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WHOLE NEW

have won Pioneer acclaim throaghout the
high fidelizy industry.

Pioneer’s engineers have cesigned an
exclusive ID MOS FET transistor for the
front end of the SX-7's tuner. It zllows you
to tune in stations with weaker =ignals with-
| out worrying about stronger stations caus-
ing distorticn due to front end overload.
That’s what keeps the SX-7 virtually free of
RF intermedulation.

But nc matter how free a receiver is
from all forms of disto-tion, it must be able
to keep the station youselect perfectly tuned
for hours. Pioneer’s quartz-PLL digital
synthesized tuning does this by making
drift virtually impossible.

Pioneer’s 2xclusive
Nen-switching™amp

0

IN BR ARCH

OF ALL THESE FEATURES.

elsoeliminates distortion caused by output
t-ansistors switching on and off thousands
cf times a second in response to music
signak. This is one of the reasons that the
tota. harmonic distortion of the SX-7 is
no more than 0.009% (continuous average
power output of 60 watts per channel mini-
mum &t 83 ohms, from 20Hz to 20,000Hz).
And Pioneer’s high-gain phono preamp
section allows the use of either MM or low-
outp it MC cartridges selectable by a front
pane! switch. There’s even a Subsonic filter
you can use to do away with very low fre-
quency interference caused by record warps.
Now if you think all these features
sound great in print, listen to them in person
at your nearby Pioneer dealer. He’ll demon-
strate the SX-7 and an entire new line of
Pioneer rzceivers. And you’ll quickly see
that we've done everything humanly possi-
ble 10 give you more music for your money.
Thar’s what made Pioneer No. | in re-
ceivers. And that’s what’s going to
keep us there.

(U) PIONEER

We bring it back alive.

Enter No. 20 on Reader Service Card
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You'd expect a new raceiver from the
leading manufacturer of stsreo receivers to
be packed with exciting features. As you
can see, 1t is. But Pioneer dicn’t get to be
No. 1 in receivers by doing the expected and
stopping.

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

At the heart of the receiver 15 a micro-
computzr that’s been prcgrammed to oper-
ate controls electronically. I: affords the
owner cf the SX-7 opereting convenience
unlike any previously available in conven-
tional receiver designs.

For example, the microcomputer’s
prodigious memory alloas you to
preset up to eight FM anc
eight AM stations and
recall them in-
stantly. Once
set, all sta-
tionsare

COMPUTER CONTROLLED
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directly accessible via “Station Call” but-
tons. And you can even recall them at the
preprogrammed volume level because the
microcomputer electronically controls vol-
ume setting.

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

But these human engineering features
aren’t all that make the SX-7 such an extraor-
dinary receiver. It also offers features that
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- NOOTHER
RECEIVER
OFFERS
ALLTHESE

FEATURES.




Computerized Push
Button Controls
Pioneer P
has pro- PF oL ,’.‘
grammeda | " -mﬂ
5 = - o-°“‘6gq- . ’Y”
microcom i 'H'”
puter to ﬂ“ﬂ
operate con- ‘

trols electronically for improved
accuracy, reliability and
| convenience.

Quartz PLL Digital
Synthesized Tuning:

FM “Drift” is eliminated by this
- incredibly accurate tuner.

Station Scan:
T e e Touch this
e control and
IR \ou’ll hear

five seconds of every station strong

enough to meet the mute threshold.

Station Search:

Touch this control and move to
the next station up, or down, the
band.

Subsonic Filter:

This control lets you do away
with ultra low frequency distortion
aused by record warps and such.

- =

Touch Volume:

The SX-7 will digitally display and
recall any of 32 volume levels at the
touch of a button.

Eight AM presets,
eight FM presets

The SX-7
will memorize SR et 1
eightof your fr= = = oo o o=
favorite FM L '
and eight of o e VBT, VTR
your favorite '
AM stations and retrieve them
instantly.

Non-Switching Amp:

Pioneer’s patented amp design
gets rid of transistor switching
distortion once and for all.

........

High-Gain Phono Preamp:

Allows the use of either MM or
low-output MC cartridges.

ID MOS FET Front End:

This exclusive
transistor cir-
cuitry tunes in
weak stations
e '\  asclearly and

wl R -
e \\ quickly as

1 B strong stations. I




BES Speakers

AT LAST
A DIFFERENCE
INSOUNDYOU
CAN SEE.

Most speakers give you true

stereo in just one part of the room.

BES Speakers give you true
=] stereo virtually
everywhere.
1 That’s because
the heart of a
BES Speaker is
| 1 | not acone, but
“Otherspeakers @ diaphragm
that vibrates much like a guitar
string, projecting sound in every
direction simultaneously. You get
360-degree sound. True omni-
directional sound. Sound as close
to live as you
can get.
Listen to
BES and hear
true stereo.
Everywhere.

s BES SPEAKERS

THE NEXT DIMENSION IN SOUND

Bertagni Electroacoustic Systems, Inc.
345 Fischer Street, Costa Mesa, CA 92626
Telephone: (714) 549-3833 Telex: 67-8373
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THE
“SERIOUS”
SYSTEM

If you’re serious about music and its reproduction in your
home, here’s an audio engineer’s dream stereo system guaran-
teed to satisfy! Power to drive any loudspeakers is provided by
the BRAND-NEW LA2502 125-WATT per channel amplifier
embodying the very latest in MOSFET technology and loaded
with features. The preamp/EQ/control center is the AWARD-
WINNING SP4001, one of the most versatile units available.
Its separate Signal-Processor Pushbutton Patch Bay makes
it ready for any conceivable combination of program sources
and add-on devices.

The newest addition to our world-renowned
line of graphic equalizers is the AS1000, the
most accurate Real-Time Analyzer you can
buy, thanks to Soundcraftsmen’s revolution-
ary Differential-Comparator circuitry. It
complements any high-quality octave equal-
izer and it’s fast and simple to use. Truly the
professional’s choice. ..$499.

It even includes one of the finest 10-Band Octave Equalizers you
can buy at any price! The ST6001 AM-FM Stereo Tuner is of
state-of-the-art Digital PLL Technology with 14-Station Micro-
Processor Memory, Automatic Scanning and every other useful
feature. The complete system retails for less than $1,650. Just
add a turntable and loudspeakers of your choice, then sit back
and enjoy music the way it’s supposed to sound. The beautiful,
fully-assembled Genuine Oak SOUND MODULE is the perfect
enclosure for your system and it’s available at under $150.00.

See your participating Soundcraftsmen Dealer before JANUARY 31, 1982 and ask
about a VERY SPECIAL OFFER on the Soundcraftsmen SOUND MODULE!

Ask the PRO’S who use ’em!

SOUNDCRAFTSMEN INC., 2200 So. Ritchey, Santa Ana, CA 92705 e (714) 556-6193 « CANADA: E. S. Gould, Montreal, Quebec HAT 1ES
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a control unit

If everything were perfect . . .
would consist of a volume control and a
program selector switch.

Unfortunately this is not the case as any
prospective high fidelity buyer—be he neophyte or
hardened campaigner—quickly discovers.

It

s He is faced with a
everything e

He can attempt to

sift the vast quantities of conflicting information

gathered from high fidelity magazines, retailers and

“my friend who is an electronics engineer and knows

ite a bit about high fidelity”. . .
were

... orhe can buy a Quad 44.

In the latter case he can be confident that whatever the
program sources, he will be able to match them
correctly, and apply tonal correction when necessary

to obtain optimum results.
perfeCt“. Moreover he can be con-

fident that he need not
change his preamplifier to meet future developments.
10 learn all about the Quad 44 he only has to write for
a brochure and a list of authorized dealers:

QUAD
425 Sherman Avenue
Palo Alto, California 94306

In Canada:
May Audio Marketing Ltee. Ltd.
Longueuil, Quebec J4G 1P8

for the closest approach
to the original sound

QUAD 15 a registered trademark

©1981 QUAD

QUAD
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Sansiuii.

'The storyof high fidelity.

High fidelity was born just a genera-
tion ago. So was Sansui. In 1947, when the
transistor was invented, we began as a
manufacturer of high-quality audio trans-
formers. Since then, Sansui's dedication to
the sound of music and our extensive
R & D have led to countless technological
breakthroughs and products that have con-
tinually advanced the art and science of
high fidelity. Some highlights:

1958: The year of the first stereo
recordings also brings the release of our
first stereo amplifier.

1965: As hi-fi widens its appeal,
we introduce our first stereo receiver, the
TR 707A.

1966: Sansui's U.S. subsidiary,
destined to be outgrown in little more than
a decade by our new headquarters in
Lyndhurst, N.J., begins operation.

1970: QS, Sansui’s patented 4-channel
system, gains worldwide recognition.

1976: No less a leader in broadcast
than in consumer audio technology, Sansui
introduces two stereo AM systems at the
Audio Engineering Society convention.

1978: Psychoacoustic researchinto
the subtle but very real deficiencies in bass
and in transient response in music repro-
duction results in Sansui's introduction of
DC amplifiers, the renowned G-series re-
ceivers, and our patented DD/DC circuitry.
These advanced technologies reduce
distortions whose very existence had
been questioned until we developed a
straightforward measurement technique to
verify on a meter what listeners’ ears had
long told them.

1979: Sansui's patent-pending
D-0-B (Dynaoptimum Balanced) method
of optimally locating the pivot point results
in significantly lower tonearm susceptibility
to unwanted vibrations. The same year
Sansui introduces the first member of our
trend-setting system approach to hi-fi
componentry, the Super Compo series.

1980: Developing a theory first
suggested in 1928, Sansui presents

1947
SANSUI FOUNDED

the first Super Feedforward amplifiers, the
realization of a design that eliminates even
the last vestiges of distortion that not even
negative feedback could combat. This de-
velopment inaugurates a new era in the
reduction of amplifier distortion and firmly
establishes Sansui as a world leader in this
important work. Eager to maintain its
technological leadership, now also in
video, in the same year Sansui develops
an ultra-compact gas laser-optical pickup,
some 40 times

smaller than
conventional
detector sys-
tems, that
promises to
play a vital role
in future com-
pact digital
audio disc

Theory of Super Feedforward

Fr—C OUT

&

players.

1981: Modulation noise, long a prob-
lem in cassette recorders, is reduced to
virtual inaudibility by Sansui's patent-
pending Dyna-Scrape Filter. Equalization
that's simple enough for practical home
use 1s realized with Sansui's computerized

SE-9 equalizer,
which not only
achieves pro-
fessional re-
sults in record
or playback,
but also per-
mits storing

up to four

Comparative
Modulation Noise Reduction

without SDSF _ with SDSF e

-

instantly-
selectable equalization curves.

Atthe 1981 NY AES, we presented
four major papers outlining breakthroughs
in both audio and video engineering, each
of which will lead to products to enrich
all our lives.

Sansui’s story and the story of
high fidelity. They are really one
ongoing story, and the future
is bright for both.

SANSUI ELECTRONICS

CORPORATION
Lyndhurst, New Jersey 07071, Gardena, CA 90248
Sansui Electric Co., Ltd., Tokyo, Japan

AmericanRadioHistorv Com

TECHNOLOGIES
TO COME.

1981
DYNA-SCRAPE
FILTER.

DIGITAL
EQUALIZER.

1980

SUPER
FEEDFORWARD.
LASERDISC
PICK-UP.

1979
D-O-B TONEARMS.

SUPER COMPO.

1978
G-RECEIVERS.

DD/DC AMPLIFIERS.

1976
AM STEREO.

1970
QS 4-CHANNEL .

1966
U.S. OPERATION
BEGINS.

1965
STEREO RECEIVER.

STEREO AMPLIFIER.

AU-D11
AMPLIFIER




AUDIO ETC |

EDWARD TATNALL CANBY

hat seemed at first to be no
more than a cosmetic devel-
opment in recent top-level hi-

fi, I'm beginning to think, can tum itself
into a significant change in our long-time
system of componentry, separate, semi-
interchangeable equipment units from
many manufacturers, assembled to
choice in individualized home systems. It
has taken us some 30 years to work out
the multiple standardizations which this
demands — are we now turning a cor-
ner back in the other direction”?

Not really. But we are indeed creating
a new option. Here's how it came home
to me, figuratively and literally.

Phone call from the Editor in New
York, a bad connection. He had some
sort of equipment he wanted me to try A
Clmizztxn? | didn't get it. A what —? A
COLLECTION, he replied, ever so dis-
tinctly . | started to ask again but thought
better. Oh sure, | said casually, just send
it right on. Glad to oblige. And hung up,
mystified. A collection of what —?

Five minutes later | got the idea. | was
looking at a hi-fi ad. It featured, not com-
ponents, but something called
"Separates,’’ amplifier, record player
and so on. Ladies’ wear? ""A pink blouse
and a blue skirt,"" said a lady who was
with me at the moment.

No dear, not any more. This is hi-fi.
And so in a flash | saw what a Collection
just had to be. Haute couture! In hi-fi
terms, of course. Like something out of
Christian Dior or maybe Bill Blass. En-
sembles of the fanciest, all from one
glamorous designer. Separates, but
going harmoniously together, with
panache. That would be a Collection.

In this case the glamorous designer
turned out to be Technics, a name, as
they say, to conjure with. And the maii
soon brought me the promotion, in four-
color glossies. There it was: The Tech-
nics Studio Collection. Top of the line.
After a suitable pause for shipping, the
Collection itself began to appear chez
moi. What a spectacular entrance! First
came four big boxes via UPS and | tried
to help the driver in with them, which
was a faux pas because she was a lady
Then, while | was out, another UPS truck
delivered more boxes to the local gro-
cery store, where | had to retrieve them . |
began to catch on to the awesome
scope of this Collection.

You can, of course, buy these units
one by one if you so desire. These are

still compon — | mean Separates, and
they will operate in the traditional fash-
ion, connected to items from elsewhere
all over. But the impetus is clearly and
impressively on a one-ness, a Whole. E
pluribus unum. That's the idea.

Now if you think | could get through all
that marvelous pile of goods in time for
this writing, you do even the packages a
grave injustice. After all, it takes a good
half-hour just to undo one of those foxy
shipping boxes and get its parts all
stowed away for future reference. At this
moment | have worked extensively with
only one of the Separates, the linear
tracking turntable, which got me so inter-
ested | put all the rest aside. More Iin a
moment.

My eyes are already fixed on the en-
ticing box that contains what must be
one of the most fabulous cassette decks
around, among numerous other fabulous
machines. And then there are the speak-
ers, with the new Technics honeycomb
flat piston radiators replacing cones and
domes. I'll insert these into my present
system for a bit, to see what they can
do.

In the end, given time. I'll put the
whole Collection together, but that will
be in another room, another place, away
from all present hi-fi. | need a whole new
start for this Collection on its own

For your info, here are items sent to

me as part of the Technics Studio Col-
lection. Two SB-6 speakers (there is a
larger and a smaller model); three
matching units, in identical shim and styl-
ish cases, the SE-A7 stereo/mono d.c.
power amp, the SU-A8 control amp and
the ST-S8 quartz synthesizer FM/AM
digital tuner. And finally, the second-
generation SL-QL 1 quartz linear tracking
table, astonishingly compact, styled to
match the rest. 1 assume that when you
mount these in a rack there must be a bit
of ventilation in between each; even so
the economy of space is impressive and
the haute couture definitely new and un-
usual. Technics provides its own home-
style rack for all this, optionally, and
you'll probably want it. That's the clinch-
er that makes the many into one, the plu-
ribus into unum.

I must add hastily that, whereas at the
moment | am overwhelmed with Tech-
nics, other manufacturers are clearly
onto the same trend, if with different
nomenclature. Also from Japan, for in-
stance, came Nakamichi's early and
widely admired line of matching black
components, though these weren't offi-
cially billed as a Collection or such. The
idea was there, nevertheless, and still is.
And you have seen the ads for Technics’
simpler blood relatives, the Panasonic
SoundScape systems, ready mounted in
another handsome rack. These go fur-

lllustration: Kurt A. Vargo
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...and then came the SE-9.

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

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

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

SANSUI ELECTRONICS CORPORATION
Lyndhurst, New Jersey 07071, Gardena, C& 9C248

anatyzar, you couid electronically
adjust your system tc your listening
preference. if—thatis —you didn’t
mind spending several thousand
dollars and z half hour adjusting and
readjusting contrcls to enjoy a half
hour of istering.

Then came Sansui's remarkable
SE-9 Compu-Eqp alizer. It takes
the guesswork and the frustration
out of equalization. At the touch of a
butto the SE-9's built-in pink noise
generator feeds ‘ts signals first to one
speake, then the other. Sounds
picked up by the SE-9's calibr
mic-ephone are then ang
mic-oprocassor. Sit bac
in aT.ezement, as the
motorized systemr

A8 11 3k
~ 28 Ik iR & | = S
= ' B = === ===
= 2 & S sl slslElB SiE =
=2 X SoEks | =

IV e =

= = =
—_— - =

[RSINEE

=2

) =
i mew e ORIz
O Y e o~ RCOOING u?
J i e
——

Sansui

Sansui Electric Co., Ltd., Takyo Jzpan
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16 facer controls (8 per channel) to
create the curve that yields precisely
flat response at your preferred listen-
ing location.

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

At last, efter 35 years, a perfect
equalization system without errors or
frustration. And, at a price that makes
ct ec alization affordable for all

> lovers.
nd Sansui’s truly
h quality compo-
r Sansui
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The ADC Real Time

Spectrum

Analyzer

clearly indicates
what you should
evaluate.

No matter how
fine tuned your
ear might be, it {
takes the elec-

tation of the
changing spec-
trum through a
a series of 132

tronic precision
of our ADC Real Time Spectrum
Analyzer to give you the true
picture you need when adjusting
your room and speakers for op-
timum response. And should your
surroundings change, it gives you
a continuous visual reference so
you can check your system
and eliminate new acousti-
cal deficiencies.

With its built-in pink noise
generator (so no outside source
is needed) and calibrated micro-
phone, our full-octave SA-1
actually provides a visual presen-

S,

d Shaper is a regi 1 trad k
of Audio Dunamics Corporation.

o
1€

S S s U3
- —

LED displays.
The peak hold button freezes the
reading so you can adjust your
equalizer to the frequency re-
sponse you want.

The SA-1, when teamed with
any one cf our Sound Shaper®
equalizers, completes your sound
picture by offering you total con-
trol. And clearly, that’s what

custom-tailored sound is
all about.

Sloundt Slighor

Spectrum Analyzer
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'Sound thinking has moved us even further ahead.
" BSR (USA) Ltd., Blauvelt, N.Y. 10913 BSR (Canada: Ltd., Rexdale Ontario
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ther; they even feature collective model
names. the P-9 for instance, and it is
pointedly suggested that you '‘escape
from the world of technical intimidation

Does that smack of anti-component
propaganda? And vet in that rack you
see five genuine, uncompromised com-
ponents, Separates, including another
linear tracking turntable, all matched in
size and looks in the same way as the
higher-up Technics Studio Collection
You can have your hi-fi cake and eat it

Good. Because all these units match
electronically as well as wvisually, and
they are newly compact — good, good!
And, above ali, they forcibly avoid the
hideous compromises of a million older
unified hi-fis and stereos that have tried
to bridge the gap between the oid single-
piece radio or phonograph and the multi-
ple systems that have made our busi-
ness what it is. This time it's for real:
none of these new systems, whatever
they are called. are compromised merely
to get them Into one piece or onto one
rack. That's a big positive | find 1t in-
deed wise, and appropriate, to start this
new, uncompromised, centralized one
maker equipment at the top level Even a
hint of corner cutting, today, couid kil
the idea dead for all of us. We've seen
enough of that. In due time, quality for
quality, price by price, the Collection
idea can surely move downwards to-
wards simpler but still valid formulations

That is, until we reach the bottom
where those cheaper monstrosities that
now call themselves hi-fi manage to look
extremely pro, repiete with shiny knobs
and switches and readouts. but boast
monster 3-watt power amps inside and a
cheapo turntable on top, plus little
outrider speakers in cardboard boxes
Not that! There friends, | hope we will
stop. Let those who will. Not us. That's
no Collection

Fortunately, the Technics turntable
the only part of the Collection that | have
really got to know well by this time, was
reviewed in an 'Equipment Profile’’ here
(November 1981) What remains 1s for
me to communicate my deep musical
enthusiasm for this remarkable little play-
er with its motor-driven arm that moves
directly sidewise across the disc, with ne
pivot at all in the rear It s, frankly, the
easiest, most effective turntable | have
ever used and, so far, there are no reser-
vations except maybe that I'd prefer to
have my own cartridge, rather than the
fixed ""house model’' that came built into
my player. (You can, as an option )

This machine is so SMALL! It is a
pleasure just to look at it. It 1s 17 inches
wide (to match the other Collection
items) but stands only 3'2 inches high
with a depth of under 14 inches. It fits
beautifully into my equipment cabinet
The top dust cover — which, remarka-
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A LASER MONITOR FOR THE PRIVILEGED FEW.

_ The new Celestion SL-6 has two drivers, sion, for accurate re- PaicGeioinelion.

a crossover network and an enclosure. sponse to beyond The riew SL-6 weeter
None of them like any other in the world. audibility. The low- e o o
Designed with a laser, a computer and a frequency driverisno |- =

blank sheet of paper by a new generation less unique. A unified

of engineering talent, it achieves a level of cone and neck, made | 72

performance that limits ownership to a gae,  more rigid by re- —

select group of music lovers with the sensory placing the dust- —

and, yes, the financial resources to appreciate it. cap witha
Its design philosophy is elegant simpli- molded center - ,

5 1 o 2 : Perfect-piston motion.
city. Simplicity made possible by a new terminator. Mole- Tae naw SL.6 woofer
understanding of how and why conven- _cularly bonded at opera‘ing at 100Hz.
tional drivers misbehave. And the free- seses its rim to a long- e
dom to eliminate these problems during throw surround ' =5
the speaker design itself, rather than com- made of chemically
pensate for them by trial and error. related material.

We began with something never seen be- Resulting in a moving

structure that is
essentially one piece, from ce=ter to edge,
for accurate, perfect-piston response
throughout the drivers rar.ze.
There 1s more. Anc it s less.
Less crossover network, because the
drivers are so perfectly matched m response
and efficiency. Less damping, because the
drivers are so accurate. And leas: of all, size.
The SL-6 is the first compaa .oudspeaker of
studio-monitor quality. Smailer than many
“bookshelf” units, yet effortiesslv handlin
up to 200 watts per channel There is much
more to tell. But the most eloquent way to
hear it is musically, from the lbudspeaker
itself, at one of a select group of audiophile
dealers.

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

fore. The microscopic vibrations of drivers n
action, frozen in time. Scanned and plotted
in exquisite three-dimensional detail by a
laser-computer system we call ULTRA™*
. What this revealed—in even the best
conventional speakers—was distressing:
Cone breakup, bell modes and other types
of vibrational distortions. :
Undesirable— and unexpected—
resonances. Driver cones and
surrounds so out of
phase, they all but cancel
at certain {frequencies. All
caused, incredibly, by the
design of basic elements
like voice coils, dust caps,
diaphragms, surrounds,
crossovers and enclosures.
So we started at
ULTRA scan of bell the heginning—

e e | with two radically okt s
different trans- O P auction
“ ducers. For high Which will limit
frequencies, a self- 5 plleasures Ry
cooling treble unit privileged few.

If the idea of
being among them

whose precision-
formed dome actu-

Conventional drivers ally functions as the ‘m”gl’lufs you, write
T, f 1 voice coil’s core. Di- prfca Otjr more
scan o . ) : informauon.
distortion-producing rectly transforming
cone breakup. electrlcal 'energ‘y *Ultra-accurate Laser Topographic
L

Response Analysis.

into perfect-piston
motion, while act-
ing as a heat sink
& S for the voice coil.
S Held in place by an
ultra-thin suspen-

) q;&-&!\"l

' Mf"&o‘ ;;‘“{v“:ﬁ, g

celestion & spedkers

AND PROFESSIONAL DRIVERS.

You’ll know. . .in an instant
Celestion Industries Inc. ,Kun holm Isnve, Box 521
Holliston, MA 01746, (€17) 42-6706.

© 1981 Celestion Industries Inc.
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It has taken us 30 years

to work out the
standardizations demanded
by separate components. Are
we now turning a corner
back in the other direction?

bly, carries with it the entire arm and car-
tridge system — is only an inch tall
above the motor board; | can really open
it wide, in contrast to the bulky plastic
covers on other tables.

The thing just plays. Astonishing.
From the very first try it worked to perfec-
tion. It lowers its little arm precisely and
quickly, plays anything, even a violently

warped disc | had around, and tidily
winds itself back to the start after each
play in short order. Always starts right,
always stops right. And no swinging arm
heret The cartridge is so far in the back it
is well out of the way of most danger

If the top is open, nothing happens
Won't play. Close it and the machine
goes. All so casually. No complications,

“...closest thing
to a seat in the hall?

-BILLBOARD

TCHAIKOVSKY
Romeo Nutcracker
and Juliet Suite

THE CLEVELAND ORCHESTRA

LORIN MAAZEL

TELARC DIGITAL

DG 10068

HOSTAKOVIGH:
SiMEHONYINDRS

LORIN MAAZEL
THE CLEVELAND ORCHESTRA

TELARC DIGITA DG 10067

VAUGHAN-WILLIAMS « BARBER

GRAINGER - FAURE « SATIE

SAINT LOUIS
SYMPHONY ORCHESTRA

LEONARD SLATKIN

Tl:LARC°I

IS TRT,
——————1

1héria
RIMSKY-KORSAKOQV:

Capriccio Espagnol gpyaRD
DEBUSSY :Ibéria DUMATS

TURINA:Orgia DALLAS

SYMPHONY ORCHESTRA

TELARC DIGITAL DG 10059

TELARC DIGITAL

Symphony No. 1

Mahler

Leonard Slatkin

TELARC DIGITAL DG 1_(.)-055

Saint Louis
Symphony
Orchestra

DG-10066

These five latest Telarc releases are
further proof that, by using no more
than three carefully-spaced micro-
phones and taking full advantage of
excellent acoustics, Telarc preserves
the musical dynamics and balance of
the orchestra without distortion or

obtrusive engineering.

Combine this “naturalistic” ap-
proach with the sophisticated
Soundstream digital recording
process and the most meticulous
record production standards, and the

results speak for themselves.

Now there are 26 albums in the
unique Telarc catalog. They include
many considered “landmark” record-
ings for both performance and
technology. And the Telarc difference
can be appreciated no matter what
record-playing system you own.
Listen to Telarc today at better record
stores and audio showrooms, or write
for catalog. AUDIO-TECHNICA U.S.,
INC., 1221 Commerce Drive, Stow,
Ohio 44224,

Q audio-technica.
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no problems. The mark of good design,
good ergonomics, a machine modelled
for the human being who uses it

But what has capped my joy is that
the necessary remote cueing system, for
an arm that cannot be moved by hand
works better than a charm. On this table,
I hit a chosen LP band by remote control
right on the nose four out of the first five
times I'tried. | couldn't believe it; | got an
outsider to try. On the nose, too, every
time. it can be done! No space to de-
scribe the compact two-speed action
but I'll stand on my statement. This ma-
chine cues up via buttons with as great
accuracy as any hand cueing | have ever
performed, and maybe better. Also
minus danger. All you need 1s a proper
light, which is nothing new.

I think what really fascinates me in
this type of player (there are others, past
and present, Including, for example, the
current Bang & Olufsen line from Den
mark} is the sheer fact that the things
work at all. Until we had our present mi-
croprocessors and their relatives, plus
tiny d.c. motors, super-correction via
light beams, and so on, the sidewise-
drive arm was mechanically impractical
and often dangerous. It could cut its own
grooves right on top of yours, or shave
off hundreds of feet of signal. You [ust
can't track a groove sidewise the way
you track it out at the end of a pivoted
tonearm

True, Edison's original phonograph
played this way and so did a million later
cylinders. But in those days the signal
modulation was ali vertical and. more im-
portant, the pitch of the record spiral was
fixed. You could screw an overhead
player across with a reasonable chance
that it would match. No more! Today
with both vertical and lateral excursion
our LP grooves are variably spaced, ac-
cording to the musical amplitude. No
fixed mechanical screw drive could cope
with that. The drive has to be adjustable
and there must be a way to tell the thing
when to go faster or slower, controlled
by the grooves themselves. All in all, a
seemingly horrendous problem, you'd
think. So you see what | mean. It is now
as though the problem never existed. No
wonder | marvel. That's your new linear
tracking table

Go out, then, and gander at the new
hi-fi haute couture. It's well worth the
trouble. And be sure you look at that
turntable
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A live performance has 90 or more
decibels of dynamic range.

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

The only answer is to add a dbx
Dynamic Range Expander. It works on

the same principle as the dbx noise reduc-

tion technology now built into 1981 tape
decks. Only it takes your existing records
and tapes, and increases the dynamic
range by up to 50%.

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

Now, if you're wondering just how
dramatic that sounds, there’s an easy
way to find out.

ACIP: |
db){ retaiers

3 MAND DYNAMIC BANOK EXPANDESR

waeneo o -

"“ dbx FIIE—— - o

DISC/TAPE DECODER

"~

TYPEDN
=, @
REDUCTHON

Buy a 3BX Dynamic Range
Expander and get a
dbx Disc Decoder free.

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

The Model 21 decodes the revolution-
ary dbx Discs and Digital dbx Discs, the

world’s first Full Dynamic Range Record-

ings. And soon, we’ll be introducing
dbx cassettes. More than 150 titles are
now available to choose from. Including

Offer void where prohibited by law. Valid only at participating dbx U.S. authorized consumer products retailers. Quantities may be limited.
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our

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

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

Visit your dbx retailer before Dec. 5.

And discover the truth about your
stereo system.

For the names of participating retailers
near you, write dbx, Incorporated,

71 Chapel Street, Newton, Mass. 02195
U.S.A. Tel. 617-964-3210

dbx
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TAPE GUDE

HERMAN BURSTEIN

Slip Sliding Away

Q. After having the record head of my
open-reel tape deck replaced, | tried to
make recordings with good tape, but
could not due to an excessive amount of
wow and flutter. | returned the deck to
the service center and was told it needed
a new pinch roller. After having the
pinch roller replaced, the problem re-
mained. The odd thing is that | can
record on cheap tape without any prob-
lem with wow and flutter. Is there a lubri-
cant of some kind on the better tape that
allows it to slip as it passes the capstan
and pinch roller? — James Fellwock
Santee, Cal.

A. Yes, a good tape often contains a
fair amount of lubricant (silicone or
such), as it should in order to permit pas-
sage of the tape past the heads, guides,
etc. with a minimum of friction. But, as
you suggest, the lubricant may be per-
mitting slippage of the tape with respect
to the capstan and pinch roller

Possibly the audio shop put in a de-
fective pinch roller (with glazed rubber),
or it may have improperly adjusted the
tension exerted by the roller against the
tape and capstan. | think that you are
entitled to a free return trip to that shop.
Before doing so, carefully clean the cap-
stan and pinch roller, as well as the
heads, guides, and other parts contact-
ed by the tape. Ordinarily, unless your
manual recommends another sub-
stance, isopropy! alcohol will do a satis-
factory job, and it's important to check
this. If you still have slippage, take the
deck back to the shop. Another alterna-
tive would be the use of back-coated
tape, which aims to eliminate slippage

Leftist Leanings

Q. | have noticed that my cassette
deck records a stronger signal in the left
channel. To balance the left and right
channels while recording, | have to cut
back the left-channel input. | am using
the deck with a new receiver, whose left
output meter always shows a stronger
signal than the right output meter.
Balancing of the channels helps to solve
the amplifier problem. Does this affect
the problem with my tape deck? — Gary
Guarneri, Danville, Cal.

A. Tape deck imbalance between the
left and right channels may arise from (1)
imbalance in the record amplifiers; (2)
imbalance in the circuit that feeds the
record level meters; (3) imbalance in the

bias circuit {at the same time, reduced
bias in the right channel will produce
over-bright sound there); (4) imbalance
in the playback amplifiers; (5) a defective
record head; (6) a defective playback
head, or (7) imbalance in the preamp or
receiver that feeds the tape deck.

From your description, it appears the
fault lies in your receiver, which is feed-
ing a stronger signal to the left channel
than to the right. Even though you say
that you balance your receiver, such
balancing apparently occurs at a point
after the signal is fed to the tape deck.

Ups and Downs

Q. Some of the new cars have verti-
cally mounted radios instead of the
standard horizontal mount. This poses a
problem when installing an aftermarket
cassette unit because the standard hori-
zontal in-dash unit is said to be manufac-
tured to only play at a maximum 30 ° off
horizontal without causing unusual wear
of the unit. What can the owner of one of
these new cars do? — Phil Milten-
berger, Wabash, Ind.

A. Some tape decks are designed so
that they can be operated in virtually any
position, while others are limited in this
respect. If the unit you want to use has a
tuner section with a vertical scale, then
you'll be okay. The only other answer |
can give you is to consult the manufac-
turer of the deck you intend to use as to
the effect of vertical mounting.

Off the Track

Q. | recently purchased a cassette
deck with Dolby calibration and no exter-
nal bias adjustment. My problem is that
when listening to A-B playback between
source and tape, there is noticeable lack
of highs with Dolby NR on. Without Dol-
by NR, the source and the tape are al-
most indistinguishable. The Dolby cali-
bration controls don’t help — they ap-
pear to be just a gimmick. | wonder if |
could alleviate my problem by making an
internal adjustment of bias. — Andy Ul-
loa, Red Bluff, Cal.

A | recommend against any adjust-
ment of bias inasmuch as you are get-
ting good performance with the present
bias and with Dolby NR off.

Your problem seems to lie in the Dol-
by calibration, or rather miscalibration,
which can result in what is called mis-
tracking; the effect is to either accentu-
ate or depress the treble frequencies.

The degree of mistracking that occurs
can vary with the output level of the
tape, and hence the proper Dolby cali-
bration can vary from one type or brand
of tape to another.

Your best course is to take your deck
and a cassette of your preferred brand to
an authorized service shop for proper
Dolby calibration. Have the shop record
with the deck while you are present so
that there is agreement as to the specific
problem.

Dolby calibration controls are not a
gimmick. It is possible that one of these
controls, or the Dolby circuitry, may be
defective. If your deck is still under war-
ranty, the service should be free. After
the deck is serviced and you come to
pick it up, ask for a bench check, which
will demonstrate to you in the shop that
the deck is working correctly.

Playing Percentages

Q. While | was recording an album
with my cassette deck, | left the machine
for a minute. When | returned, the me-
ters were bouncing far into the red, +5
dB. | thought my recording was ruined,
but when | played it back it sounded
good. Why didn't | hear a lot of distor-
tion? How much distortion is audible in
tape machines? By the way, my deck is
supposed to have less than 1.5% distor-
tion at 0 dB. At the time of the recording
I was using a high-quality ferrichrome
tape. — Carl Smith, Mt. Home AF.B.,
ldaho

A. | assume that the meters of your
deck are a peak-reading type. If distor-
tion is 1.5% (harmonic) at 0 dB, it is
probably about 3% at +5 dB. Harmonic
distortion reaching about 3% on peaks
is generally considered acceptable in
tape recording. This may vary somewhat
with the nature of the music and with the
acuity of the individual. The briefer the
peaks, the less likely that distortion will
be unacceptable.

Further, tapes vary somewhat, rough-
ly on the order of 3 to 5 dB, as to the
amount of signal they can accept before
distortion becomes noticeable. it may be
that the tape you used can accept sub-

If you have a problem or question on tape re-
cording, write to Mr, Herman Burstein at AU-
DiO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.
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Last year we gave
our competitiona lesson
1n geometry.
This year it’s physics.

For years, we've patiently
explained why curved tonearms
contribute nothing to record

layback except higher mass and
nstability:

Finally, this simple lesson in
tonearm geometry began to sink
in. And as you've seen, more and
more turntable manufacturers
are now going straight.

Dual 508

While that’s a step in the right
direction, they still flavc alotto
learn before thcy can match the
performance of'a Dual.

Which brings us to Ultra Low

Mass and the physics of tracking
records.

Simply stated, the lower the
mass of the tonearm, the better
it will track. Especially on
warped records.

So when we introduced ULM
with total effective mass under 8
grams, it was quickly recognized
as a major breakthrough in rec-
ord playback technology. (Con-
ventional toncarm and cartridge
combinations typically have 18
grams total effective mass.)

All the independent test labs
quickly appreciated the benefits
of ULM. Julian Hirsch reported
in Stereo Review: . .tmcl}()cd the
most severely warped records in
our collection, usually so well
that we heard nothing wrong.”

And when you consider that
most records manufactured
today are warped, ULM is not
just desirable—it’s essential.

No surprise that our competi-
tors arc beginning to lower the
mass of their tonearms.

But that doesn’t make their
turntables perform like a Dual
any more than straightening
their toncarms did.

Which brings us to the most
important lesson of all: You can’t
equal a Dual by simply imitating
one part of it. Or even two.

Because what makes a Dual a
Dual 1s much more than its
straight-line tubular design or
Ultra Low Mass.

It’s also the four-point gyro-
scopic gimbal. The new XM300

alloy (the most rigid and reso-
nance-free material ever used for
a tonearm. The tunable anti-
resonance filter that matches the
tonearm to the mass and compli-
ance of all available cartridges.
And the unique tracking force and
anti-skating systems that don’t
disturb the toncarm’s perfect
dvnamic balance or increase its
cffective mass.

Beyond all this, there’s the
matchless craftsmanship long
synonymous with Duar and
West Germany.

Fortunazely, you don’t have
to wait until otheér manufacturers
have learned all their lessons.
Because we did our homework a
long time ago.

Nor have we overlooked the
subject of value. For example,
the single-play, semi-automatic
Dual 508 with Vario-belt drive
is less than $160.

For the complete curriculum
covering all ten new ULM turn-
tables, wrize to United Audio,
120 So. Columbus Ave., Dept. A, |

Mt. Vernon, [ ®
I]uaﬂ

NY 10553.
United Audio is 3\: exclusive U.S. distribution agency for Dual,
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TDK
SUPER AVILYN NOW
MAKES OPEN REEL
GO TWICE AS FAR.

Remarkable Super Avilyn, the formulation found in TDK SA audio and video
cassettes, has been applied to open reel. And the results are spectacular.
New TDK SA EE is especially developed for use with the new open reel
decks with the Extra Efficiency EQ/bias setting.
On these decks, this brand new formulation lets you record and play
back at half the normal speed. And keep all the full, rich sound. So you can
get twice as much from open reel. Youd expect nothing less from TDK.

1981 TDK Electronics Corp & I D K R
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stantially more signal than the average
tape without going into distortion

On single steady tones, few persons
can detect distortion below approximate-
ly 0.5%, although some exceptional in-
dividuals, it is claimed, can detect distor-
tion as low as 0.1%. But on mixed tones
— program material — it appears that
distortion can rise as high as 5%, and
perhaps even as high as 10%, yet es-
cape notice by most listeners.

First and Format

Q I'min a quandary. | want to tape
my record collection and FM broadcasts.
For this purpose, would it be to my ad-
vantage to buy a cassette or an open-
reel deck? — Joseph Banks, Jamaica,
N.Y

A. For live recordings, an open-reel
deck operating at 7' 1ps should give
you distinctly better recordings than a
cassette deck operating at 17% ips. If the
open-reel deck is operated at 3% ips, its
margin of superiority may be marginal.
But if your principal purpose is to copy
phono discs and FM programs, you may
be hard pressed to detect the difference
between the performance of an open-
reel deck and a cassette deck of good
quality

Another factor is cost Generally, the
better open-reel decks tend to cost from
$700 upward. On the other hand, there
are very good cassette decks available
for under $400. With improvements In

“The XSV/4000
emerges a
Clear winner

This 16-page book of reviews from High Fidelity,
Stereo Review and Stereo is available at your
local audio dealer...or write to: Pickering & Co.,
101 Sunnyside Bivd., Plainview, NY 11803

THE SOURCE OF PERFECTION | ol o1 A CcDIN |
@ PICKERING

“for those who can |hear| the difference”
Enter No. 19 on Reader Service Card
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cassette decks and cassette tapes, the
cassette format gets better and better.

Off-Speed Pitches

Q. | have a problem with one of my
three open-reel decks. When [ record a
tape on it and play the tape on the other
decks, the pitch drops. When I record on
the other decks and play it on the prob-
lem deck, the pitch rises. I lubricated this
deck, but without success. | ordered a
new idler wheel, but after it was installed
the deck still ran fast. — Alfred Hernan-
dez, Santa Juanita, Bayamon, P R.

A. First, there is a slight possibility
that the other two decks are at fault, that
is, they may be running slow.

Assuming that the deck you question
is at fault, the trouble could be in the
diameter of either the idier wheel or the
capstan. The fact that a new idler wheel
did not cure the problem does not elimi-
nate this component as the culprit.
Some manufacturers have several slight-
ly differing sizes of idler wheels, and they
use the one which brings a given deck
closest to nominal speed. | don't know
whether this is the case with your deck,
but | know the practice exists.

It seems that your best course is to
have the deck checked out by an author-
ized service shop which is capable of
checking tape speed as you watch. /4
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Q. How is it possible for an
amplifier as small and as light
as the M-400 to deliver so
much power and to cost so
little”?

A. The M-400's size (less
than 7 inches) and weight
(less than 10 pounds) reflect
the advanced technology
and the new patented de-
signs used in both its power
supply and amplifying stages
—and the innovative relation-
ship between them. (Not to
mention the incredibly low
price that resulted: $399))

Q. What is different about the
M-400's power supply and
amplifying stages?

A. In any amplifier, the power
supply produces and stores
energy for use by the ampli-
fying circuits.

Conventional amplifier
power supplies are very inef-
ficient because they produce
a constant high woltage level
at all times—irrespective of
the demands of the ever-
changing audio signal—and
even when there's no audio in
the circuit at all!

Conventional power amplifier |

Solid line: audio output signal
Broken line: power supply voltage
Shaded area: wasted power
Vertical lines: power to speakers

— - = 1

Magnetic field amplifier

Bob Carver explains
(briefly) how the Magnetic
Field Amplifier works.
(Others tell how it sounds.)

This inefficient approach
demands large and expen-
sive power transformers and
electrolytic capacitors. Large
heat sirflks are also needed to
get rid of the heat associated
with the constant high volt-
age of conventional power
supplies.

In sharp contrast, the
M-400's “smart” power sup-
ply produces only the power
that the amplifier section
needs from moment to mo-
ment to handle the signal
accurately. In effect, the
M-400's power supply is
signal-responsive. As a
result, overall efficiency is
extraordinarily high.

Q. Do | really need 200 watts
per channel?

A. Yes! If you want to hear
music reproduced with full
reaiistic impact and dynamic
range, the musical peaks
must be handled without
compression, clipping or
overioad.

You'll be amazed at the
improvement in openness
and clarity when your system
is able to deliver the power
that music really requires.

When full digital audio
arrives, dynamic-range ca-
pability will be even more
significant. And the M-400's
power will be even more nec-
essary—with its ability to
deliver 500 watts in mono
900 watts for brief time
periods, and more than
1200 watts on peaks!

Q. Now | understand why the
M-400's power capability will
improve my system, but can
my speakers take it?

A. Speakers with a power
rating of 50 watts or so will
have no problem with the
M-400. That's because
speakers are not generally
blown out by high, clean
power, but rather by low-
powered amplifiers pushed
beyond their overload points.
These low-powered ampilifiers

“clip”, generating speaker-
damaging transients.

