKER BUILDERS AND HOBBYISTS. SEND $2.0

FOR THE ALL NEW '81 CATALOG (REFUUNDABLE
WITH FIRST PURCHASE) TO SRC AUDIO DEPT AD3
3238 TOWERWOOD DR.. DALLAS. TX 75234

7 GOOD REASONS TO READ TRANSCENDENTAL
AUDIO'S new calalog

1 The JORDAN S50mm MODULE A wideband
(150Hz-22KH2) midrange/tweeter from England. The
dynanuc dniver that nvals the transient detaiing of fine
electrostalcs

2 POLYSTYRENE AND POLYPROPYLENE AUDIO
GRADE CAPACITORS. .01uf to 10.0 uf for x-over and
preamp moads, new construction

3 Low DCR air core ind. 10 5.0 mh. %12 + 16 wire
Why use ""Super’” speaker cable withoul 'em? Custom
winding avail. Dealer inquines invited

4. Umque subwoofer designs with twin bextrenes
push-pull vented enclosures for articulate bass 1o 23 Hz
wilh scamless x-over

5. The new DYNAUDIO 8 "~ woofer trom S.E N. Lab:
in Denmark that handles 1 kilowatt for 10mis

6 Polydax sotl domes + bextrenes tiorn § 1010

7 Ribbon + Polymer super tweeters form JVC, Foster
Send $1.00 for catalog. Transcendental Audio. 6796
Arbutus Strect Arvada, Colo. 80004 303-420-7356
9:30-5:30

AUDIO HEIGHTS
We do 1things a little differently
To serve your Hi-F1 and Video need

Callus a1{212) 2379847
Aniber. Alison Acoustics, Audio Pro. Awa. ADC, AR
ADS. AKG. Alpine Car Steren, Audio Control. Bose
DBX. Tandberg. Thorens, Onkyo, Nikko. Sherwood, Or
lofon, Micro Acoustics. Stanton, RG. Ommisomic. JVC
Hitachi. RCA. Ultravision Projection TV

SNELL ACOUSTICS NOW AT DESIGNATION

For the smoothest octave-to-octave performance ot any
dynamic speakers—its Snell Acoustics. Come hear the
affordable new Type |. It eliminates tloor boundaries
from your music. Come audition the newest version of
the famous Type A. ii's beautitul to hear and beautiful 10
see. For information and quotation: DESIGNATRONS
STEREO STORES. INC., 260 Otd Country Road, Hicks
ville. NY 11801.(516) 822-5782

DISTRIBUTORS, MANUFACTURERS AND IMPORT-
ERS AND DEALERS - We are once again open to buy
Closeouts, discontinued and surplus inventones from
you. No quantities too large or too small Any audio
products considered. Call now and YOU GET IMMEDI
ATE CASH. Wack Electronic Inc., 5722 West North Av
enue. Milwaukee Wisc. 53208 (414)442-3441

WANTED TO BUY OR TRADE

ATTENTION,

WANTED ALL MCINTOSH,
MARANTZ, AUDIO RESEARCH
Tube Equipment, Top Price, Maury 713-728-4343
11122 Alwell. Houston, Texas. 77096
JBL-150-4C, Minigons, Hartsfield, Olympus Wood
Grills, Blue Prinis. & Misc. Call Collect 1-313-299
7378 pmest

MARANTZ MODELS 2, 3, 6, 7, 8, 9 & 10B; McIN-
TOSH C-22, MC240, MC275 & MC3500. Sam
Aberst, P.O. Box 5455, Beverly Hills, CA 90210 (213)
552-6985

MARANTZ 7 & 9; Mcintosh C-22, MC-240. MC-275
& MC 3500. PAY THE BEST PRICE: (213) 278-3430
8633 Arrdrome St.. LA, CA 90035

MCINTOSH OR MARANTZ (any model} TUBE TYPE
tuners, pre-anips, power amps. and WESTERN ELEC-
TRIC amps. diivers, horns, speakers, PAY CASH. David
Yo. 213-576-2642 P.O. Box 832. Monterey Park. CA
91754

PAY CASH FOR MCINTOSH C-22, MC-275, 240
ETC. MARANTZ 2.7.9 elc. ALSO WESTERN ECLEC
TRIC PRODUCTS 213-576-2642. David Yo. P.O Box
832 MP  CA 91754

SANSUI SP-1500 LOUDSPEAKER NEED 1 - Steve
516-621-0603 evenings

USED AUDIO:

QUAD of England, McINTOSH, AUDIO RESEARCH, DY
NACO. LEVINSON, MARANTZ tubes. JBL. WESTERN
CLECTRAIC. CleciroVoice PATRICIAN 600 and mos!
other esotenc separates, mic. carls. tonearms, luners
amps. NO MASS MERCHANDISE. please. Call collect
(617)969-2727 or wnte Bob Heenan. Box 782. Brook
hne Viltage. MA 02147 Also soon staring audio muse:
un for USA audio from 1930’s to date. Interested con
signors with FISHER, SCOTT. PILOT. RCA et al. and
suggestons please contact. (617)969-2727