In addition to providing
better sound and sufficient
power, the M-400 has special
protective circuits that guard
both itself and your loud-
speakers from almost any
concelvable damaging cir-
cumstance. These include
long and short-term overload,
sudden overdrive signals
(such as from dropped styli),
shorted speaker leads, etc.

i

Magnetc Fieki Power Ampifier

M-400 Magnetic Field Amplifier
201 watts minimum continuous
power per channel (500 watts
mono) into 8 ohms, 20 Hz

to 20 kHz, with no more

than 0.05% total harmonic
distortion.

All this protection operates
via the signal-controlled
power supply circuits, not the
amplifier stages, so there's
absolutely no chance of the
typical distortions caused by
conventional protection
circuits.

Q. Aside from the technical
innovations in its design, how
does the M-400 sound when
it comes to music?

A. My design goal was to
make it sound musically
accurate, and I'm proud to

CARVER

CORPORATI

say that it does. More con-
vincing perhaps, others con-
firm this. Leonard Feldman in
Audio reported: “Music repro-
duction was superb and
completely free of any false
bass coloration or muddi-
ness. The amplifier handled
the toughest transients we
were able to feed to it with
ease . there was none of the
brittle quality that one often
detects from amplifiers that
are beginning to strain.
Julian Hirsch reported in
Stereo Review that " . Its

S distortion and noise levels

are entirely negligible . .
hardly conceivable that a
small, inexpensive, light-
weight cube such as this
could deliver as much
clean power as any but
a few of the largest con-
ventional amplifiers on
the market—but it does.”

Q. Is the M-400 limited to
. systems with separate

amplifiers?
A. No. The M-400 can be
used in many different types
of systems, including those
with receivers and integrated
amplifiers. With our new
Z-coupler device, you can
upgrade your existing low-
power system into a superb
200 watts-per-channel sys-
tem. What's more, the M-400
is easily connected without
accessories to put out
500 watts mono!

Q. How can | get more
information?

A. Easily. For literature, test
reports and the address of
your nearest Carver dealer,
circle the number below. For
faster response, write to us
directly.

P.O. Box 664, 14304 N.E. 193rd Place Woodinville, Washington 98072

Enter No. 7 on Reader Service Card
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JOHN LISSNER

TOXA &

Stone Crazy!: Buddy Guy
Alligator AL 4723, stereo, $8.98.

Sound: B Performance: A-

Buddy Guy is back! No, not the
clowning blues guitarist whose show-
manship came to swallow his best musi-
cal instincts. Stone Crazy! marks the re-
tum to disc of the once-promising new-
comer touted as the heir-apparent to
B. B. King.

For the first time in years, Buddy Guy
sounds as though he's playing for him-
self rather than slavishly adoring crowds.
These tracks don't radiate the celebrato-
ry exuberance of Guy's early Chess
sides, but presumably those days can no
more be recaptured than this 45-year-
old bluesman's heady youth. There are
even moments when Guy's heated pick-
ing lapses into self-indulgence remini-
scent of his "'much sound and fury yet
signifying nothing'' days. Nonetheless,
Stone Crazy! shows Guy to have devel-
oped into an exciting, unique stylist.
He's harnessed the brute force of ampli-

fication to increase the dramatic range of
tense solos nursed to crescendo in the
style of B. B. King. In short, an unmistak-
ably electric bluesman. it's no surprise
that Jimi Hendrix was among his great-
est fans.

Stone Crazy! was cut in one day over-
seas, which might explain why the six
fengthy tracks often struggle for the
emotional impact that came naturally to
Guy's tightly crafted 45s. The material is
new but isn't strong enough to be much
more than an opportunity for Guy to
showcase his talent. Backed only by a
three-piece band, he dominates every
cut. If he's now a cautious, stylized sing-
er when once he was an uninhibited
shouter, this set proves that his vocals
are no less effective.

Stone Crazy! is a milestone in Guy’'s
career and one of the year's best blues
guitar albums. Maybe the name of Bud-
dy Guy can finally be removed from the

'| Could Have Been a Contender'’ list of
Chicago bluesmen. Cross your fingers
and let's see what he does for an en-
core. Roy Greenberg

Intervals: Ahmad Jamal
20th Century-Fox T 622,
$7.98.

In the late '50s, pianist Ahmad Jamal
developed an enormous following with
his spare, highly abbreviated keyboard
style that was backed by the pulsing
bass and drum team of Israel Crosby
and Vemell Fournier. The Ahmad Jamal
Trio is long gone, and for most of the
past 10 years Jamal has been content to
play a straightforward, melodious kind of
contemporary jazz that offers a great
deal of rhythmic drive.

His latest release on 20th Century-
Fox is a schizophrenic affair — half of it
cleanly articulated, sensitively played
balladry, the other half a banal mish-
mash of heavily synthesized ''fusion.’’ |
would have to give the four straight-
ahead jazz sides an A rating and the Fu-
zak stuff, D. Skiflful engineers collaborat-
ed on the excellent recorded sound —
the mixing is by Barney Perkins at Gold-
en Sound, LA; mastering by Mike Reese
at Mastering Lab, and the tapes were
edited at Sierra Pacific Studios in Los
Angeles. John Lissner

stereo,

8

fHustration. Rick Tulka
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SCOTT.

The only stereo type in the family.

Michael Roberts, Vice President, Finance.
“To me, Scott speakers are a sound investment.”

“I think in logical, practical terms. That’s why I just bought Scott speakers.
And why I’ve replaczd my other components with Scott. Dollar for dollar,
Scott products are the best buy. Their variety is
enormous—speakers, turntables, receivers and
complete systems. And Scott offers features found
in products costing a great deal more. With Scott,
you get the features you really want, without hav-
ing to pay for those you simply don’t need. To me,
that’s real value.”

Ellen Roberts,

sales representative.
“My Slimcom system
and its 5-3-1 warranty
fit my hectic hifestyle.”

“My Scott system is so
easy. Easy to feel comfort-
able with. Easy to fit into
a lifestyle like mine.

My company moves me
around quite a bit. Next
yeer—Phoenix. So I need a system that’s
dependable and durable. In that regard,
Scott’s quality and comprehensive war-
ranty speak for themselves. Five years
assurance on speakers, three years on
electronics, one year on the turntable and
cassette deck. Besides a promotion, what
more could I ask for?”

Doug Roberts, engineering student.
“Scott means great engineering, superb sound.”

“You can’t get more out of a stereo than the engineering that goes into it.
iy And nobody puts more engineering experience
into its products than Scott. After all, since
1947 Scott has earned over 160 patents for its
""" e best ideas. And their new auto-range power
i . meters are the latest in engineering develop-
ments. For me, Scott means great engineering
and superb sound. Believe me— because no
one knows engineering like I do. At least
no one in the Roberts family.”

.

~— _'?/‘/p Since 1947, Scott has been the only stereo type in the lives of countless families.
. Let Scott make the difference in your life, too. For more information, contact: Dept. C,
H.H. Scott, Inc., 20 Commerce Way, Woburn, MA 01888 U.S.A. (617) 933-8800 Telex 20-0177

MSCOTT The Scott warranty
Warranty Idontfication Card | 1V¢ vears on speakers, m ( :OT T
three vears on electronics
one year on iurntables @®

The Name to listen to:

Makers of high quality high fidelity equipment since 1947.

Enter No. 23 on Reader Service Card
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That’s why Sanyo™ recommends
the Allsop 3 cassette deck cleaner for
their state-of-the-art portable stereo.
It’s the Sanyo M9982F which com-
bines a sensitive AM/FM stereo radio with an advanced
cassette player capable of playing metal tape. So you can
listen to stunningly accurate sound anywhere.

The Allsop 3 is the only cassette cleaner endorsed by
Sanyo and other leading manufacturers. For a good
reason. Because Allsop uses a totally unique, non-friction
cleaning method: the wet system. It’s non-abrasive. The
Allsop 3’s gentle cleaning action, using separate virgin
wool pads, keeps the capstan, pinch roller and head dust
free and ready to sing. And virtually eliminates tape
mangling and ‘‘eating’’ caused by dirty capstans and pinch
rollers.

Just moisten with our special cleaning solution and
insert. In 20-40 seconds it’s as clean as a whistle. As Sanyo
says, ‘“‘Keep it clean.”” Swab your decks with Allsop 3.

ALLSOBjm
WE KEEP IT CLEAN W/

LSOP, INC., POST OFFICE BOX 23, BELLINGHAM, WASHINGTON 98227

Coming to You Live: Charles Earland
Columbia JC 36449leereo, $8.98.
Sound: B Performance: D-

Mr. Hands: Herbie Hancock
Columbia JC 36578, stereo, $8.98

Sound: B

Rodney Franklin
Columbia JC 36747, stereo, $8.98.
Sound: B

Performance: C+

Performance: C-

Rodney Franklin

Electric jazz and funk has gone a long
way from its beginnings with Miles Davis
It's even pretty far from those first com-
mercial breakthroughs of Herbie Han-
cock (Headhunters) and Donald Byrd
(Blackbyrd). The three records here
present an interesting cross-section of
the current state of the art. Charles Ear-
land is the older veteran who even in the
'60s was on the funkier side of jazz,
playing his Jimmy Smith-inspired organ
Rodney Franklin is the relative new-
comer (this is his third LP) who actually
grew up listening to the crossover and
fusion music of the '70s. Hancock, of
course, is the outrageously successful
architect of crossover music who was in
on it from the beginning with Miles.

There is a standard criticism that all
funk-jazz albums sound alike, which is
somewhat justified when you consider
the incestuous nature of the studio ses-
sion scene from which most of these al-
bums derive their personnel. Earland's
Coming to You Live, which is not a live
album, is no exception. Daryl Thomp-
son, Jeff Mironov of the Brecker Bros
Urbie Green, and Wade Marcus should
be familiar names to anyone who listens
to this music. They provide the heavy

backbeat and silk-swathed strings that
make these albums such a marketable
commodity. The question is, with all

Enter No. 33 on Reader Service Card

AmericanRadioHistorv.Com

20

AUDIO/JANUARY 1982




Kossfire and Dyna-Mite.
An explosive duo from Koss.

@) (W

- What a ‘the Knssflre/210 and Dyna Mite

M/80 loudspeakers make. Each is an explosion
of sound and desicn innovation that sets them
apart from all other speakers in their class.

Take the 4-driver Kossfire loudspeaker, for
example. Kossfire's unique dual tweeter design
doubles the pcwer handling capability over the
all-important treble range while virtually eliminat-

ing distortion. There's a big 12-inch woofer and a
5-inch midrange. Even a built-in automatic circuit
breaker. And its all wrapped up in a beautiful
pecan veneer, 80-liter, cabinet. No wonder the
Kossfire/210 is the tirst loudspeaker to live up to
its promise.

Or take the Koss Dyna=Mite M/80 loudspeak-
ers. Just over 12-inches high, the Dyna*Mite
M/8( “eatures a unique 3-driver system with per-
fect m rror-image performance whether it's stand-
ing u> or lyirg down. Dual4'z-inch woofers and a
1-inch dome tweeter turn any music into a dyna-
mite experience. And th2 Dyna*Mite’s natural,
hand-rubbed walnut veneer cabinet make it as
beautiful to look at as it is to listen ta ... on your
bookshelves or in your van.

Ask your audio dealer to show you the ex-
plosive duc from Koss. We think you'll find
them both a dynamite experience. And that's a
promise! 1981 Ke

KOSS S’rereophones/ Loudspeakers/K4DS Digital Delay System
hearing is believing

INTERNATIONAL HEADQUARTERS, 4129 N. Port Washington Avenue, Milwaukee. Wisconsin 53212 Facilities: Canada, England. France, Germany, Ireland
Enter No. 13 on Reader Service Card




enwood presents
a system whose sum
is greater than
any single component part.

audio system was one piece at a time.
Which is why we created the new Kenwood R-11 Audio Purist System. Five
of our most advanced components, matched to perform in perfect harmony.
We think it's the first complete system the purist can listen to seriously.

KA-900 Hi-Speed Integrated Amplifier. Features Kenwood's exclusive Sigma
Drive technology to literally force speakers to behave in perfect synch with
amplifier output.

KT-900 AM/FM Stereo Tuner. With touch-activated Servo-Lock tuning for
incredibly accurate, drift-free FM reception.

KT-670 Fully Automatic Turntable. With high-inertia, quartz-PLL direct drive
system for precise speed accuracy.

KX-900 Random Access Memory Cassette Deck. Computerized RAM memory
search control gives complete, automatic access, in any order, of up to 15 cuts
per cassette side, or even the entire side.

LS-1000 2-Way Loudspeakers. Active planar radiator system and unique double
baffie construction to eliminate vibration and resonance.

R-11 Chrome and Glass System Cabinet. Custom-designed system cabinet
displays all components behind stylish tempered glass doors.

$KENWOOD AFLH#%

U p to now, the only way for a serious listener tc put together a truly great

L

these artists and a formula format, who
needs Earland? Not his producer
George Butler apparently, because I'll be
damned if | can find the organ that Ear-
land is credited with playing on at least
one cut on the album, "lt's the Woman
in You." On other cuts there's usually
less of Earland than anyone else. He
gets in a few licks on dance numbers
like “'Cornbread"” and ''Zee Funkin’
Space,”’ but these are just passing
moments in an album dominated by vo-
calists, chicken-scratch guitars, and
ponderous strings.

Pianist Rodney Franklin shares the
same producer as Earland on most of
the tracks from his self-titted LP. The
same formula is used, funky tunes and
Muzak ballads with chanting female
choruses. It's also dominated by session
musicians including Phil Upchurch, Vic-
tor Feldman, and Jeff Porcaro. Yet
Franklin manages to find some solo
space on acoustic piano amidst the
mass production, especially on the
opener ""Windy City."" But he is quickly
overcome by the hyperactive production
work.,

Surprisingly, Herbie Hancock has
made his most listenable electric album
in years. While musicians like Earland
and Franklin have become fodder for the
industry and are without any real artistic
control, Hancock has always seemed to
be the master of his recorded output
even if he has used this freedom to play
the corporate game. But in playing the
game, Herbie has lost a lot of trust. His
forays outside of the disco machine with
VSOP and the Chick Corea duets were
tainted and informed by the fact that he
had put out works which were less than
honest.

Mr. Hands doesn't remedy all that
but at least he's exploring some new
sounds and rhythms. This is essentially a
solo electric keyboard album with Han-
cock backed by different all-s.ar rhythm
sections on all but one cut. He stacks up
solos and synthesized textures on top of
understated rhythms on *'Spiraling
Prism."” "'Calypso’’ is the most driving
piece, with Ron Carter's pulsing ostinato
bass line and Tony Williams pushing and
rushing the beat forward on drums.
'Shiftless Shuffie’’ is Hancock's most
unencumbered moment as he launches
into a jaunty electric prano solo. The only
piece without a rhythm section, '"Tex-
ture,"" still has a strong backbeat, one
created by Hancock’'s synthesizers. He
gets some beautiful hammered dulcimer
tones that offset his languid solo lines
Overall, an entertaining album that com-
bines some of Hancock's jazz legacy
with his electric sound in a lighthearted
endeavor

Hancock shows that disco-funk-jazz
is not intrinsically bankrupt. it's just that
almost everyone associated with it, in-
cluding Franklin, Earland and their
hordes of session musicians, are

John Diliberto

Not all Kenwood dealers carry these products. For the Audio Purist dealer nearest you, write Kenwood,

P.O. Bor 6213, Carson, CA 90749 22 AUDIO/JANUARY 1982
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SA-X. HIGH BIAS IS RICHER FORIT.

The greatest honor a cassette can receive is to be hedd in higher esteem than the one now setting
the high bias standard. SA-X has already gone beyoad SA in frequency response, sensitivity,

and resolution. It was intended to. With its ultra refmed dual layer of Super Avilyn and the
Laboratory Standard Mechanism, nothing less was passible. TDK
believes sound reproduction should have no set barrier. No limit.
For us, high bias was a limit to be surpassed. SA-X has won three
international audio awards to date. It will no doubt win others.
But we take awards philosophically. They represent our continu-

ing effort to create the machine
for your machine. In that, we &m(
could not be happier with SA-X. 1

The Machine Fo1 Your Machine

Enter No. 28 on Reacer Service Card



ANTENNAS
FM

RICHARD KAUFMAN

A good antenna will make an inexpen-
sive receiver outperform all but the very
most expensive state-of-the-art models,
but most owners of FM stereo equipment
continue to use a 50¢ “folded dipole.” The
best tuner will give only mediocre perform-
ance with the piece of wire the manufac-
turer supplied. Some of the money spent
on electronics would be better spent on
the most neglected component of a stereo
system, the antenma. This would increase
signal strength to the tuner and eliminate
multipath distortion. (Multipath distortion
is the FM equivalent of television’s ghosts,
caused by reflected signals reaching the
antenna after the direct signal. A direction-
al antenna — one with a good front-to-
back ratio — eliminates this source of
distortion.) Many readers of this magazine
are aware of this, but still use a wire
dipole. Antenna installation may be too in-
convenient. Apartment dwellers may not
have access to their roofs. Perhaps a TV
antenna serves double duty; some TV an-
tennas are designed for FM reception, but
most have poor FM performance. What's
needed is something effective, but easy to
build.

he antenna | will describe can

be built without special tools or

skills. lts performance is at

least as good as commercial

FM antennas, with high sensi-

tivity and a good front-to-back
mamem ratio. One form of this antenna
can be mounted indoors, solving the
apartment installation problem. An out-
door version will provide as much as 27
dB of gain for deep fringe reception.
(This could pull in European stations In
New England, when the troposphere is
cooperating )

The rhombic antenna is made of wire
and shaped like a diamond. All four
sides are equal, as are the opposite an-
gles (see Fig. 1). The sides, or legs,
should be at teast one wavelength long
at the lowest frequency of interest. One
end is connected to the tuner. One-half
the angle formed by the legs at this end
is called the "apex angle.” The other
end points toward the signal source and
usually terminates in a resistor. The
resistor makes reception unidirectional
(in theory an infinite front-to-back ratio I1s
possible); it also makes the antenna non-
resonant, so that it has a wide bandwidth
and is relatively insensitive to impedance
mismatch with the feedline.

There are some disadvantages to the
rhombic antenna: A small one is difficult
to rotate, a large one is impossible,
some people may find the large size and
unusual appearance an aesthetic objec-
tion, and the characteristic impedance is
about 600 ohms, which is difficult to
match. These problems can be over-

come: Material costs are so low that
building several antennas costs less than
buying one rotator, the antenna can be
camouflaged and made unobtrusive,
and two rhombics can be run in parallel
to match the standard 300-ohm im-
pedance.

HOW IT WORKS

An antenna one-half wavelength long
is most sensitive in a direction 90° to its
axis (see Fig. 2). If the antenna is length-
ened until it is one wavelength long, the
sensitive area splits into four "lobes"
each at a 45° angle to the antenna. The
directivity pattern looks like a four-leaf
clover. If it is further lengthened, a num-
ber of minor lobes, or areas of some
sensitivity, appear between the major
lobes. The longer, the antenna, the
smaller the angle formed by the major
lobes to the antenna axis, and the great-
er the number of minor lobes.

Figure 3 shows the effect of combin-
ing two long antennas to form a vee.
Two of the major lobes cancel; the oth-
ers reinforce each other. The antenna
has a figure-eight sensitivity pattern.

A rhombic is a combination of two
vees. Signals that would be in the back
lobe are burned up in the resistor, mak-
Ing the sensitivity pattern unidirectional.
There are several design criteria, which
will be described later, for aligning and
shaping the sensitive lobe for optimum
performance. An ad hoc design proce-
dure will produce an indoor antenna with
good performance, more than adequate
for most people’s needs.

o4 AUDIO/JANUARY 1982
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FM

Fig. 1A—Rhombic antenna, and B, its
sensitivity pattern.

8 oK

A B

Fig. 2A—Half-wave antenna sensitivity
pattern, and B, full-wave antenna
sensitivity pattern.

Fig. 3—Combining two long antennas
for a vee.

} / \

Fig. 4—Installing a rhombic in a room
when the signal is in the direction of one
of the arrows.

/f{> @
TO TUNER
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AN AD HOC RHOMBIC ANTENNA

There are two ways to fit a rhombic
antenna into a rectilinear room, inscribe
the rhombus as in Fig. 4A or overlay a
square portion of the room as in Fig. 4B
— which method you use depends on
the direction to the transmitter. Use a
map to determine the direction in relation
to the room even if you are confident of
the right direction. | once installed an an-
tenna before looking at a map; after
reinstallation, reception was much bet-
ter. An alternative is to check the direc-
tion in which the rooftop antennas in
your area point.

Following this procedure will result in
an antenna whose dimensions give good
results. Eight feet 1s about the shortest
leg length that is likely to be usable. (The
wavelength of 88 MHz is 11.1 feet; 108
MHz is about 9 feet. A leg length of
slightly less than one wavelength will
work, though not as well as one
wavelength or greater.) It is a fortuitous
coinciderice, but residential room dimen-
sions fall in a range that gives suitable
leg length and apex angles.

Antennas built following this design
procedure have given good results in
Manhattan, where multipath distortion
had made stereo reception of several
stations 100 noisy to be listenable when
using either a folded dipole or a rabbit-
ear antenna. Not only did reception im-
prove on these stations, but many low-
powered transmitters in the metropolitan
area, whose existence was hitherto un-
suspected, can now be received. The re-
sults are impressive, especially consider-
ing that these antennas are inside steel-
frame buildings.

Camarillo, California, is 50 miles from
downtown Los Angeles Between them
is @ mountain range 1,800 feet high.
Multipath is not a problem; signal
strength is. A square rhombic with a leg
length of 18 feet has been installed in
the living room of a wood-frame house in
Camarillo. The wire is stapled to the wall
near the ceiling and Is barely visible
Even though the ceiling is tilted, so that
the antenna is not in a horizontal plane,
reception is much better than with a fold-
ed dipole. A log-periodic TV-FM antenna
doesn't do as well, even though roof
mounted. High-fidelity mono reception of
L.A. stations wasn't possible with a di-
pole. With the rhombic, stereo is undis-
torted and noise-free.

A sqguare rhombic with a leg length of

11 feet will show a gain of approximately
6 dB or more over a half-wave dipole
throughout the FM band. (This is about 8
dB over isotropic.) This is as good as or
better than any commercially available
FM antenna | am aware of, with the ex-
ception of some large, expensive deep-
fringe models. Smaller rhombics will
have less gain, big ones more. This fig-
ure includes a 3-dB allowance for signal
loss in the antenna due to its length and
the thin wire used. The actua! signal loss
is probably somewhat less than this,
yielding slightly higher gain.

ONSTRUCTION

The rhombic antenna’s impedance is
nominally between 600 and 800 ohms.
Although a nonresonant rhombic is rela-
tively insensitive to impedance mismatch
at the feedline, this is too far from 300
ohms to work well with standard twin
lead. Standard impedance-matching
techniques would limit the bandwidth.
Running two antennas in parallel pro-
vides a good match to 300-ohm line: the
easlest way to do this is to use twin lead.

Two sets of terminating resistors will
be required. The value of these resistors
has been arbitrarily chosen as 660
ohms; the exact value is not critical.
{Changing the value of the resistors has
the effect of steering the minor lobes in
back of the antenna. Experimenting with
the value of the resistors will make it pos-
sible to tune out a source of interference
behind the antenna. | have never yet
found this to be necessary ) Noninduc-
tive carbon or metal fim resistors, Ya-
watt, are suitable, but the capacitance of
a single resistor is too high. Use two or
better, three resistors in series to total
660 ohms.

The other materials required will be
tacks or staples, possibly insulated
standoffs, and terminal strips The resis-
tors should be soldered together unless
extra terminal strips are used. There is a
great deal of flexibility in construction.
Use whatever techniques and materials
work for you Take care not to twist the
twin lead that forms the antenna. Figure
5 shows my construction details. About
the only thing to watch out for is shorting
between antenna wires or to ground.

26
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Theres More to Noise
Reduction Than Silence.

3

5SS

]

FIGURE 1: NOISE AND NOISE REDUCTION IN THE ABSENCE OF MUSIC.

Noise from biased cassette tape without noise reduction, the effects of Dolby C-type
noise reduction, and the effects of a wide-band compander are shown in the absence of
any signal* Dolby C's noise reduction effect results in an overall perceived noise level
below the ambient noise of many listening rooms, even at high playback levels. In the
absence of signals, the conventional wide-band compander provides still more electrical
noise reduction (but usually no more audible noise reduction).

2000
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FIGURE 2: NOISE AND NOISE REDUCTION IN THE PRESENCE OF MUSIC.

In the presence of a signal (148 Hz, D below middle C on the piano, recorded at Dolby
level), in all cases noise in the region of the signal will be masked by it. However, at
higher frequencies, especially between 2 kHz and 10 kHz where tape hiss is clearly audible,
Dolby noise reduction provides almost as much noise reduction as if the signal weren't
there, while the compander allows the noise to increase to a considerably higher level
than with Dolby C.
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FIGURE 3: THE SLIDING BAND PRINCIPLE.

Dolby noise reduction operates over a band of
frequencies which slides up out of the way of the
music, resulting in noise reduction just where there is no
musical signal to hide the noise. Thus the perceived
noise level is consistently low at all times.

roviding noise reduction on silence

is not all that difficult. For years, con-

ventional wide-band companders
have been available which dramatically
reduce noise — between selections on a
tape or record.

Yet it is just as important to have noise
reduction when there is music playing.
While music will mask noise part of the
time, there are times when it won'’t. A bass
drum note, for example, cannot hide tape
hiss, no matter how loud the drum is: the
ear can detect both simultaneously.

Conventional noise reduction systems
effect noise reduction at the time of play-
back by turning down the volume when
there is little or no music present. This turns
down the noise as well. But they also turn
the volume back up again on louder music,
and so turn the noise back up at the same
time. Thus the bass drum note is accompa-
nied by a burst of tape hiss — hiss which
is audible if there is no music at higher
frequencies to hide it.

This problem is called noise modulation.
It means that with a conventional NR
system, the noise level is constantly
shifting up and down with changes in

the level of the music. But Dolby noise
reduction, on the other hand, is free of noise
modulation on virtually any type of music
(Figures1 and 2).

AmericanRadioHictory Com

Unlike conventional companders, Dolby
noise reduction operates over a constantly
changing, or sliding band of frequencies
(Figure 3). The band extends low enough
to provide very effective noise reduction
onsilence. But in the presence of music, the
band slides up just out of the way of the
music, so that noise at frequencies above
the music is almost as effectively reduced
as if the music weren'’t there.

Both Dolby B-type and Dolby C-type noise
reduction are sliding-band systems. With
the standard B-type system, noise reduc-
tion begins at 500 Hz and increases to

10 dB at 4 kHz and above, while with the
new C-type system, noise reduction begins
at100 Hz and increases to 20 dB at 1 kHz
and above. With either system, the presence
of music does not prevent noise reduction
from occurring where it is still needed.

*70us equalization, measured with a constant-bandwidth
wave analyzer, and weighted (CCIR/ARM) to reflect the
ear’s sensitivity to noise and noise reduction effects.

00 Dolby

Dolby Laboratories Licensing Corp.,
731 Sansome St., San Francisco, CA 94111,
Telephone (415) 392-0300. Telex 34409,

“Dolby " and the double-D symbol are the registered trademarks

of Dolby Laboratories for its A-type, B-type, and C-type noise
reduction systems. $81/3307/3403.
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Fig. 5—Installation details.
Be careful not to short one
of the insulated antenna
wires to another or to
ground.

The higher the antenna, the better
An exception is in steel frame buildings.
When a ceiling 1s of steel, the antenna
works better if it is at least a foot lower

in a city, shielded coaxial cable
makes the best lead-in wire since it is
least sensitive to interfering signals. Use
a balun transformer to match the anten-
na to 75-ohm coaxial cable Another
balun will be needed at your receiver If it
does not have a 75-ohm input; 300-ohm
twin lead can be used if interference is
not a problem. In fringe reception areas,
twin lead will give a stronger signal since
it has a lower signal loss. To prevent un-
balanced currents on the shielding from
causing interference, when using coax,

coil the cable for two or three turns
about 3 inches in diameter, near the re-
ceiver.

The perfectionist will not be satisfied
with an antenna that gives merely ac-
ceptably good results. There will also be
cases when a better antenna than the ad
hoc model is needed; deep fringe recep-
tion will require greater sensitivity, and
severe multipath problems will need a
sharper area of sensitivity (better front-to-
side ratio} than an ad hoc rhombic is
likely to provide in such a location. De-
termining the optimum apex angle for
the leg length chosen will realize the
rhombic’s full potential.

Figure 6 is a graph relating apex an-

gle to leg length in wavelengths. As the
leg length increases, the apex angle gets
smaller. The frequency range from 88 to
108 MHz includes wavelengths of 9 to
11.1 feet. Consequently, an 18-foot leg
length is 1.8 wavelengths at 88 MHz
and 2 wavelengths at 108. Which
wavelength should be used in designing
the antenna”? Under most conditions, the
longer one. So, for an 18-foot leg length,
the apex angle should equal 38°. Actual-
ly, the range of angles in this example Is
35° to 38° which is not terribly signifi-
cant

Part of the reason for favoring the
longer wavelength is evident in Fig. 7.
As the leg length increases, so does
gain. Too great an apex angle will de-
crease gain at the higher frequencies,
but the greater leg length in terms of
wavelength increases the gain. The ef-
fects tend to cancel out.

The formula, 980 divided by frequen-
cy in MHz equals wavelength in feet, can
be used to calculate wavelength if there
is a station or a frequency of interest.

The most practical method of design-
ing an antenna for a particular space is
to lay out a scale drawing on graph pa-
per. A ruler and a protractor are the only
tools needed. Use successive approxi-
mations to find the largest antenna that
will fit. A table of trigonometric functions,
or a scientific calculator, will speed up
the process but aren't absolutely neces-
sary for this.

UTDOOR CONSTRUCTION
TECHNIQUES
The reader interested in constructing
a large outdoor rhombic should read the
section on wire antenna construction in
The ARRL Antenna Book. Smaller an-
tennas (leg length under 30 feet) do not
require special construction techniques.
An outdoor antenna should be mount-
ed at least one wavelength high, the
higher the better, and should be well
clear of power lines. Enamel-coated or
plastic-insulated wire is preferable to
bare wire. Soft-drawn copper has a ten-
dency to sag. With thin wire, up to 30
feet between supports, or with TV twin
lead, sag should be no problem. Hard-
drawn copper or copper-ciad steel
should be used for longer spans.
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Fig. 6—Angle with respect to wire axis

at which sensitivity of the rhombic is
maximum.

GAIN —dB

LEG LENGTH — WAVELENGTHS

Fig. 7—Theoretical gain of a
nonresonant rhombic antenna over a
half-wave dipole in free space. This
curve allows 3 dB for loss.

RI

R2
300 OHM
TO TUNER

Fig. 8—Double parallelogram rhombic
designed for 88 MHz. The wires are in
the same horizontal plane with the
crossing points insulated. L1 = 4.3
wavelengths = 48.3 feet; L2 = 7.5
wavelengths = 83 feet; X = 52.2
degrees; Y = 37.7 degrees; R1 = R2
= 660 ohms, and the gain = 27 dB.

| g 3 4 5

Glass or porcelain antenna insulators
should be used at the antenna’s corners.
Twin-lead stand-off insulators are also
possible. The resistors should be pro-
tected from the weather; enclosing them
in a plastic box, sealing them in silicone
bathtub sealer, or spraying them with
acrylic lacquer are all possiblities. Light-
ning arresters should be used. Where
wires are joined, they should be soldered
or fastened with screws. The sides of
buildings and poles are good supports,
but trees tend to sway in the wind and
the stress can break wire. A pulley and
counterweight can provide strain relief if
you must use any but the sturdiest tree.

If you're working with a length of wire
more than 50-feet long, keep it ground-
ed until you're done working on it. Long
wires can pick up enough static charge
to knock one unconscious. This was
well-known in the early days of radio but
seems to be largely forgotten.

AN IKPROVED RHOMBIC

An improved version of the rhombic
has been developed by E. A. LaPort and
A. C. Veldhuis. A descriptive name for
their antenna would be a '‘double paral-
lelogram.”” The antenna in Fig. 8 was
originally designed by Mike Staal from
their specifications for use on 144 MHz.
Gain is estimated to be 27 dB: the theo-
retical Standing Wave Ratio (SWR) into
300-ohm lineis 1.3 to 1, with little varia-
tion over a frequency range much wider
than the FM band. (An SWR of under 2
Is very good.} Antennas of this design
have been used to bounce signals off
the moon; | have adjusted the scale for
FM use. The required real estate will only
be available in the country, which is
where high gain will be required. This
may be the ultimate VHF deep-fringe an-
tenna. The beamwidth is only 8.5° so
extreme care is required in aiming the
antenna. This design is too large to be
practical, but one can design smaller an-
tennas of this type. Gain will be lower
but still higher than for a simple rhombic
that would fit in the same space.

The double parallelogram antenna in
Fig. 8 has legs of two different lengths.
L1 is 4.3 wavelengths; L2 is 7.5
wavelengths. The leg lengths can be
changed, and the apex angles adjusted
accordingly. The two apex angles, » X
and % Y, can be found from the graph
in Fig. 6. Shorter leg lengths increase
the beamwidth. Gain can be found using

ANTENNAS
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Fig. 7, the gain for a leg length of L1 is
added to that for L2. The figure so ob-
tained will be too high when the leg
lengths are nearly the same. The design
is worth the extra calculation required
where muitipath problems are severe or
signals are very weak.

A double paralielogram is really two
rhombics combined. The trick to design-
ing a very efficient one is to have the
nulls in one rhombic’'s pattern overlay
the minor lobes in the others, while both
major lobes coincide. I've written a short
computer program in BASIC to calculate
the angles of nulls and lobes and will
send a copy to anyone who sends a
stamped, self-addressed envelope and
$1 for handling to RK Systems, 482
Broome St., New York, N.Y. 10013.

| have built an indoor ''double paral-
lelogram'’ rhombic with L1= 13 feet,
L2=16.3 feet, X=90° and Y=60°
The design is a compromise for conven-
ience of construction. The apex angles
are not perfect for the leg lengths. Still,
performance is better than an ad hoc
rhombic in the same location, as multi-
path distortion is measurably lower. The
gain, in comparison to a reference di-
pole, is between 8 and 9 dB across the
FM band. In free space, the figure would
be better, but the directivity pattern is
distorted by the building’s steel frame.
An ad hoc rhombic in the same location
had a gain of 6 dB. The antenna was
made of white plastic-coated "'bell wire’’
from a hardware store: otherwise, con-
struction was similar to the ad hoc rhom-
bic. The finished antenna is nearly invisi-
ble. Many more stations can be received
than with a wire dipole, and sound quali-
ty is much improved on all stations.

| have been experimenting with indoor
rhombics for about a year and am con-
vinced that this is the most cost effective
option for serious FM listeners, and per-
haps the only option for most Manhat-
tanites.
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RICHARD MODAFFERI

Usable long- and medium-wave radio sig-
nals travel further than you would believe.
Cheap transistor radios and the poor AM
sections of modern hi-fi tuners have condi-
tioned us to accept only local reception. In
the early days of AM radio, people happily
listened to radio sets which would offer
reliable daytime reception of signals as far
away as 500 miles from the transmitter!
Large, powerful console radios by Scott,
RCA, Zenith, Philco, and others brought
good and varied programming from sur-
rounding metropolitan stations to the dis-
tant listener.

Today, fine AM radio programming still
exists. Every large city and even some
lucky smaller ones have at least one
worthwhile AM radio station. If some of
these stations exist within 500 miles from
you, the powerful antenna I'll discuss here
can be used with any AM radio to make
possible a choice from a variety of inter-
esting and listenable programming.

The Superloop tunes continuously from
140 to 1800 kHz, which covers both the
long- and medium-wave bands. North Amer-
ican low-frequency radio broadcasting is
confined to the medium-wave band only,

540 to 1600 kHz, but in Europe the
long-wave band (150 to 350 kHz) is also
used for radio broadcasts.

arge loop antennas make long-

distance low-frequency recep-

tion easy. Big loops provide

much greater signal pickup than

the tiny ferrite rod antennas used

in modern radios. Loops work
mmmmm Detter than long-wire antennas at
long- and medium-wave band frequen-
cies, because loops tend to reject the
common types of "‘electric field" static
interference from power lines which of-
ten plague long-wire antenna systems.
Within reason, the bigger the loop, the
better it will work. Some readers may re-
member the ""Wavemagnet'' loops hid-
den inside the large cabinets of the Ze-
nith consoles of the 1930s. The Super-
loop Is bigger and better. Ambitious
DXers can even pack the Superloop and
a good transistor portable radio to any
convenient mountaintop for some su-
perb long-distance reception.

DESCRIPTION

The Superioop is easy to builld — |
put mine together in an afternoon -
with the coil winding being the only tricky
part of the construction. I'll cover de-
tailed assembly plans later, but first a de-
scription of what the loop antenna is and
what it can do is in order

The Superioop has two large coils,
each wound on separate parts of a wood

frame which is mounted on a base. Tun-
ing controls and small parts are grouped
together at the center of the frame. Ter-
minals are provided near the base for
connection to radio sets requiring an ex-
ternal antenna.

Referring to Fig. 1, the Superloop
schematic, L1, the tunable primary, is
the larger outer winding. The smaller in-
ner winding, L2, is the secondary cou-
pling coil which connects to output ter-
minals T1, T2 and T3

C1(a) and C1(b) is a two-section radio
variable capacitor of the ""TRF' type,
having two identical 365-pF sections.
See Fig. 2, a closeup photo of the cen-
tral control section of the Superloop,
showing C1, C3, L3, S1, and S2.
Switches S1 and $S2 are used in various
combinations for control of the frequen-
cy tuning range of the Superioop. This
action is summarized in Table |. The
other possible switch combination, with
S1 and S2 both open, is not useful since
it yields a tuning range already covered.

The capacitor C2, connected be-
tween output terminals T2 and T3, is

e e e e e ——
Table |—Frequency tuning ranges
with various positions of the two Su-
perloop switches.

S1 S2 Tuning Range
Open Closed 600 to 1800 kHz
Closed Closed 380 to 600 kHz
Closed Open 140 to 380 kHz
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1
Ce
180 pF
YY)
L3
L L L2
T,
390pF
T T2 T3

Fig. 1 — Schematic of the Superloop,
which has specifications as follows: Out-
er coil, L1, has an inductance of 180 uH
at 1 kHz, self-resonance at 1775 kHz
(includes stray capacity in C1), Q = 143
at550 kHz and 57 at 1300 kHz. The

© © ©
GROUND  ANT. ANT.
# | #2

inner coil, L2, has an inductance of
160 uH at 1 kHz, self-resonance at
2300 kHz, while Q = 115 at 790 kHz
Coil L3 is a loopstick radio antenna
type with 600-uH inductance and
Qof 75 at 790 kHz.

Fig. 2 — Component parts placement at
the crossbar of the author’s Superloop
Clockwise from 4 o’clock are the
large-knobbed C1 beside which is

C3, switch S1, switch S2, and finally

the loopstick, L3.

CROSSPIECES

N\
NG
A

LOOP ARMS
p 2 A ‘,/
z/ </ I
i“L“—G " -
80"
Vi BRACES

/BASE

Fig. 3 — Superloop frame and wire
supports. Four 4-inch crosspieces are
placed halfway from the end of each arm
to the frame center. The loop arms are
made of 21 by 12 inch material. The
two braces should be set at a 90° angle
and attached firmly to the base, which
should have at least an 18-inch
diameter.

part of an impedance matching circuit
on the output terminals. Radios having
high-impedance external antenna inputs
are connected between terminals T1
and T2; radios having low-impedance
external antenna inputs are connected to
terminals T1 and T3. You should experi-
ment if you're not certain about your ra-
dio's antenna impedance

C3 is a padder capacitor on C1(b)
which causes the two tuning ranges
determined by S1 to just barely overlap.
The long-wave loading coil, L3, is a
common '"'loopstick’ AM radio antenna
coil which is switched into and out of the
circuit by S2. Hand capacity will detune
the loop slightly, so a large knob should
be used on the tuning capacitor C1

R e T T A S A T T A T
Table ll—Parts list.

L1 .. Approx. % Ib. No. 18 magnet wire.
L2 .. Approx. % Ib. No. 22 magnet wire.
L3..... Loopstick antenna coil, 600 pH.
C1(a)(b) ... Two-gang tuning capacitor,

365 pF per section.
C2...180-pF mica or ceramic capacitor
C3...390-pF mica or ceramic capacitor
S1,82. .. .. SPST toggle switches.
T1.72. T3 Five-way binding posts.
Lumber, screws, glue, paint, a large
knob, etc. as needed.

All the components used in the Su-
perloop came from my well-stocked
parts junkbox. A parts list is given in
Table Il you may substitute electrical
equivalents as necessary. The 600-uH
loopstick coil is vintage Radio Shack and
may be the only component which
would be hard to find new. Any loopstick
coil can be brought up to 600-pH by

7 NOTCHES APP.
I/4" DEEP

L-l-l/z"

END OF LOOP SUPPORT
ARM
Fig. 4 — Detail of wire support notches

which are cut into the ends of the
loop arms.
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Fig. 5 — Schematic of the outer
or L1 winding, which consists

of 62 turns of No. 18
magnet wire.

\l

7 WIRES THESE
SIDES WHEN |
FINISHED

o
WINDING OF
| FINISH}Ll )

START

6 WIRES THESE
SIDES WHEN
FINISHED

/

ANTENNAS

EGINS
AND ENDS \
AT CENTER
PLACE WIRES INTO
NOTCHES IN ALL
4 LOOP ARMS

/a— CONTINUE WINDING, PLACING

TURNS IN ADJACENT NOTCHES
AT ENDS OF LOOP ARMS

wound. This MUST be done BEFORE
the base is attached! Using %18 mag-
net wire, begin L1 at the center of the
cross formed by the loop arms, leaving
several inches slack for connections lat-
er. Run the wire along one of the long
arms 1o the notched end, and bend the
wire Into one of the outside notches. Pro-
ceed clockwise around the loop arms,
placing the wires into the notches in the
ends of the arms until you have wound
6" turns. As you wind, pull the wires
taut but not excessively tight. At the end
of 6 turns, bring the wire down the
length of the long arm (you are on the
opposite end of the arm on which you

adding turns. Coils of lesser inductance
will not tune to the bottom of the long-
wave band (140 kHz). Note that if you
are not interested in using the Superloop
to tune the long waves, then merely omit
52 and L3 You will then have a tuning
range of 380 to 1800 kHz

The secret of the Superloop's high
performance lies in the somewhat com-
plex low distributed-capacity coil wind-
ings. Radio loops were wound in the
same manner back in the 1920s — old
technology is merely being reused here!

SSEMBLY INSTRUCTIONS

Building the Superloop is not difficult,
but the coil winding is a bit tricky | made
my loop frame and supports from odd
bits of scrap lumber. Yours need not
look exactly like mine, so use your inge-
nuity and available materials The only
thing to preserve in building your loop is
the physical size and winding schemes
for the two loop windings, L1 and L2;
follow mine closely.

Begin by making the two loop arms.
My vertical one is 80 inches long and the
horizontal one 61 inches. Fasten the
four crosspieces (for support of the L2
winding) to the loop arms as in Fig 3.
With a saw, cut notches about ' Inch
deep and evenly spaced over 1% inch-
es into each end of the two loop arms

Fig. 6 — The spacer for winding L1 is
inserted so that wires are evenly spaced
around the outside. One of the four used
1s shown.

I-1/4

(Fig. 4). These notches will secure the
windings of the large coil, L1, later Fas-
ten the two loop arms together at their
centers, forming a large cross. Use a
proper woodworking joint, that is, notch
the arms halfway through, so the result
will be neat and strong. Refer to Figs. 3
and 4 as you go along, as well as the
overall photo, so you get things fooking
right.

The outer coil, L1, can now be

started the winding), returning to the
center of the cross (see Fig. 5).

A few preparatory steps are required
before winding L2, which begins and
ends at the loop output terminals that |
mounted on one of the base braces. The
location of terminals T1, T2, and T3 is
not critical but they should be some-
where near the base of the Superloop.
After mounting the terminals, drill two
small holes (1/32-inch dia.) about 1

AUDIO/JANUARY 1982
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Fig. 8 — The inner winding, L2,
showing ONLY the first turn
and the last quarter of the

final turn, along with the
connections to the

terminals T1 and T2.

inch apart through the loop arm near the
base and output terminals.

The loop cross may now be attached
to the base. Make something which
looks roughly like the scheme in Fig. 7.1
used No. 6 wood screws and panel
cement to hold everything together, and
the result was a sturdy construction. Be
careful to make things reasonably
square so your Superloop will stand up-
right on the base.

With the Superloop now standing on
its base. construction can now continue.
Insert the four spacers into the wires of
L1 (Fig. 6). Mine are of stiff cardboard;
thin plastic or fiberboard would be more
elegant. Slip the spacers into the wires,
adjust the wires evenly around both
sides of the spacer, and apply a bit of
cement to each wire at the spacer to
hold things in place.

The inner coil, L2, will be eight turns
of No. 22 magnet wire. Begin by passing
the wire through one of the holes drilled
in the loop arm, and solder the end to

LEFT

(2) TURN # |

START

BEGINNING
OF TURN #2

BOTTOM
(n
TURN #8

(FINISH)
TO T2

TURN # |

(START)
a— TO T,

TERMINALS T T, T3
MOUNTED ON
BRACE NEAR BASE

Table lIll—Winding table for the in-
ner coil, L2. All turns are clockwise,
F means put the wire on the front of
the crosspiece, and B means put the

wire on the back of the crosspiece.
The numbering system for the cross-
pieces refers to Fig. 8.

Turn Number 1 (Bottom) 2 (Left) 3 (Top) 4 (Right)
1 (Start) F F F F

2 F F F F

3 F B F B

4 F B F B

5 FxB F B F

6 B F B F

7 B B B B

8 B B B B

8 (End) B

Fig. 7 — Output terminals for the
Superloop are mounted on one of the
frame supports near the base.

T1. Pass the wire upwards along the ver-
tical loop arm to the bottom crosspiece
(see Fig. 8). You are now ready to begin
winding L2 Stand facing the loop, with
the plane of the winding L1 at right an-
gles to your line of sight. Refer to Fig. 8
and note that the windings of L2 will
pass over the front (nearest to you) or
rear (farthest from you) of the cross-
pieces, as determined in Table lll.

Begin winding L2 with two complete
clockwise turns passing over the front of
all four crosspieces. Begin turn three on

the front of the bottom crosspiece, No
1, but now alternate front and back wind
positions on the crosspieces as you go
around, following the positions as indi-
cated in Table lll. For example, you will
be at the back of crosspiece two at 3%
turns, at the front of crosspiece three at
3% turns, and so forth. At the beginning
of turn five, you shouid be at the front of
crosspiece one. Begin turn five by first
looping the wire from front to back of
crosspiece one so that turn five will be-
gin at the BACK of crosspiece one. Con-
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tinue winding turns five and six, alternat-
ing back and front wind positions on the
crosspieces as you go around. At the
end of turn six, you should be at the
back of crosspiece one. Wind turns sev-
en and eight remain on the back of the
four crosspieces, as indicated in the
table

Upon completion of turn eight, pass
the wire downwards on the vertical loop
arm, pass it through the remaining hole
in the loop arm, and solder to T2 Keep
the wires to T1 and T2 separated by at
least 1 Iinch in order to minimize stray
capacity. Attach C2 between T2 and T3,
and this completes the inner loop, L2

Finish your Superloop by mounting
C1, S1, S2, L3, and C3. Group these
components near the center of the loop
frame, making things look roughly like
Fig. 2. Connect the components as in
the schematic (Fig. 1), and your Super-
loop is finished and ready for testing
Check the wiring carefully, then go find
an AM radio set

OPERATION

Two modes of operation of the Super-
loop are possible, each determined by
the type of antenna system in the radio
set to be used with it. For radios with
built-in small loops or ferrite rods, merely
place the radio near the Superloop and
tune both radio and loop to the same
frequency. Be sure that the axis of the
radio’s loop coil and the Superiocop
windings are parallel. Rotate radio and
loop together for best reception. Radios
not having built-in loop antennas are
connected to the Superloop secondary-
winding output terminals. Tap the radio's
antenna lead to T2 or T3 on the Super-
loop, whichever gives the best results
Connect the ground lead of the radio to
T1. Both antenna and ground must be
connected for best results. If the radio
and the Superloop are located physically
far apart, you may use shielded 50- or
75-ohm coax to connect the Superiocop
to the radio. Ordinary "'zip"' cord, 300-
ohm twin lead, or simple twisted wires

ANTENNAS
AM

will also work to connect the radio to the
foop, but may pick up some noise

All my radios work on the Superioop
with surprising and amazing success.
Summer thunderstorm activity will be the
only restriction on DX reception with the
Superloop, although not as much as you
might think. The loop does seem to pick
up less static than a long-wire antenna.
You wilt be able to detect the approach
of a storm front from great distances
With a bit of practice, you might even try
using the Superloop to forecast the
weather!

Bigger loops can be built. | am plan-
ning a 20-foot tall monster set in con-
crete and rotatable with remote tuning
via varactor diodes. If this thing is built
and works, | may report on it. Good
DXing! 4

1. Tapered laser-hollowed Ruby cantilever

2. Laser-drilled rectangular stylus mounting hole

3. Nude rectangular-shank Straight Line Contact stylus
4. Toroidal coils hand wound of pure Silver wire

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

6. Three year warranty

7.%1,200

And if that doesn’t
convince you...listen!
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Audio in

GEORGE W. TILLETT

merican hi-fi enthusiasts seem always to have
had a special and high regard for audio
equipment from England, almost as if the

gear were the work of an older, wiser

brother whose abilities and intentions were respected, but not quite fully
understood. England has also had and continues to have a succession of
highly interesting innovators and inventors, whose products are the stuff of
myth or legend and whose exploits and foibles bear frequent description.
Names such as Alan Blumlein, Percy Wilson, and Gilbert Briggs come to
mind. Several such folk are currently active on the British hi-fi scene, so we
thought it would be interesting to have Contributing Editor George W.
Tillett, a Brit who's been transplanted, tell us about his trip to the Harrogate

Festival, England’s consumer hi-fi show, and to the facilities of several

leading audio equipment manufacturers. — E.P.
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HARROGATE FESTIVAL

arrogate, the scene of the Au-
gust International Festival of
Sound, is a delightful spa re-
sort in the north of England
renowned for the beautiful gardens and

flower displays. Compared to US.
Shows, the Festival was much smaller
with about 125 exhibitors. On the other
hand, it was more leisurely and friendly
with many of the demonstration rooms in
such Dickensian hostelries as The Old
Swan, The Crown, and St. George. Un-
fortunately, most of the demonstrations
were too loud and nearly all were of pop
music with a heavy bass line. However,
there were some notable exceptions,
and some excellent sound was heard
from KEF, Quad, Castle, Wharfedale,
Rogers, and Mission. Both Pioneer and
Philips were showing LaserDisc players,
although they are not yet avaitable in the

U.K. The JVC VHD piayer, sponsored
there by the EMI-Ferguson group, was
scheduled to be released this month
(January) but | understand it has been
postponed until June.

One of the most interesting items on
display was a turntable called The Rock
from Elite. It uses a pivoted arm with a
tiny paddle at the cartridge end which
dips into a silicone fluid in an arc-shaped
trough. Thus, the arm is really a damped
beam instead of a free cantilever. The
viscous damping is claimed to reduce
the arm resonance by some 15 dB as
well as providing extra stability. | can tes-
tify to this feature, as the base and
platter couid be pounded quite hard be-
fore tracking was affected. The motor is
a servo-controlled d.¢. type and the rigid
epoxy-concrete platter turns in a viscous
fluid bearing.

Garrard broke with tradition by show-
ing a complete range of components —
speaker systems, tuners, amplifiers,
turntables — the lot. As some are made
by their Brazilian affiliate, we may well
see some of these items over here later. |
didn't get a chance to hear them but |
must say that their styling was most im-
pressive.

Tannoy, now under new ownership,
also broke with tradition as they were
proudly demonstrating a bookshelf
ioudspeaker measuring only 20 x 14 x
10 inches using a 10-inch coaxial driver.
The model number is the SKM 10B.

Center of attraction at the Wharfedale
booth was a computer display pro-
grammed to select the best loudspeaker
system for any or almost any listener.
Details to be punched in include the type
of music most often listened to (classical,
opera, pop, rock, etc.), amplifier power,
room size (length, height and width), and
so on. After telling the computer the
most important parameter — the maxi-
mum amount of money available —— the
recommended model numbers are
flashed on the screen.

Toshiba was showing a new AM/FM
tuner with no fewer than 30 presets, and
| noted that they now have three cassette
decks boasting ADRES noise-reduction
circuitry which is an encode-decode sys-
tem giving 30 dB signal-to-noise im-
provement.

One of the reasons for this European
trip was to visit some of the betier known
British loudspeaker companies. First on
my list was Wharfedale as they are locat-

ed quite near Harrogate, in a town with
the inappropriate name of Idle. As most
readers know, the company was found-
ed by the late Gilbert Briggs, famous for
his books on audio which were notable
for a down-to-earth style and enlivened
with a droll Yorkshire humor. The com-
pany began operations in 1932, and it
has an impressive list of "firsts” which
include moving-coil headphones (1947),
a two-way speaker with crossover
(1945), and a speaker unit with a roll-
type surround (1955). They were the first
to use laser holography for the study of
speaker cone behavior and the first to
make planar high-frequency units, at
least commercially. | believe they were
also the first to stage live-versus-record-
ed music concerts. In fact, | was privi-
leged to help in one such affair in Lon-
don’s Festival Hall back in 1957 or
thereabouts.

After a discussion with Wharfedale's
Technical Manager, Ken Russell, and
some of the senior engineers, | was tak-
en on an inspection tour of the 400,000-
square-foot Ildle facility. The Plant Mana-
ger was |justifiably proud of the large,
well-equipped cabinet-making facility,
and he pointed out that most cabinets
are finished with wood veneers, not vi-
nyl. Great care is taken to match them,
and each cabinet’s grain is a mirror im-
age of its partner's. In the test depart-
ment, bass drivers were being checked
with 300-watt pulses — a necessary
precaution in these days of super power
amplifiers. | was told that the biggest
problems did not have to do with rock,
organ or disco music but with reggae!

As mentioned earlier, Wharfedale
pioneered the use of laser holography,
and the original technique was to illumi-
nate the speaker cone so the reflected
light would fall onto a special photo-
graphic plate where it would be com-
bined with the reference beam. When
the plate was developed, the photo-
graph could be viewed by laser light to
show the interference patterns. Although
nodal patterns can easily be seen, fre-
quency aberrations are not that simple to
interpret and the photographic process
is time-consuming

One present Wharfedale system is
called SCALP, a hair-raising acronym
which stands for Scanned Laser Probe.
Here's how the system works. Light from
the laser is divided into two beams, one
is sent to the loudspeaker being tested
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and the other is sent to a rapidly rotating
disc which changes its frequency by
10.7 MHz Both beams are returned to
the beam splitter which then sends a
composite beam to a photocell. The two
components beat with each other to pro-
duce a signal which is amplified and
passed to an FM discriminator and an X-
Y plotter. When the speaker cone is sta-
tionary, a steady d.c. signal is generat-
ed, but as the cone moves forwards the
light reflected I1s shifted upwards in fre-
quency. Conversely, when the cone
moves back, the reflected frequency will
be lower The beam falling on the speak-
er cone passes through two mirrors con-
nected to the magnetic coils; one drives
the beam across the cone while the
other scans vertically so the plotter
builds up a three-dimensiona! picture of
the cone’s vibration. Using a single fre-
quency, the SCALP process takes 15
minutes to build up a complete picture.

A variation of the system is calied
FRESP or Frequency Slice Plot, and its
inventor, Dr. Peter Fryer, said it was
most useful for pinpointing the trouble-
some regions of a speaker cone's be-
havior. The equipment is set up in the
same way as SCALP, but the vertical
scanning mechanism is turned off so
each curve plotted is of the same hori-
zontal slice across the middle of the
cone. Instead of inching the laser beam
from the bottom to the top of the cone
for each separate trace, the frequency
fed to the speaker is changed between
plots starting at the highest frequency
desired and going down in small steps
This results in a plot having the same
width from top to bottom, the width cor-
responding to the central slice across
the middle of the cone. Thus, each sep-
arate curve illustrates the behavior of this
slice of cone at a different frequency.

Alternatively, each curve can be
made with a frequency sweep so the ef-
fect is a change In "'vision angle,” as
each curve represents the behavior of
the cone at all frequencies. it is also pos-
sible with FRESP to plot the cone behav-
ior in three dimensions when each slice
is at the same frequency but at a differ-
ent phase. In fact, curves at any phase
angle can be made and complete vibra-
tion cycles can be studied. Finally, both
SCALP and FRESP systems have phase
reversal capabilities so "‘holes’” In the
complex curve mass can be changed
into "'hills’" if desired.

owers and Wilkens, or B&W

commenced operations in

1966, and they are based in

the attractive seaside town of
Worthing on the south coast. The com-
pany, headed by the energetic John
Bowers, now has three plants with a
modern weli-equipped laboratory. Com-
puters play a large part in production
and design functions, and | noticed that
access to a sophisticated PDP 11/40
was available in a number of areas. The
B&W laser system as applied to cone
technology has been described at some
length in these pages (August and Sep-
tember, 1981), and it is sufficient to say
here that it is a little different from
Wharfedale's system, although both em-
ploy a Doppler principle.

But laser techniques can be useful in
other areas, and Chief Engineer Dr. Glyn
Adams made use of it to improve the
enclosure housing the midrange unit in
the Series 800 loudspeaker systems.
The original cabinet was made of wood

BOWERS & WILKENS

and caused a subtle coloration. As the
possible radiating area of the complete
enclosure is many times that of the cone
area, it 1s obvious that it must be as
acoustically dead as possible. Using a

laser system as a ''massless accelerom-

eter," B&W tried all kinds of materials as
linings — bitumin, lead sheeting, pads
— as well as various bracing combina-
tions. Eventually, the answer to the prob-
lems was found in a glass-reinforced
cement with an outer skin of molded po-
lystyrene. The improvement in the criti-
cal 300 Hz to 3 kHz region is over 10
dB, bringing cabinet vibration down to
60 dB below the cone output. The differ-
ence was quite audible in listening tests
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Peter
Walker

ACOUSTICAL MFG. CO.
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although it would not be easily discerni-
ble in normal frequency response mea-
surements. But pulse tests and non-
steady-state analysis tell a far different
story!

One example of computer use point-
ed out by Dr. Adams is the solving of a
crossover design equation with 13 varia-
bles in a matter of minutes. This facility
could save a lot of headaches and man-
hours, although it might tend to make
the engineers rather lazy! B&W has
come a long way in a relatively short
time, and one reason for their success
has to be the emphasis on up-to-the-
minute technology but | was even more
impressed by the highly qualified, dedi-
cated staff. Working conditions are ex-
cellent and even the employees on the
production line are made to feel part of
the company. Perhaps that's the essen-
tial secret of B&W's success.

y next visit was to Quad, as

the Acoustical Manufactur-

ing Co. is often known,

which is located about 70

miles northeast of London, in the small
country town of Huntingdon. The com-
pany was founded way back in 1936 by
Peter Walker who is now ably assisted
by his son Ross. The name Quad has
nothing to do with four; it originated with
an amplifier which was called Quality
Unit Amplifier Domestic. Incidentally, the
Quad amplifier, which was introduced in
1951, was the first to use an ultralinear
power stage where the cathodes of the
output tubes were taken to taps on the
transformer. The Corner Ribbon speaker
system also made its appearance about
this time, and | note from an advertise-
ment in September 1951 that '‘Reflec-
tions from the back radiation add to the
area of sound so now it appears to ema-
nate from an opening of eight to ten feet
square.” The well-known Quad full-
range electrostatic loudspeaker was in-
troduced in 1957, and it was soon ac-
cepted by broadcasting authorities, stu-
dios, and loudspeaker engineers as a
reference standard. It is still being made.
However, in 1963 work commenced
on a revised version which is now in pro-
duction. This is the ESL-63, known
among acronym-loving cognoscenti as
Fred or Full Range Electrostatic Doublet.
| had heard these long-awaited models

at the last Chicago CES but | was eager
to listen to them under better conditions
as well as to see how they are made.
Peter Walker explained the basic con-
cept as follows:

"An ideal toudspeaker can be imag-
ined as some form of pulsating or vibrat-
ing sphere, neither of which is practica-
bly realizable with precision if any rea-
sonable power output is required. Sup-
pose, however, we were to plot the air-
particle velocity components normal to a
plane interposed between an imaginary
ideal source and the observer. If we now
substitute a plane surface with the same
distributed velocity pattern, it follows (if
the surface is sufficiently large) that a re-
plica of the curved wavefronts would be
created and we would have an accurate
acoustic ‘picture’ of our ideal source for
any position of the observer.' Then,
holding up a large sheet of thin, trans-
parent plastic, Peter said, ''You will hear
no difference to the sound of my voice
when | speak through it."’

Well, obviously the best way to drive a
large, low-mass diaphragm is by elec-
trostatic means but controlling it to pro-
duce a spherical waveform posed some
problems. The diaphragm in the ESL-63
measures 30 x 24 inches and is sus-
pended between two sets of electrodes
made from perforated copper-coated
plastic. This diaphragm is only 2 microns
thick (or thin), and it is coated with a con-
ductive material. A polarizing voltage of
5 kV is used, but the outside plates are
at ground potential. Now, here is where
the construction differs from the original
model: Each of the copper plates is cut
to form circular rings shown in the photo.
The audio signal is fed sequentially to
each set of rings by a series of inductors
and capacitors which form delay lines.
The result is a waveform which is
coherent in terms of phase and frequen-
cy, since this delayed signal application
causes a relatively large diaphragm to
act as a point source.

The radiation pattern is arranged to
be substantially constant with frequency.
In a normal listening room, the excitation
of both horizontal modes is 3 dB lower
than with an omnidirectional source, re-
sulting in a better stereo image. Each
coil consists of 12,000 turns of fine-
gauge wire, and the delay per section is
24 uS which is equivalent to a path
length in air of just over % of an inch. It
must be emphasized that the circuit is
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very complex; for example, there are
several crossfeed capacitors. The high-
voltage generator circuit is a fairly con-
ventional cascade arrangement. A neon
lamp is connected in a relaxation circuit
so the flashes serve as an indicator.
There are two protection circuits, one a
‘soft clipper’’ which reacts to peaks
over 40 volts, while the other senses ion-
ization which could be a prelude to a
‘flashover.”” The high-frequency noise
radiation that happens just at the start of
ionization is picked up by an antenna
which is closely coupled to the high-volt-
age section, and the signal is amplified
and passed to a timer which then fires
T1 to short circuit the audio input. Very
Ingentous. ..

The units are amazingly constant, and
a favorite trick of Peter Walker's is to
place a microphone in between a pair
fed with a square-wave signal of around
1 kHz. Microphone output is displayed
on a ’'scope, and when one channel is
phase-reversed, a slight touch of the am-
plifier's balance control and the square
wave is nulled out — it just completely
disappears!

Each subassembly is thoroughly test-
ed and the electrostatic panels are
checked for capacitance, Q factor and
other parameters. The final test proved
to be guite simple but impressive for all
that. After checking the frequency and
mpedance against a standard 'scope
curve, the aforementioned nulling tech-
nique is then used with a reference
loudspeaker. This kind of test is oniy
possible because of close tolerances at
every manufacturing stage.

I noticed that the assembiers work in
teams which produce complete units
{amplifiers, tuners or speakers), which is
obviously more satisfying than mass-pro-
duction methods where each worker
continually solders the same six wires or
whatever.

How does the ESL-63 sound? Com-
pared to the original model (one of mine,
by the way, is number 51), it has an ex-
tended bass response but | think the
most spectacular improvement is in the
smooth radiation pattern. The vertical
angle is much greater, and the stereo
image has a sense of spaciousness and
depth, while the listener is not so restrict-
ed to the "'stereo seat.”” Overall sound is
well-balanced and completely neutral.
Some years ago, Peter Walker was
asked whether he was satisfied with the

Ross Walker
with the
Quad ESL-63

ELS. He replied, "No, we think our
ioudspeaker is very poor but we think
most of the others are much worse But
you can put a good moving-coil
loudspeaker and an ESL side by side
and there’'s much less difference now
than there was 20 years ago.' | didn't
ask him whether he thought the ESL-63
was perfect, but he would probably an-
swer with a roundly diffident, "'No, but it
does make a nicer noise than any of the
others!"”

he last plant on my list was
KEF, situated near Maidstone
in the County of Kent about
40 miles south of London.
The company was formed by Raymond
Cooke in 1961 and soon acquired a rep-
utation for enterprise with their innova-
tive designs. They were the first to make
a bass driver with a flat plastic-foil sand-
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Raymond
Cooke

KEF ELECTRONICS

wich diaphragm and the first to use Meli-
nex (Mylar) for a low-mass dome
tweeter. In 1966, KEF introduced a driv-
er using Bextrene hard plastic cone ma-
terial, and since then many thousands of
these units and the flat diaphragm mod-
els have been sold to other speaker
manufacturers in many countries. Need-
less to say, computer techniques play an
important role in KEF designs, and some
two years ago, a unigue computerized
production system was installed. Unfor-
tunately, | was unable to see the plant in
operation, but | did have discussions
with Raymond Cooke and some of his
engineers. Basically, the speaker units
are not tested with frequency sweeps
but by a digital method based on the re-
jationship between the frequency re-
sponse and impulse response as ex-
pressed by the Fast Fourier Transtorm
(FFT). In other words, a loudspeaker's
frequency response and other data can
be calculated by a computer if the im-
pulse response is known. The advantag-

es are that it is much faster than frequen-
cy measurements, less critical of room
acoustics and, once the impulse re-
sponse is obtained, all other parameters
including transient behavior can then be
analyzed.

The unit under test is placed near the
center of the test room and fed with a
series of pulses. The resulting waveform
is picked up by a microphone and then
passed to an analog-to-digital converter
and a spectrum analyzer which has a
CRT display for monitoring before the
data Is stored in an HP-7900A magnetic
disc memory. To maintain a good signal-
to-noise ratio, the pulses are repeated
64 times and the responses averaged by
the computer. Drive units are usually
measured In batches of 94, and the data
is transferred to the computer which then
compares the sensitivites and re-
sponses at s-octave points before pro-
viding a printout listing matching pairs.
If, for example, the units are for a three-
way system like the 105, the process is
repeated for the other two drivers, and
finally they are matched in sets of six.
Crossovers are matched within 0.2 dB
so the complete loudspeaker systems do
not differ more than 0.5 dB from its part-
ner in the pair.

The same FFT measurement tech-
nique is used by the design engineers.
For example, cabinet resonances can be
investigated, and optimum phase loca-
tions of the driver units can be made. A
further development of the system is the
production of three-dimensional re-
sponse curves which are made by simu-
lating delayed response curves. As Lau-
rie Fincham, KEF's Chief Engineer, has
pointed out, steady-state response
curves do not show a loudspeaker's be-
havior with transients, such as occur nat-
urally in music.

Like other manufacturers, KEF has
broadened their range to include low-
priced models. For instance, the Cantor
fl. a new two-way system, costs only
100 pounds a pair {about $185) in the
UK.l Because of the experience and
technology involved, it is safe to say they
will outperform systems put together on
a 'hit or miss'' principle and costing a
lot more.. .

I would have liked to visit Celestion as
| know they are well advanced in laser
analysis, but time was pressing and |
had to get back to sunny Florida. Per-
haps I'll make it next year!
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Technics linear-tracking turntable.
Program it to play any cut. In any order. Even upside down.

Technics direct-drive SL-15. It automatically plays the record It accurately selects the record size and speed, finds the

selections you want and skips the ones you don't. It com- lead-in groove and begins playback at the touch of a button.
pletely eliminates tracking error and is so advanced it can More proof of the SL-15's accuracy is its quartz-locked,
even play upside down. direct-drive motor and dynamically balanced, linear-tracking
The SL-15's microcomputer and infrared optical sensor tonearm. In addition to tracking perfectly, the SL-15 plays a
let you play up to 10 cuts per side, in any order. Just press record as accurately upside down as it does right side up.
the program keys in the order of the selections you want to Technics also offers other linear-tracking turntables,
hear. And with the repeat button, the SL-15 can repeat the including our famous SL-10 and SL-7. Audition one and you'll
entire program or any selection. agree when it comes to linear tracking, Technics is a cut

The SL-15 performs virtually any function, automatically. ~ above the rest.

Technics

The science of sound

Enter No 29 on Reader Service Card




FQUIPMENT PROFILE

NAKAMICHI
700 ZXL
CASSETTE
DECK

Manufacturer's Specifications

Frequency Response: 20 Hz to 20
kHz, *1.5dB; 18 Hz to 24 kHz, *3
dB.

Harmonic Distortion: 0.8% for 400 Hz
at 200 nWb/m.

S/N Ratio: 66 dBA with Dolby B NR.

Separation: 37 dB.

Crosstalk: 60 dB.

Erasure: 60 dB at 100 Hz with metal
tape.

Input Sensitivity: Mike, 0.2 mV; line,
50 mV: NR, 100 mV.

Output Level: Line, 1.0 V; headphone,
45 mW; to external NR, 100 mV

Flutter: 0.04% W rms, 0.08% wtd. pk.

Dimensions: 19-11/16 in. (500 mm)
Wx10-5/16in. (262 mm)H x 9% in.
(250 mm) D.

Weight: 30.8 b (14 kg).

Price: $3,000.00.
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The Nakamichi 700 ZXL cassette deck can be thought of in
different ways: As a very high priced recorder with outstanding
performance, or perhaps as the Nakamichi unit which matches
the 1000 ZXL in most respects for $800.00 less. (Additional
details on some of the features to be described here may be
found in the June 1981 "'Equipment Profile’" of the 1000 ZXL )
The 700 ZXL is immediately impressive because of its size and
weight. The top and bottom of the front panel continue the jet
black of the rest of the cabinet, while the brushed-aluminum
center portion stands in vivid contrast to the black, adding to the
overall attractiveness. In the top section are three displays. The
one at the left has a series of annunciators that show the status
of ABL.E. (the auto-calibration processor), tape selection, EQ
noise-reduction mode and RAMM (Random Access Music Mem-
ory). Once started with Auto Cal/Run in record mode, AB.L.E
Fig. 1—Frequency automatically adjusts azimuth, bias, level (record sensitivity) and
responses using record equahzapon for any tape formulation. There are regular
Nakamichi EX Il tape with bias and EQ swﬁches‘wmch act as presets for adjustment rang
and without (dashed line) es, and iflogical combinations will be rejected by A.B.L E. aftera
Dolby B noise reduction. few adjustments. For example, it will adjust the deck for SX
(Type Il) tape for 120-uS EQ. but not for ferric-level bias. Such a
rejection is indicated by the A .B.L.E. annunciators, Bias, Level
and £Q, flashing until a correct choice is made - an excellent
implementation of this scheme

When auto calibration is completed, the results can be en-
tered into any one of four memories, inctuding the noise-reduc-
tion setting: Out, Dolby NR (the built-in Dolby B scheme) or Ext
(designed for the Nakamichi High-Com Il or the NR-100 Dolby C
add-ons). A manual setting facilitates changing just the EQ or
the NR mode if that is desired Green indicators show which
memory is being used and whether Manual Set is active

Other annunciators in the first (left) top-of-panel display show
when RAMM mode is active and what the program condition Is
RAMM is similar to a number of other systems in that it allows
the playing of a number of selections in any desired order to be
programmed. RAMM 1s unique, however, In that it encodes in-
formation on playback EQ and NR status for decoding in subse-
guent playback — a feature that is certain to be very nelpful to
some. In the center Is the four-digit tape counter, which provides
more resolution for exact location

The right-hand top-of-panel display consists of the two hori-
zontal LED-type bar graph level meters, each with 30 segments
These peak-responding devices cover a 50-dB range from —-40
to +10 dB, with momentary holding on any peaks to aid in
record-level setting, an excellent combination

Loading a cassette is a simple drop-in process, and the com-
partment door closes smoothly with a firm push. Eject is below
and to the left, and it requires a push to the left for actuation
This seems a little odd, because 1t is different from most. but it
certainly will not be mistaken for tape motion buttons, which are
wide, knurled bars which require just light touches for the logic
to take over. Pause, Stop, Play and the wind buttons all have
green indicators; Record has red. There is some interlocking in
the logic, which prevents adding record to play, but there are
other uses for these buttons. For example, record muting is ob-
tained by holding in Record while in that mode. Also, if Pause is
pushed during fast wind, the 700 ZXL goes into a cue mode
with wind reduced to one-third speed. Holding in a wind button
will reduce speed further to one-fifth that of normal. When a
cassette is inserted, there is some automatic take-up to eliminate
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The 700 ZXL easily meets its
demanding record/playback
specifications of +1.5 dB,
and it does so with all three
tape formulations.

T , i
RN ST SR
DOLBY | ! | | Ll
4 et e AR
i (o | LU LU | [
5 el 1] 0T AR R YAl
= RARI [ 111 |
a -20 T y — T
E 1L I | J
AR L CLn
[ TTO T T T

FREQUENCY — Hz

Fig. 2—Frequency
responses using
Nakamichi SX tape with
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Fig. 3—Frequency
responses using
Nakamichi ZX tape with

and without (dashed line)
Dolby B noise reduction.

any slack in the cassette. For a start at the absolute beginning of
a cassette, it may be necessary to rewind slightly.

in the nght half of the center section is a swing-out panel
which covers a number of controls and switches not necessarily
needed in day-to-day use. A light touch on the upper-right cor-
ner, and it swings up and out of the way. Revealed are the tape
bias and EQ selectors; the noise-reduction mode switch; input
pots for left, right, and blend microphones; the output level pot:
the play speed pitch control ( *6%), and switches for timer
(Record/Off/Play), memory (Stop/Off/Play), 400-Hz test tone
for external NR calibration (Off/On) and Filter (Subsonic/Off/
MPX). Most of the above are weli understood, but comments are
in order for two of them. The output of a microphone fed into
Blend goes into both left and right channels, providing a simple
and effective way of getting a centered sound image, such as
with a vocal, without the use of a separate mixer. The subsonic
filter 1s useful In two ways: It can be used to reject low-frequency
spurious signals such as from record warps, and it is needed

with the RAMM to keep its 5-Hz code signals out of the music
signal flow.

In the bottom biack section on the left are five small buttons
for RAMM (RAMM, down [arrow], up [arrow], Set and Reset).
RAMM, of course, puts the deck into that mode, and the others
control programming for playing up to 15 selections in any
sequence up to a total of 30 plays. When recording a series of
selections, the encoding and numbering can be automatic or
manual. Just to the left are the power on/off switch and the
headphones jack. To the right are the two Auto Cal buttons,
Azimuth and Run, both with green indicators. Starting Auto Cal
(from record/pause to Run/play) results in automatic record-
head azimuth alignment, and Azimuth tflashes during this pro-
cess. When it stays off, adjustments in bias, level and EQ are
made, with the associated annunciators flashing indications of
the steps being taken. if a tape has already been matched, but
there Is some question on alignment, then just that button is
pushed. The detalled information on any set of adjustments for
any formuiation can be entered into tape memory (positions A to
D) with select buttons on the right-hand side of the bottom strip.
After an Auto Cal, Standby/Set indicates that a memory can be
selected. Once that is done, the settings for that tape will remain
In memory, even with power off, as there are memory back-up
batteries just for this purpose The Manual Set button permits
making a change in EQ or NR mode as desired. Green status
bars remind the user of memory condition. Just to the left in the
middle of the bottom strip are the counter reset button and the
tape /source monitor switch. At the right end is the dual-section:
friction-coupled line-input pot with a split-bar knob which allows
easy adjustment of levels for the two channels, separately if
desired. There is complete mixing capability between the line
inputs and those for microphone.

On the back panel are the four line-in/ling-out jacks and the
eight NR encoder/decoder in/out jacks, all gold plated. There
are also DIN-type sockets for the RM200 (transport only) and
RM300 (full function including RAMM) remote controls and the
NR-100 Dolby C add-on. The memory back-up battery compart-
ment for two AA cells is here too.

The steel top and side cover was removed for an examination
of the internal construction. The inside surface of the top was
covered with a rubberiike pad, probably to make things more
snug and to damp out any panel vibrations The soldering on the
many p.c. boards was excellent, with just occasional flux resi-
due at a couple of the hand-wired points. There were about 10
good-sized cards with several smaller ones, all with high-quality
components Parts were identified on both sides of the cards,
but servicing on this deck is best left to the experts The chassis
construction was quite rigid, and the sophisticated, dual-capstan
tape drive with the cam system and the auto-azimuth alignment
scheme was Impressive

Measurements

The playback responses of this Nakamichi deck were excel-
lent for both equalizations, within a dB except for one single iow-
frequency point. The play speed was just 0.1% slow, and the
meter indications for a standard level was just a fraction of a dB
low. Many different tape formulations were tried with the 700
ZXL, and A B L E. achieved excellent results with all of them. All
of the subsequent tests, however, were run with three Nakami-
chi tapes provided with the deck.
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Loran™ is the cassette o the future. ..

but it's here right now. The original and
only heat resistant cassette snell and tape
that withstands the oven temperatures of
a car dashboard in the sun. Testing proves
that even TDK or Maxell canrot ta<e this
kind of punishment.

With Loran, you'il capture a full range
of sound as you've never heard it befara.
Tape that delivers magnificant reproduc-

tion of highs and lows, along with an excep-

tionally low background no se level. Super
sensitive with an extremely high max:mum
recording levei capability. “hat means you
can record Loran at high input levals for
greater clarity. As a matter of fact we rec-
ommend it.

Because of our cassette shell, Loran

WHEN ALL OTHERS

tape can stand up to baing accidentally left
near a source of excessive h2at in your
home cr im your car. it is indeed the finest
quality tape availakie :cday.

Loran also has exclusive features not
available or any other cassette. 3afety
Tabs™ (patent pending} prevent accidental
erasures. But uniike other casseites, you
can restore i's erase and record capab:lities
simply by turning the Tzb screw a /2 turn.
Our Hub Lock (patert panding) cecures
the tape t2 the hub in such a way that the
tarder it is pufled thz tighter it's held.

With all these features it's no wander
Loran was selected as “one of the most in-
novative consumer electronics products...
by the Consumer Electronics Show Design
and Engineering Ezhidition.

Every Loran tape comes with a full life-

time warranty. Listen to Loran. The new
generation of cassettes is here right now.

LORAN SO

LOHF\N

The Design of Spectacular Sound

.LORAN GASSETTES

ARE SAFE AND SOUND SENSATIONAL.

Loran™ w}l'a'sw




The auto-calibration
processor, dubbed A.B.L.E.,
1s the star of the show,
making a series of
adjustments

in seconds.

With a specified 20 Hz to 20 kHz response *+1.5 dB, the
recorder called for a critical examination. Record/playback re-
sponses were taken at Dolby level and at 20 dB below that, both
with Dolby B NR and without it. Figures 1 to 3 show that the
deck easily met the demanding *1.5 dB limitation, both with
and without Dolby NR. It should be kept in mind that the results
were obtained from computer-derived information for deck set-
tings that were retrieved from memory. The Dolby tracking was
generally excellent, including close-to-exact matches at Dolby
level. Table [ lists all of the 3-dB down points, and all are better
than the specifications, particularly at the low end. Note the
high-frequency headroom evidenced in the Dolby-level plots and
the flatness of all of the responses.

The auto-azimuth alignment scheme was checked by the
record/playback of a 10-kHz tone at the completion of the pro-
cess. There was just 20° phase discrepancy between the
tracks, one of the best to date. The phase jitter with the same
tone was only 10°, the best seen to date. The multiplex filter
was 1 dB down at 15 kHz and 31.4 dB at 19 kHz. The subsonic
filter was 1 dB down at 30 Hz, -3 dB at 27 Hz, and -10 dB at 25
Hz. This is more attenuation than would be needed for some
purposes, but to ensure proper RAMM encoding and decoding
and minimum effect on the music, the 5-Hz code signal must be
reduced greatly. The bias in the output during recording was
very low, much better than most recorders. There was no 15-
kHz loss measured with repeated replays using tapes known to
be sensitive to certain decks. The 400-Hz (390-Hz actual) oscil-
lator had just 0.22% distortion, pienty low enough for its intend-
ed purpose. The separation at 1 kHz was 51 dB, noticeably
better than the 37-dB spec. The crosstalk at the same frequency
was down more than 85 dB, and erasure was down more than
75 dB at 100 Hz with metal tape, both better than spec and
quite excellent.

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

With Dolby B NR Without Dolby NR

Dolby Lvl -20 dB Dolby Lvl -20 dB
Tape Type Hz kHz Hz kHz Hz kHz Hz kHz
Nakamichi EX Il 12 124 14 243 12 124 12 257
Nakamichi SX 12 11.7 12 245 12 11.9 12 252
Nakamichi ZX 12 152 14 252 12 154 12 257

Table II—Signal/noise ratios with IEC A and CCIR/ARM
weightings.

IEC A Wtd. (dBA)
W/Dolby NR  Without NR

CCIR/ARM (dB)
W /Dolby NR Without NR

Tape Type @DL HD=3% @OL HD=3% @DL HD=3% @DL HD=3%
Nakamichi EX I 585 632 495 538 572 619 464 507
Nakamichi X 616 676 523 575 608 668 500 552
Nakamichi ZX 612 704 522 609 601 693 493 580

Fig. 4—Third harmonic
distortion at 1 kHz vs.

record level, using Dolby B
noise reduction.

Fig. 5—Third harmonic
distortion vs. frequency at
10 dB below Dolby level

using Dolby B noise
reduction with Nakamichi
ZX tape.

The third harmonic distortion was measured with a 1-kHz
tone from -10 dB to the point where HDL; = 3% for the three
tapes with Dolby B NR. Figure 4 illustrates that the distortion was
very low for all of the tapes, but especially so for the ZX metal-
particle formulation. This is in refreshing contrast to the “metal
compatible’” decks that actually have poor distortion perform-
ance with Type IV tapes. Also note the very high (+10.4 dB

exactly) 3% MRL with ZX. Distortion was about 30% higher
without Dolby B NR. It was difficult to get precise distortion fig-
ures at -8 to -10 dB because of noise effects, but they were very
close to 66 dB down from the fundamental or a superbly low
0.05% . HDLs vs. frequency was measured from 30 Hz to 7 kHz
at -10 dB in Dolby B mode with ZX tape (Fig. 5). Distortion
across the band was very low — the best ever seen, with just
0.032% (!) at 1 kHz. The sharp rise to 7 kHz is not very high,
and it's not too surprising as the 700 ZXL is one of ihe few
decks that is flat to 21 kHz (third harmonic of 7 kHz)

The input sensitivities were 0.17 mV for mike and 50 mV for
line, both good, low voltages. The input overload points were an
incredible 2.3 volts for mike and over 30 volis for line. Output
clipping appeared at a level equivalent to +17.1 dB relative to
meter zero, one of the best ever measured. The line input pot
sections tracked within a dB from maximum down more than 60
dB, noticeably better than most. There ' was some variation in the
input impedance with rotation of the pot, but the values were 20
kilohms or above, even at 20 kHz, in all cases. The line output
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Shure supplies

a replacement
stylus (needle)
for virtually
every cartridge
we’ve ever made

No miatter which Shure cartridge you own, from today's V15 Type
IV all the way back ta the M3D, the first true high tidzlity stereo
cartridge, you can get a Genuine Shure replacement stylus that
can bring it right back up te its original performance specifi-
cations. Upgrade styli are available to fit some Shure cartridges
for performance beyord criginal specifications.

Even as the perfermance ot the rest of your high fidelity system
ca@ be no belter than the performance of the cartridge. the
performance of a fine Shure cartridge can be no better than its

" SUPLRTRAC x

SHURE
ik

...asound
investment

in record care
& listening
pleasure

stylus. Cartridges can't wear out— styli do. A worn or damaged
stylus can cause irreparable damage to your valuable, possibly
irreplaceable record collection. Don't take the chance! Have your
stylus prolessionally inspected at /east once a year, and replaee it
if necessary with a Genuine Shure replacement stylus.

Don’t be focled by cheap imitations. Sophisticated equip-
ment designed by Shure assures uniformity and unwavering
adherence to specifications. Insist on the name SHURE on the
stylus grip.

5a

SHURE

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 6G204. In Canada: A C. Simmonds & Sons Limited.
wManufacturer of high fidelity companents, microphones, loudspeakers, sound systems and related circuitry.

Enter No. 24 on Reader Service Card



While the Nakamichi

700 ZXL does have a high
price, the deck offers
performance which is
unsurpassed overall.

+0.5 : =
B olizov 2 = A
SPEED [ |
o [ J
05l - — L—
WwTD, Pk O T o = o | ] L
FLUTTER M"‘\I Ml
(%) — £ S| i o R
Oy [ I 1
W rms B e et g B = .
FLUTTER OF——F—+—+—+— - e —
(%) |- | SEC[==~

TIME -

Fig. 6—Tape play speed
vs. time and line voltage,
and wtd. peak and wtd.

rms flutter (three trials
each).

was 990 mV, slightly below spec, with high-Z loading. With a
10-kilohm load, this dropped to 817 mV, the expected result
with the 2 2-kilohm source impedance

The headphone output was 554 mV to 8 ohms or 38 mW —
lower than the 45 mW specified for an unstated load. A very
high level was possible, however, with all of the headphones
tried, and the level could be easily set to suit with the output level
pot. That control tracked within a dB from maximum down about
45 dB, quite acceptable for this function. The bar graph level
meters were 10 dB down with a 10-mS burst and required a
100-mS duration to reach zero. They thus should be described
as fast-response meters, rather than peak responding. The de-
cay time was 1.8 S, which is to the IEC standard. Meter indica-
tions were 3 dB down at 7 Hz and 21.2 kHz.

Tape play speed wandered very little with time, and the aver-
age speed changed just slightly with shifts in line voltage. The
flutter was very low, *0.058% weighted peak and 0 039% W
rms, and the values were quite constant with time — much
steadier than with most decks. The wind times for a C-60 were
45 seconds, fast and smooth. The 700 ZXL pitch control had a
range from -6.7 to +7.8% (semitone = 5.9%) of normal play
speed. Run-out to stop from wind or play took less than a sec-
ond, as did any other mode change.