WANTED TO BUY OR TRADE

I'LL BUY OR TRADE tube gear by Mcintosh, Marantz
Weslern Clectnic, and Audio Research. Top dollar paid!
(215)324-4457

OHM Fs WANTED — Wite Pat. 35 S 6W. 82935

WANTED: WESTERN ELECTRIC 22A, 24A-27A
HORN, 713C. 594A & 555 duvers. 4181A woofers
and other W.E products Ohisuka. 1450 22nd Ave
nue, San Francisco, CA 94122 (415)681-4767

WANTED: Mcintosh and Marantz tube equipment.
Contact N Margolhs Telephone 212-743.3709

YAMAHA TCBOOGL casselte deck with slant tront
Give condition and price. C. Sarver. 10 Allegheny Cen
ter. ap! 407, Pitisburgh, PA 15212 412-323-9613

WANTED — MARANTZ 2325 Receiver in mint condi-
fion. 1-313-484-1094 late eves

RADIO PROGRAMS

ALL-STAR OLD RADIO Tapes Exceptional Value/se
lection! Unconidmional Guaraniee Free Catalog: HTC
AA. 412 Redbud. Oxlord. MS 38655

CATALOGS. Broadcasts, soundtracks Personahes of
Trures. Forties Box 225. New York. N.Y 10028 13
OLD TIME RADIO SHOWS AT A GREAT NEW OLD
TIME PRICE. Reels-$7.65. Cassettes-$4.47 Catalog
$2.00 BRC OTR Distubutors. 2013 S Huron Parkway
=1_Ann Arbor. MI, 48104

RENT RADIO SHOWS: Make your own copies o1 just
isten Greal way 10 build your collection reasonably. Ca
talog $1 refundable. OTR Rental. Box 1146. Livermore
Ca 94550 1

YESTERDAYS RADIO ON TAPE. Reels-Casselles
Quahty Sound. Reliable Service Giant catalog $1.00
refundable with first order. ADVENTURES. Box 4822-A
Inglewood. Cahformia 90302 TF

WANTED: MARANTZ AND McINTOSH TUBE
EQUIPMENT. Western Electnc and RCA Product
Tony Thomas, 3303 E. Denny Way. Seatllle. WA
98122 (206)323-4987

RECORDS

AUDIOPHILE RECORDS: | offer the lowest prices and
best service on over 500 tles. SUPER SOUND
RECORD SERVICE. P.O. Box 411237. Chicago. Wl
60641 (312)486-6667 (ask for Phil)

DIRECT TO DISC AND DIGITAL RECORDINGS: All
labels al low prices Telearc, Discwasher. Audio-Techni
ca. Shetheld. Denon PCM, Crystal Clear. Mobile Fidelity
Labs WE HAVE THEM ALL!' (and more") Send tor
FREE price list and Newsletter or $2.00 for descnptive
~ataloge DISConnection, P.O. Box 10705 Tampa FL
33679

AUDIOPHILE BARGAINS
Overstocks - New - Demos

TONEARMS: Grace 707mkil-§145, Grace 704-$149
ADC LMF-2-3159 CASSETTE DECKS: Tandbrg
TCD 320-$439, Nakarmichi 10001-$1199, Nakamichs
580M-$530 TUNERS: Lux T-2-$279, Lux T-400
$199, Kenwd KT-413-8165. Kenwd LO7TII-$465
AMPS: Crown PL--$375. Kenwd LO5M-$450/pr
Kenwd LO7MI-$895 /pr. Lux L-3-$285. Lux L-5-$425
NAD 3045-§249 PREAMP: Kenwd LO7CII-$650
NAKAMICHI 530 rec-$650 SPEAKERS: KLH-I
$750/pr, KLH-2-$440/pr. KOSS 1A-$2200/pr. FRIED
M-$1095/pr.. AUDIOSTATIC-$1395/pr. ADS 910 I
$1150/pr DBX-100-$159. DBX-110-$180
BEYERET-1000 - $199 All From DESIGNATRON'S
STEREO STORES. INC.. 260 OLD COUNTRY ROAD
HICKSVILLE, N.Y 11801 (516) 822-5782. Items sub-
ject 10 pror sale. Prices DO NOT include shipping. Call
us for more information

RECORDS

“RECORD JACKETS. Replace old. torn, LP jackets
with clean. glossy. pure white or black jackets. Plasti
lined inner sleeves. 78 sleeves, opera bioxes. Free cata
log. CABCO A6. Box 8212, Columbus, Ohio 43201
TF

THOUSANDS OF LIKE NEW LP's and prerecorded
1apes. Catalogue—-$2 00. House of Records, Hillbuin
New York 10931 T

FREE SOUNDTRACKS & CASTS CATALOG! Person
altes! ST/0OC valuebook. $4 RTSA 711 W 17th G-1
Costa Mesa, CA 92627 TF

GEORGE GERSHWIN: PORGY AND BESS IN CON-
CERT/GIRL CRAZY-OVERTURE. Digital LP normally
$10.98, only $8.98 Add 95¢ post. Free catalog Musi
-al Concepls, Box 53AA7 Cedarhurst NY 11516

PROTECT YOUR LPs. POLY SLEEVES FOR JACKET
12¢. ROUND BOTTOM INNER SLEEVES 10¢
SQUARE BOTTOMS 6¢. POLY LINED PAPER
SLEEVES 15¢, white jackels 35'. POSTAGE $1.50
HOUSE OF RECORDS. HILLBURN, NEW YORK
10931 TF
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1930-1962 RADIO PROGRAMS. Beats Television!!
Tapes $1 00 Hour' Estabished estecmed dealer In
formative 200 page calalog. $1.25 AM Treasures, Box.
192 Al). Babylon NY 11702

The gooseneck a4

lamp you've been looking for:

Great for turntables . . . preamps . . . keyboards
amps . . . music stands lecterns . . . mixers

light boards clipboards

Littlite - 1: Detachable 12" lamp, bulb, base with

dimmer, wall-plug-in power supply, storage clips

and mounting hardware. $44.95

Littlite-2: Same as Littlitel, but with fixed

lamp. $34.95

Add $1 per order, shipping.

30 day money back guarantee.

Send check or money order to:
CAE, Inc. 2828-HStommel Rd.
Ypsilanti, Michigan 48197

Send for our FREE Catalog of lamps & ac-
cessories or see your dealer

M AudiobyCaruso

« ACOUSTAT « AGI - ARGENT - AUDIRE - BOWERS & WILKINS - CMLABS - CONNOISSEUR
- CONRAD-JOHNSON « COUNTERPOINT - THE DAVIO BERNING CO - DAYTON WRIGHT - DECCA - DENNE SEN
- DYNAVECTOR - ELECTRO RESEARCH : FRIED - GOLDRING - GRACE - HE YBROOK - KEITH MONKS - KENWOOD PURIST
+LAST - LEACH « LUSTRE - J A MICHELL - MARCOF - NAD + PETERSON AUDIO * POLK AUDIO - PS AUDIO
+R M LABS - SHAHINIAN - SOTA - SPICA - SUMIKQ (The Arm) - SUPEX - THIEL - THRESHOLD - VPI - WIN LABS

13831 South Dixie Highway, Miami, Florida 33176 (305) 253-4433 J




TAPE RECORDINGS

ON OPEN REEL from master tapes. Philips. Argo
Telelunken, Vanguard, Unmicorn Catalogue $1.00 Bar
clay-Crocker, Roonmt 1470-A, 11 Broadway, NY(
10004 TF

TAPE AND TAPE RECORDERS

NAME-BRAND RECORDING TAPE, custony loaded

Avallable n cassetles. reels. cartndges. Huge saving

from manufaciurer Also low everyday prices on Maxell

TDK. Amipex, Scolch, BAST . etc. SASE new catalogue

MJS. 2514 Seaboard Ave.. San Jose, CA 95131 (40
793

CUSTOM RECORDING SERVICE, Tapes. discs. and
casseltes. Stereo and mono. Live and copies Editing
Masters and pressings High quality at reasonable rates
Joseph Giovanell, Audio-Tech Laboratonies, 2819
Newkirk Ave . Brooklyn. N.Y IN9-7134 TF

NASHVILLE RECORD PRODUCTIONS WILL PRESS
HIGH OUALITY PURE VINYL RECORDS FROM YOUR
TAPES SEND FOR SAMPLE RECORD AND PRICE
LIST. ALSO FINEST DISC MASTERING 469 CHEST
NUT ST . NASHVI| TEN SEE 372 TF

PLANS & KITS

TAPE-SLIDE SYNCHRONIZER, multiprojector lap-di

solve plans, $5 50 With mixer, compressor, preamp
schemancs, $8.50. The Millers, 1896 Maywood. S. Eu
chd, OH 44121 TF

Mark Levinson/Threshoid/Linn/Apt/Hoiman/Hafler/Advent /Nakamichi/ Denon

Magneplanar/KEF/Boston/Dahlquist /Adcom/NAD/Dennesen/Gold Line/Grace
Klipsch/Fidelity Research/DCM Time Window /Cizek/Signet/Cotter/Ivie Analyzers

AudioConcepts

2200 SW Freeway at Greenbriar Houston, Texas 77098 713/527-0774
Credit Cards Accepted Freight Prepaid in Continental USA

IMF ELECTRONICS INC. 15 sceking hirst class high-end
dealers 10 sell Englands mosi prestigious loudspeaker
availlable
Contact

Ronald Bliss President

IMF ELECTRONICS INC

5226 State Street

Saginaw. MI 48603

Telephone 517-790-2121

Telex: 227461

PUBLICATIONS

TERRIFIC SWAP OFFERS NATIONWIDE
Revrs . amps. TTs. Audio. Ham Gear. Eic. 5 1ssues $2!
Electronic  Trader, © Box 73-A. Folly Beach, SC
29439 TF

BUSINESS OPPORTUNITIES

CABLE FM BROADCAST STATION. Unigue n
vesiment/experience business makes money! Other
work for you! Free Details "CAFM."" Box 130-N3. Para
dise. CA 95969

EARN over 100" proht coliecting used equipment
buy all you collect Info $10 00. refundable with first
transaction Box 18009, Seattle. WA 98118

want money? Hate hard work? Lazy way to big money
Cleaver plan $2 00 (Refundable) Noble, Box 10033
Houston, TX. 77206

WHOLESALE
AUDIO VIDEO

The most comprehensive Buyer's Guide svaliable,

tells how and whers 10 buy thousands of products of

every kind — TV's, Video Recorders, Hi-Fl Stereo

Equipment, Tape Decks, Cassettes, , Computer

Components, Photographic Cameras and lenses,

US. Govemment Surplus snd much more! Only
pon e | $0.95 postpald. Moneyback Guarantes.