Use and Listening Tests

Tape loading and unloading were easy and convenient, more
so after learning the position of Eject below and to the left.
Access was quite good with the compartment door open, but
some tasks were best done with the window/cover removed
the door closed, and the deck in play. All of the tape motion
controls were completely reliable, including use of the cueing
scheme and record muting. RAMM performed faultlessly, but
some familiarization time was needed for use with minimum
fuss. The star of the whole show was A B.L.E. with its outstand-
ing capability to make in seconds a whole series of adjustments
that would be a challenge on anyone's test bench. Tape mem-
ory proved to be an essential and valuable adjunct in regular use
of the deck. For much of the testing, of course, it was only
necessary to use Azimuth in addition to selecting the correct
memory. The annunciators were of great assistance at times,
including cases of incorrect tape-type settings.

| did not have occasion to use the three-mike recording
scheme, but since | use "'centered’’ mikes regularly with my
mixers, | can attest to the value of the blend microphone. Al
switches and controls had a good feel to them, especially the
line-input pot. The meters gave excellent indications for setting
levels, and the temporary peak holds in each channel helped in
that regard They were easy to read under a wide range of
lighting conditions. The owner's manual has text that is direct
but quite detailed in 30 plus pages. There are many excellent
iflustrations, including the seven-page section on RAMM. There
are extensive maintenance instructions with worthwhile cautions
that should be followed.

Sources for the record/playback listening tests included pink
noise and a number of discs, mostly from Mobile Fidelity and
dbx. The Dolby matching was obviously excellent, and the sonic
resuits were very fine even with some portions that were record-
ed at over-normal levels. Record, pause, and stop noises were
all guite low — down into tape noise. Timer start went into play
or record, as selected, after a five-second delay after power
turn-on. The Nakamichi 700 ZXL has a very high price: For that
this deck offers performance that is unsurpassed overali

Howard A Roberson
Enter No. 30 on Reader Service Card
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/VIERIDIAN TAKES HIGH FIDELITY BEYOND THE MUNDANE

Meridian is a unigue line of audio compo-
nents produced by Boothroyd Stuart Limited of
London, one of the most prestigious design
teams in the world. Now in America, Meridian
signals the arrival of a new, beautiful and
unconventional approach to high-fidelity.

Meridian products are designed to create
an utterly believable musical experience in
your home. Meridian’s quest for excellence,
demands engineering of the utmost sophisti-
cation, but excessive complexity of no redeem-
ing benefit to the user is carefully avoided.
Meridian form is always dictated by function,
and yet, the components never fail to blend
gracefully into the most tasteful home settings.
Above all, Meridian products represent excep-
tional value and deliver performance which,
in many respects, is unsurpassed at any price.

Meridian electronic components are dis-
tinguished by their appealing visual design,
absolutely state-of-the-art performance, and

unigue modular configuration. The modular
design provides unusual update capability
and maximum system flexibility.

Meridian InterActive Loudspeakers reflect
the world's most sophisticated active loud-
speaker technology and embrace some of the
most crucial elements cf human psycho-
acoustics. Each loudspeaker includes two
built-in power amplifiers and special time delay
circuitry which ensures coherent arrivat of
bass and treble information. Despite their com-
pact, elegant proportions, Meridian InterActive
Loudspeaker systems can produce substan-
tial deep bass energy. Their slimline styling
actually helps improve dispersion and enables
them to reproduce music with astonishing
multi-dimensional clarity and detail.

Meridian products have received rave
reviews from hard-to-impress audio critics
around the world. Find out why. Write for more
information, review reprints, and the name
of the authorized Meridian dealer nearest you.

MERIDIAN AUDIO or AMERICA

Dept. AU-182, P. O. Box 653, Buffalo, NY 14240

Models shown: Preamplifier/Control Unit 101, FM Tuner 104, InterActive Loudspeaker M2
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EQUIPMENT PROFILE

dbx MODEL 20/20
COMPUTERIZED
EQ/ANALYZER

Manufacturer’s Specifications

Equalizer Section

Filter Center Frequencies: 31.5, 63,
125, 250, 500, 1k, 2k, 4k, 8k, and 16k
Hz.

EQ Range, Each Filter: -15t0 +14 dB.

Resolution: One-dB steps, +0.25 dB.

Maximum Input or Output Level: +15
dBV (5.6 V).

S/N Ratio: 80 dBAre 1 V.

THD: 0.01%, 20 Hz to 20 kHz.

Computer EQ: Typically within +1 dB,
18 iterations within 15 S.

EQ Memory: Stores 10 curves.

RTA Section

Filter Center Frequencies: Asabove.
Relative Accuracy: *1 dB.

SPL Calibration: Within 3 dB.

Display: From -15 to +14 dB in each
band with 1-dB steps, with horizontal bar
LEDs.

Band Detector: Average responding.

SPL Range: From 4510 124 dB, +3 dB

SPL Detector: Rms responding.

Microphone Type: Electret condenser,
omnidirectional.

General Specifications

Dimensions: 19in (483 mm)W x 5% in.
(133mm)Hx 12% in. (311 mm)D.

Weight: 21 |b. (9.5 kg).

Price: $1,500.00.
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+20 P The dbx 20/20 equalizer/analyzer is a sophisticated, well-
thought-out combination under the control of a built-in microproces-
r \,‘ sor. The unusual, automatic equalization performed by the 20/20 is
+1o a standout achievement, even in this day of complexity and rapid
A : . change. The black front panel is quite attractive with silver-colored
pushbuttons and toggles and white lettering, which also makes for
excellent legibility, even in dim light. Under Memory there is a 3x4
array: The 10 memory buttons, Set Flat, and Enter Memory. Each
10 memory switch has an adjacent status light to indicate if the EQ in
Y/ N/ N/\/ \/ that memory is being used. Set Flat will reset any EQ being used,
and In the display, to zero reference level with a single push of this
~20 l v switch — much easier than trying to adjust each band manually
With Enter Memory, an EQ obtained manually or with the computer
inuse can be entered in any of the 10 memories
FREQUENCY — Hz Just to the left of the display is a double row of similar push-
. o buttons: Auto EQ/HFR Curve, Average: Enter/Compute, Moni-
Fig. 1—Frequency also at -15dB individually, | 1, g,rce/Tape and Pink Noise: On/Off The Auto EQ button
responses with filters at all at +14 dB, and all at initiates the process of the computer-controlled equalization us-
0dB, each at +14 dB and -15dB. ing the signal picked up by the system's microphone and with
the high-fidelity system drniven by the built-in pink-noise source.
There 1s automatic checking to make certain that the pink-noise
Is turned on and that the level picked up by the microphone 1s
sufficient for the auto EQ. Then, each channel of the digitally
controlled equalizer is boosted or cut so that the compensating
equalization makes the tctal system response fiat, all the time
keeping close to the same average level. The process stops
when the response I1s within 1 dB or when there have been 18
successive attempts at EQ, with a maximum time of 15 seconds
— a marvel to behold. The HFR Curve button adds a frequency
roll-off of 1 dB per octave starting at 2 kHz to any EQ displayed.
This is a handy way of getting one version of a so-called house
curve, somewhat corresponding to the effect of the extra ab-
sorption of the highest frequencies in a performing hall.

The averaging function of the 20/20 is one of its most inter-
esting and important features. Perceptive listeners know there is
a change in high-fidelity system performance from one listening
position to another. The requirements for equalization, therefore,
change as well. Some sort of average correction might be de-

NN/

RELATIVE LEVEL-~dB

10 100 Ik 10k 20k

DIBPLAY MODES
- aTa

= .-

RTA SENBITIVITY
ue ~

" . —
BTA BOURCE
Line L

RTA MOUTS
PEANMOLO AVES

sired, but that is difficult to do manually, even with quite a few
notes. With the 20/20 the corrective EQ can be stored for up to
10 different positions. With Enter, the user selects which of
these Is to be averaged by use of the Memory buttons; Compute
performs the automatic averaging of all those entered. If desired
the result can then be entered into memory. It is thus quite easy
to store EQ for particular individual positions as well as averages
of any combinations desired. Status lights help keep track of
things.

Just to the right of the display Is another double row of push-
button switches. In EQ, the display is of the EQ being used,
whether from memory or one that has been entered manually.
The levels shown in RTA are the result of the input selected,
either line or mike, and the RTA sensitivity can be shifted in 10-
dB steps over a 50-dB range. With the microphone in use, the
minimum level is 45 dB (at -15 dB and 60 dB reference), and
the maximum level is 124 dB (at +14 dB and 110 dB refer-
ence). The Peakhold RTA mode holds the maximum level in any
band and in the SPL channel while it is on. Avg is used for the
normal RTA average-responding mode, and the SPL channel is
returned to its normal rms response

The display isa 30 x 10 LED matrix with 1-dB steps from -15
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The unusual, automatic
equalization performed by
the dbx 20/20 is truly a
standout achievement.
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to +6 dB; (6) with all three
filters at -10 dB, and

(7) with same filters at
+10dB. Curve (8) shows
HFR response, (9) 2- and
4-kHz filters at -3 dB, and
(10) with HFR added.

Fig. 2—Swept frequency
responses with (1) 125-

and 500-Hz filters at

+5dB, (2) at +10dB, and
(3) at -5 dB; (4) with

250-Hz filter also at -5 dB;
(5) with 250-Hz filter shifted

Fig. 3—Input and output
waveforms with 350-Hz
square wave and 4-, 8-,
and 16-kHz filters at

+10 dB. Vertical scale,
2 V/division; horizontal,
0.5 mS/division.

to +14 dB for each of the 10 channels, plus a single column of
30 LEDs covering the same range for the SPL channel. There is
a dB Ref annunciator with a '0’"" shown for EQ mode and from
60" to ""110" shown for RTA mode, depending upon the
setting of the sensitivity. Each of the LEDs is a short, red hori-
zontal bar, and all are lined up at 0 dB in EQ if Set Flat is
pushed. Spring-loaded toggles are below the display, one for
each channel. Pushing a toggle up increases the level in that
channel in 1-dB steps (down for a decrease In 1-dB steps), at a
faster rate if the toggle is held in longer than a few seconds. The
LED bars are bright enough to be seen easily under a wide
range of lighting conditions
The power on/off switch and a microphone jack compiete
the features of the front panel, but it should be noted that the
unit is supplied ready for rack mounting. There are stereo in/out
phono jacks on the rear panel for connections to a preamp's
tape monitor loop and to a separate tape recorder. There is also

another mike jack, a pink-noise output jack of fixed level, the
memory battery compartment, and a fuse holder

Removing the cover of the 20/20 gives one pause in con-
templating two chassis-size p.c. boards, one above the other
The top board has over 60 ICs, all in sockets, and there was a
shield between the two cards. All of the parts were labeled, and
the soldering was excellent. Ribbon-type cables were used be-
tween cards, including the one for the display on the back of the
front panel. There was an inverted chassis with a bottom cover,
making for excellent rigidity and shielding.

Circuit Description

Certain portions of this equalizer/analyzer are similar to other
units. The similarity stops, however, when we consider the mi-
croprocessor system and its interfaces, particularly to the digital-
ly controlled graphic equalizer. For those who would like to dig
more deeply into the details of this unit, reference should be
made to "An Automatic Equalizer/Analyzer,'' by Robert W
Adams of dbx, AES Preprint No. 1680 (E-3)

Measurements

The equalizer was the first section to be put under test. The
center frequencies of the filters were more accurate than most,
within 1% of the ISO standard in most cases The filter shapes
were very consistent from channel to channel as shown in Fig.
1 The boost/bandwidth characteristics were quite comparable
to other units with a 1-octave bandwidth (Q = 1 4) obtained with
an 11-dB boost: a Q of 1 was secured with a 7-dB boost

With all of the filter sections put to maximum boost and then
to maximum cut, additional swept responses were run (Fig. 1)
The results are not typical, and, therefore, some explanation is
required. The dbx 20/20 utilizes both series and parallel addi-
tion of filter section outputs. When the outputs combine, there is
a combination of voltage and gain addition. Thus, the boost
obtained with all filters at maximum is more than the 2 or 3 dB
increase reported on other units. With all sections at maximum
cut, another condition existed: The cut of the combination was
about 25 dB in the center of the band, but it fell off greatly at the
frequency extremes. A series of tests showed that at 31 5 Hz
the total cut was increased to 23 dB when the 63-Hz filter was at
maximum cut along with the 31 5-Hz filter. As additional filters
were put to maximum cut, however, the actual cut at 31 5 Hz
was reduced. Examination of the filter phase responses showed
that the shifts caused by sections more than a band away were
great enough (up to 125% to cause the reduction effect ob-
served. The shifts are not as significant as they might seem
immediately. 1t has been common practice to run responses on
equalizers with all controls at maximum positions, but that is
really a never-do-it condition. In fact, the dbx 20/20 can’t cre-
ate such a situation in its automatic mode, because the adjust-
ments are made to keep the average around the 0-dB reference
These results do show the desirability of keeping the same type
of centering for manual adjustments as well. The phase shifts
with typical settings were quite acceptable.

With all filters at O dB, the response was within 0.3 dB from
20 Hz to 20 kHz, down 3 dB at about 100 kHz. A series of
swept responses were made (Fig. 2) with several combinations
of filter settings. In general, the figure captions are self-explana-
tory. Note the difference in curve shapes between boost and cut
settings: (1) vs. (3) and (6) vs. (7) Curve (5) shows how consid-
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The memory storage feature
combined with the averaging
function sets this unit apart
from all others.

erable boost could be needed to reduce cut between two other
bands Curve (8) shows the high-frequency roll-off that can be
added to any EQ with a single touch, somewhat cifferent from
the specification and the display because of filter combining
Figure 3 shows the input and output of a 350-Hz square wave
with a rather unlikely setting, even in manual. The overshoot and
ringing observed is a typical result for octave-band equalizers
with such boosts. It is presented here as a reminder to the read-
er that boosts which are large (Q greater than 1.0) can cause
these effects.

The input impedance was exactly to the 47-kilohm specifica-
tion for most of the audio band, falling somewhat at the highest
frequencies. The output impedance was a little less than the
specified 470 ohms (very good), rising at the frequency ex-
tremes. The gain was within 0.1 dB of 0 dB. With various auto
EQs with the pink-noise source, the overall output level was
normaily within 2 dB, quite good for the automatic level adjust-
ment scheme. The maximum input/output was 7.2 V for the
great majority of the band, dropping slightly at 20 Hz, to 7.0 V
with a 10-kilohm load. The output polarity matched that of the
input.

There was no slew-rate limiting observed with 3-V in with
frequencies up to 100 kHz. The harmonic distortion was right at
the specified 0.01% for most of the band, although it was slight-
ly higher at 20 Hz. THD and noise was 0 08% with 2-V out at
100 kHz, an excellent figure. The IM distortion was less than
0.003%, rising to 0.01% just below clipping. The signal-to-
noise ratio was an excellent 86 dBA with a 1-V reference.

Attention was then turned to the RTA section of the dbx unit.
The peaks of the analyzer filters were within 6% of the standard
ISO frequencies, and many were much closer. For the same
threshold, the channel responses were very close, generally
within  *0.5 dB. With pink noise fed in, the indications were
within 1 dB. With 0-dB indications in all 10 channels, the SPL
channel read about 2 dB high (+12 dB) Such a discrepancy
can be caused by out-of-band energy going to the SPL channel,
or the "'extra’’ energy compared fo that in a channel with its
peaked filter. The RTA filters are fairly peaked with crossovers to
adjacent channels at about -12 dB. The thresholds for each of
the 1-dB steps were very accurate in each of the channels. A
change in input level of 27 3 dB was required to complete the
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Fig. 4—Swept responses

and display with EQ from
Memory 1 (top), Memory 5

(middie), and Memory 6
(bottom).

Fig. 5—dbx 20/20 with
EQ from Memory 1
displayed.

28 steps, an average of 0.98 dB per step, much more accurate
than most such equipment

The line input sensitivity was 1.07 V for a 0-dB indication at
110-dB and 3.3 mV at 60-dB zero reference. Band level was 96
dB, and SPL channel level was 108 dB with 0.9-V rms pink
noise input. Each of the 10-dB steps from 60 to 110 dB were
substantially exact The SPL indications using the supplied mi-
crophone were within 1 dB of the Ivie IE-30A and Gen Rad
1933 precision-SLM reterence units; this is far superior to the
great majority of octave-band RTAs. There was a small rise at
16 kHz with the microphone pointed at the speaker source. In a
direct field, therefore, the most accurate results would be ob-
tained with the mike angled off 1o some extent, more toward
grazing incidence. The microphone’s 0.580-inch diameter pre-
vents easy calibration checks, but as supplied there was no
need for adjustment

Tone-burst tests were utilized to check the dynamic re-
sponses. The SPL channel had full charge and discharge times
of about 500 mS, satisfactory for most uses. In the main display
the 31.5-Hz filter had 1 5-S charge and discharge times, the 1-
kHz filter had 150 mS, and the 16-kHz channel had 100 mS.
The response times were the same In peak-hold mode. All of
these times are generally satisfactory, although for music moni-
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The dbx 20/20 is truly
unique in its technology and
its useful capability.

toring, faster charge and slower discharge times can be benefi-
cial, as with a tape deck.

The pink-noise generator output was flat across the band
within =1 dB, and the sound was smooth without any recycle
clunks observed. The maximum output level was 185 mV (175-
mV specification), controflable down to less than a mV with the
slider. The fixed output on the back panel was 47 mV, much
lower than the 150-mV spec, which dbx is changing. The output
impedance was very low, about 90 ohms.

Use and Listening Tests

The 32-page instruction manual includes many excellent fig-
ures, although there are some atypical EQ responses shown.
The text gets a lot of essential information across very well with
very good operating instructions and desirable cautions on
avoiding excessive boost. Interconnections are shown for add-
ing EQ to recording or to a pink-noise response test, but it
seems that with all its sophistication and complexity, the dbx
20/20 should have included these functions as features with
only a few more switches.

With the equalizer /analyzer installed in the tape-monitor loop
of my system, the fascinating automatic EQ mode was used at
several points in the listening area, and the results entered into
the unit's memory. Figure 4 shows the results from two of the
positions (Memories 1 and 5) and the application of the HFR

curve to Memory 5 (stored in Memory 6) Memory 1 s the result
from a location which was not considered good for listening, and
the plots show a number of deficiencies. The connected-bar
curve shows what appeared in the dispiay, while the continuous-
line plots show the actual EQ applied to the system. The reduc-
tion in the high-end boost when adding HFR is quite apparent in
the figure, as it was to the ear | preferred a result in between
and a slight manual adjustment achieved that purpose. Figure 5

shows the actual display of Memory 1
Music monitoring was quite easy with the 20/20, although
different time constants would have been better, as mentioned
earlier. The peak-hold function was interesting to use, but a
faster response time seemed appropriate for such a use. The
display was always easy to read under a range of light levels.
The annunciators in the display include one which informs the
user when the batteries for memory hold (when the unit is off) are
running low — a useful and potentially important feature. The
auto equalization was always performed quickly, with automatic
indications if the level from the speakers was too low or if the
noise generator was not on. The memory storage feature in
combination with the averaging function further sets this unit
apart from all others. The price is considerable, but the dbx 20/
20 is truly unigue in its technology and its useful capability
Howard A. Roberscn
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EQUIPMENT PROFILE

NAD 6050C
CASSETTE
DECK

Manufacturer’s Specifications

Frequency Response: 40 Hz to 15
kHz; with metal tape, 40 Hz to 17
kHz.

Harmonic Distortion: One percent at
0dB.

S/N Ratio: 56 dBA, 65 dBA with Dolby
B NR and 70 dBA with Dolby C NR.

Separation: 40 dB.

Erasure: 65 dB.

Input Sensitivity: Mike, 0.6 mV: line,
90 mv.

Output Level: Line, 580 mV; heagd-
phone, 60 mV at 8 ohms.

Flutter: 0.06% W rms, 0.15% wid. pk.

Dimensions: 16 in. (420 mm) W x
4% in. (110 mm) H x 9% in. (230
mm) D.

Weight: 12% |b. (5.7 kq).

Price: $298.00.
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Fig. 1—NAD 6050C Dolby C NR (solid line),
frequency responses using  Dolby B NR (—), and
Maxell XL I-S tape with without NR (— —).
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Fig. 2—Frequency
responses using Maxell
XL II-S tape with Dolby C
NR (solid line) with

matching bias and
maximum bias (see text),
also with Dolby B (—) and
without NR (— —).

4 B 6 6 3 O 2 ¢ &

The NAD Model 6050C cassette deck is one of the new
breed that include the recently developed Dolby Type C for
greater noise reduction. The results given later in this report will
amply demonstrate that NAD has made a very successful imple-
mentation at an appealing price; their stated philosophy is to put
emphasis on products with high performance, but without frills
that are high in cost. It is not surprising, then that the deck is a
two-head unit and that the tape-motion controls are not part ofa
sophisticated logic system. The tape-motion pushbuttons give
the impression that there is at least one solenoid being used
because such a short push is needed for action. In fact, a cam is
used to move heads and pinch rolier, which takes about one
second before latching occurs. The Play or Rec button must be
held in this long when going into one of these modes or the unit
drops back into Stop. It is possible to go into record mode with
the use of just the one button. When in Play, the wind buttons
obtain cue/review modes, which can accelerate finding the be-
ginnings and ends of selections. A cassette Is inserted very easi-
ly with just a slight push upwards and then pushing in the bottom
over the spring retainers. Access for maintenance tasks IS out-
standing as there is no door or guide frame In the way A snap-in
dust cover is provided to minimize dust collection on the heads
and moving parts.

The level meters are peak-responding with horizontal LED bar

graphs, yellow-green for '-18"" to "0" and red for "+2" and
'+4 " There is a red LED at the bottom (left) of each bar graph,
illuminated when the deck is turned on. Just to the left are simi-
lar indicators for Dolby B, Dolby C, and record mode. Below are
the separate left and right record-level pots with medium-size,
easily turned knobs. The Dolby NR rotary switch has positions
for Off. B and C; the multiplex filter control has a separate push-
button on/off switch. The tape-selector switch changes both
bias and EQ and offers: i/Norm, Il/CrO. and IV/Metal. NAD
deserves at least a small plaudit for including the IEC tape-type
reference designation — more manufacturers should do so.
There ic a bias-adjust pot with center detent for best tape-to-
deck matching, an important feature.

The tape counter has a reset, but there IS No memory
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The flatness of the response
with the 6050C was among
the best ever seen for any
recorder at any price.
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Fig. 3—Frequency
responses using Maxell

(solid line), with
Dolby B (—) and

MX tape with Dolby C NR without NR (— —).
BN=ryrre *  Fig. 4—Third
] AMAXELL XL T-5 harmonic
—° i distortion vs.
/7’1 level in Dolby
/ // g mode (Dolby B or
R 10 = = “° 7 Dolby C)at1kHz
) @ using Maxell
.C:> w XLI-S, XL li-S,
x ¥ and MX tapes.
B =
& ol -60 I
&
oot Mgrlzn T8 %

ZERO
RELATIVE RECORD LEVEL — dB

scheme, so rewinding to zero requires watching the countdown.
The left and right mike and headphones phone jacks and the
pushbutton power switch complete the front panel Line in/out
connections are made on the back panel via phono jacks or a
DIN socket. Removal of the steel side and top cover exposed
one large p.c. board, with the great majority of the circuitry,
installed foil side up. The soldering was excellent with no flux
residue except at a few hand-wired points. Most of the adjust-
ments were labeled, and parts were identified on the component
side of the card. The transformer seemed small at first, but it
was just warm to the touch after several hours of operation, so
current drain was obviously low. The single-motor drive had a
medium-size flywheel, and it was interesting to observe the rota-
tion of the head-roller positioning cam with a push of either Play
or Rec.

Measurements

The playback responses of this NAD deck with TDK and
BASF test tapes were excellent — within a dB for both equaliza-
tions, with a few minor exceptions at the low end. Many high-

frequency points were within 0.4 dB, much better than many
high-priced decks. Tape play speed was just 0.2% fast, a minor
discrepancy. The playback level indication was very close, well
within the resolution limits of the LED bar graph. The record/
playback responses of the 6050C were checked with many dif-
ferent formulations of all types using pink noise as a source with
the output on playback fed to a /s-octave RTA. The results were
very good to excelient for most of the tapes, including Maxell XL
I-S, XL II-S and MX which were used for setting up the deck by
NAD. Best matching, after the Maxell tapes, was obtained with
Ampex MPT, BASF Professional Il, Fuji FX-Il, Memorex HBII,
Osawa MX, Scotch Master !, Sony SHF, and TDK SA, SA-X and
MA-R.

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

With Dolby NR Without Dolby NR

Dolby Lvl -20dB Dolby Lvl -20dB

Tape Type Hz kHz Hz kHz Hz kHz Hz kHz
Maxell XL I-S B 27 70 31 158

c27 86 31 160 27 74 27 70
Maxell XL IS B 29 83 29 162

€20 109 29 164 29 96 29 175
Maxell MX B 29 109 29 161

C29 158 23 i3 29 121 28 175

Table Il—Signal/noise ratios with IEC A and CCIR/ARM
weightings.

IEC A Wtd. (dBA) CCIR/ARM (dB)
W/Dolby NR  Without NR W/Dolby NR Without NR
Tape Type @0OL HD=3% @0OL HD=3% @DOL HD=3% @DL HD=3%
Maxell XL I-S B 625 677 530 578 604 656 503
C 670 721 683 734
Maxell XL 1I-S B 648 689 555 584 629 670 516 545
C 683 723 694 734
Maxell MX B 645 677 560 584 622 654 524 548
C 695 728 705 738

The record/playback responses were plotted at Dolby level
and 20 dB below that for the Maxell tapes (Figs. 1 to 3) with
both Dolby B and Dolby C and without any NR. The -3 dB
response limits for ail of these combinations are given in Table |.
It can be seen that the Dolby C tracking was actually better than
with Dolby B and that the headroom at the higher level was
extended significantly with Dolby C, rather than reduced slightly
as with Dolby B. The flatness of the response at Dolby level was
among the best ever seen for any recorder at any price! There
was a gentle rise in the higher frequencies at -20 dB with the XL
I-S and XL II-S tapes, but not with the metal-particle MX. The
relative droop in the lower frequencies (re: 1 kHz) with Dolby B
and the Type | and IV tapes was not considered of much impor-
tance as the B mode is primarily for playing previously recorded
and encoded tapes. Dolby C would and should be the mode to
use for normal recording purposes. As readers may note, the
high-end responses don't extend to 20 kHz, as with some other
decks, but more design emphasis is given here to the overall
smoothness of response which many listeners can detect more
easlly. The response piot with XL II-S (Fig. 2) has one trace at
-20 dB which shows the effect of increasing bias from its match-
ing point to the maximum setting. Setting the bias to minimum
would have caused a relative rise of similar magnitude.
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Signal-to-noise ratios with
Dolby C NR must be
classified as superb.

#

Phase discrepancies with the recording and playback of a 10 -40
10-kHz tone were 20° or less and average phase jitter was 30°
both very good figures. The output polarity matched that of the
input, whether during recording or playback of a single-polarity
waveform. This characteristic maintains the basic nature of cer-
tain transients, provided they are well defined in the original
recording. There was no measured high-frequency loss with re-
peated plays using tapes known to be sensitive to possible deck
problems. The multiplex filter response was down 1 dBat156
kHz and a good 30.3 dB at 19 kHz. No bias leak-through was I | l
observed in the output during recording. The separation at 1 oo S 100 u "o 20k
kHz was 55 dB, and crosstalk was down more than 80 dB—
both excellent figures. Erasure at 1 kHz was greater than 80 dB,
and about 70 dB at 100 Hz with MX tape——two more excellent | Fig. 5—Third harmonic below Dolby level using
figures. distortion vs. frequency in Maxell MX tape.

Figure 4 shows the results of measuring the third harmonic | Dolby C mode at 10 dB
distortion (HDLs) at 1 kHz with record levels from -10 dB re
Dolby level to the points at which HDLs reached 3%. All of the
results were very good, with slight differences between Dolby B
and Dolby C figures dependent upon the record level. Distortion
without Dolby NR was about 30% higher over most of the level
range. The curve shape for XL -S was unusual, but it was RELAT|\,’E°‘5 130V ’_J
repeatable, and the high-level performance was excellent in- TAPE o.“'_ZOV lov =
deed. Figure 5 shows HDL; vs. frequency in Dolby mode at -10 ST%D [= J
dB with Maxell MX tape. These results are excellent across the -05
band, with superbly low distortion in midband, matching the best | wTD. Pk.
decks seen to date. The distortion at the frequency exiremes | WOW O'PWTWW
was also very low, matching a number of higher priced decks. FLuTTER o

The signal-to-noise ratios were measured for the three tapes

o

DISTORTION — %

RELATIVE LEVEL —dB

-80

FREQUENCY — Hz

without NR and with Dolby B and C, with both IEC A and CCIR/
ARM weightings. Table Il lists the data secured both at Dolby W rms
level and at the points where the distortion reached 3%. The wgw | vy "L\f- A\ /NS
figures include any effects of distortion reduction with Dolby | FLUTTER o
mode and the compression at higher record levels. All of the (%) —om{| SEC|=—
figures are excellent, and with the current state of cassette re- TIME =
cording, the Dolby C results must be classified as superb.
The input sensitivities were 0.58 mV for mike and 82 mV for | Fig. 6—Relative tape play W rms flutter vs. time
line. The mike input is thus less sensitive than many units (0.2 to | speed vs. time and line (three trials each).

0.3 mV), but it should be adequate for most users. The input | voltage; wtd. pk. and
overload points were 15 mV for mike (quite good) and at least
30 V for line (excellent). The input impedance varied with the
setting of the level pots, but it was at least 36 kilohms midband
for any pot setting. There was some lowering of this figure at 10
kHz and above. The line output was 630 mV open circuit, 585
mV with a 10-kilohm load. The output impedance was about 1.5
kilohms across the audio band. The headphone output was 78
mV (0.8 mW) into 8 ohms, and there was a very good level to all
of the headphones tried with meter indications to 0 dB. The level
was actually too high for comfort with one set, and there is no
output level pot to reduce the level. It should be easy, however
to find a combination to match any personal preference in this
regard. Most thresholds for the eight-segment bar graphs were
within a dB of the designated levels. The dynamic responses
met the requirements of the IEC peak-meter standard for charge
time, reaching zero with any burst over 15 mS in duration. The
450-mS decay time, however, was shorter than the standard
(1.7 £0.3 S). The 3-dB down points were at 41 Hz and 23.3
kHz, a bit restricted on the low end. All of the LEDs had a high
brightness level which made for easy viewing. My immediate
reaction to the display was that it should have more segments
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NAD has produced a
cassette deck with excellent
performance for a most
attractive price.

“

for final steps near 0 dB, but final judgment was reserved for the
In-use tests.

There was quite a small effect on the average tape play
speed with changes in line voltage. With time, the play speed
wandered up to 0.05%, which is a small amount, but it might
have some significance to critical users. Typical flutter for the
6050C was +0.08% on a weighted peak basis, which is quite
good. The W rms figure was 0.07% which seemed a bit high,
mostly because the typical deck has W rms figures that are
about one-half the weighted-peak results. The wind times were
93 seconds with a C-60, slower than most decks. Run-out to
stop was about two seconds for either wind or play mode.

Use and Listening Tests

A little care was needed to snap cassettes in and out, but it
actually was very easy, as were all maintenance tasks because
of the excellent access In general, all controls and switches
were completely reliabie. Occasionally, however, latching did
not occur when using just the record button. Using both record
and play buttons, the normal practice on most decks, was al-
ways successful. The bias-adjust pot was continually of use for
improving tape-to-deck matching. The fast response of the bar-
graph meters aided setting levels quickly and accurately. Addi-
tional LED segments for finer resolution would have helped but
slightly, as the varying intensity of the top-most LED provided
good clues on the exact peak level. The review and cue modes

worked well and without malfunction, although there were some
tape loops generated within the cassette at times. The instruc-
tion manual (provided to me in draft form) had excellent text with
a number of sections that included tutorial aids for the user One
discussion cross-tied the related factors of the tape itself, bias,
and performance with Dolby NR. Qverall, one of the best manu-
als seen to date.

Listening tests were run with each of the Maxell tapes and
several others that matched the deck particularly well. Sources
included pink noise, the Mobile Fidelty version of Holst’'s The
Planets with Solti and the London Philharmonic, and the dbx-
encoded Boy with Goldfish with Holdridge and the London Sym-
phony Orchestra. it was apparent with a bit of care in listening
that there was a relative loss in the low end with Dolby B and the
XL I-S and MX tapes. The matches were much closer and with-
out fault with Dolby C, which should be considered the normal
mode for this deck. The Dolby C resuits approached the original
dbx-encoded discs with just a slight change in the highest fre-
quencies noted. The deck took a little overloading very well,
illustrative of the fine high-level responses of the unit. There
were no record or pause clicks detected, and stop sounds were
well down in tape noise. The 6050C does not have the conven-
ience features of quite a few other decks. but NAD has pro-
duced a deck that has excellent performance for a most attrac-
tive price Howard A. Roberson
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EQUIPMENT PROFILE

ADCOM CROSSCOIL
XC/VAN DEN HUL
MOVING-COIL PHONO
CARTRIDGE

Manufacturer’s Specifications

Type: XC/van den Hul stylus, nude
mounted, grain oriented.

Frequency Response:
kHz *1 dB.

Channel Separation: 25 dB from 200
Hz to 10 kHz; 20 dB from 10 kHz to
20 kHz.

Channel Balance: Within 1 dB.

Output: 2.5 mV for 5 cm/S, peak ve-
locity.

Tracking Ability: 70 um at 1.8 g, 300
Hz.

20 Hz to 20

i,

Effective Tip Mass: 0.27 mg.

Tip Dimensions: 3.5 ux 85 p.

Cartridge Weight: 4.7 g.

Load Impedance: 47 kilohms (non-crit-
ical).

Vertical Tracking Angle: 20°.

Tracking Force: 1.9 g.

Square Wave Rise-Time: 10 uS.

Dynamic Compliance: 13 x 10® cm/
dyne at 400 Hz.

Price: $400.00.

The Adcom Crosscoil phono cartridge
reviewed here is the second U.S. car-
tridge to be fitted with the new stylus tip
developed and designed by A.J. van
den Hul of Delft, The Netherlands. The
shape of this stylus tip resembles that of
the cutter, but instead of the cutter's 2-

micron radius, the van den Hul stylus tip
has a radius of about 4 microns. Be-
cause of this small front-to-back contact
radius, only a very small part of the
record groove is traced at any one time,
with only one specific moment of track-
ing for any portion of the groove. Thus,

the tip movement is precisely the same
as the groove modulation. The vertical
groove contact line is exactly vertical
with no curvature, and its radius mea-
sures 85 microns. | recently had an op-
portunity to examine some Scanning
Electron Microscope (SEM) scaled pic-
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This cartridge was able to
cleanly reproduce The
Sheffield Drum Record
and the cannon on
Tchaikovsky’s 1812.

m

tures of the van den Hul stylus tip and
found the overall vertical groove contact
radius measured 143 microns, while the
front-to-back contact radius measured 5
microns. (For further discussion of the
van den Hul stylus tip see my comments
in Audio November 1981, page 62 )

The Adcom XC/van den Hul moving-
coil phono cartridge is packaged in a
well-built case along with a stylus brush,
small screwdriver, a headshell weight,
gold-plated connectors, and suitable
hardware for mounting the cartridge in a
headshell. The cartridge has a remov-
able stylus guard. As in almost all mov-
ing-coll cartridges, the stylus assembly is
not user replaceable. The cartridge is fit-
ted with a unique Crosscoil design that
significantly increases its output, thus
eliminating the need for a step-up de-
vice. The generating coils for the two
channels are wound around an 'X''-
shaped armature instead of the conven-
tional cube form, effecting a very consid-
erable reduction in weight. The "X’
shape permits many more turns of wire
to be wound on each of the crosspieces
without a large increase in weight, thus
generating a larger output. The Crosscoil
design has enough output to drive the
standard magnetic phono input of a
preamplifier without the need for a step-
up transformer or a pre-preamplifier. It is
claimed that the X' shape insures
greater uniformity of output between
channels, as well as excelient channel
separation. It is further claimed that an
important advantage of the Crosscoil de-
sign is controlled damping, since the
linkage between the 'X''-shaped arma-
ture and the elastomer damping block
permits smoother, less impeded move-
ment of the entire stylus assembly with a
conseqguent improvement in the mid-
range transient response. The cantilever
shank s a high-strength aluminum alloy
tube drawn in a thin wall configuration. It
is considered to have an exceedingly
low mass per unit of cantilever length,
and its stiffness is optimized to produce
a smooth flat frequency response.

Measurements

The Adcom XC/van den Hul moving-
coil phono cartridge was mounted in a
Technics headshell and used with the
Technics EPA-100 tonearm mounted on
a Technics SP-10 MKl turntable. The
cartridge was oriented in the headshell
and tonearm with the Dennesen Geo-

metric  Soundtracktor. Because the
stylus requires precise vertical align-
ment, it is necessary to place a thin, flat
mirror on the turntabie, place the car-
tridge on the mirror surface, and observe
the vertical white line on the front of the
cartridge body with its reflection in the
mirror. The white lines should be lined
up in a straight vertical line (not canted to
one side or the other) for correct vertical
alignment. The red dot on either side of
the cartridge body indicates the location
of the stylus while playing a record.

Laboratory tests were conducted at
an ambient temperature of 70° F + Q¢
(21° C) and a relative humidity of 66
percent * 0 percent. The tracking force
for all reported tests was 2.1 grams, with
an anti-skating force of 2.5 grams. As is
our practice, measurements are made
on both channels, but only the left chan-
nel is reported unless there is a signifi-
cant difference between the two chan-
nels, in which case both channels are
reported for a given measurement.

The following test records were used
in making the reported measurements:
Columbia STR-170, STR-100, STR-
112, Shure TTR-103, TTR-109. TTR-
110, TTR-115; Deutsches No. 2, Nip-
pon Columbia Audio Technical Record
(PCM) XL-7004; JVC TRS-1005. and
the Ortofon Pickup Test Records 0001
and 0002.

Frequency response, using the Co-
lumbia STR-170 test record, Fig. 1, was
-0, +1.25 dB from 40 Hz to 11 kHz,
+1 dBat 15 kHz, and +2.25 dB at 20
kHz. Separation was 20.25 dB at 1 kHz,
21 dB at 5 kHz, 225 dB at 10 kHz
20.75 dB at 15 kHz, and 19.75 dB at
20 kHz. Using the JVC TRS-1005 test
record, Fig. 2, sweeping from 1 kHz to
50 kHz, the frequency response was -1
+0 dB from 1 kHz through 20 kHz,
+0.25 dB at 30 kHz, -0.25 dB at 40
kHz, and +1 dB at 50 kHz. Separation
was 28.75 dB at 1 kHz, 27 kHz at 10
kHz, 24 dB at 20 kHz, 21 dB at 30 kHz
24.75 dB at 40 kHz, and 23.25 dB at
50 kHz. From these data, it is quite evi-
dent that this Adcom cartridge has an
excellent frequency response and a very
satisfactory high-frequency separation.

The 1-kHz square-wave response
shows a large overshoot followed by
ringing that represents the inherent error
in this test record at about 42 to 45 kHz,
which was probably generated by the
cutterhead when cutting the record. The
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Fig. 1—Frequency
response and separation
with the CBS STR-170 test

disc.
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Fig. 2—Response and
separation with the
JVC TRS-1005 record.

Fig. 3—Response to 1-kHz
square wave from
CBS STR-112.

large overshoot is possibly due to the un-
derdamped high-frequency resonances
of the cartridge. The cartridge-arm low-
frequency lateral resonance is at 7 Hz at
+3 dB amplitude. The vertical reso-
nance is at about 7 Hz. Both the lateral
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The shape of this new stylus
tip closely resembles that of
the cutter so that groove
tracing is very accurate.

IN YOUR

ES

and vertical resonances were measured
with the Technics EPA-100 tonearm.

Wt., 4.9 g; opt. tracking force, 2.1 g;
anti-skating force, 2.5 g; output, left:
0.65, right: 0.71 mV/cm/S; IM distor-
tion: {(4:1) +9 dB lateral, 200/4000 Hz,
left: 1.2 percent, right: 4.2 percent, +6
dB vertical , 200/4000 Hz, left; 2.6 per-
cent, right: 3 4 percent; crosstalk (using
Shure TTR-109), -30 dB; channel bal-
ance, within 0.75 dB, trackability: high
freq. (10 8 kHz, pulsed), 30 cm/S, mid-
freg. (1000 and 1500 Hz, lat. cut), 31.5
cm/S, low freq. (400 and 4000 Hz, lat.
cut), 24 cm/S; Deutsches Hi-Fi No. 2
300-Hz test band was tracked cleanly to
86 microns (0.0086 cm) lateral at 16.2
cm/S at +9 dB and 43.1 microns
(0.00431 cm) vertical at 8.12 cm/S at
3.64 dB.

The Adcom XC/van den Hul phono
cartridge played all the test bands clean-
ly on the Shure Obstacle Course — Era
Il musical test record. On the Shure Ob-
stacle Course — Era IV musical test
record, the cartridge experienced some
difficulty in playing level 5 of the harp,
harp and flute, and fiute and bells test
bands. Needless to say, the cartridge
played very well inasmuch as level 5
peak recorded velocities for the com-
bined instruments exceed 45 cm/S and
50 cm/S, respectively. The peak re-
corded velocity of commercial records
averages about 15 cm/S

Use and Listening Tests

As usual, | listened to the cartridge
both before and after measurement. The
cartridge was able to cleanly reproduce
The Sheffield Drum Record (Lab 14) and
all the cannon shots on the Tchaikovsky
1812 recording (Telarc DG-10041),
which are remarkable feats. In general,
the cartridge acquitted itself very well,
particularly in transient response, ap-
plause definition, sonic clarity, well-de-
fined bass, transparency of sound, and
very good stereo imaging. | did not en-
counter any apparent coloration or audi-
ble distortion that was introduced by the
cartridge while playing records. After
considerable measurements and listen-
ing tests, | am convinced that the van
den Hul stylus, though it may be consid-
ered radical in some quarters, is a signifi-
cant contribution to the fine musicality of
the Adcom XC/van den Hul moving-coll
phono cartridge. B.V. Pisha

Enter No. 93 on Reader Service Card
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~ LIVING ROOM,

AND THE CROWN FM TWO

KNOWS HOW TO HANDLE IT.

As more FM stations crowd into
your listening room, your music enjoy-
ment may be spoiled by confusing
combinations of signals caused by
RF intermodulation.

The Crown FM TWO has a new cas-
code J-FET front-end that keeps every
signal at its assigned frequency, for
clear, undisturbed listening no matter
how many FM stations may be on your
antenna.

The FM TWO puts more of the latest
tunertechnology into an attractive, slim-
line package. Automatic alignment,
pulse-count digital detection, touch-
button tuning and six-station memory
will all enhance the sonic quality of your
system.

THD lower than .05% for bright, bril-

liant reproduction S/N 75dB for clean
output. Stereo separation 60dB @ 1 KHz
for listening excitement.

Butspecs are onlythe begnnnmg The
Crown FM TWO really "listens” better.
You can experience that for yourself at
your Crown dealer, or ask for a home
trial (available at most dealers). Judge
carefully how much more real each sta-
tion sounds with the FM TWO.

Complete information on the FM
TWO, on Crown and on other Crown
components for home audio systems is
in the Crown Information Package.
Send us the coupon and $5 and we'll
send you the complete package of color-
ful, fact-filled brochures, reprints of
reviews, technical articles by Crown
people, price and dealer listings.

CROWN INTERNATIONAL, Dept. FM

1718 W. Mishawaka Road, Elkhart, Indiana 46517

Here's my $5 (outside U.S. and Canada, $8). Send my
Crown Iinformation Package, with money-back guarantee.

crown. -
®

...WHEN YOU'RE READY FOR REAL! Address — -

The Crown Information Package is also availabie City__ State Zip _
free from your dealer. If you need a list of Crown

dealers, use the Reader Service Card number,

or caii 219/294-5571. Phone

Enter No. 10 on Reader Service Card
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ACE AUDIO
MODEL 3900
GROUND LLIMINATOR

Manufacturer’s Specifications

Dimensions: 3 x4 x 12 in (76 x 105
x 38 mm).

Weight: 0.3 Ibs. (0.13 kg).

Price: $16.25, kit; $20.75, wired —
ordered direct, sent postpaid.

ACE AUDIO
model 3900
Ground Lliminator

System Ground-
Loop Efiminator

Connections

The Ace Audio Model 3900, which is
designed to eliminate ground loops in
high-fidelity systems, is actually a very
simple device. It is a small box with two
phono jacks, input and output. The cen-
ter, or signal, terminals are bent and
soldered together, and the input shield/
ground s tied to the metal mounting
plate. The output ground, however, is
notconnected to the input ground or the
box plate in any way. In this fashion, the

[_ground path is broken; only the signal
path is carried through.

It is possible in a stereo system for
there to be serious ground-loop prob-
lems in the stereo cabling, sometimes
because the left and right connections
are quite some distance apart on the
chassis. If this is the cause of a hum
problem, the 3900 may gain a great im-
provement by breaking one of the
ground paths. It cannot be used where
only one cable carries the ground, and it
might not be the solution for a particular
hum problem.

For those adept with tools, the Ace
Lliminator might be unnecessary, since a
similar unit is easily made on the bench.
For those less inclined to do such things,
the Model 3900 does facilitate breaking
one of the stereo ground paths with ease
— and the price Is quite nominal

Howard Roberson
Enter No. 94 on Reader Service Card
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TECHNICS

MODEL SH-50P1
STYLUS PRESSURE
GAUGE

To the best of my knowledge, this is
the first efectronic stylus pressure gauge
to be marketed. The device is a preci-
sion instrument housed in a gray plastic
case. The meter scale (1% x % inches),
calibrated to read directly in grams, is
easy to read. Fcr calibration accuracy,
the SH-50P1 comes with an accurate
1.5-gram calibration weight. The gauge
iIs a high sensitivity design which em-
ploys the piezo resistance effect to
change pressure into electric resistance.
The device makes use of a pair of semi-
conductor strain gauges to compensate
for temperature changes, giving added
reliability and extra sensitivity.

The gauge is simple to use. First in-
sert two silver oxide (type SR44) batter-
ies into their compartment, making cer-

Manufacturer’s Specifications

Type: Semiconductor strain gauge elec-
tronic stylus pressure gauge, with 'O -
point adjustment and gain control
mechanism.

Power Source: Two d.c. 3-V silver ox-
ide batteries (SR44 types).

Stylus Pressure Measurement
Range: 0.5 to approximately 3 grams.

Semiconductors Used: Two semicon-
ductor strain gauges, two transistors,
and one LED

Dimensions: 5% in (14.60 cm) x 2 in.
(5.08cm)x 15/161in. (2.38 cm).

Weight: 4.4 ounces (125 grams).

Price: $50 00

[ i
®
Technics rag=
Stylus Pressure Gauge Ay
SH-50P1 ® i3

tain that their polarities are aligned.
When the unit is turned on, the LED illu-
minates. Immobilize the turntable piatter
when using the instrument, and place
the gauge on the turntable mat (not on a
record) with the center spindle inserted
into the end slot of the unit. The meter is
calibrated to 1.5 grams with the supplied
calibration weight and the gain control,
and the zero adjust knob is used to zero
the meter needle. To measure the stylus
pressure (tracking force), place the
stylus tip in the dimple on the stylus plate
and read the tracking force directly from

the meter. To prevent damaging the
stylus, remove it from the gauge each
time the tracking force is readjusted.
| have used the Technics SH-50P1
stylus pressure gauge for several
months, and it surpasses for accuracy
any stylus pressure gauge | know of. Its
scale accuracy was tested with analytical
balance weights and found to have an
accuracy of 0.05 gram (50 mg). | recom-
mend this stylus pressure gauge without
reservation to anyone in need of such a
device. B. V. Pisha
Enter No. 95 on Reader Service Card
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THE COLUMN

MICHAEL TEARSON
JON & SALLY TIVEN

the radio much owing to its rough vocal
working at cross-purposes to the inher-
ent prettiness of the song.

One must applaud Tom's musical in-
tegrity that, from his Neon Boys days up
until the present, has remained intact.
Where his previous albums have
seemed more sparse at times, this at-
tempt goes for a slightlty more lush
sound without losing his distinctive anti-
commercial touch. Some call Verlaine a
genius, and others think him a musical
incompetent — somewhere in between
you'll find this guy who is no great
shakes at vocalizing, struggles to hit
notes on the guitar, and yet has a pretty
amazing vision which he manages to
convey despite his technical limitations
He is getting better at the craft of guitar
playing, his songs are pretty much the
same as they were in Television, and
he's yet to take the world by storm. He
probably doesn't even care, as long as
he's able to continue his work — and
people will probably continue to enjoy it
for as long as he does.

Jon & Sally Tiven

Dreamtime: Tom Verlaine
Warner Bros. BSK 3539, stereo, $8.98.

Sound: A- Performance: B+

Tom Verlaine seems obsessed by the
high end of the musical register. The gui-
tars on this LP are all trebley, including
the rhythm parts, the leads are close to
shrill, and the man's voice seems to
have no bottom either. It's no surprise
that the guy comes across like a minstrel
of urban angst with those starting points.
A typical Verlaine composition has jolting
rhythms, eerie lead guitar lines, and a
vocal that sounds forced, to put it polite-
fy. In short, he's a purveyor of progres-
sive New Wave music and for that rea-
son Dreamtime is a lot more interesting
than your average current rock LP. Ver-
laine's proficiency at making imaginative

noises on guitar and a dramatic delivery
of poetic lyrics bring his tunes far closer
to pure art than his so-called peers get.
The nearest thing to a pop melody on
the record is the chorus of ""Always."
Abetted by flanged guitar and finger-
picking parts plus some uncharacteristic
harmonies, the vocal in this section
(thanks to doubling or tripling, we guess)
is as commercial sounding as Verlaine
has ever been on vinyl. The catchy
rhythm of this tune also makes it the
mast accessible one on the album, al-
thcugh there are a few other candidates
for Most Traditional Rock Song on
Dreamtime — ""Mr. Blur'' due to its su-
perior vocal and ""Without a Word."” The
latter has an emotive chord sequence,
and there's a romantic feel to the entire
ture which most likely won't be heard on

6ctober: uz2
Island ILPS 9680, stereo, $8.98.

Sound: C+

When U2's debut album appeared at
the dawn of 1981, it seemed like you
couldn’'t open any music mag without
bumping into the mugs of this young
Irish band, the year’s first press darlings.
The album sold okay, but it hardly set
the world afire. Just 10 months later Oc-
tober is here, and U2 shows some real
growth. Their songs are generally more
melodic and rounded, but without the
power of the debut’s "' Will Follow.’

Producer Steve Lillywhite, coaxed
into a second round with the band, again
does an ear-catching job at the knobs,
but a few comments are in order. As be-
fore, their sound is a doomy, dark, wall
effect. But the drums are dull to the point
of punchiess, blunted by too much echo.
Your gut never feels them. The Lillywhite
mix, virtually a registered trademark by
now, is here purposely gauzy and myste-
rious, and sometimes too much so as it
gets in the way of focus. But the growing
confidence of the band rings true with
songs like ""Gloria’” and "'l Fall Down"’
and the loping '‘Fire,”” material that
sounds fine and gets better with repeti-
tion. MT.

Performance: B
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ach year, despite frantic phone calls,
follow-up letters and telegrams, and
the best of intentions of all concerned,
there are some few bits of data which es-
cape from October's Annual Equipment
Directory and July's Car Stereo Directory.
Some omissions are due to changes of lo-

cation or personnel, a new and different
product line, or—in the case of one manu-
facturer—an accident which put a press
relations officer out of commission. As of-
ten as not, it's simply the press of manufac-
ture and distribution. At any rate, we com-
mend the following to your attention —E.P.

INDEX OF MANUFACTURERS

A

Alpine

3102 Kashiwa St.
Torrance, Cal. 90505

AudioStatic

¢/o H & H International
3047 West Henrietta Rd.
Rochester, N.Y. 14623

AVX

c/o Audiovox

150 Marcus Blvd.
Houppauge, N.Y. 11787

E
Electrocompaniet
P.O. Box 173
Hollis, Maine 04042

G

Genesis Physics Corp.
Newington Park
Newington, N.H. 03801

GNP

Gross National Products
1244 East Colorado Bivd.
Pasadena, Cal 91106

Gold Sound
P.O. Box 141
Englewood, Colo. 80110

H

Hi-Comp

¢/o Audiovox

150 Marcus Blvd.
Houppaouge, N.Y. 11787

1

iLp

¢/o Gladstone Electronics
901 Fuhrmann Blvd.
Buffalo, N.Y. 14203

Integral Research
4574 Beltline Rd.
Dallas, Tex. 75234

J

Jamo Hi-Fi

916 Ash St.
Winnetka, Hl. 60093

JBL
8500 Balboa Blvd.
Northridge, Cal. 91329

L

Luxman

Div., Alpine Electronics
3102 Kashiwa St.
Torrance, Cal. 90505

M

Magnadyne Corp.
P.O. Box 5365
Carson, Cal. 90749

Musical Fidelity

5183 Overland Ave.
Suite D

Culver City, Cal. 90230

N

Norman Laboratories
2278 industrial Blvd.
Norman, Okla. 73069

North American Sound
4574 Beltline Rd.
Dallas, Tex. 75234

[
PSB Speakers
480 Dutton Dr.
Waterloo, Ont.
Conada N2l 4C6

Psionic Corp.
1969 Latham St., #33
Mountain View, Cal. 94040

Q

Quad

c/o Acoustical Mfg. Co.
Huntingdon, Hants.
England PE18 7DB

S

Shure Brothers
222 Hartrey Ave.
Evanston, Ill. 60204

SME

¢/o Ortofon

122 Dupont St.
Plainview, N.Y. 11803

Snell Acoustics
10 Prince Place
Newburyport, Mass. 01950

Spectron Electronics
9627 Owensmouth Ave.
Chatsworth, Cal. 91311

Strelioff System Designs
5305 Tendilla Ave.
Woodlond Hills, Cal. 91344

The speakers listed in the
October 1981 issue for BGW
Systems are manufactured by
Tannay and distributed under
that name by BGW.
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ANNUAL EQUIPMENT DIRECTORY

PREAMPLIFIERS

r
05.\
MANUFACTURER W
ELECTRO- Preamp- {Tape adj.
COMPANIET liwire
MC-2
ILp HY6 M/K |0-100 |4.5|0.005 90 100 Yes 47k No 2595 Model HY66,
+0,-3 two modules,
$48.95.
LUXMAN C120A 10-80 | 18 | 0.007 0.007 20 300 (87 130 Yes 95 50k Yes 18 443.95
0.5
C300 0.5-140| 20 | 0.005 0.005 20 300 |89 140 Yeos 50 50k Yes 20 999.95
10.5
C5000A 1-150 |18 | 0.002 0.002 22 300 |89 145 Yes Sel. Opt. 30 1399.95
20.25
CL34 T 370 10 | 0.008 0.008 2.0 300 |89 170 Yeos 10 50k No 17.6 699.95
0.5
MUSICAL BB-1 MC (1250 1 (003 0.03 0.03 25 70% No 220 Sel. Yes Yeos 3 250.00 fUnweighted.
FIDELITY +0.-3
AC-1 MC [1-500 |2 [0.03 0.03 0.03 25 701 No 250 Sel. Yes No 4!, 550.00 Dual mono, a.c.
+0,3 powered.
STRELIOFF PA-1 & 1050 | 20 (0.10 0.10 0.10 05 250 |87 50 No Sel. Sel. Yes 25 2250.00
RS-t *.0

AMPLIFIERS

Dbe\
MANUFACTURER ~
ELECTRO- Ampliwire | B 150 { 10-100{ 0.2 100 | ABY No 35 2195.00 | $Class A to 20 W.
COMPANIET Ampiwire |l B 45 | 10-100| 0.2 100 ABt No 28 1395.00 | $Class Ato 15W.
ILP MOS200 B/M/K | 120 0.005 | 0.006 | 0.006 | 100 20 500 2 129.95 | Kit, 2 modules, toroidal
transt., 18 Ib., $405.00
HY400 B/M 240% 0.01 | 0.006 |0.006 | 100 15 500 AB 4 99.95 { tinto 4 ohms.
HY200 B/M 120 0.01 | 0.006 | 0.006 | 100 15 500 AB 2 79.95
LUXMAN M300 B 150 | 20-20 | 0.008 | 0.008 200 | 900 A/AB 70% 1499.95 | Pure Class A, 40 W + 40
Ww.
M120A B 120 | 20-20 | 0.015| 0.010 130 | 900 AB 37 699.95 | Mono, 300 watts.
L450 | 55 20-20 | 0.03 | 0.03 86 20 150 90 190 | AB 26% 399.95 | MC tnput, 300 V.
L480 | 70 20-20 | 0.03 |0.03 88 1.2 150 120 190 | AB 28"% 499.95 | As above.
L580 | 100 | 20-20 | 0.03 | 0.03 88 1.8 170 160 240 | AB 45 799.95 | MC input, 60 V.
MQ68C B8/T 30 5015 | 0.4 04 880 | AB 34 799.95
STRELIOFF DC-150/50 ] 50 2020 | 1.0 1.0 1.0 10 1.75V} AB 1.5 30 750.00
DC-1100/100 | B 100 { 2020 | 10 1.0 10 15 1.75v| AB 15 50 2000.00
DC-1200/200 ] 200 { 20-20 | 1.0 1.0 10 20 1.75v| AB 15 55 2500.00
DC-1400/400 | B 400 | 20-20 | 1.0 10 1.0 25 1.75V| AB 15 80 3500.00

TUNERS
M

ﬂ‘
&
i
o
D 0‘!
& &
MANUFACTURER ‘r°° <€
LUXMAN T400 13 299.95
T450 13 399.95
Ti15 14 156 499.95
T14 FM 103 1.0/20 40/80 16.6/3.7 799.95
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RECEIVERS

MANUFACTURER

LUXMAN R3030
R3045
R3055

R1070

0.05
0.05
0.05
0.025

TURNTABLES

LETTER CODE FOR SPEEDS 'S
A—33,45,78 o
833,45 . o
—33 (5 s d /S
D—16, 33, 45, 78 DA
E—16, 33,45 PSP &
» 33, & & <
F—Cont. Variable & S b Q 3 s
S S ES S
MANUFACTURER ¥ SRS X A
LUXMAN PD264 ] 0.035 D.C.Brush- | Direct 6 | Strobe 9% c/0 Yes 03 Yes 17%x5x14% 229.95
less Servo
PD277 B 0.030 0.C.Brush- | Direct 4 | Strobe 9% C/0 Yes 03 Yes 18%x6x13% 399.95
less Servo
PD375 ] 0.030 . Quartz Dlrect 9 c/0 Yes 03 18%x6x13% 599.95
D.C. Brush-
less Servo
PD555 A 0.030 D.C. Brush- | Belt 2.5| Strobe 2899.95
less Servo

TONEARMS

o a
N J
o NI o,v&@ X
¥ & R &
& & o &
-~ Q\e\ BN & o
& & S 4
\,"(\ ®93 N \9(‘ S5 o
& &L S S s
MANUFACTURER & < Q¢ S @ S ©
PSIONIC Loc! 12% 9% No | No No | 03 Yos
SME Series SB[ 12 9 Yos | No No | % Yes 02% 300t 05 Knife Balt 260.00 | tAd).
Series 1B 12 9 Yes | No No [ % Yeos 024 300t 05 Knife Ball 350.00
3009-R 12 9% Yes | No Yes | % Yes 05 300t 1526 | Knite Ball 375.00
3012R 16 12% Yes | No Yoo | Yeos 05 300t 1526 | Knite Ball 430.00
Moditied M1SB | 12 9 Yes | No % Yes 02" 300t tt Knife Ball 450.00 | ttintegrated cartridge,
SME 30H.

LOUDSPEAKERS

«*QQ &
‘\5\06\ & & \Qé\
2 N " & A
S 2" i AN 3>
3° Q o & N
& & 3 & 3°
& & & S/ &L
MANUFACTURER L) > ¥ W ¥y /)
AUDIO-STATIC ES 240 ES 27.2x51.2x1.6 Opt. 60 2195.00 Pair
ES 480 ES 45.3x51.2x1.6 Opt. 100 3295.00 Pair
GENESIS PHYSICS |1 Ac. Sus. 8 1 Dome 58-20 8% 12 1.8k 8/6 | 19x10%2x7"% Wal. Black 19 218.00 Pair
*4 Grain | Cloth
GNP SM-P1 Sat. 5% Cone |1 Dome 70-21 90 10 3.3k 8 12x8x7 Opt. Brown 15 250.00 Pair
3 Cloth
SM-B1 Sat. 5% Cone |1 Dome 7‘(}21 90 10 3.3k 8 12x8x7 Opt. Brown 20 400.00 Pair
I3 Cioth
LC1 Sat. 5% Cone |1 Dome 70-21 90 | 10 3.3k 8 15%x7x13"% Black | Brown | 25 850.00 Pair
13 Cloth
Ww-100 Subwoot. |10 36-.150 | 90 10 150 8 25x14Y:x12 Opt. Brown 50 300.00 Pair
Bass Box 3 Cioth
w-101 Subwoof. |10 26-.150 | 90 10 150 8 25%x16%x16%| Opt. Brown 65 440.00 Pair
Bass Box 13 Cloth
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LOUDSPEAKERS
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GOLD SOUND 3 Ac. Sus. 10 1 Dome 48-20 91 {10 2k 8 11x17x26 Opt. | Opt. 42 64.00, Kit;
44 Cabinet
Extra
5 BassRef. |8 1 Dome 44.20 95 4 2k 8 10x15x24 Opt. Opt. 35 109.00, Kit;
*4 As Above
[ Ac. Sus. (2)10 4 Cone 3% Horn 42-25 95 4 400,4k 4 13x21x32%; Opt. Opt. Al 139.00, Kit;
p] As Above
8 BassRef. |8 1 Dome | 4x4% | Ribbon 39-25 94 § 2k, 10k 8 11x17x26 Opt. Opt. 49 219.00, Kit;
*4 As Above
9 Bass Ref. | 10 51 Cone, | 4x4% | Ribbon 29-25 91 10 150, 2k, 8 13x21x32"%; Opt. Opt. 76 249.00, Kit;
Dome *4 10k As Above
10 Bass Ref. |12 4x10 | Horn 5x6 | Horn M. T|42-18 98 2 1.2k, 5k 8 15x24x37 Opt. Opt. 109 309.00, Kit;
24 As Above
H Bass Ret. |(2)8 4 Cone |5x6 JHorn | M,T36-18 98 | 2 800, 5k 4 13x21x32% Opt. Opt. 94 349.00, Kit;
24 As Above
12 Bass Ref. | 15 8x18 | Horn 5x6 | Horn M, T|29-18 94 6 600, 5k 8 15x24x37 Opt. Opt. 128 499.00, Kit;
*4 As Above
14 Bass Ret. |18 10, Cone, | 3% Horn M, T|23-21 95 6 200,1.2k, | 8 17x28x44 Opt. Opt. 196 769.00, Kit;
4x10 | Horn *4 5k As Above
INTEGRAL SL2 Dual 10 4 Cone |2 Dome | M. T}30-19 90 | 15 850,3.5k | 8/5 | 13%x11%x34%| Oiled | Black 50 299.95
RESEARCH Port *3 Wal. | Cioth
JAMO HI-FI J502 Bass Ret. |9 1 Dome 34-20 1.8k 4-8 19x10x9 wal. Gray 16% 139.95
Cloth
J702 BassRet. |9 4 Cone 1 Dome | T 32-20 900,4.5k | 4-8 21x10x11 Wwal Gray 22 219.95
Cloth
JCBR 902 8% 4%, Cone 1 Dome | M, T|28-20 800,4.5k | 4-8 24x12xt1 Wal Gray 31 299.95
Cloth
JCBR 1302 1 4" Cone |1 Dome | M, T 2422 750,4k 4-8 | 28x14x13 wal Gray 46 439.95
Cloth
JCBR 1702 13 2 Dome | 1.7 Dome, | MT [22-22 350, 4.8 32x17x14 Wal. Gray 68 649.95
Cone 1.5k, 5.5k Cioth
Mini 80 BassRef. |6 1 Dome | T 3820 1.9k 4-8 12x7x9 Wal. Brown 18 148.95
P120 BassRef. |9 1 Dome 3520 2.5k 4.8 | 20x12x9 Wal. | Black 19 149.95
Cloth
P160R BassRef. |11% 3% |Horn T 2520 2.2k 4-8 21x13x9 Wal. Black 24 239.95
x3'% Cloth
P250R BassRef. (13 4x10%| Horn 3% Horn M. T22-20 1k, 4.8k 4-8 25x15x9 Wwal. Black 37 379.95
x3% Cloth
P300R Bass Ref. [(2)11%: | 4x10% Horn i2) Horns | M.T |22-20 1.2k,5.2k | 4-8 30x18x13 Wal. Black 55 539.95
3% Cioth
x3%
NORMAN 88 Ac. Sus. 10 1 Dome 89.5 1.5k 8/8 | 23x12x10 Oiled | Brown 28 199.95
LABORATORIES wal. | Cloth
98 Ac.Sus. |(3}10 {3)1 |Domes| W.T S4.5 1.5k 474 | 45x15'2x15 Oiled | Brown | 75 549.95
Wal. Cloth
128 Ac. Sus. (2110 2 Dome |i2) Leafs | M. T 94 200,3.5k | 4/4 | 53x28x12!: Opt. Brown 100 799.95
Cloth
118 Ac. Sus. 10 {2}t |Domes| T 90 1.5k 8/8 | 23':x15%x12 Oiled | Brown | 40 259.95
Wal. Ctoth
14 Ac. Sus. 62 1 Dome | T 84.5 1.5k 8/8 | 112x8Bx6% Oiled | Brown 12% 159.95
Wal. Cloth
15 Subwoot. |10 200 8/8 | 20%x16'zx16 Oiled | Brown 45 259.95
Wal. Cloth
NORTH AMERICAN | Studio Bass Ret, }15 6x15 | Horn 2x5% [Horn 3520 96 15 500, 6k 8/6 | 20x15%x54 Oiled | Black 165 1195.00
SOUND Monitor 13 wal. | Cioth
Sovereign BassRef. |15 6x15 | Horn 2x5% [Horn 3820 95 15 500, 6k 8/4 | 18x15%:x48 Oiled | Black 135 895.00
3 Wal. Cloth
Squire Bass Ref. |12 6x15 | Horn 2x5% |Horn 42-20 93 15 500, 6k 8/4 | 16x15%x42 Oiled | Black 105 695.00
*3 Wwal. Cloth
Monitor Trans. Line|9 1% Dome 35205 | 90 15 3.5k 8/6 13%x11%x36 Oiled | Black 52 339.00
3 Wal. Cloth
QUAD ESL ES 45-18 86 15 36 1780.00
Dipole Pair
SHURE SR112W Bass Ref. |(2)8 Homn [T [45-16 97 | 10 2.6k 8/6 |23'ax15'sx16':| Wood| Brown | 46 397.00
5 Vinyl | Cloth
SR112B Bass Ref. |(2)8 Horn T 45-16 97 10 2.6k 8/6 | 23x15x15% Vinyl Black 39 385.00
35 Cloth
SR1168 Bass Ref. [(2)8 Horn T 4516 97 10 2.6k 8/6 | 23x15x15°% Vinyl | Black 41 436.00
15 Cloth
SNELL ACOUSTICS |Type A/ll Ac. Sus. 10 4 Cone |1 Dome | No [36-18 86 | 80 275,2.5k | 4/4 [46':x23°x13 Opt. Opt.. 97 2800.00
*1.25 Cloth
Type 1 Tuned 10 1'% Dome | M. T[41-17 88 20 2.1k 4/4 [32x18'2x16 Opt. Opt.. 80 1295.00
125 Foam
STRELIOFF MS1 Ac.Sus.  [(2)5% {2) 17| Domes | {2)1 |Domes | No [70-18 78 |50 800, 5k 5/2 | Tax7%x19 Opt. Opt., 32 1250.00
4 Foam Pair
MX-1 Ac.Sus. |(2)}5% |[(2)}1%| Domes |{2)1 [Domes 70-18 78 | 50 800, 5k 5/2 | 7Vx7%x19 Opt. | Opt. 29 2000.00
*4 Foam Pair
ME-1 Ac.Sus. |(2)10 No [35.150 | 78 | 50 8/4 | 24x24x48 Opt. Opt. 125 1250.00
Subwoof. *4 Foam
T$1 Ac.Sus. |(2)10 (6117 | Domes | (6)1 |Domes | W, M, 38-18 87 | 100 | 800, 5k 5/2 | 36x18x66 Opt. Opt., 210 | 7000.00
T *4 Foam Pair
TE Inf. Bat. 18 21-.125 | 84 50 8/5 |28x40x32 Opt. Opt., 180 3000.00
Subwool. Foam Pair
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CASSETTE DECKS

\e%

MANUFACTURER o
LUXMAN K1 Fl2 3

K117 2020 Fi2 3 Solenoid controls.

K8 20-20 Fl2 3 Yes Yes | Yes 18.5 | 499.95 As above.

K15 20-20 Fl 3 . 3 1 Yes Yes Yes | Yes 2531 899.95 Dolby HX.

SK50 20-20 F| 3| o003 70 |No No Yes 3 1 Yes Yes Yes | Yes 27.5 1 1999.95 Three discrete
heads, semi auto
bias, azimuth osc.

N
9 =
& ¥ .
QQ\\ »\o‘@. \?’o
N &' >
& & & & & &
MANUFACTURER & @ & ¥© < <
LUXMAN G120A 2 10 12 1 0.0 110 No No 18%x4%x11% 16 349.95 Monitor switch, input
attenuator, overload
indicator.

CAR STEREO DIRECTORY

RADIOS & TAPE PLAYERS

o N
S
R 30,\&“ &
. © S
X w TS S
“&o S .‘Q"‘P A b}p& &
MANUFACTURER YL /¥
ALPINE 7120 229.95 S 18.2@ | 60 Yes 6 65 8 Yes No (o Yes No Yes Yes || 7x2x5%
50dB
"2 279.95 S 19.2@ | 60 Yeos 6 65 8 Yes No C Yes Yes Yes Yes || x2x5%
50dB
7128 329.95 S 192@ | 75 Yes 6 72 8 Yes S Yeas € No Yas Yeos Yes || Thx2xS%
50dB
7124 219.95 S 19.2@ | 50 Yes 6 65 8 Yes No c Yes No Yes Yes || 6%x2x4%
50dB
7125 199.95 8 18.2@ | 60 No 6 65 8 No No [ Yes No Yes Yes || 6%x2x4Y;
50dB
7128 299.95 S 20.7@ | 80 Yes 6 S5 8 No 10 No (3 Yes No Yes Yes || 7x2x5%
50dB
7136 449.95 S 20.7@ | 80 Yos 6 70 8 Yes 10 No c Yos Yes Yes Yes || 6%x2x5%
50 dB
7138 349.95 S 20.7@ | 80 Yos 6 70 8 Yes 10 No c No Yos Yes Yes || 7x2x5%
50dB
7205 379.95 S 19.2@ | 75 No 16 72 6 Yes S Yes c No Yes No Yes || Thx2x5%h
50dB
7206 429.95 S 192@ | 75 No 16 72 6 Yes 5 Yes C No Yes Yes Yes || T%x2x5%
50 dB
7217 239.85 S 21@ | 70 No 16 62 6 Yes 6 No (& No No No Yes || T%x2xS%
50dB
7307 399.95 S 19.2@ | 75 Yes Preamp| 72 Yes s Yes C No Yes Yes Yos || Thx2xS5%
50dB
7308 799.95 S 19.2@ { 60 Yes 6 65 10 Yes c No No Yes Yes | | T%hx2x6%
50dB
7327 299.95 S 19.2@ | 60 Yes Preamp| 72 Yes C No Yes Yes Yes || 6%x2x4%
50dB
5400 299.95 15 72 8 No C Yes Yes Yes Yes | U 6x2%x5%
7114 149.95 6 8 Yes C Yes No Yas Yes | U S%x2x6%
7115 149.95 6 8 Yes c Yes No Yes Yes | U S%x2x6%
7216 219.95 S 5.0@ 60 No 16 62 6 No Yes C Yes No Yes Yes | U 5%x2x6%
50 dB
AVX 950 S 1.5 60 No 5 60 10 Yes 6 No c No No No Yes || 7x2x6
780 S 20 60 No 12 60 10 No 6 Yos c Yes No No Yes |1 Tx2x5%
685 S 20 60 No 12 60 10 Yes 4 Yes c No Yes No Yes || 7x2x5
680 S 20 60 No 16 60 10 No 0 Yeos o} No No No Yes || 6%x2x5%
730 S 20 60 No 5 60 10 No S No C No No No Yes || 6%x1%x4%
615 S 290 60 No H 60 10 No 0 No c Yes No No Yes {1 6%x1%x5%
HICOMP HCC-515 S 2.0 60 Yes 6 70 1 No [ No c No No No Yes || 6%x1%x5%
HCC-551 S 20 60 Yes 3 70 1 No 0 No C Yes No No Yes {1 6%x1%x5%
HCC-555 S 1.5 60 Yes 6 70 1 No 0 Yes c Yes No Yes Yes | I 6%x1%x5%
HCC-565 S 15 70 Yes 10 70 1 No S Yes C Yes No Yes Yes || 7x2x5%
HCC-1026 S 1.5 70 Yes 10 70 1 No 0 Yes o} Yes Yes Yes Yes || 7x2x5%
HCM-006 S 1.5 70 Yes Yes 6 Yes c Yes Yes Yes Yes || Tx1%x5%
MAGNADYNE MC2800 119.95 S 208 55 No 4 50 5.0 Yes o No o} Yes No No Yes || 1%x4%x6
dBf
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SPEAKERS

#

& o
MANUFACTURER <
ALPINE 6000 99.95 20 | 6% 4 55-16 3 S 6" Dia.
6001 109.95 30 | 6x9 4 40-20 3 S 6x9
6104 39.95 20 | 4x6 4 100-15 S 4x6
6106 129.95 80 8 Sk-50k F 3%2x3"%:x% With crossover.
6202 59.95 20 | 4% 4 100-18 2 S 4" Dia.
6203 79.95 40 | 6% 4 70-20 2 S 6'2 Dia.
6205 89.95 40 | 6x9 4 50-18 2 F/S 6x9
6206 79.95 50 | 5% 4 50-20 2 F/S 5% Dia. As above.
6207 129.95 80 | 5% 4 50-20 2 F/S 5% Dia. As above.
6302 119.95 50 | 6% 4 5520 3 F/s 6" Dia.
AVX TRYVOX 20 30 | 6x8 4 7017 3 F
TRYVOX 25 25 | 5% 4 65-16.5 3 F 6%x6%x3
TRYVOX 30 30 | 5% 4 65-18 3 F
TRYVOX 40 25 | 4x10 4 70-18 3 F
COMP 100 50 | 4 4 50-20 2 s
COSC5A 2 |5 4 120-20 2 F 5Yx5%x1%
HI-COMP HCS-90 60 |4 4 120-20 2 S
HCS-59 100 | 5% 4 90-19 3 F
HCS-342 60 | 4x10 4 7517 3 F
HCS-362 100 6x9 4 70-19 3 F
HCS-65 60 | 6" 4 50-22 2 F
JBL A15 179.95 30 | 5% 40-15 2 F/S 5Y%x2%
A30 219.95 40 | 6x9 30-15 2 F/S 6x9x2%
LEST-H 135.00 50 8 3515 F/S 8 Dia.
D208-H 90.00 50 8 60-10 F/S 8 Da.
LE10-H 125.00 150 8 303 F/S 8 Dia.
LESH 60.00 50 8 300-15 F/S 5 Dia.
LE21-H 45.00 35 8 2k-15k F/S 4 Dia.
MAGNADYNE S$700 119.95 50 |5 4 50-22 2 S 5x4%x7"
F69508 69.95 60 | 6x9 4 35-24 2 F 3! Dia.
$950 99.95 40 | 6x9 4 40-22 2 F 3Dia.
ASF80B 39.95 B8 8 303 F 3, Dia.
SF5DT 34.95 60 | 4 8 1k-24k F/8
pPse Aipha 240.00 60 | 4 4 100-20 2 4%x5x9
SPEAKERS 25
SPECTRON 700 259.00 70 | 5 4 60-20 2 S 8x5.4x2.75
13
760 279.00 80 | 62 4 43-20 2 S 9%2x6%x3%
13
&
¥
&
¢;~~
oA &
S «
& ¥ *
> - Q#\"{s '@Pe
& & N &
MANUFACTURER L 3 < 9
ALPINE 3000 219.95 Both 5 Yes 12 65 18x4 8.0 7Y%x1%x5%
3004 119.95 Both 5 Yes 12 65 18 8.0 7%x1%x5%
3007 179.95 Both 5 Yes 12 65 18 8.0 7Vax1%x5% With preamp out.
3002 249.95 Amp No 85 65 8.0 8x273x8
3006 69.95 Amp No 65 18 8.0 4x1%x6
3008 149.95 Amp No 75 40 8.0 7%x2x6
3011 149.95 EQ 5 Yes 12 80 5%x1%x3%
3023 149.95 Both 7 Yes 12 65 18 5%x1%x5%
AVX Amp 5008 Amp 60 40 10 4%x1%x6%
Amp 550A Both 5 No 12 65 40 10 4x1%x5
Amp 575 Both 5 No 12 65 40 10 4x1%x5%
Amp 600C Both 5 No 12 65 40 10 6%2x17x6
Amp 700 Both 7 No 12 70 60 1 Tx1%x7%
Amp 775 Both 7 No 12 65 40 10 4% x1%x5%
H-COMP HCE-750 EQ 5 No 12 70 6%x2%2x4% Semi-parametric EQ.
HCE-707 Both 7 No 12 65 32 1 6%x1%x6 High and low level inputs.
HCE-710 Both 5 Yes 12 65 60 1 TX1%x7% As above.
HCB-815 Amp 70 60 1 5%x1%x4 As above, 4-channel amp.
HCB-820 Amp 70 36 1 5'%x1%x4 High and low level inputs.
HCB-830 Amp 70 120 0.3 7x3%x8% As above, 4channel amp.
HCB-860 Amp 70 120 0.3 7x3%x8% High and low level inputs.
MAGNADYNE EQ41B 79.95 Both 5 No 12 65 25 §
EQ4178 99.95 Both 7 No 12 65 25 1
EQ42B 119.95 Both 7 No 12 65 25 1
SPECTRON 600 269.00 Amp No 95 50 0.05 3.7x7.1x5.5
602 369.00 Amp No 95 75 0.05 3.2x7.5x5.7
302 229.00 EQ 3 Yes 20 72 0.03 1.6x4.4x3.5
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CLASSIFIED
ADVERTISING
RATES

BUSINESS ADS- 75c per word, minimum charge
$6.00 per line for spaced ads specifying five or less
words per line. First line set in bold face type at no
extra charge. Extra words set in bold face type
$1.00 per word. One point ruted box, extra charge
$8.75. ORDERS WILL NOT BE PROCESSED
WITHOUT ACCOMPANYING CHECK OR MON-
EY ORDER FOR FULL AMOUNT.

NON BUSINESS ADS- 50c per word, minimum
charge $4.00 per line for spaced ads specitying five
or less words per line. First line set in bold tace type
at no extra charge. Extra words set in bold face type
$1.00 per word. One point ruled box, extra charge
$8.75. ORDERS WILL NOT BE PROCESSED
WITHOUT ACCOMPANYING CHECK OR MON-
EY ORDER FOR FULL AMOUNT.

FREQUENCY DISCOUNT-3 times, less 10%. 6
times, less 15%. 12 times, less 20%. (line copy ads
only). AGENCY DISCOUNTS DO NOT APPLY TO
LINE ADS.

DEADLINE- 15t of month two months preceding the
cover date. If the first of the month falls on a week-
end or holiday, the closing date is then the last busi-
ness day hefore the holiday or weekend.ADS
RECEIVED AFTER THE CLOSING DATE WILL BE
HELD FOR NEXT ISSUE UNLESS OTHERWISE
STATED.

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

GENERAL INFORMATION Ad copy must be type-
written or printed legibly and received on or before
the 1st of the month, two months preceding the
cover date. Display advertisers must make a space
reservation on or betore the closing date, material
{Camera Ready Only) may follow by the 10th. The
Publisher, in his sole discretion, reserves the right to
reject any ad copy he deems inappropriate. All ad-
vertisers must supply: Complete name, Company
name, Street address (P.O. Box is insufficient), and
telephone number before ads can be published.
Classified ads are not acknowiedged and do not
carry Reader Service Card Numbers. Frequency
contracts not fulfilled will be short-rated accordingly.
Ads submitted for a 3 time frequency or less are
unchangeable. Classified ads are payable in ad-
vance BY CHECK OR MONEY ORDER ONLY.
{Sorry, we can not accept credit cards.). Additional
information available upon request. Contact: Laura
J. LoVecchio, Advertising Coordinator, 1515
Broadway, NYC 10036 . . . Direct Dial (212) 975-
7530,

MAIL ORDER AND DISPLAY CLASSIFIED RATE

1colx1 $175
1 colx 2" $275
1colx3’ $375
2colx 1 $275
2colx 2" $475

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

AUDIO Magazine

1515 Broadway

New York, N.Y. 10036

FOR SALE

FOR SALE

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

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS, CASSETTE DECKS: ELEC-
TRO-VOICE INTERFACE AB,C.D SPEAKER SYS-
TEMS, THORENS TURNTABLES. ALL IN STOCK
IMMEDIATE SHIPMENT

EAST: 305-462-1976 WEST: 213-243-1168

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

AAA-HIGH PERFORMANCE LOUDSPEAKER kis
wholesaled to the public. Package deals featuring NAD,
YAMAHA electronics, Japanese Tonearms and Car-
trdges New, used and demo. Audioworkshop, 5823
Thurgood Lane, Jacksonville, FL 32209 and 3303 East
Denny Way, Seattle, WA 98122,

AARDVARKS AND AUDIOPHILES AGREE. Au-
dioWorld offers the finest equipment at the fairest prices
— with the most informed sales staff. Whether your in
terest tends toward the esoteric or performance-per-dol-
lar, we can supply your system needs. We are familiar
with and handie most lines and accessories. Call or write
for advice, quotations, and our free catalogue. Au-
dioWorld, Box 6202, Grand Rapids, Ml 49506. 616-
451-3868. M-F 11:00 a.m. t0 6:00 p.m. EDT. Visa and
MasterCard accepted

ABARGAIN! Grace F9E $129; FR201 $212. All
unused (212)-784-2939

ABARGAIN JVC UA-7045 UNUSED, $170.(212)784-

ADCOM DUAL NIKKO
ADC DCM NITTY GRITTY
ALLISON DYNAVECTOR NAGATRONICS
ALPINE FRIED NILES AUDIO
AMBER GRACE PIONEER
APATURE GRADO PLEXUS
AUDIBLE ISO-BASE PYRAMID
ILLUSIONS JV.C JMROGERS
AUDIO CONTROL  LAST-FLUID SANSUI
AUDIO-PRO LUXMAN SONY
BEYER DYNAMICS MAXELL SOUND CONNECTIONS
BOSTON MOBILE FIDELITY  SPECTRO-ACOUSTICS
ACOUSTICS MONSTER CABLE STAX
CIZEK MORDAUNT- STD
CONNOISSEUR SHORT TECHNICS
DNR NAD 30-ACOUSTICS

SOUND STAGE AUDIO

EXPERT CAR INSTALLATIONS CAREFULLY DONE

A BETTER COMBINATION
Your Friends at Sound Stage
would like to welcome you
down to our store to
audition in a relaxed and
comfortable, unpressured atmosphere,
some of the finest combinations
that can be obtained on
both beer and wine budgets
We offer that nice combination
of quality equipment, knowiedge. service
courtesy and price that represents
an excellent value
Proudly Representing these Fine Components

184-10 Horace Harding Expressway
Fresh Meadows, N.Y. 11365
Mastercharge /Visa/Amex Welcomed
(212) 762-3220 Exit 25 {Utopia Pkwy) LIE
Appointments are Encouraged
Open THURS. and FRI. til 9.00 Sundays 1-5
ALL SHIPPING CHARGES FREE IN THE USA

TRADE-INS ACCEPTED
Call for Demo and Used Specials

2939 I3

NOTICE HOW MANY OF THE BETTER DEALERS CARRY

SPICA

Into:1570 Pacheco Suite E-16

SantaFe,N.M. 87501

505 988-5056

The only full-range box speaker that goes
down to 32 Hz loud and clear, has an effi-
ciency rating of 90 dB plus tremendous dy-
namic headroom, yet sounds as uncolored
and transparent as a good electrostatic.

TEMS. INC
NEPPERHAN AVENUE

NK
TELEPHONE  (914) 965-580

IN NEW ENGLAND...

No hyperbole — just the kind of knowledge, creativity, and dependability you expect from a

dealer who represents these manufacturers.

M.A. Cotter
ar—H-@- Dahlquist
Denon
EVINSON  ocw

Dynavector
ADS Audio Pro Fidelity Research
ADS Pro Bryston Grace
Apt-Holman  Carver Hafler
Audionics Conrad-Johnson KEF

Slisteningrooms . .. New England’s largest
Audiophile record dealer . . . Keith Monks
record cleaning . . . In-store service

All shipments pre-paid.

105 Whitney Ave., New Haven, CT (203) 777-1750

Magnepan Nakamichi  Symdex
Marcof Oracle Vandersteen
Mirage Pyramid VPI

M & K Signet Win Labs
NAD Supex Yamaha

Master Charge, VISA, AMEX
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FOR SALE ;

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

ABATE THE HIGH COST OF YOUR NEXT AUDIO
PURCHASE! DIRECT DISCOUNTS LTD. offers many of
the finestlines of audio gear from budget equipment to
typically non-discounted components, cartridges,
speakers, etc. Whether you're a novice or seasoned au-
diophile, we believe that our incredibly wide selection,
low prices and helpful advice could make us your one-
stop audio bargain place. Some of the lines that we offer
include ADVENT, AR, ADCOM, BOSE, dbx, DENON,
ESS, HAFLER, HARMAN/KARDON, INFINITY, MITSU-
BISHI, NAD, NIKKO, ONKYO, PHASE LINEAR, SAE
TANDBERG, THORENS and many many more. As an
added service to our customers, we also offer video
equipment (incl many of the Large-screen Tvs, VCRs,
etc.) and even a new "'wireless’’ extension telepnone for
less than $200 00 (sugg. retail $560.00). Just call us at
(212) 254-3125 for additional prices or information, or
send $2.00 for our current brochure to: DIRECT
DISCOUNTS LTD., P.O. Box 841, Cooper Station, NY
102786. Shop with us by phone with your VISA or M/C.
No sales tax charged to out-of-state customers!!

A BETTER DEAL

AUDIO DISCQUNTS OFFERS A QUALITY SELEC-
TION OF AUDIO COMPONENTS AT DISCOUNT
PRICES. FOR SPEAKERS, RECEIVERS, CAS-
SETTE-DECKS, TO TURNTABLES, CARTRIDGES,
ETC., OR A NEW CAR STEREO. GREAT PRICES,
SERVICE AND OUR FRIENDLY SALES STAFF WILL
BE GLAD TO ASSIST YOU. FOR MORE INFORMA-
TION MONDAY THRU SATURDAY, PLEASE CALL
301-593-8224 — 301-593-8244 OR WRITE TO AU-
DIO DISCOUNTS, 1026 McCENEY AVENUE, SIL-
VER SPRING, MD 20901. WE HONOR VISA & M/C
AND C.0.D. FOR YOUR CONVENIENCE.