COMMAND PROOUCTIONS . Box 26348-A . San Frapcisco. CA 94126

l-- I T N Y R
\C
THE GREAT ELECTRON
' \ a THINGS & IDEAS BOOKI
THINGS & 7 ——

HUNDREDS OF l
UNUSUAL PARTS, GADGETS & IDEA ITEMS, UNAVAILABLE IN
STORES OR CATALOGS ANYWHERE Bargein prices on everything!

New items in every nsue’ Rush postcard for your copy’

I ELECTRONICS
Dept. 317 I
Plattsburgh, N.Y. 12901,
| —tr——r 1t I [ ! [ | |

Audio’s Classified Ads

Are Your Best Marketplace
For Used Equipment!
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SLEEPING BEAUTY
CARTRIDGES

At less than dealer cost

Famous GAS Cartnidges critically acclaimed

as the finest moving coils ever made

LIMITED QUANTITIES
* SHIBATA $150
* SUPER ELLIPTICAL $100
* SPHERICAL $75

HIGH PERFORMANCE AUDIO METRIC
HEAD AMP AVAILABLE

ALSO

SHIPPED FREE IN CONTINENTAL U.S.

VISA-MASTER CHARGE-MONEY ORDERS

THE SOUND CENTER
8033 SUNSET 8LVD. SUITE 194
WEST HOLLYWOOD CA.
90048
or call
(213) 650-0060

$80

Bob Heenan Sells

Great Used

Equipment
PREAMPLIFIERS:

Audio Research
SP3A-1
Berning TF-10
Carver C4000
Advent 300
Quad 44
Theta A updated
Crown SL-1
Hatler DH-101
Dynaco PAS2/3X
PAT4/5

POWER AMPLIFIERS:

Michaeison
Austin TVA-1

Lux MB3045

Senes 20M-22

Crown PL-1

Bose 1801

Phase Linear 200,
4001/7008

OB Systems 6 (new

Kenwood LO7TM

Dynaco Stereo 70

TURNTABLES/
ARMS&CARTS:

Linn Sondek LP-12
880 4002
Thorens TD126 /1t
AR-XaXb

Pioneer PLC-590
Seres 20 PA-1000
Hadcock GH-2280
Rahco SL-8E

Sound Advice
Box 782

Brookline Village

MA 02147

Magnepan Unitrac-1
SME 3009 /4
Dynavector Ruby (new
FRAMC-201 (new)
Denon DL303 (new)
van den HUL /Denon
103C {new)
Keith Monks KMAL
Mk3

SPEAKERS:

Quad ESL

KLH-9

Snell A improved

Dahiquist DQ-10

Acoustal 3

Chartwell LS3/5A

inhinity AS4 §

ElectrovVoice
Patncian 800

Dynaco
A-10/A-25/A-35

MISCELLANEOUS:

KLH-8/13
Advent woofers
Advent MDC-1 mike
Nakamichy

System 1 rack
Bose 2201
HK Citation X
Revox BT7
Mcintosh MI-3
Quad AM-3

i spd

hundreds more products

100 numerous to pant Call
for detatls Sorry, no hists

Equipment bought, sold
traded & brokered
(617) 969-2727

GOLDEN T
gramophone Micro Seiki
MaK
NAD
Audio Research Fidelity Research  Nakamichi
Acoustat FM1/Fulton Oracle
Advent Grace Polk Audio
ADS Hafler Rega
Apt/Holman Kenwood Signet
Beveridge Koetsu Snell Acoustics
Boston Acoustics Linn Products Sony
Conrad Johnson Lux Audio Stax
Denneson M.A. Kotter Sumo
Dynavector Magnepan Products Tandberg

2858 W. Market St. Akron. Ohio 44313 Phone (216) 864-4411
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BEHIND THE SCENES

BERT WHYTE

his column is devoted to "aid and
I comfort for the audiophile.” Ev-
ery now and then, it is worthwhile
to address our attention to equipment
other than the major items of amplifiers,
loudspeakers, tuners, turntables, and
cartridges. Much of this "minor”’ equip-
ment might be dismissed as gadgets
and gizmos, but more often than not
these items are amenities and conven-
iences which not only add to the enjoy-
ment of an audio system, but make a
very significant contribution to its overall
quality
Many audiophiles are afflicted with
what might best be called ''tape-loop
trauma.’”" They have acquired so much
auxiliary equipment and so many signal-
processing devices, all of which require
high-level inputs and tape-monitor ioops,
that even the most elaborate preamp/
control centers lack sufficient input ca-
pabilities
Consider that a well-equipped au-
diophile may own a cassette deck (or
two), perhaps a pair of open-reel tape
decks, external Dolby and dbx noise-re-
duction systems (including dbx disc
playback), an expander, an equalizer, a
time-delay system, an autocorrelator, a
click suppressor, a Tate SQ decoder, a
hologram or audio image enhancer, and
Lord knows what else. Up to now, in-
tegrating all these devices into a work-

able, flexible, hum-free system has been
a classic exercise in frustration. The
smaller interconnect devices, such as
those made by Russound, have been
helpful, and if you are still into four-chan-
nel sound, they make a box to help cope
with those problems. However, folks with
a knowledge of professional studio prac-
tice are well aware that a patch bay and
jack system is really the answer to multi-
ple-device and interconnect problems.
However, they've equally been aware of
the intimidating job of soldering and con-
struction such a project entailed, to say
nothing of the very considerable initial
expense