ABSOLUTE ACCURACY

APATURE » AUDIONICS
ARMSTRONG
AUDIOSTATIC

BEDIN/ « BERNING
BEVERIDGE =B & W
CHARTWELL » COTTER
CONNOISSEUR
DAYTON-WRIGHT
DECCA « DENNESEN
DYNAVECTOR
EIDOLON RESEARCH
FRIED *FR * GRACE
GNP « GRADO * HAFLER
HARMAN KARDON
KEITH MONKS
KOETSU * LUSTRE
LIVEWIRE » MIRAGE
MUSICAL FIDELITY
MUSICMAT « ORACLE
PETERSON » PLEXUS
PLASMATRONICS
PROMETHEAN

PSE « REVOX * RH LABS
RGR * SHAHINIAN
SOTA « SOUND LABS
SPATIAL * STAX
STRELIOFF » SUPEX
SUMIKO (THE ARM)

3D ACOUSTICS
VANDERSTEEN

WIN LABS & MORE

since 1974 Audio One has consistently offered the
ultimate in musically accurate components — be-
fore the reviews. try the 'World Class' audio store for
your next purchase . . . there is a difference

AUDIO ONE

Beverly Hills CA 90211 By Appointment
(213)276-7776

Hemosa Beach CA 90254 820 Pacific Coast Hwy
(213) 555-1212

Birmingham M| 48011 1650 South Woodward
(313) 646-6666

ABSOLUTE AUDIO: MISSION, RGR, SNELL, NAD,
Leach, V.P.Il., Oracle. Audio Interface, Marcof, Platter
Matter, Audio File 1202 South Congress Avenue, Aus-
tin, Texas 78704, (512) 443-9295

ALL MAJOR BRAND AUDIO @ WHOLESALE. A&T
Audio, Spfld. Ma. 1413) 737-6227

FOR SALE

ABOUT TIME! TANGENT ACOUSTICS U.K. in-
troduces its new speakers XL-R2 & EXCELSIOR I
—remarkable!

ESOTERIC AUDIO RESEARCH - Critically ac-
claimed new tube electronics

TRACE SYSTEMS (manufacturer's of the original
platter pad) offers the perfectionist's pad AURA
Tandberg 3000 series, Audionics of Oregon, Mod Z
cartridges, Thiel Speaker Systems, Mitsubishi’s new
Receivers & superb low price linear tracking turn-
tables . . . from

LANDES AUDIO
327 Main Street
Orange, N.J. 07050
Dealer inquiries for Tangent,
Esoteric, & Trace Systems welcomed
201-674-4000

ABSOLUTE SOUND
MICHIGAN'S HIGH ACCURACY AUDIO DEALER
Will ship postage prepaid anywhere i the United States
CONRAD JOHNSON BOSTON ACOUSTICS
NAIM AUDIO LINN SONDEK
DAHLQUIST NAKAMICHI
MISSION SPECTRUM
HAFLER GRACE
NAD APT
REGA STAX
REVOX ONKYO
SNELL DELPHI
SPENDOR BRYSTON
THRESHOLD POLK AUDIO
HARMON KARDON GRADO SIGNATURE
Or visit ary one of our stores in Southeastern Michigan

DETROIT — 12400 Morang (313)527-2244
ROYAL OAK — 4354 N. Woodward (313)549-7550
ANN ARBOR — 312§, State Street (313) 662-2026
E LANSING — 1045 E. Grand River (517)351-9300

Mastercard, VISA, American Express, Diners accepted

ACCURATE AFFORDABLE AUDIOPHILE EQUIP-
MENT at lowest prices available! ! Specialists in Car-
tridges-Tonearms-Turntables-Headamps. Please call or
write for price quotes & advice: HCM AUDIO, Box 2028-
G. Chico, CA, 95927 (916) 343-0558

FOR SALE

ABSOLUTELY AFFORDABLE AUDIO
Many bargains in high quality esoteric '‘preowned’
equipment from such manufacturers as Acoustat, Au-
dionics, Beveridge, Dahlquist, GAS. Luxman, Marantz,
Mark Levinson, Quad, Threshold, and many others. Call
or write for latest offerings.
AUDIOPHILE'S SOUND STUDIO
3313 University Ave
Madison, WI 53705
(608)238-7600

ABSOLUTELY BEST VALUE S.0.T.A. BUY DIRECT
TAX & DUTY FREE, New model Mayware MKIV tone-
arm $135 (Better than Formula 4) Mayware MC-2V mov-
ing coil cartndge Ogura Nude 'Vital' super-polished dia-
mond stylus, incredibly only $79. MKIV/MC-2V sounds
better with more punchy bass than Ittok /Black Koetsu
Mayware astatic cohesive 'Platter Mat' $15 VISA/MC
accepted. Literature $1 bill. Mayware P.O. Box 58 Edg-
ware, Middx. England

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

ACCURATE AFFORDABLE AUDIOPHILE EQUIP-
MENT. Specialists in Cartridges-Tonearms-Turn-
tables-Headamps. We offer: QUALITY ADVICE +*
FAST SERVICE # REASONABLE PRICES. Please! !
Call or write. You'll be glad you did! HCM AUDIO,
Box 2029-G, Chico, CA 95927 (916)343-0558

ACCURATE, QUALITY HOME/CAR AUDIQ AF-
FORDABLY PRICED!! Denco Audio, P.O. Box 6104-U,
El Monte, CA 91734 (213)961-6158, evenings, week-
ends. Send stamp-MONTHLY SPECIALS, FREE CONTI-
NENTAL SHIPPING, MC/VISA

ADIRONDACK AUDIOPHILES Northern New York
State House of Hi-Fi is now open with Mariah, Polk Au-
dio, DCM Time Windows, NAD, Harman Kardon, Sota,
Audionics, Apt-Holman, Hafler, Hegeman, Eumig. Mcin-
tosh, Marcof, Nakamichi, Fidelity Research, Toshiba,
Sony, Signet, Alpine Car Stereo, Denon, Shahanian,
Conrad Johnson, RG Dynamics For info. call 518-793-
6639 Mon_ to Fri. 10-9 Sat. 10-6. HOUSE OF Hi-Fi, 50
Miller Rd., (Rt. 9) Glen Falls, N.Y. 12801.

Get all the
sound you
paid for!

Your sound system is capable
of significantly better performance.
Simply replace the conventional
speaker wire you're now usin
with MONSTER CABLE. MONSTER
CABLE, designed to maximize your
system’s performance by
reproducing complex musical
signals with astounding clarity and
definition, is recommended by
leading amplifier and speaker
manufacturers, MONSTER CABLE,
utilizing ultra-fine strands of high
purity copper, allows your amplifier
to see the speaker as directly
attached, eliminating the sonic
degradation caused by ordinary
“zip cord.”

Designed for the most ruzgged
applications, MONSTER CADLE’

exclusive "DURAFLEX" insulation
insures ease of installation and
lasting good looks.

Join the MONSTER CABLE
FAMILY and get all the sound you
paid for!

101 Townsend St. San Francisco, CA 94107,
(415) 777-1355 Telex 470584 MCSYUI

MONSTER.CASLE_—_..e
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The Magazine for the Perceptive Listener
High
Performance
Review

Full tests and listening evaluations:
equipment from B&W, Threshold, KEF,
Denon, SAE, Hafler, Dynavector, Tech-
nics R&B, STD, ADC, Ariston, Teac,
Trans Audio (Oracle), Studer-Revox,
Tandberg, Fidelity Research, Acoustat,
Thorens, ADS, Sumiko (Grace), Apt,
Sony Esprit, Ortofon, JVC and more.
The latest and best units.

The first audiophile magazine with ali
of these features:

Technical Advisory Board: J. Robert
Ashley, University of Colorado at Den-
ver; Elliot Mazer, record producer/
engineer; James A. Moorer, Lucasfilm,
Ltd. and Stanford University; Vincent
Salmon, acoustical consultant.
Comprehensive equipment tests
using state-of-the-art precision instru-
mentation fromTektronix, Bruel & Kjaer
and Hewlett-Packard.

Careful subjective listening evalua-
tions under controlled conditions.
Authoritative reviews of over 70
recordings per issue: Popular, jazz and
classical-find high quality sound plus
outstanding performances among cur-
rent releases.

Expert opinion on important devel-
opments in audio technology. Discus-
sion of current problems and possible
improvements.

High/Performance Review has the
best features available. Our magazine
tells you what you want to know
about high quality audio components
and records. Knowledgeable critics
have called our first issue . . . impres-
sive, unbiased . . . good concept . . .
detailed reviews . . . for the serious lis-
tener” Join us today The special
Charter subscription rate is $24.00, one
year, four issues. Our issues average
over 120 pages each. We have pub-
lished over 240 pages thusfar-issues 1
& 2 are ready now. Each issue has a
colorful cover and is printed on fine
quality paper. Don’t miss out! Send
your order today Money-back guar-
antee (send for details).

High/Performance Review

Box 2989; Stanford, CA 94305 USA

(] Yes, enter my charter subscription. All
subscriptions begin with Issue 1.

(]! enclose $24.00 by check or money
order.

Overseas and Canadian subscribers: Please note that

payment must be in US Funds Net payable on US Bank
or Agency. Add $4.00 for non-USA postage.

Name .
Street -
City _ - —
State Zip

For Questions: Telephone: (408) 446-3131,
M-F 10-4 (Pacific Time)

FOR SALE

AFFORDABLE ESOTERICA
Central NY State

RGR APT
QEDeNAD MISSION
MIRAGE * LAST HAFLER ¢ KLIPSCH
3D ACOUSTICS * B&O M&K « MONSTERCABLE

BOSTON ACOUSTICS ¢ PLATTER MATTER » CARTALIGN
STELLAR STEREO
384 Elmira Rd., Ithaca, NY 14850 607-272-2644

AGAIN—NAD Puts the Money Where it COUNTS!
Introducing the NAD 3140 Integrated Amplifier — a
piain faceplate that's backed up by the best sound-for-
the-doliar anywhere. Now you can afford NAD quatity,
especialty by mail. For literature & quote on all NAD
amps, tuners, receivers, etc. DESIGNATRON'S STER-
EO STORES, INC 260 Old Country Road, Hicksville
NY.: 11801 (516) 822-5782 Shipped prepaid & In-
sured in Cont. USA.

AGFA & AMPEX 10%:"’ & 7" OPEN REEL TAPES
— THE BEST! THE FINEST CASSETTES: DI
RECT TYPE {1 (C68 & C96) and ASF (C66 & C96).
DIRECT-TO-TAPE RECORDINGS for the finest re-
corded sound available, called ""Truly superb’' by
Charles Repka in AUDIO (Oct, 1980). Only avail-
able on real time duplicated reels & Cassettes, op-
tional dolby or dbxil. Ampex video cassettes WRITE
for FREE newsletter subscription & current specials
Direct-To-Tape Recording Co., 14 Station Ave.,
Haddon Heights, NJ 08035

ANNOUNCING A NEVER TO BE REPEATED SPECIAL
Own the Famous KENWOOD Audio Purist Separate
Components remarkable savings. The combination of
TWO LO7M Mark (I Mono Power Amps (150 watls
each), the LO7T Mark Il FM Stereo Tuner, and the LO7C
Mark Il Preamplifier s ONLY $1545.00. That's a SAV-
INGS of $1180.00! (LO7M Mark Il amps were $600.
each, NOW $395. EACH) — Buy the LO5M Mono Pow-
er Amps (100 watls each), the LO7C Mark (I Preampli-
fier, and LO7T Mark |l Stereo Tuner for ONLY $1195.00
that's a SAVINGS of $1180.00! (LOSM Amps were
$425, each, NOW $195. EACH). Combo savings only
available on combo purchases. Amp savings available
even when amps are purchased alone. CALL or WRITE
DESIGNATRON’S STEREQ STORES, INC. 260 OLD
COUNTRY ROAD, HICKSVILLE, N.Y. 11801 (516)
822-5782 Shipped prepad and insured cont. USA

FOR SALE

AMAZING? ISN'TIT
The amount of nonsense that gets thrown around in the
audio world. If you are sick of being treated like a 5-year-
old child by shoe salemen masquerading as audio ex-
perts, you owe it to yourself to give us a call. Our opin-
ions are based on a solid foundation of experience with
the components we sell as weli as those sold by our
competifors. Most importantly we don't simply sell the
finest audio equipment available, we arrange it in com-
plementary systems designed to extract the greatest
benetit from your audio dollars chosen from among the
followng 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, NAM AU-
DIO, NAD, ORACLE, POWER LIGHT, POINT SOURCE,
PRECISION FIDELITY, QUAD, REGA, ROGERS, SNELL
ACOUSTICS, SOUNDLABS, SPATIAL COHERENCE
STRELIOFF SYSTEMS, STD, STAX, SUPEX, TAND-
BERG, THETA, TECHNICS, R&B

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

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

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS, CASSETTE DECKS, ELEC-
TRO-VOICE INTERFACE ABC.D SPEAKER SYS-
TEMS; THORENS TURNTABLES. ALL IN STOCK -
IMMEDIATE SHIPMENT

EAST: 305-462-1976 WEST: 213-243-1168

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

ANOTHER AUDIOPHILE PUBLICATION?
AUDIO UPDATE is published ON TIME. This bi-monthly
includes modifications construction projects, improve-
ment methods, data available nowhere else. t's provoc-
ative, informative, and a MUST if you enjoy audio. Annu-
al’ $14.00. MasterCharge/Visa welcome. AUDIO DI-
MENSIONS, 8888 Clairmont Mesa Blvd., San Diego,
CA92123.(714)278-3310 TF

LEGENDS AS USUAL.

These highly respected names can be found at Chestnut Hill Audio Acoustat. Adcom. Amber
Apature, Apres, Audio Pro, B&W, Berning, Cabasse. Cotter Dahiquist, Dayton Wright
Dennesen, Denon, Discwasher. Dynavector. Fidel ty Research. Fourier. Gilmore, Grace
Grado, Hatler, Impulse, Janis, Kenwood Purist, Leach, Marcof Mariah, Monster Cable
Mordaunt-Short, NAD, Oracle, PS. Audio. Quad, R.G.R Rogers, Signet, Spendor, Stax
Symmetry, Tandberg, Theta, 3D Acoustics. Thorens, Threshold, VPI. Vandersteen

311 Cherry Street. Philadelphia, Pa.19106. (215) 923-3035

CHESTNUT HILL AUDIO LI'D.

= 5\
= = /\\ !
\
* ACOUSTIC ELECT. s JANIS * PSE \
* AUDIO PULSE * KEITH MONKS * POLK AUDIO \ \
* B&W * KOETSU * PRECISION FIDELITY \
« THE DAVID BERNING CO. o LAST * PROMETHEAN
* COLONEY * LINN SONDEK, * PYRAMID
* CRAMOLIN * LIVE WIRE * SNELL ACOUSTICS
* DAHLQUIST * LOCI * SPATIAL
* DENON * LUSTRE * SPICA
* DYNAVECTOR * MARCOF « STAX
* FULTON * MONSTER CABLE * SUMO ELECTRIC !
* GOLDMUND * MUSICAL FIDELITY * SUPEX ” l
* GRACE » MUSIC REFERENCE « TANDBERG |
* GRADO ¢ NAKAMICHI * THETA ELECTRONICS
« HAFLER * PLATTER MATTER o VPI |
o HILL PLASMATRONICS * PS AUDIO * YAMAHA |

590 Central Park Avenuye. Scarsdale. N.Y. 10583

Mon. Thurs, 10-9 PM Tues., Wed.. Fri., 10-7 P M/ Sat, 10-6 PM
Ample Free Parking ¢ Credit Cards Accepted

We Ship FREE Anywhere in the Continental U.S.A.

914-472-4558

===
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FOR SALE

ANNOUNCING THE ARRIVAL OF LONG
ISLANDS MOST SENSIBLY PRICED

AUDIOPHILE
EQUIPMENT & ACCESSORIES!

Amber Grado Satin
Audio Linear  Iso Base Saba
Clarke Systems KM Labs SME.
CM Labs Live Wire Pyramid/

Sequerra
Concord M/C  Mastercraft Sonus
Dennesen Sound Panels Sound

Connections
Grace Mitchell Cotter Ultracraft

Osawa
TUCKER'S COMPONENT AUDIO LTD
49 WEST JERICHO TURNPIKE
HUNTINGTON STATION, N.Y. 11746
(516)673-1124
M/C & Visa accepted
All phone orders promptly
shipped pre-paid

ANTI-SKATING for AR TURNTABLES!! Proven coun-
ter-weigh® design of nickels steel & aluminum construc-
tion. Install yourself in minutes. $7.95 postpaid. (Dealer
inquines invited.) AUDIO INNOVATIONAL PRODUCTS,
P.0O. Box 1607, Portsmouth, N.H. 03801.

APT/HOLMAN AMP & PREAMP NOW IN STOCK
Tom Holman's APT Model 1 Amp delivers 100 Watts
RMS/ch. plus 3db Dynamic Headroom! It stays incredi-
bly clear when you play it incredibly loud! The Model 1
EILIMINATES Speaker/Amplifier interaction so it's
stable with any speakers you use. ONLY $680. The Fa-
mous APT Preamp lets you control phono input im-
pedance AND capacitance so your records sound great
You can attach a fuli equipment array and there’s never
input crosstalk! ONLY $575. To order & info: DESIGNA-
TRON'S STEREO STORES, Inc. 260 OLD COUNTRY
RD. HICKSVILLE, N.Y 11801 Shipped prepaid and in-
sured in cont. USA.

ARCAS Engineering offers /2 octave pink noise test
tapes with warble tones. Also, upgrade mods for TEAC
2A. ARCAS Engineenng RFD=3 Burthill Rd, Winches-
ter, NH 03470

ARC EQUIPMENT
D-52(G) top condition, manual, $695.; SP. 5 pre-
amp, near new, manual, $425. 512-644-2438.

ARC EQUIPMENT FOR SALE
D-75-A-(3, mint cond. w/carton $695; D-51 (N) good
cond w/carton $495. (1 unit available); D-52 mint cond
w/carton $550.; D-52 (B) as new w/carton, manual
$750.; D-76-N. box, mint $625.; D-76(AHG) exc cond
w/manual, carton $795., D-79 as new w/carton, man-
ual $2,150.; D-100 (A) exc cond w/carton, schematic
$625.; D-100(8) mint w/carton, schematic $795., D-
110(B) as new in carton, manual $1,690.; D-150 150
w/channel tube amp (rare) new tubes, polypropylene
caps {orly 203 built) $2,650.; D-350 "'Transistor 350
w/channel amp powerhouse’' w/carton, schematic
$1,500.; EC-21 2-way electronic x-over, new in box
35435, SP3+N) one owner, like new, carton, manual
$325.; SP6-(A) mint, w/positron tubes, carton, manual
$675.

OTHER EQUIPMENT FOR SALE
MAC MR-71 exc cond, recent alignment, carton, manu-
al $365 ; MAC MR-77 mint, w/carton, manual, walnut
case $650.; MAC C-26 preamp near mint, w/carion,
manual $300.; Audionics CC-2 new w/warranty $325
PSIIl Audio phono gain stage (adjustable cartndge load-
ing), gcod condition $125.; Precision Fidelity C-4
preamp. (tube), mint, carton $600.; Precision Fidelity
MV-7(A) power amp (tube), new $825.; Sumo gold 125
w class A" amp mint, crate $1750.; Mark Levinson
ML-3 amp #363, 8 mos. old, crate $2,950.; Rappa-
portamp 1 100w class 'A'" recently serviced at Oclave
Research {good condition), w/crate $900.; (2) MAC
MC75 tube amps, good condition $650.; Marantz Mod-
el 8 tube power amp, new tubes, good cond, $245 ., (2)
MAC MC 30 tube amps, good condition $350.
Call 317-283-1361, 8-4 M-F, Ask for Dave.

A RIBBON FOR "'DQ 10'S”’

Now from ""JG'' ACOUSTICS an internally mounted rib-
bon tweeter modification. The improvement 1s stunning
The complete kit costs only $200., and it includes a
cap. bypass mod. Also, listen to the JGA | Monitors and
watch for JGA's new tube head amp. Ask your dealer or
contact

JG ACOUSTICS

574 Walnut Str., Dunellen, NJ 08812

(201)968-8771

Watch tor upcoming review in 'AUDIO ALTERNATIVE’

A&S SPEAKERS has high end raw speakers, kits and
auto systems Specializing in plastic cone drivers, our
brands include Audax, Dalesford, Dynaudio, SEAS, Phi-
lips, Becker, JVC. Faicon-Acoustics, Peerless, Great
America. Free price lisl A&S SPEAKERS 2371 Dahla,
Denver. CO 80207. (303) 399-8609.

bring your system alive.

RMI

The CHARTWELL PMS55, a mini speaker that has the incredible clar-
ity & detail of our LS3/5a but handles 200 wat€s peak program.

Most music lovers are not aware of the full dynamics & detail con-
tained on their discs, so don’t delay it any longer—hear the PM55

G CHARTWHL

6074 Corte Del Cedro, Carlsbad, CA 92008

RMI
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NAudioVisions

a new store, with a fresh view
on the audio and video horizon

Residents of NEW YORK CITY and WESTCHESTER,
aswellas LONG ISLAND, will soon be hearing more and
more about Audio Visions, a store which ofters the very

|atest technology, combined with true old-tashloned

hospitality. Come visit and meet with Richard Levy
(tormerly technical editor of Modern H+Fi& Music and
Sound Trax), Nicholas Martino (formerly manager for
Designatron's Stereo Stores), and Steve Komins
(formerly engineer with the Ree!/ Appealrecording studio).

In-store seminars with noted musicians & engineers
Call us to receive our free newsletter Discountcon-
cert ticket information, technical reports. features

¢ THREE COMPARATOR AUDIO ROOMS «
PLEASE NOTE: APPOINTMENTS SUGGESTED
¢ IN-HOME SPEAKER TRIALS AVAILABLE

electronics
DENON«HAFLER+«MARCOF«MITSUBISHI: TOSHIBA
loudspeakers
ACCULAB + ALLISON - DAHLQUIST
DESIGN ACQOUSTICS « INFINITY » M&K - THIEL
turntables, cartridges, tape decks
ADC+ ADCOM: DENON+« GRADO* MICRO-ACOUSTICS
SIGNET +« SUMIKO -+ THORENS

WE REALLY LOVE MUSIC. DO YOU?

WHAT'S NEW? Audio Visionsis new The GEMtable
from SUMIKO also isnew You know about GRACE arms.
but did you know that Sumiko is Grace's parent? The new
table was engineered around the Grace arms which are
precision factory-mounted. The massive four-point suspen-
sion evinces truly superb technology GEM w/arm priced
less than Systemdek w/out arm (Notice to Ariston &
Rega tables You guys have had i1t too easy, now your
beits are slipping ) At Audio Visions, cartridges are mounted
using an oscilloscope + electronic analyzer + protractor

(This process does make a difference. in groove wear as
well as in sound quality )

SPECIAL HOLIDAY PRESENTATIONS

HEADPHONES MAKE GREAT GIFTS

(They re an absolute must in college dorms ) Come listen
to our selection of outstanding phones from AKG. STANTON,
KOSS. and SIGNET Then look at our sale prices The
AKG model K-240 is $69 95 (compare with the $79 price
being advertised by 'The Electronics Department Store’).
other phones at similar savings(AKG mode! K40 only $21)

THE HOLIDAY PACKAGE SYSTEMS

From $419 95 to $849 95 == teaturing TOSHIBA receivers
( top-rated by the leading consumer magazine and by
Stereo Review) ACCULAB speakers made by the dis-
tinguished RTR company (incredible values: come in
and you wili see—and hear—what we mean), TOSHIBA
tables w/low mass arms. & fine ADC& GRADO cartnidges

SHONO CARTRIDGES TINY GEMS MAKING BIG MUSIC
Does it pay to buy a new needle for your old cartridge? A
higher-quality cartridge not only sounds better, 1t also
reduces recordwear Selectedspecial values: ADC model
XLM 2 Improved $29 95 (sugg. ret $90). Micro-Acoustics
2002 for $62 ' ! (orig. sugg ret $130), ADCOM XC/Line-
trace moving coil $200 (sugg ret. $260)

*» MASTERCARD » VISA » AMERICAN EXPRESS »

Real wood finish (not vinyl) audio cabinets
by BARZILAY. NAIAD, CWD, etc.

Audiophile records at special prices

Phono needles +« Microphones by AKG - Blank tape
Discwasher products, Monster Cable, etc

FINANCING AVAILABLE FOR QUALIFIED CONSUMERS

near Southern State Parkway & Long Island Railroad
please call for directions

1067 MONTAUK HWY., WEST BABYLON
(516) 661-3355

special sale prices may be withdrawn after January 1. 1982
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FOR SALE

1T ASTOUNDING ! !!
THIEL Loudspeakers. models 03a, the new 043, and
the 02
AUDIO CONNECTION, Verona, NJ (201)239-1799

ATLANTIC MUSIC INVITES you to visit the friendliest,
most knowledgeable — (21 years same location, same
ownership) — audio dealer in SQUTHERN CALIFOR-
NIA. We offer FREE advice and demonstration of some
of the world’s finest stereo equipment: Accuphase, Con-
noisseur, DBX, Denon, DCM, Duai, Dynavector, Grace,
Grado, Infinity, KEF, Kenwood, Micro-Acoustics, Sony,
Soundcraftsmen, Stax, Technics, Yamaha, and more.
For honest, accurate, FREE ADVICE, cali Ed at (714)
646-8896, 11 to 7, closed Wednesdays. 445 E. 17th
Street, Costa Mesa, Ca

ATTENTION!! FREE CATALOGUE!! GREAT PRICES
ON STEREO, VIDEO, CAR EQUIPMENT, TAPE AND
ACCESSORIES. LOW SHIPPING RATES! WRITE OR
CALL: THE AUDIO FACTORY 42-40 Bell Bivd, Mailor-
der Division %203, Bayside, New York 11361, (212)
939-8561

ATTENTION: Wanted Mcintosh. Marantz, ARC tube
equipment, Western Etectric, Thorens 124, top price.
Maury Corb 713-728-4343, 11122 Atwell, Houston,
Texas 77096.

A SINGER’S DREAM!

REMOVES VOCAL FROM MOST STEREO DIsCS

‘The Thompson Vocal Eliminator can actually remove most or
virtually all of a solo vocalist from a standard stereo record and
yet leave most of the background music untouched! Not an
equalizer! We.can prove it works over the phone. Write or call
for a brochure and demo record below. COST; $295.00¢

Time Delay/Ambience
Superior:
*Realism *Frequency Response
eVersatility *Dynamic Range

Time delay is new to consumer audio. Recording
Studios have been doing it for years. They have
developed much more realistic systems than are
presently offered for consumer use, with One notable
exception......Our TAD-4.

Call or write for a 24 page brochure on. our line of 18
products. Ihcluded will be a product review of the TAD-4 and a

demo record which will allow you to compare our TAD-4 with.

We're Better!
P.0. Box 338,
404)

other units. At $650 we aren't cheaper.
Write to: LT Sound, Dept. AU,
Stone Mountain, GA 30086,  Phone

AMPLIWIRE | — 2 X 150 WATTS
powerfui and as transparent
O As the best preamps

The Legends from Noway Are Here

FOR SALE

ATTENTION ALL DYNACO AND DYNA KIT
OWNERS:

Frank Van Alstine can rebuild and/or repair your Dyna
amplifiers, preamplifiers, and tuners. We have all new
PC cards and all new highest quality internal circuits for
most Dyna units. New POWER MOS-FET circuits for
Dyna ST-150, ST-300, and ST-120 amplifiers. New J-
FET circuits for Dyna PAT-5 and Bi-Fet preampilifiers. All
new circuits for FM-5 tuners with phase-locked loop
Mplx, new 8 stage differential IF, new buffered outputs,
no dnft, super musical, super sensitive. We rebuild all
ST-400, 410, 416 amplifiers and can repair any, no
matter how badly blown. External 100,000 mfd power
supplies for ST-400 and 415. All new internal circuits for
Dyna PAS tube preamps. New Noble precision stepped
controls for all Dyna preamps New Mos-Fet circuits for
Dyna PAT-4 preamps. Improved audio circuits for St-70
tube amps. Rebullt Nagatron, Sonus, and Grado phono
cartridges. Read AUDIOGRAM, MR. AUDIO'S BI-
MONTHLY, AND SENSIBLE SOUND for reviews on our
equipment. No charge for repair labor when we rebuild
your Dyna unit. We ship worldwide and have brand new
120 volt and 240 volt modified Dyna units available. For
details and our recommendations on how to make a hi fi
system sound like music, write or call:
JENSENS STEREO SHOP 2202 RIVER HILLS DRIVE
BURNVILLE, MINNESOTA 55337 (612) 890-3517
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ELECTRONICS

u ALROS0IraT ITToriTigtiorn

ORIGINAL PRODUCT LINE BROCHURES

When researching your autosound
purchase, consider the most com-
plete product information available
—the B & G Information Package.
Current product line brochures from
over 30 autosound manufacturers
are assembled in our comprehensive
Package. Mainstream's best such as
CLARIDN & JENSEN, esoterics like
VISONIKS & LINEAR POWER. and
new breed components from such
leaders as SONY & KENWDOD are
included with list prices and dealer
locations. Make an informed decision
Send $B to: B & G ELECTRONICS
BOX 724-A, HAYWARD, CA 94543

FOR SALE

ATTENTION: ‘“FOREIGN" AUDIOPHILES AND
DEALERS! Western World Audio Exporters can supply
virtually ALL brands of hi-fi components, speakers, car-
tridges, etc. (incl. esoteric lines) at VERY attractive pric-
es. Quotes, terms and availability furnished on request.
Write To: WESTERN WORLD AUDIO EXPORTERS, 373
Fifth Avenue, Suite 1556, New York, NY 10016,
TELEX—423826 SAKIUR

ATTENTION LONG ISLAND and METRO NEW
YORK AUDIOPHILES: Audition Frank Van Alstine mod-
ified Dynaco equipment in a home environment. Find out
why audio reviews have been astounded by his latest
modifications. Auditions by appointment only. Nassau
(516)541-0312. Suffolk (516)277-5336.

ATTENTION LONG ISLAND and METRO NEW
YORK AUDIOPHILES: Audition Frank Van Alstine mod-
ified Dynaco equipment in a home environment. Find out
why audio reviews have been astounded by his latest
modifications. Auditions by appointment only. Nassau
(516) 541-0312. Suffotk (516) 277-5336

ATTENTION NY—NJ! ! !

*ACOUSTAT SINFINITY 4.5 +KENWOQD “AUDIC PURIST'
+AUDICRESEARCH ~ +SUMO + SOUND CONCEPTS

*BAW +DCM *NAD

+ LINN SCNDEK *B4O +DENON

*DENNESEN *EUMIG *SUPEX

+FIDELITY RESEARCH  +GRACE +MICRO-SEIKI

' *SNELL *BOSTON ACOUSTICS

RGR
*HAFLER MODS and more only at:

A aupio

The Audio Professionals since 1972. Only knowledge
and experience equal superior sound and service.
Discover high performance stereo with complete cus-
tomer satisfaction. For orders and information (se-
rious inquiries by phons only):
201-744-0600
VISA, Master Charge Accepted
CSA AUDIO
193 Bellevue Avenue
Upper Montciair, NJ 07043

Sound system consultations to home music lovers,
professional theatrical arts and the audio industry.

AMPLIWIRE Il — 2 X 45 WATTS
a new standard of excellence
in medium-powered amplifiers

DEALER INQUIRIES INVITED

Because Music Matters

Unveil the legends’ mystique and experience the new sonic and
performance dimensions of the new Electrocompaniet audio
instruments, Look for more about our most recent addition to
the Electrocompaniet line — PREAMPLIWIRE.

For information and a dealer list contact:

ELECTROCOMPANIET, INC.
P.O. BOX 173, RT. 202
HOLLIS, MAINE 04042

207-929-4553

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

Featuring:

Linn Sondek. Kenwood Purist Group, LS3/5A, B+W,
Spendor, Supex, Stax, Adcom, Mitsubishi, Decca
Tandberg, DB Systems, |.M.F., Grado Sig., Shahinian
Obelisk, Monster Cabie, Dahlquist. Audio Pro, Grace
Avid, Marcof, Micro Acoustics, Dual, Strathclyde, Audio
Source, S.A.E., Magnepianer, 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
Calius at(201)445-5006

ATTN: LOWEST PRICES. LINN ITTOCK, STAX-
PHONES, DYNAVECTOR, DENON, FID, RESEARCH,
GRACE, FULTON, SUPEX, ETC. M. Corb. 11122
Atwell, Houston, TX 77096, 713-728-4343

AUDIO HOUSE —— FLINT MICHIGAN

ACOUSTAT LEACH LSR&D REVOX
AUDIO PRO MORDAUNT-SHORT ROGERS
ARISTON SYMMETRY

Gonza wire 50¢ per ft. Keith Monks record sleeves 100-
$25. Samples $1.00. 4304 Brayan, Swartz Creek,
Mich. 48473, 313-655-8639 by appointment.

AUDIO ALTERNATIVES - ISSUE FOUR
iIs now ready (and about time) with 26 equipment
reviews plus explicit answers to High End’'s most
gnawing questions: What goes on between equip-
ment manufacturers and the undergrounds? What's
the New Quad story? Will The Audio Cynic ride
again? How do AC line bugs hobble audio ptayback
and what can you do? issue 4 tells all. $22/4 is-
sues U.S. and Canada; $36 Overseas; and $7.50,
copy at stores.
P.O. Box 466, Midlothian, VA 23113
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FOR SALE

Audio and TV tubes factory boxed, speakers, semi
conductors—Iow prices, free price list. Transisleteronic
inc., 1365-39th St. Brooklyn, N.Y. 11218 212-633-
2800 TF

AUDIO COMPONENTS WE RECOMMEND
SOUND BETTER AND OFTEN COST LESS
Whether novice or audiophile. be sure you've heard the
best components in your price range BEFORE you buy.
Pay $10 for expert, honest recommendations based on
your needs as you describe them on our copynghted
questionnaire.  WE SELL NOTHING BUT ADVICE
Moneyback guarantee. Send $10 to THE ASSESS-
MENT GROUP, Box 1280, Dept A, Rockvile, MD

20850

AUDIO CONNECTION
IN NORTHERN NEW JERSEY

ADS Elecirocompaniet RG Dyn. /RGR
Audio Pro Gem Turntable  Rogers

Audire Grace Rotel

Belles Research Leach LSR&D Spectrum
Benchmark Live Wire Spica

Clarke Systems Lurne’ Tonearm  Thiet

Delphi Mariah VPRI

Denon PS Audio & more

613 Bloomfield Ave., Verona NJ 07044
(201)239-1799

AUDIO DEN AND POLK AUDIO
The Audio Den is proud 1o have on display and demon-
stration the amazing Polk Audio Monitor Series, Our cus-
tomers say ''Fantastic! Compares with the finest
loudspeakers | have heard. Probab% the best value in
the history of Audio!!!" Audiogram™ trom the Audio
Advisor satd, 'We were so impressed that we could
not believe the prices Other $200 speakers
simpty do not come close to the standards set by the
Model 10 And at their price, they are simply a
steal.”" Come in for an audition or wnte us for infor-
mation on Polk or our other state-of-the-art products
Polk is shipped free in the continental U.S Audio
Den Ltd. 1320-34 Stony Brook Rd., Stonybrook
LI NY 11790, 6516-751-3350. TF

AUDIO HEIGHTS
‘We do things a little differently’
To serve your Hi-Fi and Video needs
Call us at (212) 237-9847
Amber, Allison Acoustics, Audio Pro, Aiwa, ADC, AR
ADS, AKG, Alpine Car Stereo, Audio Control, Bose,
DBX. Tandberg, Thorens, Onkyo, Nikko, Sherwood, Or-
tofon, Micro Acoustics, Stanton, RG, Omnisonic, JVC,
Hitachi, RCA, Ultravision Projection TV

AUDIOLTD
IN CHAMPAIGN, ILL.
Quad KEF David Hafler
Carver NAD Linn Sondek
Mission Vandersteen Dynavector
Audio Research  3-D Acoustics Rega

and much more. 115 N. Walnut 61820 217-359-

3774

AUDIO MODIFICATION MANUAL - 230+ pages step-
by-step procedures for many common components
Data applicable to almost any unit. Tube circuitry em-
phasized. Applauded by AUDIO, STEREOPUS, HIGH FI-
DELITY, SOUND ADVICE, et al. Unique information pro-
vided no where else. $25 USA/CANADA, $27 else-
where. California tax applicable. Master Charge/VISA
Welcome, (714) 278-3310. AUDIO DIMENSIONS,
8888 Clairmont Mesa Bivd., San Diego, CA 92123

AUDIONICS BA-150, $1,400 ; Stax DA300, $1.250
(latest version) Electro Research A-75, $1.450
(213)449-1136eves PS.T

AUDIO RENAISSANCE, INC.
Audible lllusion PS Audio Grace Stax Rega
Precision Fidehty Music Reference Dynavector KEF
Meridian Acoustat Linn Products Mordaunt-Short
Theta ReVox Audio Innovations Symmetry And More
We stock one of the largest
collections of Audiophile Albums in Mid-America
Try our modifications tor improved high end
Bryston Mod-Any Mode! Dahlquist DQ 10 Mod
Used Audio Research D-100A Ampiifier $800
Used Audio Research SP-4 Preamplifier 700
Used Decca Arm with Elec Lift 85
Used Stax DA80 Power Amplifier 850
Used Mciniosh 1900 Ampiifier Tuner 550
4122 Broadway Kansas City, MO. 64111 (816) 531
3261

FOR SALE

AUDIOPHILE ACCESSORIES AT REASONABLE
PRICES! Cables * Mats % Clamps % Record Care and
much more!! Also available: Quality Advice and Fast
Service! HCM AUDIO (916) 343-0558

AUDIOPHILE ELECTRONICS FROM CROWN
CROWN, the professional standard in broadcast and live
performances, brings you that total integrity plus the
most music for your home in the new STRAIGHT LINE /
POWER LINE Il Series and DISTINCTION Series ¢
amps, preamps, tuners & equalizers. For information &
quotes write. DESIGNATRON'S STEREO STORES INC.
260 OLD COUNTRY RD. HICKSVILLE N.Y. 11801
Shipped prepaid & insured cont. USA.

Finally Available.

MENDOTA
RESEARCH

Interconnect Cables.
Rated the very best.

Exclusively from

FIDELIS
418 Beach Street
San Francisco, CA 94133
(415) 885-3488

$75.00 one-meter pair
+ $4.00 UPS & handling
Payment-accompanied orders only
LLimited Stock. order now.

(= International Mark
’1 Sales & Repairs

FONS CQ30 Finest belt drive electronic transcription
turntable . $200 without tone arm .
Send money orders to:
LORD BROTHERS P.O.Box 6430, Denver,

Colorado, 80206. 303-534-7590. Will ship same day.

Full price $200.00 shipping included.
Or send 25% — balance plus shipping COD.

Colorado residents add tax.  Ninely day warronty.
Accurate

Audio

Presents the LUNA-TEC. Cus-
- tom made, rounded oak cabin-
ACCURATE AUDIO ets for NAD Components

(3020, 4020A, 7020, 3140,

E'o' Box 6231 6040, 6140). $55 each in-

aguna Niguel,  ciudes shipping in Continental
CA 92677 US.A

I T
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- WE WILL »

NOT BE BEAT!

SUPER SELECTION: FULL WARRANTY-FAST DELIVERY
* HI-FI HIGH END & VIDEO *

VISA CALL (203) 934-5291 NOW! MAC

| % AUDIO PEOPLE % |
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1000 Orange Ave., West Haven, CT 06516
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OUR MATCHES WILL
LIGHT UP YOUR LIFE.

That’s right. Music warms, exhil-
arates, satisfies. Its reproductionis ultimately more than
the sum of your audio pieces. We match components:
mechanically, electronically, acoustically. To your
musical and value preferences. We do it right for you.
With matchless skKill.

N

418 BEACH STREET SAN FRANCISCO, CA 94133

Commitment to Musicad Tntegrity

(415) 885-3488

AUDIO/JANUARY 1982
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MORE
RAVE REVIEWS
For VMPS Loudspeakers

The VMPS Super Tower lla/R, $1499ea (black), $1699ea (walnut).
Kits $998ea (black), $1199 ea (walnut). Seold in mirror-image pairs.

From England’s Prestigious Hifi News &
Record Review:

“The normal reaction of the more knowledge-
able audiophile, on being confronted with the
multiple drive unit, 300tb, 6ft tall speaker
above, would be to smile inwardly and walk
on....This reaction would have been unfor-
tunate, however, as he would have missedout
on something rather special. Designed by a
Californian named Brian Cheney, the VMPS
Super Tower lla/R...has an astonishing
101db/ "W/ 1m efficiency, has a believable
low frequency -3dB frequency of 17Hz, and
will give levels upto 132dB at 1mat distortion
levels claimed to be less than 0.25% (1W
22Hz-40kHz). Maybe it was the low distor-
tion, tremendous dynamic range, thunder-
ously clean bass, the spreading out of all
those driver resonances giving a surprisingly
low level of coloration, or the fact that Brian
was one of the few exhibitors to apply some
acoustic treatment to his room—speaker
end dead, listening end live—who can say, but
the sound certainly set me back on my heels
(and they come in optional kit form!)”
—dJotin Atkinson, August, 1981

VMPS loudspeakers have lower distortion,
wider bandwidth, and greater dynamic range
than any competitors regardless of price. Kit
versions also are available for the MiniTower
I1($308ea), Tower I ($413ea), Super Tower /R
($648ea). Write for our brochures, copies of
Bert Whyte's article "Towers of Power" and
full reviews from Hifi News and Record
Review and B.V. Pisha. All prices include free
shipping in USA.

VMPS AUDIO PRODUCTS

a division of itone Audio

7301 Rockway El Cerrito, CA 94530
(415} 526-7084
Available in the South at Mike Hilliard Audio,
Sheveport, La.. Sound Alternative, Ft. Myers,
Fl; Audio-Video Inc., Titusvilte Fi.
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FOR SALE

audio renaissance, inc.
audio research * stax % audio innovations ¥
grace symmetry % ps audio % theta % precision
fidelity # rega # audible illusion * mordaunt-short
* acoustat * music reference % kef % dynavector
* linn products % meridian % revox * chartwell/
satterberg # and more

We stock one of the largest

collections of audiophtle albums in mid-america
try our modifications for mproved high end

bryston mod-amplifiers % % dahlquist dq10 mod.
our used equipment rack offers a variety of interest-
ing products. kenwood kd-500, stax da-80 mcin-
tosh mr-65, mcintosh mac-1900, mcintosh 225
and many more
4122 broadway, kansas city, mo 64111, (816)
531-3261

AUDIO RESEARCH D-52B, Mint, $900. (516) 757-
0627

FOR SALE

BEVERIDGE 25W-2 FULL RANGE SPEAKERS,
$3,695.; Rosewood Klipsch horns, $2,995.; Audio Re-
search D-100B amplifier, $1,095.; Luxman R1050 re-
ceiver, $375.; Dynavector Diamond cartridge, $635 ;
Bueur arm, $649; Linn Sondek LP12 turntable, $495.
(509)346-1529 evenings.

BOULDER COLORADO AUDIO BUFFS NOW HAVE A
BETTER ALTERNATIVE SPECIALIZING IN SUPERI-
OR SOUND QUALITY THROUGH SIMPLICITY,
PRODUCTS BY SPENDOR, REGA, ARCAM, LOGIC,
AUDIOMASTER. MODERN AUDIO CONSULTANTS,
2888 BLUFF ST., SUITE 210, BOULDER, COLO.
80301.303-449-1440 BETWEEN 6-8 PM

B & O USES "ANY" CARTRIDGE with standard
mounting centers after our moditication kit or at factory
Effective mass 2.5 grams. Adjustable silicone damping
$199.00 with money back guarantee. JML Company,
39,000 Highway 128, Cloverdale, CA 95425. TF

AUDIO RESEARCH D-79, Mint, $2600. (516) 757
0627

AUDIO RESEARCH SP-6B, Mint, $1400. (516) 757-
0627

AUDIO RESEARCH D-75, $730.; D-100B, $750.; D-
110B $1,100,; D-350B, $1,500.; Keith Monks dou-
ble-plattered record cleaning machine $1.500 ($3,000
new). 213-473-9813 eves. P.S.T.

AUDIO RESEARCH D110B $1795, SP6A $795 D350
$1495, D100B $595, SP4A $595, Tympani Il $375.
AUDIONICS: BT-2 $299. CC-2 $299. B&O: BG4002
$595, M100 $795 pr., DYNAVECTOR 20C $99. DE-
NON: HA1000 headamp $295, DA307 /103D $195.
KLIPSCH heresy $595 pr. McINTOSH MC2125 with
case $998, MC2205 $1200. RADFORD ZD22 preamp
$175. SYMMETRY crossover ACS-1 $400 THE
SOUND ENVIRONMENT 2710 S. 70th St Lincoln, NE
68506 (402) 483-4511

AUDIOSTATIC SPEAKERS — World's finest electros-
tatic at THE MOUNTAIN EAR (303) 963-3269

A WHOLE NEW SYSTEM FOR $29 95
CART-A-LIGN
An incorrectly aligned stylus can degrade even the
finest audio system. Reviewers agree, Cart-A-Lign's
unique engraved mirror aligns best. You'll think you
changed your whole system for only $29 95.
At select audio dealers. Write for reprints of reviews
and a list of dealers.
CART-A-LIGN RESEARCH CORP.
122 East 42nd St. Suite 411
New York, N. Y 10165

BASS REPRODUCTION AT ITS BEST. The newly de-
veloped Q/LC Bass Module 1s incredibly accurate,
cosmetically beautiful and reasonably priced. Call or
write for more information on this outstanding product
Q/LC Audio, 1006 Berkshire Road, Dayton, Ohio
45419 or (513) 293-7287 or (513) 439-1745. Dealer
inquines welcome.

BRB SYSTEMS MODEL 200 REFERENCE AMPLIFIER
Finally, Class A sonic performance has been achieved
wilhout compromising efficiency, reliabiity, and high
power output The Model 200 has fow TIM, low static
distortion, high slew rate, and s unconditionally stable
when driving the most difficuit speaker loads The BRB
Model 200 1s the only amplifier that eliminates Transient
Thermal Debiasing Distortion (TTDD), a major cause of
transient crossover distortion in ANY design that is not
PURE Class A. To find out more about the most revolu-
tionary power amplifier since the invention of solid state,
send for full product information and the name of the
dealer nearest you. Dealer inquiries weicome.

BRB Systems, P.O. Box 2235, Sunnyvale, CA. 94087

B & W DM6 SPEAKERS, walnut, mint condition.
$750.00/pr. 1-609-924-8167

CABLE TV DESCRAMBLERS AND CONVERTERS.

Plans and parts. Budd or buy. For information send
$2.00. C&D Electronics, Inc., P.O. Box 21, Jenison, Ml
489428,

CALL Audio Connection for close-out bargains of 3D,
Kirksaeter, PS, Rogers & more. 201-239-1799

CALL TOLL FREE 1-800-826-0520 FOR ACOUSTAT,
CARVER, NAD, POLK, 3D, ONKYO, AUDIOCONTROL,
B&W, AMBER, BEDINI, MICRO-SEIKI, DAHLQUIST, DE-
NON, HAFLER, dbx, TANDBERG, VANDERSTEEN,
DCM, GRACE, DYNAVECTOR, AND MORE! THE
SOUND SELLER, 1706 MAIN St., MARINETTE, WI
54143.(715)735-9002.

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS, CASSETTE DECKS; ELEC-
TRO-VOICE INTERFACE AB.C,D SPEAKER SYS-
TEMS; THORENS TURNTABLES. ALL IN STOCK —
IMMEDIATE SHIPMENT

EAST: 305-462-1976 WEST: 213-243-1168

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

BEFORE YOU BUY-CHECK OUR PRICES. Send for
free catalog featuring audio and video equipment and
accessories at discount prices. House of Tape P.O. Box
191 Mineola NY. 11501

BENCHMARK - Ambience restoration at its best! Audio
Connection, Verona NJ 201-239-1799

BEST IN THE WEST

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

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

BOB CARVER'S GREATEST HITS

From the Father of Sonic Holography: the C-4000 and
C-t Sonic Hologram Preamps, the C-9 outboard Sonic
Hologram Module for use with all stereo systems, the M-
400 Magnetic Field Amp (only 8 Ibs. that delivers over
200 watts RMS/ch ), plus the new Carver products just
announced — all available form DESIGNATRON'S
STEREO STORES, INC. 260 OLD COUNTRY RD.
HICKSVILLE, NY 11801. Shipped prepaid and insured
cont. USA.

COMPONENTS FOR THE CONNOISSEUR
We currently stock' Kenwood Audio Purist, Counter-
point, IMF, Spectral, Plasmatronics, Petroft Labs,
Koetsu, Thresham, SOTA Audio-Static, Grace, Syr-
inx, Supex, RG Dynamics, SKS "'Intaglio’, Sonus.
Dynavector, Polk Audio, Mirage, Kenwood
receivers. ALSO SAVE ON NEW & MINT DEMO
EQUIPMENT: Sequerra Pyramid $1895 pr.
Plasmatronics 5500, Acoustat Mon. 3 1595, Rog-
ers Exp. Mon. 550, Spendor SA1 350, JR150
495, JR woofer 240, JR x-over 138, Harbeth HL
550, Trilogy spkrs. 350, Quatre spkrs. 325, GAS
Grandson amp 295, QMI GC500 695, Eleson amp
1195, AG1 300, NAD 4020 125, Beard p50 amp
995, Beard preamp 595, HK Citation 12 225
Amber amps (new) 350, Amber preamps 275

Paul Heath Audio
3047 W. Henrietta Rd
Rochester, NY 14623

(716)424-4916

CONNECTICUT: Advent, A.P.T. Holman, B&O, Boston
Acoustics, Carver, Dahlquist, D.C.M. Time Windows
Polk, Hafler, Harman /Kardon, M&K Mitsubishi, Nakami-
chi, Ortofon, Micro-Acoustics, N.A.D., Stax, Cizek, Sig-
net, QED, Teac, Marcoff. Will ship prepaid. Sounds In-
credible, 39 Federal Road, Brookfield, CT.,06804.
(203) 775-1122—phone quotes only TF
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FOR SALE

CJ WALKER-55 TURNTABLE. The besl sounding
turntable, save one The best-buy in turntables. save
none! $350. With Linn Basik tonearm & cartridge,
$499. British American Sound, PO Box 1247; Charles-
ton, SC 29402 (803) 723-6025

CROWN SX700 TAPE DECK, GENERAL RADIO
1952 universal audio filter, Schlumberger SR207 X-Y
recorder, (617)473-6025

CUSTOM POLYACOUSTIC FOAM RUBBER
SPEAKER GRILLS MADE TO YOUR SPECIFICA-
TIONS. Any size, color, patiern or quantity. Au-
diophile, speaker buitder or manufacturer inquiries
invited. Send SASE for information to Custom
Sound, Algonac, M! 48001

DACABLES Improve clanty and definition of entire sys-
tem by eliminating "'time smear'" distortion inherent in
normal patch cords. meter — $12.75 tm- $16.00
2m- $25.00 Send SASE for detailed information D.A.C
P.O. Box 200 Otis, MA 01253

DAHLQUIST MOD KIT

The time aiignment in the DQLO is wrong and we will
show you pulse response tests to prove it We correct
time alignment, give you a new midbass cone, modified
Panasonic ribbon tweeter, and complete set of felt antid-
itffraction pads for $250.00. For information write
New York Audio Labs., 33 North Riverside Avenue, Cro
ton-on-Hudson, New York 10520, (914)271-5145

DAVID BERNING ELECTRONICS. The Mountain Ear,
Box 774, Aspen, CO 81612. (303)-963-3269

DAVID BERNING ELECTRONICS at THE MOUNTAIN
EAR (303) 963-3269

DAVID HAFLER WANTS YOU!
Build the regular Hafler Amp and Preamplifier Kits or the
NEW SUPER KITS! Get all the performance David de
signed in. Supply the quality labor yourself and SAVE!
Write for quote on kits and custom wired units. Shipped
prepaid and insured in Cont. USA. DESIGNATRON'S
STEREO STORES, INC. 260 OLD COUNTRY RD.
HICKSVILLE, N.Y. 11801 (516} 822-5782.

DB SYSTEMS ELECTRONICS AND AUDIOPHILE
ACCESSORIES ARE WORTH KNOWING ABOUT. UI

tra-low distortion Preamplifiers, Power Amplifiers, Active
Crossovers and more. ACCESSORIES include: DBP-10
Phono Algnment Protractor $21 85, DBP-6 Phono (ca
pacitance) Equalization Kit $32.95, DBP-6MC Resistive
Loading Kit $32.95, DBP-11 (and 11MC) Capacitive
{and Resistive) Loading Switch Boxes $79.95, DBP-2J
Switch Box $43 95, DBP-2JAU with all gold (10) jacks
$52.95, DBP-12 Audio Cable — 10 meter, 400 pF
$65.95 — other lengths $17.00 plus $1.75 per foot,
DBP-8 Speaker Wire (12 gauge), DBP-CK Cramolin Au-
dio Kit contact treatment $11 85, GOLD PLATED CON-
NECTORS (eight per package} include: DBP-13J (1/4")
Phono Jacks $11.95, DBP-13JR (%) Phono Jacks
$14.95, DBP-9AU Banana Plugs $11.95 DBP-13P
Phono Plugs $7.95. DBP-9J Dual Banana Jacks (2 per
pkg) $14.95 Complete information available at SE-
LECTED AUDIO STORES or direct from DB SYSTEMS,
P.O Box 347A, Jaffrey, NH 03452 (603) 899-5121

Orders under $45 add $2.50 handling. Dealer inquiries
invited

DB SYSTEMS PRODUCTS ARE AVAILABLE IN
PUERTO RICO AT POP MUSIC, INC., Calle Peral,
Mayaguez 00709. (809) 833-2598

DCM TIME BASES, new $500, Van Alstine Dyna 400
$300.; STD 305M turntable $300. (414) 845-5055
late

DENON 3500 TURNTABLE with EPA-100 arm, Rega
3 with arm, Sonic Developments D235 amp, Pioneer RT
909 auto-reversing reel to reel recorder, Yamaha CR
220 receiver, Dahliquist DQ-LP1 crossover, Dukane
lonovac tweelers (303) 963-3269

DIAMOND NEEDLES and Stereo Cartridges at Dis-
count prices for Shure, Pickering, 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
free 800-221-0906 TF

DISCOUNTED! Stax phones, Technics, Linn Ittock, Ful-
ton, Dynavector, FR, Denon, Supex, Lustre. Thorens
713-728-4343, Maury Corb. 11122 Atwell, Houston,
Texas 77096

FOR SALE

DCM TIME WINDOW (NEW) $600. 213-573-8123

Decca Record Brush Improved with Zero Ohms
Control, million microfine bristles, eliminates static, dust
without chiemicals or radio-activity $19.95; Individually
calibrated Decca Gold Cartridge $257; Plum $197; In-
ternational Tonearm $177; Ribbon Supertweeter $497
pair. Free Shipping. Audio Access, Box 385, White-
stone, N.Y. 11357 Dealer inquiries invited.

DYNACO PAS BY BRIAN CLARK

Brian has written a 30 page book on the research he has
done with his computer to get the DYNA PAS operating
right. 1t 1s filied with schematics, numbers and parts lists
and regulated power supply — the only correct PAS
mod around and he can prove it. Buy this book before
you do any other mod. Kits available. Send $18.00 for
the book to TUBE GOD, 33 North Riverside Avenue,
Croton-on-Hudson, N.Y. 10520. (314) 271-5145.

ELECTRONIC CROSSOVERS — ALL TYPES Updat-
ed definitive booklet describes applications, how to Im-
prove speaker systems; $5.00 postpard. credited to first
purchase. Huntington Electronics, Box 2003-A Hunting-
ton, Conn. 06484

EXCLUSIVE GILBERT & SULLIVAN PACKAGE -
PIRATES OF PENZANCE. LP or Casselte plus 96 page
book of vocal highlights. $10.98 ppd. Specify. Free ca-
talog Musical Concepts, Box 53AA (D, 1,2),
Cedarhurst, N.Y. 11516

FASCINATING OLDTIME RADIO SHOW CAS-
SETTES! free Catalog! Sample $2.99 Heritage-A,
412 Redbud, Oxford, MS 38655

FORMULA 4 s the Registered Trade Mark of Mayware
Ltd.

*FOURIER*
The Model One loudspeaker is finally avalable. Hear
what all the fuss is about at BETTER SOUND CON-
CEPTS, 3281 WEST LIBERTY AVENUE, PITTSBURGH,
PA 1521€ 412-561-3312

FREE SPEAKER CATALOG!
Woofers, mids. tweeters, hardware, crossovers, grille
cloth, plans, kits, information, much more. Discount
Prices! UMIVERSAL SOUND, Dept. AO, 2253 Ringling
Blvd., Sarasota, Fla. 33577 (813)853-5363

FRIED A/2 LOUDSPEAKER now in stock. Call, write
or come hear the A/ 2 and the other amazing, moderate-
ly priced new FRIED "high technology”’ speakers. THE
SOUND INVESTMENT, 2935 Woodstock Avenue, Silver
Spring. Md. 20910. 301-589-4808

FRIED SPEAKERS & KITS
State-of-tre-art sound. Try our prices! Fast, free ship-
ping. READ BROS. STEREO, 593 King St., Charleston,
S.C. 29403. {803)723-7276. Also Hafler, PS Audio
NAD, Carver, more

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

GET SOUND PRICES ON CAR STEREO -
SCANNERS - CB

Call or write Monday - Saturday 10-8 (312)960-

1327. Visa/M.C. R.S. Engineering, 522 Sherman,

Downers Grove, Ill. 60515,

ELECTRONIC
X.OVERS—from $97.00. For Bi-
amp, Tri-amp, and Subwoofers. 12 or
18dB/octave. Free folder with reviews.
ACE AUDIO CO., 532-5th Street, East
Northport, NY 11731. (516) 757-8990.

Have a
Black
Holiday

Black Acoustics Corporation
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FOR SALE

FUTTERMAN AMPLIFIERS

The world's only output transformerless amplifiers are
now available. These tube amplifiers are not subject to
the sonic limitation of output transformers which ring,
phase shift and have inductance. Rated at 125 watts at
16 ohms these amps have the highest lucidity which
explains their legendary use with Quads and other high
defimtion speakers. Before you buy any conventional
tube ampilifier, listen to the Futterman Ampiifiers. For a
series of technical papers and catalog send $2.00 to
New York Audio Laboratories, 33 North Riverside Ave-
nue, Croton-On-Hudson, N.Y, 10520, 914-271-5145.

GEM + GRACE = AFFORDABLE PERFECTION, If
you've wanted the sonic advantages of a state-of-the-art
belt-drive turntable but haven't wanted to pay the high
price, nor hassle with tonearm set-up and compatability
problems, then the new Gem/Grace combination is for
you. Perfectly matched and tuned suspension with a
Grace 707 MKIl or 747 tonearm, jeweled sapphire,
platter bearing, and a superb piatter sheet all add up to
achieve the greatest information /noise ratio value today.
For information and quote: DESIGNATRON'S STEREO
STORES, INC., 260 OLD COUNTRY RD., HICKSVILLE,
NY 11801, (516) 822-7582. Shipped, prepaid and in-
sured in Cont. USA

GENE RUBIN AUDIO—LOS ANGELES
PS AUDIO LINN SONDEK ~ ACOUSTAT
NAD REGA PLANAR  THIEL
HAFLER PYRAMID LS3/5A
PREMIER GRACE SPENDOR
QED DYNAVECTOR  CHARTWELL
Pre-paid shipping {213) 57 1-1299 (Pacific time)

GET INTO BROADCASTING! Learn how to receive
free records, tapes, get an FCC broadcast license, start
your own station. Free details. "‘Broadcasting’’, Box
130-N5, Paradise, CA 95969

GAS
FACTORY SEALED—LIMITED QUANTITIES

*THALIA | PREAMP $200
*THALIA || PREAMP $225
* THOEBE PREAMP $350
* THAEDRA Il PREAMP $550
*GRANDSON 40 W/CH AMP $225
*SON OF AMPZILLA 80 W/CH $350
AMP W/METERS
*SHIBITA CARTRIDGE $150
* SUPER ELLIPTICAL CARTRIDGE $100
* SPHERICAL CARTRIDGE $ 75
ALSO AUDIO METRIC HEAD AMP $ 80

SHIPPED FREE IN CONTINENTAL U.S.
VISA—MASTER CHARGE—MONEY ORDERS
THE SOUND CENTER
8033 SUNSET BLVD., SUITE 194
WEST HOLLYWOQOD CA.

90048
or call
(213) 850-0060

FOR SALE

GRACE AND SUPEX
We offer the Grace 747, 707MK2 (Linn Mods for each),
704, F-9E & Supex cartridges. By appt. Free shipping in
U.S. & P.R. Visa & M.C. OXFORD AUDIO CONSLTS.
INC.. Box 145, Oxford, OH 45056, 513-523-3333

HAFLER DH-101 PREAMP
We expect to be in stock on this exciting new preamp by
Dec. 12th. Kit price is $199.95. Custom wired and test-
ed, $299.95. Immediate prepaid prepaid shipment ship-
ment via UPS. THE AUDIBLE DIFFERENCE, 435 Tasso,
Palo Alto, California 94301, (415) 328-1081 TF

HAFLER IN THE SOUTH!
In stock, the superb Hafler DH-101 preamp and DH200
amp kits & factory assembled. Also new models. Imme-
diate free shipping Aiso Fried (Speakers. Kits), Carver,
Vandersteen, NAD, Mirage, Audire, PS, Klipsch, more.
READ BROS STEREQO, 593 King Street, Charleston,
S.C. 29403 (803)723-7276
HAFLER-NEW PRODUCTS

We are stocking the following: DH101K $199.95,
DH101A $299.95, DH10tAP $399.95 DH103
$19.95 DH104 $24.95, DH105 $24.95, DH106
$19.95, DH110K $299.95 DH110A $39995
DH110AP $499.95 DH112 $7495, DH200K
$329.95, DH200KE $339.95 DH200A $429.95,
DH200AE $439 95, DH201 $24 .95, DH202 $24 .95,
DH500K $599.95, DHS500KE $619.95 DH500A
$749.95, DH500AE $769.95. By appt. Free shipping
in U.S. & P.R. We ship WORLDWIDE . Visa & M.C. OX-
FORD AUDIO CONSLTS., INC, Box 145, Oxford, OH
45056, 513-523-3333, telex: 427791. cable: OXAUD-
CON

HAFLER! !! We stock the complete line of HAFLER
electronics & accessories for immediate shipment VISA
& M.C. welcome. HCM AUDIO, Box 2029-G, Chico, CA
95927 (916)343-0558

HARTLEY SUBWOOFERS. 24 inch dniver in 24
cubic foot enclosure. This 1s the same driver used in
the exciting Mark Levinson Reference System Fac-
tory direct, from Hartley, established in audio since
1928. Also, featuring raw frame drivers, 7 to 24
inch utilizing waterproof polymer cones on sturdy
cast aluminum frames. Maintain damping rato and
avoid power losses with Hartley Reference Cable
# 10 gauge, stranded, two conductor, copper. with
matte-finished, pearl gray, vinyl insulation.
Discounts. Send for literature. IN SOUTHERN CAL-
IFORNIA — Demo by appointment only, evenings
and weekends. (714) 992-2926. ATKINSON ENGI-
NEERING, 912 W. Fern Drive, Fullerton, CA
92633

HI FI AT DIRT CHEAP PRICES, CHOOSE FROM:
ADC, ADVENT, AKAI, AUDIO TECHNICA, BSR, BEAR-
CAT, CRAIG, CERWIN VEGA, DISCWASHER, DUAL,
FUJI, GRADO, JENSEN, JVC, KOSS, MATTEL, MAX-
ELL, MCA, NUMARK, O'SULLIVAN, PANASONIC, U.S.
PIONEER, P.O.A , PHONEMATE, PICKERING, SANSUI
SANYO, SHARP, SONY, TDK, TEAC, TECHNICS AND
MANY MORE — CALL TOLL FREE 1-800-241-6665
AND ASK FORMR. EADS AT JERRY'S WAREHOUSE

FOR SALE

HAFLER SUPERMOD PREAMP BY MUSICAL CON-
CEPTS

Audiogram says '"The sound of the Super Mod tran-
scends its origin, its parts, and its piddiing cost, fulfilling
our musical expectations for the here and now, this
is the one

The Super Mod is available as a kit for $200. or installed
for $250. Also available are an amp mod kit for the DH
200, and a more modest preamp maod kit for $100

Musical Concepts
1060 Fifth Plaza
Florissant, MO 63031
(314) 831-1822 Dealer Inquiries welcome

IMF Electronics Monitor TLS 80 Il Speakers $1300
(517) 686-7943 Patrick

Dealer inquiries welcome

ONEX
SONEX is a specialized acoustical treatment material manufactured froma

high density open-cell urethane which is then formed to our own
proprietary shape for optimum absorption and deflection.

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

When properly applied SONEX will: Reduce slap echo
Smooth frequency response
Lower noise levels
Eliminate problem standing waves
Control room flexure

For further information and a‘free bro-
chure write:

Esotech Inc.
7778 Mitchell Rd.
Minneapolis, MN 55344
(612) 934-5790

IN NEW JERSEY AND NYC AREA
CONRAD JOHNSON ~ DANIEL QUEEN KOETSU
AUDIBLE ILLUSIONS ~ AUDIO STATIC GRACE
ACCUPHASE JG ACOUSTICS DYNAVECTOR
AUDIRE PYRAMID MAYWARE
KM LABS CLARKE SYSTEMS  GRADO
HAFLER LS 3/5A DECCA
PS AUDIO SIARE FULTON
MARCOF SPICA D&K

SOUND CONCEPTS  vPI
PERSONALIZED AUDIO
723 Bound Brook Rd , Dunellen, NJ 08812
(201) 752-3883

LIVEWIRE

INTERFACE SPEAKER SYSTEMS BY E.v. BEST
PRICES - IMMEDIATE SHIPMENT. (305) 462-1976.

IVIE ELECTRONICS REAL TIME ANALYZERS, eic.
Some very slightly used demonstrators at discount Full
factory warranty. Money-back guarantee. JML Compa-
ny, 39,000 Highway 128, Cloverdale, CA 95425

| WOULD LIKE TO EXPRESS THANKS TO ALL MY
VALUED CUSTOMERS WHO MADE 1981 A FUN
AND EXCITING YEAR. Harry Maybrun, HCM AUDIO

J.B.L. SPEAKER SYSTEMS AND COMPONENTS
bought, sold and traded. 1-313-229-5191 or 5115 Red
Fox, Brighton, Mi 48116

KOSS 1A SPEAKER SYSTEM, $1500.; Audio Re-
search SP 3A-1 converted to SP 6-A, $450. Eves. (213)
541-1029P.S.T

LINN PRODUCTS, MODIFICATIONS & NAIM
We are pleased fo offer the complete line of Linn prod-
ucts: LP12, Asak, Ittok, Basic, PMS, DMS, SARA, KAN
& Nirvana mod for LP12; and, Naim electronics: head
amp, preamps, & amps. By appt. Free shipping in U.S
& P.R. visa & M.C. OXFORD AUDIO CONSLTS., INC
Box 145, Oxford, OH 45056, 513-523-3333

“LOWEST PRICES: BOSE, HAFLER, NAKAMICHI
ADS, ADVENT, DBX, GRADO AND MORE. DYNAMIC
SOUND. BOX 168. STARKVILLE, MS 39759. (601)
323-0750 1 pm-9pm.

LUXMAN 3030 RECEIVER, New, asking $340, after
9:00 PM, EST, (914) 965-3119

MAGNEPLANAR HI—A T/M PANELS, BLACK,
FEET, $700.; Precision Fidelity C-4, $500., JVC QL-
50, Grace 704 & Dynavector Karat ruby, $425; Power-
light MC4E, $225; Decca ribbons, pair, cabinets $225
Trevor Lees preamp $150, Ultimate PAS Hi-leve! stage
$95.; M&K X-22b crossover, $75; Corral shibata, $75
(707)938-1131, eves.

HOW TO ANSWER BOX NUMBER ADS
When replying to an Audio Box Number Ad,
please use this address Box No. — ¢/0 Audio,
1515 Broadway. New York, N.Y. 10036

MARCOF GLASMAT s in stock and available for imme-
diate prepaid shipment. HCM Audio (916) 343-0558

MARCOF PPA-1 PRE-PREAMP, $75.(707)938-1131
eves

MARK LEVINSON LNP-2, early model. no updates.
perfect shape, $2000; offers considered. (415)948-
6434

MARK LEVINSON 10 CHANNEL MIKE MIXER
$5500. or trades. Bill (203) 739-0565
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FOR SALE

GNP LOUDSPEAKERS
SUCCESS BREEDS MORE SUCCESS

As a manufacturer of a loudspeaker of extraordinary
quality, we are faced with a problem: how to convince
you, the music lover. that our loudspeakers are as supe-
nor as we know them to be. for we have no intention of
becoming the latest 'fad ot the month.”” So our decision
was to let the facts, and our ihree year record of suc-
cess, speak for themselves

OUR BACKGROUND We are trained engineers, serious
lovers of music, and have already established a suc-
cesstul track record.

1. We were educated at the California institute of
Technology. possibly the teading science and
engineering university n the world. We were
trained on. and maintain access to for design
purposes, the most advanced technological fa-
cilities

2. We attend concerts and continually listen to live
instruments, for we know that the sensitivity of
the ear 1s unparalled in revealing the nuances of
musical reproduction

3. We intend to be around for a long time to come.
At a time when there is growing concern about
the financial well-being of the audio industry, our
GNP Showcase retail store here in Pasadena
has experienced dramatic increases in sales
each month of our three years of existence. And
for that very reason, we will now be distributing
our products on a national basis through select-
ed audio dealers

Perhaps the best testament to the unusual degree of
satistaction with our products comes from the fact that in
the past three years, not one of our speakers has ever
been advertised for resale on a second-hand basis

OUR SPEAKERS We believe our LEAD CYLINDER
speaker system to be the finest dynamic loudspeaker
available in the world today. And the technology used in
its design has also been employed in all of the other
loudspeakers in our line of products. There 15 no mys-
tique about our LEAD CYLINDER speaker system
simply represents an imaginative, highly disciplined.
probiem-oriented attack on all of the difficulties that have
traditionally plagued the designer of dynamic loudspeak-
ers, with the following superb results.

1. Our midrange driver is mounted in an individual,
lead-damped, cylindrical enclosure, thus banish-
ing forever colorations due to enclosure reso-
nance. Moreover, the tweeter Is in its own cylin-
drical enclosure so that its acoustical isolation
from the midrange eliminates transient interac-
tion. The result 1s an open, dynamic, and articu-
late sound

2. The midrange and tweeter units are essentially
free-standing, eliminating diffraction etfects. The
rounded, felt-covered edges and surfaces fur-
ther reduce diffraction and secondary radiation
etfects

3. The crossover components are located in a total-
ly separate unit, reducing magnetic, thermal.
and acoustic interactions.

4. Our drivers are configured with their true acousti-
cal centers aligned, and our crossover is de-
signed with phase and iMpedance compensa-
tion, to ensure true phase coherence, thus pro-
ducing a defined and undistorted picture of un-
usual clarity For the same reason. our speakers
possess a spatial imaging perspective that is
correct in both width and depth

5. Our separate wooter produces tight, non-boomy
bass, to below 26 Hz. The crossover from the
woofer to the midrange 1s quite low. insunng no
bass coloration in-the vital midrange

6 For all of the above reasons. our GNP LEAD
CYLINDER speaker system I1s unsurpassed in
the unstrained reproduction of musical transients
and dynamics

7. Our speaker design has extremely flat frequency
response from 26 Hz 10 21 kHz

We encourage you to listen to our loudspeakers at your
own specialty audio dealer. There is little doubt that
GNP now takes its place in that select group of compa-
nies in the forefront of the search for the ulumate in
musical reproduction

For further information, see your local dealer or write
1244 E. Colorado Bivd
Pasadena. CA 91106
213-577-7767

Dealers: see us in the Jockey Club at WCES

MCcINTOSH BOUGHT, SOLD AND TRADED. 1-313-
229-5191 or 5115 Red Fox, Brighton. Mi 48116.

FOR SALE

MINT AR-9 SPEAKERS, 1/ year's old, $1150. 715-
561-2552.

MCINTOSH EQUIP, BOUGHT-SOLD-TRADED eves.
wkends: (607)865-5387: SDR, Box 387 Walton, NY
13856. -

MIRAGE IN THE SOUTH!
in stock. Free Shipping! READ BROS STEREO, 593
King Street, Charleston, 5.C. 29403 (803) 723-7276.

Mcintosh, Marantz, Dynaco tube equipment repaired
or restared to ornginal working specifications. Yes we
have transformers and tubes. Professional service at
reasonzble rates. Inquire for quotation AUDIO CLAS
SICS/ATLANTA, P.O Box 1454, Roswell, GA 30077.

MCINTOSH, MARANTZ, ARC TUBES. WANTED 713-
728-4343

MCINTOSH (2) MC-60 very good, $550.; Dayton-
Wnght SPA preamp, mint, $575.; Crown D-60 excel-
lent, $175,; Sony 854-4 with remote, very good, $750
914-386-6672

MICHIGAN AUDIOPHILES

Apt Holman Grafyx PS Audio
Adcom Hafler Rega

Boston Acoustics Hitachi Revox

Bryston Isobarik Snell

Conrad Johnson Linn-Sondek Spendor
Dahlquist Mission Spectrum

Dual NAD Stax

Grace Nakamichi Harmon Kardon
Grado Signature  Onkyo Threshold
Naim Audio Polk Audio

ABSOLUTE SOUND

"'Michigan's High Accuracy Audio Dealer’

Detroit, 12400 Morang Ave. {313) 527-2244
Royal Oak, 4354 N. Woodward (313) 549-7550
Ann Arbor, 312 S. State St. (313) 662-2026
East Lansing. 1045 East Grand River (517) 351-9300
We Ship Prepaid
VISA/M.C./AMER. EXPRESS WELCOME

MIXER made especially for tape duplication. Will pro-
duce enhanced high quality second generation tapes.
KUHN ELECTRONICS, 4586 Carter Avenue, Norwood,
OH 45212 TF

MODIFIED PANASONIC RIBBON TWEETER
It's better than JVC, Fosters and we will prove it with
pictures of pulse testing. Our modification pushes this
tweeter In the siratosphere. $120.00 a pair; information
from New York Audio Labs., 33 North Riverside Avenue,
Croton-on-Hudson, New York 10520, (914) 271-5145.

NAKAMICHI 700-N, $550.; 250 with transformer,
$225. In sealed cartons fresh from Nakamichi servicing
(Nak's splendid service is a reason for owning them). |
use these with dbx noise reduction for stunning. articu-
late reproduction. SA-X biased. (413) 732-5240, 533-
9218

NEW ENGLAND ELECTRONICS EXCHANGE
provides a national marketplace tor audiophiles buy-
ing or seling quality new and used equipment.
Monthly newsletter subscribers enjoy the benefits of
its nationwide distribution, equipment grading
standards and the guarantee of full and prompt pay-
ment for products sold. Write or call free for a free
sample newsletter or subscribe ($6.00/yr.} 617/
491-3000. (7-11 PM EST/M-F) Box 82 Harvard
Square, Cambridge, MA 02138.

NEW YORK AUDIOPHILES, AudioWorid can save you
money. Not only do we offer bargain prices on au-
diophile equipment, we also eliminate the sales tax has-
sle for out-of-state customers. AudioWorld, Box 6202,
Grand Rapids, MI 43506, 616-451-3868. M-F 11:00
a.m. to 6:00 p.m. EDT. Visa and MasterCard accepted.

~ onair...
 Coloney AB 1
urntable.

‘At last, the technologies of a radial tracking air
‘bearing-tonearm and a belt-driven air bearing
platter have been successfully integrated in a
scientifically engineered suspended base. The

result. .

.an incomparable performance on air.

Suggested retail price - $1695. See us in Las
Vegas. Dealer inquiries invited. Write or call:
S Precision Distributing, 3200 Wood Valley Road
Sonoma, CA 95476, (707) 938-1648 "

Made in U.S.A. By

- WAYNE H. COLONEY COMPANY, INC.
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NITTY GRITTY record cleaning machine at The Moun-
tain Ear (303) 963-3269

NITTY GRITTY RECORD CLEANING MACHINE IN
STOCK! ! $349.00 shipped prepaid! Phone orders wel-
come. HCM AUDIO (916)343-0558

ONE TANNOY AUTOGRAPH CORNER HORN
SPEAKER SYSTEM ORIGINAL CONDITION, BEST OF
FER TO S.H. CLIFFORD 223 HIGH STREET. MAIT-
LAND. 2320 N.S.W. AUSTRALIA

ONKYO, JBL, SONY CAR STEREO, PIONEER,
TECHNICS — The Stereo Factory, Box 1326, Hunting-
ton, W. Virginia 25714, Phone, 304-522-8031. MC &
VISA OK.

PETERSON LITZ INTERCONNECTS — HHA now of-
fers the indisputabie king of interconnects with a money-
back guarantee If you're not completely satisfied. Cus-
tom lengths available. Heritage Hill Audio in Grand Ra-
pids, MI, phone 616-458-9202 noon untii 5:00 pm
weekdays. Visa/MasterCard/Amer. Exp./COD avai-
able

Audio
buyers
interested
in buying the
best for less.
AudioWorld offers
honest, knowledgeable
aduvice, fast service, and
competitive pricing on a vast
selection of quality audio
components, mid-priced to esoteric.
Call for more information and a copy
of our latest catalogue.

AudioWorld, Box 6202A, Grand Rapids, M!
49506, 616-451-3868 weekdays from
11:00 am until 6:00 pm Eastern time.
Visa/MasterCard/American Express accepted.

NORTHERN CALIFORNIANS
It 's our goal to make the joy of music possible for every-
one. At any price we offer solid value, superior perform-
arice, and traditional service

We operate on the theory that you as our customer

will achieve the greatest long term satisfaction only
through a careful analysis of your audio requirements.
We strive to offer sober, highly cost effective solutions to
meet your specific needs. Please stop in for a refreshing
experience with music

OUR SELECTION INCLUDES:

Magnepan Audioics Dahlquist
Tandberg Threshold Chartwell
Onkyo Audire B&W
JNVC Hafler Cizek
AKG P.S.E. AVID
Denon Lux Stanton
Micro Grado Sig. AIWA
Connoisseur Sonus M&K
Soundcraftsmen Grace Rogers

HIGH FIDELITY SHOPPE
1511 North Main Street
Walnut Creek, Calif. 94596
(415) 932-2242
'WE BULD BETTER SYSTEMS FOR YOU'

“PLATINUM’’ RECORDS! Unigue gift idea suitable for
ffaming. Unlabeled and industry award identical. Single

$26.50. Album - $36.50 postpaid. Strocker Project
P.0.B. 4052-A, Overland Park, Kansas 66204 Dealer
inquiries welcome

ACOUSTIC TEST INSTRUMENTS

USE TO ADJUST EQUALIZERS, DPTIMIZE
SPEAKER PLACEMENT, ETC.

Complete Test Set $399
Calibrated Sound Leve! Meter $169
Fractional Octave Pink

Noise Generator $299
Handbook an Acoustic Testing 36

Free broch: HALL ENGINEERING, Dept D4
PO Box 506, Martinsville, NJ 08836
(201) 647-0377

EVERY PAIR IS HAND BUILT TO WITHIN IdB
& HANDLES 350 WATTS (Peak Program)

WHO ELSE BUILDS SPEAKERS LIKE THIS?

AVAILABLE FROM:

AZ Hi Fi Sales

CA Audible Difference
CA i Audio Directions
CA ini North Cnty, Stereo
CA Audio Excellence
CA  Sausilito Music by Design
CA  Westminster Audio Today

CA Burlingame Audio Venture

CA  Los Angeles Bel Air Hifi

CA. La Puente Exceptional Audio
CA  Beverly Hills Chris Hansen Ltd.
CA Santa Monica Jonas Mitler Sound
CA  San Diego Stereo Unlimited
CA Fountain Valley Systems Design GP
CA Ventura Ventura Audio

CO Fe. Collins Audio Alternative
FL  Coral Gables Sound Components
L Champaign Audio Led.

IL  Chicago Victors Stereo

IN  Indianapolis Hifi Gallery

LA New Orleans Wilson Audio

(602) 969-1338
(415) 328-1081
(619) 278-3310
(714) 753.3546
(415) 4331335
(415) 332-2142
(T14) 8938835
(415) 3426289
(213) 477-9569
(213) 961-6158
(213) 8588112
(213) 828-5613
(619) 2238151
(714) 964-7827
(805) 653-5924
(303) 221-1496
(305) 446-1659
(217) 359-3774
(312) 787.0750
(317) 2535141
(504) 866-3457

a step nearer audio perfection
6074 CORTE DEL CEDRO ® CARLSBAD, CA 92008

Natural Sound
Audio Dimensions
Audio House
Soundscape
Paragon of Sound
Audio Connection
Arnee Audio
Audio Den
Ears Nova
Lyric Hifi
Sound by Singer
Stereo One
Custom Stereo
Oxford Audio (513) 523-3333
Young Biood Sound  (405) 751-2532
Chestnut Hill Audio (215) 923-3035
Alternative Audio  (615) 522-6045
Audio {803) 791-1885
High ‘C’ Stereo (703) 777-7799
Definitive Audio (206).524-6633

MA Framingham
Ml Birmingham
Ml Swartz Creek
MD  Baltimore

(617) 879-3556
(313) 6426383
(313) 6558639
(301) 8891134
(301) 229-2676
(201) 239-1799
(914) 297-2262
(546) 360-1990
(516) 466-5674
(212) 5355710
(212) 6830925
(716) 2276181
{614) 235-353)

MO  Bethesda

N}  Verona

NY Wappinger Falis
NY Lake Grove
NY'  Great Neck
NY New York
NY New York
NY'  Rochester
OH Columbus
OH Oxford

OK OK. City

PA  Philadelphia
TN. Knoxville

SC °~ W. Columbia
VA Leesburg
WA Seattle

POLK AUDIO SPEAKERS—BEST PRICES—
IN STOCK—IMMEDIATE SHIPPING.
EAST: 305-462-1976 WEST: 213-243-1168

PROPER TONEARM GEOMETRY!! Optimum offset
angle, overhang, vertical pivot height and angle. Reso-
nance damping construction. Jewelied pivots. Height
adjustable while playing records. Effective mass 2.5
grams. Damped cueing. Anti-skate bias. TA-3A with sili-
cone damping, $249.00, "Universal’’ nylon hardware.
$1.00; alignment protractor, $3.00. Prices include pos-
tage and money-back guarantee. JML Company,
39,000 Highway 128, Cloverdale, CA 95425 TF

PS AUDIO at Audio Connection, Verona, NJ
rare example of superb sound combined with great
price. 201-239-1799

PS AUDIO
Have you heard a good one lately?

The new PS Audto electronics is nothing to joke about.
A definite consideration for the discminating audiophile
with or without a budget Call or write us for more infor-
mation

Audio Renaissance, Inc (816)531-3261

4122 Broadway Kansas City, Missouri 64111

PS AUDIO=SUPERB VALUE
Gene Rubin Audio (213) 571-1299 (PAC)

PS IN PITTSBURGH
PS AUDIO MODEL IV— The new standard in pre-amp
accuracy and value. Now playing at Better Sound Con-
cepts. 412-561-3312

PYRAMID MET 7 and 8W SPEAKERS at The Moun
tain Ear (303) 963-3269

PYRAMID MET 7 IN STOCK. FREE SHIPPING GENE
RUBIN AUDIO (213)571-1299 (PAC.)

QUAD ESL’S, black grills, $795 : Bedin 25/25, im-
proved version, new $595.; Marcof PPA-1, improved
version, new $65.(914) 723-3105

QUAD 405 Amplitier-$275; Fidetity Research MC 201
Cartridge-$175 Call Evenings: (415) 526-5736

QUAD 63 $3,300 or offers; call evenings, Dr. Lewis.
(305)666-1771

QUICKEST AIRMAIL SERVICE DIRECT FROM TO-
KYO. All Japanese Cartridges, Arms, Headphones, Mi-
crophones, Tweeters and Turntable Accessories Ask
for Pricelists with $1 for postage JAPAN AUDIO TRAD-
ING CO, LTD. Saikaen Bidg 4-33-21 Kamimeguro
Meguro-Ku, Tokyo 153

RIGGLE ACOUSTICS WORLD-CLASS LOUDSPEAKERS®
FINALLY! The Dream loudspeaker system. The Rig-
gle Acoustics Concert Grand offers everything you
have ever wanted in a loudspeaker system. Big, beauti-
fully constructed four-way monitors, they are visually
gorgeous and sonically stunning. These loudspeakers
are fatigue free. much like the great British designs, but
they also play the bottom octave with built-in
subwoofers. The bass is tight and goes incredibly deep
Half power on the low end is at 21 Hz. The high end
extends sweetly and cleanly beyond audibility with the
half power at 20 kHz. Articulation s letter perfect. Ev-
ery nuance of the music, all the inner detail. is made
clear. Imaging is perfect, both side to side and front to
rear from every listening position, producing a three di-
mensional image with startling depth and transparency
Riggle Acoustics Concert Grands owe their outstand-
ing performance to correct design of every detail and to
an innovative approach which eliminates secondary
sound waves which would biur the sound and impair the
image if allowed to reach the ear. The essential elements
of this approach are the Compact-Vertical-Array® driv-
er arrangement, the Black Hole® acoustic absorber
blanket and the Anechoic Grill® reflectionless wrap-
around grill design. These design features eliminate son-
ic blurring and assure a coherent stereo image. In addi-
tion to its other virtues, transients are reproduced accu-
rately. The combination of extended frequency range,
low distortion, excellent transient response, freedom
from acoustic blurring. and perfect imaging resulis in
a loudspeaker system that is satisfying at low, interme-
diate and high listening levels. Auditions available in a
comfortable home environment in a number of cities. For
complete technical specifications send $2.00, refund-
able, to Riggle Acoustics, P.O. Box 278, Richland, WA,
99352
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FOR SALE

RAW SPEAKERS & ACCESSORIES. Send postage
for latest catalog. Meniscus Systems, Dept. A, 3275
Gladiola, Wyo. MI. 43509

REFERENCE RECORDINGS

Simply, the finest in audiophile records. Treat your-
self to the World's First haif-speed mastered,
45rpm, UHQR phonodisc. 'The Forward Look™
captures the legendary Red Norvo jazz quintet Live
in RR's exclusive Direct-to-Tape sonic splendor
The price is an affordable $25 postpaid (compare
other UHQOR discs at $40 or more). Order RR-8/45
from Reference Recordings, Box 77225X, San
Francisco, CA 94107. Free catalogs on request.
Dealer inquines invited.