A bright young fellow named Orrin
Charm had the good sense to recognize
this interconnect problem and devised
an elegant, truly flexible patch bay sys-
tem based on professional recording
and broadcast studio practices. Charm's
Audiovisual Systems Model PB-289G
patch bay system is the embodiment of
all his ideas on this subject. The PB-
289G i1s 19-inch rack-mountable, to EIA
standards, or it may be placed on a shelf
on four supplied rubber feet. The unit is
but 1.7 inches high and 5.5 inches
deep, and its chassis is welded steel
with a double-anodized black aluminum
front panel. The rear panel has 16 color-
coded two-channel inputs (32 gold-
plated RCA phono jacks) and 16 two-

channel outputs (32 more gold-plated
RCA phono jacks). The front panel has
16 stereo inputs and 16 outputs using
three-conductor Bantam jacks with gold
cross-bar contacts, patch cords are
three-conductor Bantam. Plugs and
jacks are said to be capable of a mini-
mum liie expectancy of 10,000 cycles
The front panel also has an extra pair of
stereo phono jacks for temporary use of
external components and a special blue-
colored corresponding Bantam jack for
utilizing these jacks. On the right of the
front panel are patch cord jacks labelled
Mult 1" and "Mult 2" which in es-
sence function as built-in "Y' connec-
tors to feed a signal to several compo-
nents simultaneously
Internally, this patch bay uses a fuliy
shielded printed circuit design with no
discrete wiring or active circuitry. There
is an ultra-low resistance ground plane
on the input board, providing a true sin-
gle-point ground for prevention of
ground loops, crosstalk, and r.f. pickup
All switches, jacks, circuit board inter-
faces, and other contact surfaces are
gold plated
What is unique about this Audiovisual
Systems patch bay is its concept of
‘programmable normalling.’" Removing
the top cover plate of the patch bay
reveals 16 slider-type switches. When
the switches are in the '"Normal’’ or in
position, the correspondingly numbered
outputs are internally connected to the
same numbered inputs when no patch
cord is inserted. When the switches are
in the out position, the rear panel jacks
are connected only to their correspond-
ing front panel jacks, and not to each

other. With this kind of setup, all of your

various components can be plugged into
the rear panel jacks, and with the switch-
es in the ""Normal'' position, no patch
cords are necessary for regular system
operation. The patch bay can be ''pro-
grammed'’ in the sense that when the
‘Normal'' switch on a designated chan-
nel is in the out position, you have the
option of using equipment which you or-
dinarily would not use, such as test gear
but which you would like to have avail-
able. Although all your components are
now hooked up to the rear panel and no
access to it is necessary in normal oper-
ation, what do you do if you want to rear-
range signal flow among some of the
components? The patch cords carry

both channels of the stereo signal, so
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“Idon’t care if you are going all the way
to Spokane, youdon’t have Jensen.”

Jensen has been an innovator in car audio for alimost 50 The Jensen EQ400 graphic equalizer.

years. Not with gimmicks or gadgets, but with mean- Then, because you know sound, add a Jensen

ingful advances in sound perﬁ)mwnce. That’s why EQ400 equalizer. It features 15 selectable urnover

Jensen uses computer designed elements working frequencies to fine tune music to vour taste and your

together as systems to drive its high performance car car’s environment.

stereo components even higher. The Jensen Triax" three-way

The Jensen T415 AM/FM stereo : speaker system.

cassette tuner. Last, but perhaps the most
The heart of your car audio [ LoLn important part of yo.r system,

system is a tuner like the T415. are Jensen speakers. Triaxial™

It has many of the refinements of stereo speakers, designed to

home hi-fidelity components such wor . interact with the acoustics of

as Dolby" noise reduction, and computer your car, deliver remarkably flat and

controlled FM response tailoring. And it has accurate frequency response. And they

features especially desirable in the car, such = A handle power superbly, with extremely

as pre-set tuning, auto reverse and an FM ® @® low distortion.

stereo/mono selector. So, if it’s the sound that roves you,

/J
| s £ surround yourself with a Jensen Car
Ll JI,;:ESS;Q g)‘ty‘;?ggp‘}?f}g:lgirihe ( m ‘ Audio System. And hear the difference
e — |

T415 tuner is the Jensen A124. It has re- mea"'"ﬁf“.‘ 1.r'111(')valt.|o.n ques. )
A 6 s ® “Triaxial™ and “Triax™ are the ru&;nstcred
finements such as SWltChab]'e _bl-amp, _ trademarks identifying the patented 3-way

automatic on/off, and sophisticated speaker system of Jensen Sound Laboratories,

short-circuit-proof devices. Plus a (i SoupEiy (S 8 RMeeTiiZd,315)
staggering 100 watts of power. Rienrks 3;‘dDoI[g_(\3llt:XbSoyrsa‘t::’r]i:s?rlt;lc.
SOUND LABORATORIES

AN ESMARK ZOMPANY

‘When it’s the sound that moves you.

© 1980, Jensen Sound Laboratories, Schiller Park, Illinois 60176.
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PRO/
GRIP

Disc Stabilizer

Dish warped records won't
play? PRO/GRIP'S unique spindle
locking system eliminates record
dish warp. Just press the button
ond it's gone!

The ADC PRO/GRIP™...$24.95.

For your nearest dealercall
(800) 243-9544

aoic

Enter No. 26 on Reader Service Card

—— AUDIO

THE ULTIMATE
PLAYBACK
SYSTEM

All of AUDIO's 1980 issues have been

bound into an attractive and durable

volume. AUDIO '80 gives you rapid

"playback’’ of valuable, easy access to

vital facts, figures, reviews, and articles

Refresh your knowledge of speaker

technology, construction projects,

distortion theory, and more

Only a limited quantity is available. A few

sets also remain from 1975, 1977,

1978, and 1979. It’'s first come, first

served, so place your order now

* Send a check or money order for $30.00
plus applicable sales tax

* DO NOT SEND CASH!

* Price includes shipping and handling in

the U.S.A. only

AUDIO, CBS Publications, 1515 Broadway,
New York, N.Y. 10036

0 1980 0 1978 0 1975
0 1979 01977

Name

Address

City State ___ Zip _

—_

If you have ever had to
contend with a maze of
wires, Audiovisual Systems’
PB-289G patch bay can

be a godsend.

#

simply by plugging in a patch cord to
any output, you have an additional
source of that signal, without disturbing
the normal connection. Plugging the
other end of the cord into any input will
disconnect the normal source and sub-
stitute the selected output signal. There
are many combinations of equipment
signal flow possible, and two patch
cords can reportedly handle about 95
percent of the patching requirements in
a recording system. The front panel's
external jacks permit patching in of test
equipment for component checking; for
example, easy alignment of tape recor-
ders. The PB-289G is designed for un-
balanced stereo signals but with an ac-
cessory balanced bridging box may be
used for high-level balanced signals
The PB-289G is of precision construc-
tion with high-quality material used
throughout; its price is $795. If you have
ever had to contend with a maze of wires
and connections in a complex audio sys-
tem, this patch bay is a godsend. It is
versatile, flexible, quiet, and hum-free
For owners of some of the more stark
purist-oriented preamplifiers with few in-
put facilities, the PB-289G can be in-
valuable

Bob Fulton of Fulton Musical Indus-
tries is always coming up with new ideas
to maintain or improve the quality of
high-fidelity music reproduction
Whether or not you feel that the various
special types of speaker wires have a
salutory effect on the sound quality in an
audio system, many audiophiles do use
such cables. Invariably, these wires are
heavier than the usual 16-gauge wire
found in most audio systems. Those who
favor Fulton Gold speaker wire are faced
with something approaching the diame-
ter of garden hose! Now as is well
known, many amplifiers and loudspeak-
ers are equipped with banana plugs for
interconnection, and these plugs are fer-
vently cursed and condemned by the au-
diophiles who use the heavier speaker
wires for the very simple reason that
such plugs can rarely accommodate the
larger wires. Even when the fitting is ac-
complished by some jury-rigged exped-
ient, the sheer weight of the wire often
causes the plugs to disconnect
sometimes with catastrophic results
Bob Fulton has been investigating the
problems of banana plugs and believes
that even with normal speaker wire they
are bad news. He states that because of

the thinness of the "leaves’’ on a ba-
nana plug, under typical signal output
conditions these leaves cause the plug
to vibrate and chatter violently. Fulton re-
ports there is discrete arcing and wildly
fluctuating voltage and noise spikes
across the entire frequency bandwidth
He says that with older banana plugs
whose considerable use has resulted in
a loss of springiness in the leaves, signal
loss can be as much as half a volt

To counteract these anomalies of ba-
nana plugs, Bob Fulton has introduced
his latest product, the Fulton High Per-
formance Audio Connector. Available in
small, medium and large sizes accord-
ingly matched to amplifiers of ascending
output power, these are two-piece, high-
mass, gold-plated, solid copper connec-
tors with special tapered interface plugs
that are said to insure maximum contact
area and secure fit without arcing. Each
plug has what is known as a "'"Murphy
Taper."" which fits into its jack receptacle
quite easily, and, although there are no
threads or machined interlock slots, the
plug cannot be dislodged uniess rapped
sharply on the side of its housing. A
threaded screw bolt with an hexagonal
head screws into the end of the tapered
plug. In use, the speaker wire is fitted
with a rugged closed-eye lug and then is
connected to the plug by the screw bolt.

Bob Fulton showed me a photograph
of the CRT screen of his Crown Badap
signal analyzer, which has the ability to
show multiple signal traces in various
colors. A blue trace at the top of the
screen recorded the amplifier output
through a banana plug as a very spiky,
jagged display. Some 70 dB down at the
bottom of the screen was a pink trace,
which was virtually a straight line and
represented the amplifier output through
the new Fulton connector. Bob said this
showed its ability for maximum power
transfer without being frequency selec-
tive. Needless to say, to secure maxi-
mum benefit of these Fulton connectors,
they should be fitted to both amplifier
and loudspeakers. The small, medium,
and large connectors require mounting
holes of 7/16-inch, 11/16-inch, and 1
inch diameter respectively. They are fit-
ted with heavy nylon washers and mas-
sive nuts, and the back ends of the con-
nectors have the same threaded bolt
setup for wire connection as does the
tapered input plug. The small, medium,
and large Fulton connectors respectively
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ELECTRO RESEARCH

ASK THE MAN
WHO OWNS ONE

. 4
>

EK-l Disc Playback Control Center

ELECTRO RESEARCH CORPORATION
92539 ETON AVE., CHATSWORTH, CAS1311, 213/7038-1107
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lIHotWires.

AUTOSOUND SPEAKER WIRE by “MONSTEA.CASLEL

ENGINE NOISE! ROAD NOISE! TRAFFIC JAMS!

You need toget the most outof your output from car stereos. Our super
car stereo. HOTWIRES allow max- tough Duraflex™ insulation makes
imum signal transfer for increased for easy installation and provides
power, dynamic range and musical a permanent protective jacket
clarity. Efficient coupling between for HOTWIRES’ unique 300
amplifier and loudspeker isessen- strand construction of high purity
tial with the relatively lower power copper.

Get the most out of your car stereo
Get wired with /IHoOtWINes by monsrea.casle

Enter No. 22 on Reader Service Card

The Fulton connectors can
handle heavy speaker wires,
and their power transfer
characteristics may justify
the use of such wire.

cost $19.95, $29.95, and $49.95. Not
only do these connectors make possible
the use of the heavy speaker wires, their
higher quality power transfer may justify
the use and expense of such wire

The Electro-Clamp Four is a useful
voltage clamping device, a solig-state
shunting system designed around a
semiconductor NASA chose for such
purposes. Although electrical service is
pretty much taken for granted in this
country as steady and reliable, it is sub-
ject to voltage transients and harmonic
distortion. It is claimed that the average
commerctal a.c. power circuit receives
many transient voltage spikes in excess
of 1,000 volts every day The IEEE re-
ports that standard 120-volt a.c. lines
receive transient pulses up to 5,600
volts from a variety of sources including
lightning, static electricity, brush-type
motors, air conditioning, electrical cir-
cuits on furnaces, etc. With more and
more audio equipment using MIicropro-
cessors {especially cassette recorders)
and all manner of IC chips, these tran-

the perfect combination...

The musical accuracy of Bryston components s 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 o need for reference
standards of musical accuracy. That is why we
designed our Models 2B, 3B and 4B power ampli-
tiers, 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 i, and where
you can listen to our perfect combination.

IN THE UNITED STATES IN CANADA
M MARKETIN
RFD=4, Montoel 05602 Sty r,R > MO
: ) 416) 746
Enter No. 23 on Reader Service Card

sient pulses or surges can be a problem
The transients can cause misreading of
logic, falsely trigger semiconductors into
conduction, and if you are into home
computers of the Radio Shack and Ap-
ple variety. they can actually cause loss
of data. The cycling of refrigerators and
furnaces can cause transients which can
create annoying "'‘pops’’ through your
speakers. The Electro-Clamp Four effec-
tively eliminates all these line transients
Installation s as easy as removing the
wall plate from a standard duplex a.c
circuit, plugging the device into place,
and fastening it with the center screw
The Electro-Clamp Four also converts
the duplex outlet to four outlets. The de-
vice is rated for 15 amps at 125 volts
clamping voltage is 160 V rms, 226 V
peak, peak pulse dissipation 6,000 W
for 1 mS, and surge rating 500 amps for
1/120 S. Response time is better than 5
nanoseconds. The price of the unit is
$39.95, and it is manufactured by CNS
1 Electronics Corp., 41 Sun St., Waltham
Mass. 02154

So there you have a few interesting
and worthwhile pieces of ancillary equip-
| ment, one of which may well solve a se-

rious problem for you. Certainly, there
| are others of this type, and | will mention
them from time to time, for they are
worthy of our attention, though perhaps
not of being reviewed

e AUDIO/JULY 1981

a0







PRE SET STATION
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favorite station. You're never without sound.

The Record Out function.

With Yamaha's independent [ REC\QUIT
Record Out,you canrecord fromany | s %" euono
source (tuner, tape, phono) while A K0

listening to any other. Youcan also | 2t ™
feed a separate, different signal to a 201
second amplifier and speakers in

another part of your home. So you

can have two complete home music
systems for just the price of an extra

amplifier and speakers.

Station-locking tuning.

Quartz-locked tuning is accurate. But quartz tuning
circuits have an internal frequency oscillator which gener-
ates RF signals. These signals can be picked up by the
tuner and be
mixed with
the regular
audio signal
to cause dis-
tortion. To
solve this
problem,
Yamaha
engineers
developed a unique microprocessor chip with a memory. It
stores the exact tuning location of every AM and FM
station. When you tune a Yamaha receiver, the micro-
processor produces exactly the frequency you're looking
for instantly...from its memory. Tuning is 100% accurate.
All you get is clean music.

Pushbutton tuning.

The Yamaha R-2000 virtually tunes itself. At the push
of a button, the tuning circuitry quickly sweeps the band in
the direction you desire. The receiver locks automatically
onto the next station — perfectly. You can also pre-select
seven FM and seven AM frequencies for instant access to
your 14 favorite stations.

We could go on. But hearing is believing. There are six
completely new R-Series receivers. Each step up brings

DIGITAL SYNTHESIZER TUNER

LOUONESS

e

more power, convenience and versatility. All feature the
accurate, musical sound quality for which Yamaha has
become world-renowned. And naturally, every Yamaha
product is backed by a nationwide network of Preferred
Customer Service Centers. The new R-Series receivers will
make a dramatic improvement in the enjoyment and
realism you get from your home music system. Truly the
next step in sound from Yamaha.

For more information, write to: Yamaha Audio, P.O.
Box 6600, Buena Park, CA 90622.
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OYAM‘*A NATURAL SOUND STEREQ RECEIVER R-2000

POWER OIGITAL BYNTHESIZER MURNER

PHONES

'y .

The R-2000 receiver featuring Y

Now Yamaha takes you a giant step closer to the
excitement of live music. The new R-2000 receiver goes beyond
ordinary stereo to re-create the full depth, presence and
excitement of actually being at a live performance. It's the top
of the line of our new R-Sertes receivers; each designed to
bring you pure, accurate musical reproduction. Sound to
please the most discriminating audiophile —and features to
please the most sophisticated music lover.

The Spatial Expander recreates the feel of a live performance.

Normal stereo sound field. Stereo sound field with Spatial Expander.

Normal stereo is limited to the space between two
speakers. Yamaha's Spatial
Expander extends the sound
field out beyond the speakers.
This wider sound stage re-
creates the ambience and
spaciousness of a live per-
formance. There is more
space between musicians,
more depth and richness to
the overall sound. You
get the feeling of live sound
without the expense of add-
ing extra speakers or amplifiers. The Spatial
Expander works with an% good stereo source material.
Phono, FM or tape. For the first time you can enjoy the feeling
of sitting front row center at your favorite concert.

X-Amplifier for more power and cleaner sound.
The R-2000 with our new X-Amplifier is more efficient and

SPATIAL EXPANDER

more faithful to music than any receiver we've ever built. The
circuit design evolved from the nature of music itself. We
discovered that true musical crescendos, which require full
amplifier power, occur only about 2% of the time. Conven-
tional amplifier designs operate at full power all of the time in
anticipation of those loud musical passages. The remaining
98% of the time, full power isn’t required. That means
conventional designs waste electricity and produce huge
amounts of heat—which shortens component life.

The new Yamaha X-Amplifier works at low power most of
the time. A unique (patent pending} comparator circuit
switches the amplifier to high power when a loud passage is
detected, and back to low power when the peak has passed.

As a result, the amp runs significantly cooler than con-
ventional designs, which measurably increases component life.

And the X-Amplifier of the new R-2000 is the most
powerful we've ever built into a receiver. It delivers 150
watts RMS per channel with 0.015% THD, at 8 ohms
from 20 to 20,000 Hz. So the new X-Amplifier will easily
handle the wide dynamic range of the
newest digital and direct-to-disc recordings.

LOUONESS

Yamaha's R-Receivers bring you sophistica- e
ted features and unparalleled convenience.

Continuously variable loudness control.

At low levels, music sounds like it's
missing something. That’s because at low a 6
volume your ear loses its ability to hear high o 4
and low frequencies.

Most “loudness” controls compensate
for this by boosting the high and low frequencies. This can lead
to increased distortion. Yamaha found a smoother way. By
suppressing the mid-ran?e. And unlike everybody else, we let
you axgust theamount of loudness compensation to suit your
taste. So at low listening levels you get full, balanced sound
without distortion.

Auto phono.

Now you can have continuous music without getting up to
switch sound sources. For example, you can set the R-2000 to
a favorite FM station. Then, you can put on a record and the
receiver will automatically switch to the phono mode. Once the
record is over, the receiver automatically switches back to your




The First Discwasher
Tape Accessory
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' Special non-abrasive cleaning fibers are
backed with an exclusive “capture surface”
’ designed to trap tiny particles of tape
'g residue, preventing them from

contaminating tape mechanisms.

The Perfect Path Difference:
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total tape path including guides and &
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! cleaners. 2
. R n ith Clean
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! freon. It will not extract and age pinch 2
rollers.
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non-abrasive. Even after hundreds of o i
g passes, it will not scratch heads. discwasher

e Perfect Path restores high frequency pE RF ECT pATH
“air” and transient response of cassette i

‘ recordings. . Discwasher, Inc.. 1407 N. Providence Rd.. Columbia. MO 65201
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