REGAL REGA RESEARCH
We are pleased to offer the complete iine of Rega tables
Planar 2 & Planar 3, armed or armless. By appt. Free
shipping. Visa & M.C. OXFORD AUDIO CONSLTS.
INC., Box 145, Oxford, OH 45056, 513-523-3333

REVOX A700 'a Track, Mint, 50 hours, factory up-
dates, $2000.(714)684-1275.

RIGGLE ACOUSTICS WORLD-CLASS-
LOUDSPEAKER® AUDITIONS IN DETROIT. Call Joe
Burdick, (313)362-0315.

RIGGLE ACOUSTICS WORLD-CLASS-
LOUDSPEAKER® AUDITIONS IN LOS ANGELES.
Call Dale Tarrant, (213)882-2567

RIGGLE ACOUSTICS WORLD-CLASS-
LOUDSPEAKER® AUDITIONS IN WASHINGTON
STATE. Richland, call Pste Riggle, (509)375-3421
any time. Pullman, call Joel Riggle, (509)334-3778

RIGGLE ACOUSTICS NEEDS INDEPENDENT REP-
RESENTATIVES TO SHOW WORLD-CLASS-
LOUDSPEAKERS® IN THEIR HOMES ON COMMIS-
SION. P.O. Box 278, Richland, WA. 99352,
(509)375-3421.

ROGERS-NEW SPEAKER & CHARTWELL
The Rogers Studio 1 is a significant addition to the line
of superb Rogers products. All of the Rogers speakers,
electronics & Chartwell speakers are available at OX-
FORD AUDIO CONSLTS., INC., Box 145, Oxford. OH
45056, 513-523-3333. Visa & M.C. Free shipping in
Us &PR

ROGERS, SATTERBERG, KENWOOD PRO,
HAFLER, ADCOM, AUDIRE, CLARKE, Grace, Marcof,
Micro Seiki, PSE, Harmon Kardon, LiveWire, Thorens,
more EXCEPTIONAL AUDIO, (213) 961-6158
evenings, weekends PST. FREE SHIPPING!!! P.O. Box
658-U. West Covina, CA 917390.

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS, CASSETTE DECKS; ELEC-
TRO-VOICE INTERFACE ABCD SPEAKER SYS-
TEMS; THORENS TURNTABLES ALL IN STOCK —
IMMEDIATE SHIPMENT

EAST: 305-462-1976 WEST: 213-243-1168

SALE SALE SALE SALE SALE SALE

We are offering the following products in our fall house
cleaning sale N=new, D=demo, U=used. Audionics
BA150-D2400, Audionics CC2-U400, Audionics LK1

N550, Denon DA307-D140, 2 Dyna MKIl-modfd-
N600, 2 GLI FRA1-U400, Grace 704-N250, Janis W2/
Interphase 1-D750, Lecson AP3 MKII-N300, Linn Asak-
N350, Naim NAP120-U450, Phase Linear 8000 Serll-
U375, Rogers A751-D375, Rogers Reference Monitor
System-D1800, Rogers A100- N800, Theta 1A-DS00
Free shipping in cont. U.S. Visa & M.C. OXFORD AUDIO
CONSLTS., INC., 45056-0145, 513-523-3333.

SAVE 60% TO 75%, BUILD YOUR OWN SPEAK-
ER SYSTEMS. P/C CROSSOVERS, WOOFERS,
MIDS, TWEETERS, INSTRUCTIONS. COM-
PLETE SELECTION, HI-FI, M.l., PRO, DISCO
AND AUTO SYSTEMS. SEND $2.00 FOR CATA-
LOG REFUNDABLE WITH PURCHASE. DKI AU-
DIO, BOX 284, DAVIS, IL. 61019

Sealed Copies of Mobile Fidelity's ' KATY LIED" by
Steely Dan — Brad 800-221-7908.

SHERWOOD MICRO-CPU TUNER CLOSE OUT.
Used-demos, $400 - $600 (Originally $2000). Lim-
ited quantity. Phone 6-8pm weekdays. Audio Cali-
bration, Box 250, Westminster, MA 01473 (617)
874-0706.

FOR SALE

SEX, DRUGS and ROCK & ROLL

Is that all the California audiophiles are interested in?
Read the Audio Monitor, the quarterly journal of the
Northern California Audio Society to find out. The latest
1ssue includes:

—How to adjust cariridge /tonearm mass {o optimize
resonance frequency

—The Sound Storage paper on achieving proper
stereo image

—Lstening criterion for evaluating audio compo-
nents by J.P. Moncrieff of IAR

—~Considerations in biamplification

—Critical survey of the undergrounds with indexes

—Modifying the Dahiquist DQ-10

-And much more with columns and features

Send $2 for sample copy and membership information.
N.C.A.8. 6575 Girvin Dr., Oakland, Ca. 94611

SIEMENS, TELEFUNKEN, GENALEX AND AM-
PEREX and other top quality audio tubes available at
very competitive prices. Contact Jim Wallace at 1203
Success St., Pittsburg, PA 15212 or (412) 322-4706TF

SILVER AUDIO CABLES - hi quality, fine stranded
sitver coated copper conductors w/teflon dielectric
and outer jacket. High conductance and propaga-
tion velocity. Low capacitance. Stereo pair w/gold
plate RCA plugs w/relief springs: % meter=$20,
1m=%25, 2m=540. Custom Lengths and cornec-
tors avail. Add $1.00 per order shipping. Texas res-
idents add 5% sales tax. New offerings include a
superior speaker cabie - 13 ga. silver coated copper
w/2 silver shields; 2"’ glass turntabte "'mat’’, re-
mote switching acc., etc. Send SASE for complete
product offerings. STEPHEN WOR-
SHAM LABS, 3720 Maplewood Dr., Dailas. Tx
75205 (713)763-6061

FOR SALE

SNELL ACOUSTICS NOW AT DESIGNATRON

For the smoothest Octave-to-Octave performance of any
dynamic speakers — it's Snell Acoustics. Come hear
the affordable new Type |. It eiiminates tfloor boundaries
from your music. Come audition the newest version of
the famous Type A. It's beautiful to hear and beautiful to
see. For information & quotation. DESIGNATRON'S
STEREO STORES, INC. 260 OLD COUNTRY ROAD
HICKSVILLE, N.Y. 11801 (516)822-5782

SOTA-SAPHIRE turntable now in stock. The Mountain
Ear, Box 774, Aspen, CO 81612.(303)-963-3269.

SOTA SAPPHIRE, DYNAVECTOR, FULTON, STAX,
QUAD, etc. 713-728-4343. Maury Corb, 11122
Atwell, Houston, Texas 77096.

SOTA-SAPPHIRE TURNTABLE at The Mountain Ear
(303)963-3269

SOUNDLAB R-1 ESL w/RH LAB WOOFERS, oak w/
black grill, mint, $2800. (516) 757-0627

SOUTH CAROLINA'S ONLY HIGH-END STORE the
finest audiophile equipment: British American Sound,
P.0O. Box 1247 186 King Street. Charleston, SC 29402

TF

SPEAKER BIBLE

This 20 page book is a must for speaker builders. All kits
are time aligned, non-diffractive. A DQ-10 kit that has
new modified Panasonic ribbon tweeter, midbass driver,
new alignments and proper set up. We sell modified
Panasonic ribbon tweeters that beat everything. Plans
for horn loaded subwoofer, drivers, crossovers, cabinet
construction information. Send $2.00 to New York Au-
dio Laboratories, 33 North Riverside Avenue, Croton-on-
Hudson, N.Y. 10520.(914)271-5145

‘ The first new method of transduction.

THE MOVING FLUX CARTRIDGE BY ASTATIC

“MOVING FLUX PHONO CARTRIDGES APPARENTLY INCORPORATE ALL
THE ADVANTAGES OF BOTH MOVING COIL AND MOVING MAGNET CART- |

RIDGES WITHOUT USUAL DISADVANTAGES.”

“THE ASTATIC MF200 SEEMS TO COMBINE THE BEST OF TWO WORLDS -
LOW IMPEDANCE AND EXCELLENT HIGH FREQUENCY RESPONSE OF A MC
CARTRIDGE WITH THE HIGHER OUTPUT AND SUPERIOR LOW-AND-MIDDLE
FREQUENCY TRACKING ABILITY OF THE FINEST MOVING MAGNET CART-

RIDGES.”

PARTIAL DEALER LISTING:
Hi Fidelity Shop

Walnut Creek, Calif.
Audio Excellence

San Francisco, Calif.
Music By Design

Sausalito, Calif.

Absolute Audio
| Woodland Hills, Calif

Audio Com

D. B. Audio Hi Fi Haven
| Berkeley, Calif.
Chris Hansen CSA

Beverly Hills, Calif.
Sound Cellar
Brea, Calif.
House of Music
San Francisco, Calif.

Old Greenwich, Conn.
Ward Audio Systems

Honolulu, Hawaii
Audio References

Honolulu, Hawaii

Personalized Audio
Dunnellen, New Jersey

New Brunswick, New Jersey

Upper Montctair, New Jersey
Canlen Audio
Bethiehem, Penn.
Sassafras Records & Audio
Montgomeryville, Penn

Audio Magazine

Stereo Review

Lyric Hi Fi
Manhattan, NY

Audio Krafters
Washington, DC

Goodwins
Boston, Mass.

Audible Difference
Palo Alto, Calif.

Audio Excellence
San Jose, Calif.

Golden Gramma Phone
Akron, Ohio

Ovation Audio
Pittsburgh, Penn.

INQUIRES: CALL (216)593-1111
Astatic Corp., Audio Division, P.O. Box 120, Conneaut, Ohio 44030 - 0120
Hear the Astonishing A/B Comparison by Astatic at Winter CES, Jockey Club, Las Vegas _I

T LT

=
AR e ATV
!u—w*w it : s

D B SYSTEMS
(603) 899-5121

P.O. Box 347
Jaffrey, NH 03452

Custom made DB-3 ACTIVE CROSSOVERS are available
in 2-Way and 3-Way with 6, 12, 18 and 24 dB per octave
slopes. THD less than 0.0008%, five year warranty. Send for

our free literature on crossover applications.
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FOR SALE

SPEAKERCABLE SOUNDS SO GOOD, % inch outer
diameter, $2. per ft. Add $6. by air. Send to: Mr Choi
31A, Haven St., 8/1f., Hong Kong. Dept. A1

SPEAKERLAB & NAD IN SALT LAKE CITY Hear the
outstanding Speakerlab speakers and NAD components
at Speakerlab, 2121 South, 11th East, SLC, UT 84106.
(801)487-8184

Sells
Great Used

Equipment.
AUDIO

- And New Stuff,Tool

We're expanding into New Equipment
sales. We now represent:
HAFLER JANIS REGA
DECCA PYRAMID DYNAVECTOR

. DENNESEN [Accessories] QUAD (Parts/
DB SYSTEMS {Accessories)
More brands being added daily.
POWER AMPS TURNTABLES/
Levinson ML3 52599 ARMS & CARTS.
Audio Research D528 5759 Sony PS X8O 499

SU:: g’:z:)?)?ou 7Af Xa improvec§tlog
Myal SME 3009111 $159

Marantz 240 $229 Grace FBC $59

SPEAKERS TUNERS

O'UAD o s Revox B760 $879
Kiipschorn $2099 s Cos
5 5379T Kenwood LOTT It $399
Pyramid MET 7 new Call e oo conon $169
PREAMPS

APT/Holman $389°* qulthent
Mcintosh C22 $399° ought

Bedin 6677 new Call Sold

RGR 4 $529 Traded &
Mot Brokered

Q Audio

95 Vassar St.  Cambridge. MA. 02139
617-547-2727 617:969-2727

pitefe freeLufitey:

FOR SALE

SPENDOR BCIIl SPEAKERS
Rosewood. like new, 313-287-4065

SPENDOR-NEW SPEAKERS & LOWER PRICES
In addition to the renowned SA1 & BC1, we offer TWO
NEW Spendor speakers, the SA2 & SA3. Lowered pric-
es on all speakers. By appt. Free shipping inU.S. &P R.
visa & M C. OXFORD AUDIO CONSLTS., INC., Box
145, Oxford. OH 45056, 513-523-3333

SPICA Audio Connection
How can we say in two lines what the SPICA
toudspeakers do so right, so musically pleasing for
the most discerning set of ears?! Please, hear them
for yourself in Verona NJ, 201-238-1799

STEREO REPRESENTATIVES NEEDED!!LOWEST
POSSIBLE PRICES!!! OVER 100 BRANDS!!! KRASCO
Rep-AO, 938 Orange Ave., West Haven, CT 06516

STRATHERN'S incredible magnetic induction ribbon
midrange driver is now availabie. Build reference speak-
er systems for thousands less Send $1.00 for details to
A.B.F. Audio, 160 Greenland Ave., Trenton, NJ 08638.

SYMDEX LOUDSPEAKERS

We are pleased 1o introduce the further improved
Symdex Sigma and the new companion subwoofer,
a three-way system of unparalleled accuracy and
low coloration. This reference system, which sets
new standards for definiton and transparency, is-a
result of thorough optimization of all design factors
plus construction and components of a quality never
before used in loudspeakers. The sonic results of
this effort have been described by listeners as a
redefinition of the state of the art of dynamic
loudspeakers

For further information, contact: Symdex. 319 A
-Street Rear, Boston, Massachusetts 02210

Current Symdex owners note that factory up-
dates are available

SYMMETRY ACS-1 x-over, $500.(516) 757-0627.

TAPCO and ELECTRO-VOICE, mixers, equilizers,
amps, mics, and raw loudspeakers. Write for iow mail
order prices, Sonix Co., P.O. Box 58, Indian Head, MD
20640 8-9

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS, CASSETTE DECKS; ELEC-
TRO-VOICE INTERFACE ABCD SPEAKER SYS-
TEMS; THORENS TURNTABLES. ALL IN STOCK
IMMEDIATE SHIPMENT .

EAST: 305-462-1976 WEST: 213-243-1168

THE NEW TESTAMENT

Tube lovers rejoice Long lost treasures of tube designs
have been found. TUBE GOD is published a bi-monthly
that gas new tube designs, pc board layouts, construc-
tion articles, and revisions of great classics. Edited by
Brian Clark. Join the Tube Crusade for $30.00 per year.
Send to TUBE GOD, 33 North Riverside Ave., Croton
on-Hudson, N.Y. 10520, (314)271-5145.

YOUR RECORDS
ARE STILL
DIRTY!

The Nitty Gritty® Company of southern
California now makes a petite, eco-
nomical and efficient record cleaning
system that incorporates a record
cleaning brush, fluid, and vacuum. And,
YES, it cleans as good or perhaps
better than the big white English ele-
phant. Each of the three essential
components is specially designed to
perform its critical task. And the ma-
chine's cabinet is hand-crafted out of
beautiful, solid oak. It's more manual,
and far more cost effective. $349.

Write or call for free literature and
information.

Nitty Gritty Company
PO. BOX 264

La Verne. California 91750
(213) 823-9935

FOR SALE

TAPE HEAD REFINISHING - Precision method full fre-
quency response. $15.00 ea. One day service. E
Mabher, 5 Evans Place, Orinda, CA 84563

TDK: SA-C390..... 2.89 TDK: VAT-120 1399
TDK: SAX-CS0 3.99 TDK:L-500......10.49
TDK: AD-C90 ... 2.39 TDK:LX35-30B...5.89
TDK: OD-C80 2.79 TDK: GX35-90B 7.99
TDK: SA-C60 219 TDK:LX35-180BM 16.95
TDK: D-C80 .. 1.65 TDK: GX35-180BM 21 99

TDK:MA-C30.. ... 5.99 “DKHD-01{Cass Hd Demag)  14.89
TOK: VAT-HG120 18.99  BASF:PROLI or INCS0 299
TDK: L-750 12.99  Fuji: FX1or 1-C90 2.99
Discwasher System 10.69  SCOTCH: 207-7R1800 549
WE WILL HONOR ANY PRICE IN THIS BOOK
ON TDK, MAXELL, BASF, and SCOTCH. Ship
ping 3.50 any size order, in US. Dealers COD. Visa
and MC. 412-283-8621 M-F 8-5 Tape World, 220
Spring St, Butler, PA 16001

THE AUDIOGRAM an irregular newstetter by serious
music listeners by-passes the trivial and establishes the
best for sure value. Issue # 16 includes:

the best preamp (surprise)

the best tube amp

the best headamp

the best MM

the best MC and transformer (surprise)

the best small speaker

USA and Canada $12.00 (4issues); tstclass

Foreign rates $17.00 (4 issues); airmail

Audiogram, Box 27406, St. Louis, MO. 63141

THE AUDIOPHILE BEST SOUND PER DOLLAR
SYSTEM
{under $2200)
Regaplanar 2 turntabie
Rega Cartridge
Hafier DH-101A Preamp
NAD 4020 Tuner
Hafler DH200A or Morduant-Short Padgient II's
DCM Time Windows
SOUND BY SINGER, LTD.
227 Lexington Avenue
New York, NY 10016
(212)683-0925

We ship anywhere (AE., M.C., VISA accepted)

THE BIG '*10" SYSTEM (Under $10,000}

TURNTABLE QOracle or Linn Sondek

TONEARM: Linnitok

CARTRIDGE: Linn-Asak

SET-UP: Audio Interface

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

TAPE 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 CLASSIC UP-DATE

DRT-1 RIBBON TWEETER KIT $2438.00
PC-1 POLYSTYRENE CAPACITORKIT $12.85
FELT KIT $15.00
MID BASE DRIVERKIT $89.50

Dr. Greenhill reveals how to improve the Dahlquist
DQ-10 in the latest 1ssue of AUDIO ALTERNA-
TIVES. Postage paid in the U.S. Visa, M.C.. Check
or Money Orders welcome. Calif. residents add 6%
sales tax.

RANDALL RESEARCH (714) 760-1539

718 Fernleaf Corona Det Mar, Ca. 82625

THE INTERMEDIATE AUDIOPHILE SYSTEM
{Under $4,250}

Turntable: REGA PLANAR 3
Cartridge. DYNAVECTOR RUBY KARAT
Set-up: MUSICAL FIDELITY
Pre-amp: PRECISION FIDELITY C-7
Power Amp: TRILOGY
Speakers: SNELL TYPE 1
Tuner ROGERS T-75
SOUND BY SINGER

227 Lexington Avenue
New York, NY 10016
(212)684-0925
We ship anywhere (A.E., M.C., and VISA accepted)

THIEL Loudspeakers: Audio Connection. Verona NJ
Just beautiful 1{201)233-17399
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THETA TUBE ELECTRONICS
Theta has introduced an IMPROVED preamp, the 1B. It
along with the OPT amp & head amp are avallable at
OXFORD AUDIO CONSLTS., INC., Box 145, Oxford
OH 45056. Free shipping in U.S. & PR We ship
WORLDWIDE. Visa & M.C. 513-523-3333, telex:
427791, cable: OXAUDCON.

THE SENSIBLE SOUND — ISSUE (LUCKY) #13
First loudspeaker reviews anywhere of: Fourier 1, Rog-
ers Studio One, Harbeth HL-IIl, Fulton 808, 3D8, Mitsu-
bishi MS-10, Celestion 130, Polk RTA-128B, Vanders-
teen 2B, AR-48s, Black Shadow, Thiel 03a, Kindel
Phantom, B&W DM-14, Cosmos Omnistatic, Quad ESL-
63, Infinity IRS I, Fried A/2, Sound Lab R1 + 2, IRS
Acoustat Il & Ill, KEF 105.2, Mission 770 plus more
Also, a complete roundup of wvirtually EVERY turntable
on the market. If you don't read us you are probably
paying too much or being conned, or both. Join us —
$18/4 issues, $35/8, back tssues available 403
Darwin, Snyder, NY 14226

THIEL SPEAKERS = MUSIC
GENE RUBIN AUDIO, (213)571-1299 (PAC.), FREE
SHIPPING

THORENS TURNTABLES — BEST PRICES —IN
STOCK — IMMEDIATE SHIPPING.
EAST: 305-462-1976 WEST: 213-243-1168

TOP -RATED CARTRIDGES UP TO 70% OFF!! We
offer just about all of the finest phono cartridges on the
market at the iowest possible prices. Our selection in-
cludes several brands that are typically sold at the fult
retail price. Call or wnite to us for prices on ACUTEX,
ADC, DYNAVECTOR, GRADO, NAGATRON, ORTO-
FON, SHURE, SONUS, STANTON and more. Just call
(212) 254-3125 or write to. DIRECT DISCOUNTS LTD.
P.O., BOX 841, COOPER STATION, NY 10276. We
accept M/C and VISA and will ship COD it requested.

TRANSCENDENTAL AUDIO’S

NEW CATALOG FEATURES:
PRECISION STEP ATTENUATORS - Available for
solid state or tube units, assembled or in kit form
from Tech Labs and Alps

POLYPROPYLENE AND POLYSTYRENE Caps
trom 20 pf to 10 uf

HAFLER PREAMP AND POWER AMP MODI-
FICATION KITS, a very cost effective improvement
t0 an already excellent product

DAHLQUIST DQ-10 MOD KITS ‘audio
grade'' capacitor updates with or without the JVC
“"Dyna-Flat'" tweeter

THE E.J. JORDAN 50MM MODULE - the wide-
band midrange /tweeter from England that works in
conjunction with our minimum ditfraction, cylindrical
enclosures to produce a coherent soundstage that,
In our listening experience, is exceeded only by the
live event

THE PANASONIC/ROWLAND RESEARCH
STRAIN GAUGE CARTRIDGE SYSTEM - A dual
monaural, wide, open loop bandwidth, low feed-
back design using "audio grade'’ parts exclusively
Also available for the WIN LABS cartridge.

DYNAUDIO RAW DRIVERS - from the % "' ferro-
fluid super tweeter to the 2" soft dome midrange
right up to the 12" magnesium frame woofer Each
one of these ultra high quality Darnish drivers can
handle 1 kilowatt for 10 milliseconds!

ROWLAND RESEARCH ELECTRONICS
Electronic crossovers in semi-kit or fully assembled
form with 18 db/octave slopes and your choice of
crossover point. Subsonic filter boards with 18 db/
octave siope and high quality phono sections also
available. All Rowtand Research electronics utilize a
low feedback, wide, open loop bandwidth approach
to circuit design with "audio grade’’ capacitors and
metal film resistors. And best of all, they don't cost a
fortune!

LOW DCR AIR CORE INDUCTORS - custom
wound to your specs with # 16 or # 12 gauge wire
Wholesale inquiries invited

POLYSTYRENE CONE WOOFERS - from
Great America Industries that fit the Thiele B4 atign-
ment. Available with or without our cylindrical “'Un-
box'’ subwoofer enclosures.

Send $1 00 for our 36 page catalog, $2.00 for the
26 page Jordan Manual on loudspeaker theory, or
send $3.00 for both

TRANSCENDENTAL AUDIO, 6796 Arbutus
Street, Department #4, Arvada, Colorado 80004
*(303) 420-7356, *9:00-5.30 Mountain Time

AUDIO/JANUARY 1982

FOR SALE

TUBE BIBLE I
This 36 page book discusses every important aspect of
tube circuit design. It is making manufacturers angry be
cause 1his s the first time anyone has revealed the prob-
lems that ali tube equipment have and what to do about
it Learn the absolutely correct way to operate tube cir
cuits, how to modify all tube equipment and how to build
the best tube equipment on the market. The TUBE
BIBLE costs $2.00 from TUBE GOD, 33 North Riverside
Ave., Croton-on-Hudson, N.Y. 10520, (914) 271-5145.

TUBE PREAMP AND HEAD AMP KITS

NB-1 8 tube 6DJ8, 10 electronic reguiator circuits, poly-
propylerie caps, passive EQ, 1% resistors, 6 ohm cath-
ode followers with 6 watt output, NB-2 and - 3 - Nuvistor
Headamp and Power Supply for strain gauge cartridge.
These tiny metal case triode tubes have lowest noise,
highest dynamic overload and are the perfect tube for
cartridge signa! ampiification — independent regutator
circuits, polypropylene capacitors. 1% resistors. All kits
are pre-wave soldered. You assemble capacitors, tube
sockets and transformer and listen These are the most
sophisticated tube kits ever offered. it's in the TUBE
BIBLE for $2.00 from TUBE GOD, 33 North Riverside
Avenue, Croton-on-Hudson, N.Y 10520, (914) 271

5145,

UNDERGROUND SOUND LABS
* Giass Platter Pad — $27.00
Record Weight — $7 00
* A R. turntable mod kit complete with new suspen-
ston chassis makes your old A.R. state of the art
$39 00
* Optical turnoff for manual turntable controls T.T
and tape deck — $69 00
* Audiophile quality speaker switch for Hafler units
.2 ohms resistance — $49 00
2125 CENTRAL AVE. MEMPHIS, TN 38104
(901)272-1275

UNDERGROUND SOUND
Luxman  Hafler ® Carver ® AGI * Revox
Plexus * KEF # Rogers » Grado * Grace
Sota * Marcoft  Denon * Dynavector
Cizek * NAD » Stax * Quad
2125 CENTRAL AVE. MEMPHIS, TN 38104
(901)272-1275

UNIQUE AUDIO STORE, designed for the audio hob-
byist. Featuring service, information, competitive pricing
We GUARANTEE SATISFACTION, rot just the equip-
ment. Ary truly great product is available. Salon | Audio,
1921 W. Grand Ave., Wis. Rapids, Wl 54494, 715
421-5910

VACUUM TUBES, tube-peculiar parts. All kits /parts for
circuitnes described in our 230+ page Modification
Manual. Write for list to AUDIO DIMENSIONS, 8888
Claremant Mesa BIvd., San Diego, CA 92123. (714)
278-3310 9-0
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VANDERSTEEN IN THE SOUTH!
In stock, the superb new Mod. 2C Fast, free shipping
READ BROS. STEREO
593 King St., Charleston, SC 29403  (803)723-7276
VISA & M/C OK Carver, Hafler, PS, Mirage.

WILL SACRIFICE CROWN SA-2
Power amplifier, 616-641-5555, evenings

WOOFERS-MIDS-TWEETERS-CROSSOVERS AT
TREMENDOUS SAVINGS. EV, BECKER, SEAS, POLY-
DAX, PEERLESS, PHILLIPS, EMILAR, GAl AND MANY
OTHERS IN STOCK FOR IMMEDIATE DELIVERY
SPEAKERS FOR HI-FI, CUSTOM AUTO. REPAIRS
PRO-SOUND AND MUSICIANS. LARGEST SELECTION
OF PARTS AND ACCESSORIES IN THE U.S. FOR
SPEAKER BUILDERS AND HOBBYISTS. SEND $2.00
FOR THE ALL NEW '81 CATALOG (REFUUNDABLE
WITH FIRST PURCHASE) TO SRC AUDIO DEPT AD3
3238 TOWERWOOD DR.. DALLAS, TX 75234.

CLASSIC QUALITY

Goodwin's is pleased to introduce several new audio
components which have significantly advanced the
art of music reproduction. These modern classics
combine aesthetic and technical excellence with a
superior standard of construction for longterm listen-
ing pleasure.

QUAD ESL-63 loudspeaker. The product of 17 years
of development and well worth the wait. The new
standard of clarity and coherence.

Mark Levinson ML-6A mono preamplifier pair. Un-
paralleled sonic purity—our reference standard.
Mark Levinson ML-7 stereo preamplifier. Utilizing
modular construction, full switching capability—the
finest stereo preamplifier available.

Mark Levinson ML-10 stereo preamplifier. ML-7 per-
formance available in cost effective, non-modular
construction.

Mark Levinson ML-9 stereo power amplifier. 100 watts
per channel, adjustable damping-—an affordable son-
ic gem.

Goldmund Studio turntable and linear tracking tone-
arm. The standard in disc reproduction.

Goodwin’s sales and service for: Mark Levinson,
Quad, HQD, Linn, Goldmund, Bryston, NAD, MIT,
Janis, Dynavector, Pyramid, Fidelity Research, Sym-
dex, KMAL, Dan Queen, Scheiber, Tandberg, Studer,
Monster, DGK, Cotter, Koetsu, Esotech, & Rega.

If you would like to avoid the planned obsolescence of
most stereo components and are interested in the
finest music reproduction, please call Goodwin's for
an appointment.
Goodwin’s Inc.

(617) 266-0608

33 Newbury St.
Boston, MA 02116
Export specialists

Vampire Wire‘D

Speaker cable is no longer the weak
link in your audio system.
VAMPIRE WIRE™ is a ten-gauge,
826 strand, oxygen-free, 99.9% pure
copper speaker wire which can help
to improve the sound of any audio
system.

VAMPIRE WIRE'™ is also an afford-
able speaker cable.

For more information on VAMPIRE
WIRE'™ and the name of your local
VAMPIRE WIRE'™ dealer contact:

Sound Connections Intl.
P. O. Box 16543

Tampa, FL 33687

(813) 985-7033

_




FOR SALE

YAMAHA B1 WITH METERS, $950.; Yamaha ClI
$1000.; both perfect. Offers considered. (415)948-
6434

630V MIL. SPEC POLYPROLENE CAPS.
We stock kits for every piece of tube gear-guaranteed to
improve your sound or your money back. These are im-
ported from Germany D/A below .01% TUBE GOD, 33
N. Riverside Avenue, Croton on Hudson, N.Y. 10520

RECORDS

AUDIOPHILE RECORDINGS AT DISCOUNT PRICES,
direct disc, digitals, DBX encoded, half mastered and
more. Write for free catalog. Audiophite Record Gallery,
P.O. Box 2668, LaMesa, Ca 92041

DIRECT TO DISC AND DIGITAL RECORDINGS: All
labels at low prices Telearc, Discwasher, Audio-Techni
ca, Sheffield, Denon PCM, Crystal Ciear, Mobile Fidelity
Labs. . .WE HAVE THEM ALL! (and more!!) Send for
FREE price list and Newsletter or $2.00 for descriptive
cataloge DISConnection, P.O. Box 10705 Tampa FL
33679

FREE SOUNDTRACKS & CASTS CATALOG! Person-
alities! ST/0OC Valuebook: $4 RTSA 711 W. 17th G-1
Costa Mesa, CA 92627 TF

LP & 78 RECORD SHELVES/WALL SYSTEMS,

Audio racks, video carts, speaker stands. Real

Wood, 1% thick, 16" deep, 60 changeable de-

signs, hold 8110 3,132 LP's, $70t0 $1,870. Cata-

log: FILSONIC FURNITURE, Dept. 6601A, P.O. Box
| 664, LA Grange. IL 60525.

PROTECT YOUR LPs. POLY SLEEVES FOR JACKET
12¢, ROUND BOTTOM INNER SLEEVES 10¢.
SQUARE BOTTOMS 6¢, POLY LINED PAPER
SLEEVES 15¢, white jackets 35°, POSTAGE $2.00
HOUSE OF RECORDS, HILLBURN, NEW YORK
10931 TF

Quality Equipment Demands Quality Records. Euro-
pean, Japanese, Private Domestic Pressings. Familiar
titles and the obscure. The catalogue is ready. ILLUMI-
NATEAR, Dept. A, 500 North St.-Ext., Winooski, VT
05404

““RECORD JACKETS. Replace old, torn, LP jackets
with clean, glossy, pure white or black jackets. Plastic
lined inner sleeves, 78 sleeves, opera boxes. Free cata-
log. CABCO A6, Box 8212, Columbus, Ohio 43201
TF

SHEFFIELD LAB — Thelma Houston & Pressure
Cooker direct disk. Out of print. $40. ppd W. Wegner,
4373 Wayside S., Saginaw, MI 48603. (517)-793-
4218.

JUKEBOX JAPAN SPECIALIZES IN HIGH QUALITY
JAPANESE RECORDS. Free catalog. Jukebox Japan,
Dept. LMH, P.O. Box 35780, Los Angeles, CA 90035

THOUSANDS OF LIKE NEW LP's and prerecorded
tapes. Catalogue—$2.50. House of Records, Hillburn,
New York 10931. TF

AUDIO

HORI/ONS

P.0. BOX 10973

ST. LOUIS, MISSOURI 63135

Issue #5 is now available, It contains reviews of the ACM Linn platter
assembly, the CART-A-LIGN alignment protractor, the JMAS moving-coil
cartridge, LAST vecord tre ent, the ACM, LEVINSOR “Silver®, and
MENDOTA interconnecting cables, the MAGNEPAN Unitrac 1 pickup arm: the
MARCOF PPA-2 headamp, the ORSONIC DS-250 disc stabilizer, the SUMO
*Nine® power amp, and.the WIN LABS SDC-10 turntable. Issue &5 also
features a survey of 9 turntable mats, and another survey of 19 speaker
cables,

Subscription rates to AUDIO HORIZONS for four (4) issues arel U.S.A~
$20 (FIRST CLASS MAIL); Canada and Mexico- $22 (FIRST CLASS MAIL); and
outside North America- $26 (AIR MAIL). PLEASE REMIT IN U.§. FUND
ONLY. Sample copies of all issues are available for $6.00 each (U. S.A.,

a, and Mexico), and $7.50 each (outside North America),
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- ACOUSTAT - ARGENT » ARISTON - AUDIO PRO - AUDIRE - BOWERS & WILKINS - CM LABS
- CONRAD-JOHNSON - COUNTERPOINT - THE DAVID BERNING CO. - DAYTON WRIGHT - DECCA - DENNESEN
+ DYNAVECTOR « ELECTRO RESEARCH - FRIED * GRACE + HEYBROOK + KEITH MONKS - KENWOOD AUDIO PURIST - KRELL
+ LAST + LEACH - LIVE WIRE * LUSTRE * MICHELL - MARCOF + MICRO « NAD - PETERSON AUDIO - POLK AUDIO - PS AUDIO - RGR
* R.H.LABS * SHAHINIAN - SOTA - SPICA - STRAIGHT WIRE « SUMIKO (The Arm) - SUPEX + THIEL - THRESHOLD - VPI+ WIN LABS

13831 South Dixie Highway, Miami, Florida 33176 (305) 253-4433

Call or write for literature on specific items.

I —

ELECTRO-VOICE INTERFACE ABCD QUALITY
SPEAKER SYSTEMS. BEST PRICES — IN STOCK
IMMEDIATE SHIPMENT

EAST: 305-462-1976 WEST: 213-243-1168

WANTED TO BUY OR TRADE

ATTN: TUBES, MCINTOSH, MARANTZ, ARC, W.E.
M. Corb, 11122 Atwell, Houston, TX 77096, 713-728-
4343

TBUY MCINTOSH AND MARANTZ TUBE EQUIP- ]

MENT. Leland 713-772-4653

CM LABORATORIES CC-2A PREAMP. 212-438-
5714 eves

FREE ADVERTISING for your USED EQUIPMENT! Pay
low commission ONLY IF YOU SELL! Stamp for details
AVI, Box 264-A1, Buffalo, NY 14215

I'LL BUY OR TRADE tube gear by Mcintosh, Marantz,
Western Eiectric, and Audio Research. Top dollar paid!
(215)324-4457

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 (415)
899-7729

QUADRAPHONIC WANTED: Sansui QRX 9001 or
999 receiver, Tate S.Q. decoder, Quad |.p.’s. Michael
Robin, 120 Atlanta PI.. Pittsburgh, PA 15228, 412-
341-1686

SCOTT LC-21 PREAMP, 312-C TUNER,
Scott Cabinets. 212-438-5714 eves.

SCOTT 331-B AM-FM TUNER. 212-438-5714

SCOTT 350B TUNER. 212-438-57 14 eves

TOP PRICES PAID: MARANTZ, McINTOSH tube
equipment WESTERN ELECTRIC and ERPI speakers,
drivers, horns. (206)323-4987

UNIVERSITY SPEAKERS —Give Mod, Cond, Price
G. Heinlein, 205 Chatterson, Raleigh, NC 27609

Cobrefiex horn; SU-9s
Reno, NV 89503

UNIVERSITY T-30 driver;
Dennis LaCruze, 2030 W. 6th St.,

USED AUDIO:

QUAD of England, McINTOSH. AUDIO RESEARCH, DY-
NACO, LEVINSON, MARANTZ tubes, JBL, WESTERN
ELECTRIC, ElectroVoice PATRICIAN 600 and most
other esoteric separates, m¢ carts, tonearms, tuners,
amps. NO MASS MERCHANDISE, please. Call collect
(617)969-2727 or write' Bob Heenan, Box 782, Brook-
line Village, MA 02147. Aiso soon starling audio muse
um for USA audio from 1930's to date. Interested con-
signors with FISHER, SCOTT, PILOT, RCA et al. and
suggestions please contact (617) 969-2727

WANTED: EICO HF 89 or HF 89A AMPLIFIER IN
ANY CONDITION. Call Tom (213) 981-4493 6-10 PM
(PST)

WANTED—EICO HFS-2 SPEAKER, N.O.S. Lafayette
Hi-Fi kits or KT 100 tuner, Arkay kits. K. Harrison, P.O
Box 24, Terrace Park, Ohio 45174

WANTED HARMAN KARDON MODEL 430 RECEIV-
ER, working condition preferred. Call after 6 pm, central
time, 314-849-0876

WANTED: Infinity 4.5. (516) 561-7735, (212) 867
4000, Ext 250

WANTED—SONY TC 880-2. Christopher Quarksnow.
80 Wall Street, New York. NY 10005-3684 (212)-646-
4644, days untit 3 pm

BUSINESS OPPORTUNITIES

CABLE FM BROADCAST STATION. Unique no in-
vestment/experience business makes money! Others
work for you! Free Details '"CAFM," Box 130-N3, Para-
dise, CA 95969

Want money? Hate hard work? Lazy way to big money
Cleaver plan $2.00 (Refundable) Noble, Box 10033
Houston, TX. 77206
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BUSINESS OPPORTUNITIES

COLLEGE STUDENTS — EARN EXTRA MONEY
SELL AUDIO EQUIPMENT AT YOUR SCHOOL
No investment. Professional sales help. 60 top brands.
Incentive programs. Limited positions available. Call or
write. Audio Outlet, Inc. 10 Commerce Court. Newark
NJ. 07102 201-622-3250.

TAPE RECORDINGS

ON OPEN REEL from master tapes. Phiiips, Argo,
Telefunken, Vanguard, Unicorn. Catalogue $1.00. Bar-
clay-Crocker, Room 1470-A, 11 Broadway, NYC
10004. TF

SWING TUNES REVISITED. New stereo recordings of
30's and 40's songs in the onginal style. Popular prices
Sountage, 1896 Maywood, S. Euchid, OH 44121

RADIO PROGRAMS

CATALOGS. Broadcasts, soundtracks Personalities of
Thirties, Forties. Box 225, New York. N.Y. 10028. TF

RENT RADIO SHOWS: Make your own copies or Just
listen. Great way to build your collection reasonably. Ca-
talog $1 refundable. OTR Rental. Box 1146, Livermore.
Ca 94550 TF

YESTERDAYS RADIO ON TAPE. Reels-Cassettes
Quality Sound. Reliable Service. Giant catalog $1.00
refundable with first order. ADVENTURES, Box 4822-A
Inglewood, California 90302 TF

1930-1962 RADIO PROGRAMS. Beats Television!!
Tapes $1.00 Hour! Established esteemed dealer. In-
formative 200 page catalog, $1.25 AM Treasures, Box
192 AU, Babylon, NY 11702

INSTRUCTION & EDUCATION

LEARN MUSIC THEORY AT HOME with a correspon-
dence course. Send for free information. TECLOR MU-
SIC SCHOOL, Dept. 131A, 323S Franklin =804, Chi-
Cago, lilinois 60606

TAPE AND TAPE RECORDERS

NAME-BRAND RECORDING TAPE, custom loaded.
Available in cassettes, reels, cartridges. Huge savings
from manutfacturer. Also low everyday prices on Maxell
TDK, Ampex, Scotch, BASF, etc SASE new catalogue
MJS, 2514 Seaboard Ave., San Jose, CA 95131 {408)
262-8793

CUSTOM RECORDING SERVICE, Tapes, discs, and
cassettes. Stereo and mono. Live and copies. Editing
Masters and pressings. High qualiity at reasonable rates
Joseph Giovanelli, Audio-Tech Laboratories, 1158
Stewart Avenue, Bethpage, NY 11714. (516) 433-
1071 TF

NASHVILLE RECORD PRODUCTIONS WILL PRESS
HIGH QUALITY PURE VINYL RECORDS FROM YOUR
TAPES SEND FOR SAMPLE RECORD AND PRICE
LIST. ALSO FINEST DISC MASTERING. 469 CHEST-
NUT ST.. NASHVILLE TENNESSEE 37203 TF

STYLUS RETIPPING — DIAFIX 99, Maple Stream Rd
Hightstown, N.J. 08520. 609-443-5765

LICA
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ARE YOU INTERESTED IN QUALITY, USED
STEREO EQUIPMENT? Send for the PLAY IT
AGAIN SAM newsletter — hundreds of listings
items for sale — items sought — published 6 times
per year, $6 1-year subscription, $1 sample copy
Send today to PLAY IT AGAIN SAM, 12611 Mad-
son Avenue, Lakewood, Ohio 44107, (216) 228-
0040. Master Charge and Visa accepted

Einstein superseded! Free! 408 Vermont, Daytona
32018.

TERRIFIC SWAP OFFERS NATIONWIDE
Revrs., amps. TTs, Audio, Ham Gear, Etc. 5 1ssues $2!
‘Electronic  Trader,”” Box 73-A, Folly Beach, SC
29439 TF

PUBLICATIONS

STEREO KNOWLEDGE —I
I

Save time and money! Have fun shopping for
and enjoying your stereo! Concise, easy to read for-
mat. Leamn the basics of audio and the recording
process. Special section: How you can make the
best buying decision yourself! Send $5.95 to The
Hi-Fi Writer, P.O. Box 497, Glens Falls, NY 12801

ACTIVE
ELECTRONIC
CROSSOVERS

Plug-in Butterworth {(maximaliy flat) fii-
ters in 6 db., 12 db., or 18 db., per octave
attenuation, any frequency specified.
Filters flat beyond 100 KHz

Complete crossover in attractive metal
cabinet with all terminations and regu
lated power supply

STEREO BI-AMP $139

Tri-amp, quad-amp, and monaural types
avallable at comparable prices. Other
available features. Summer tor ‘‘single
wooter’ 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 til
ters, requlated power supplies,
FREE CATALOG & PRICE SHEET
Write to:

DGW ENGINEERING LABORATORY

11828 Jefterson Bl «C. lver City, CA 90230
Phone (213) 397 9668

L ————

THE ULTIMATE
PLAYBACK
SYSTEM

s All of AUDIO’s 1981 issues have been
Bound into an attractive and durable
volume. AUDIO '81 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
1979 and 1980. It's first come, first served
s0 place your order now

* Send a check or money order for $30.00
plus applicable sales tax

¢ DO NOT SEND CASH!

s Price includes shipping and handling in the
US A only

Music Lives Here

Ears Nova presents high quality music
reproduction equipment in an environ-
ment which is relaxed and comfortable.
With care and integrity we will help
build a playback system in your home
that is uniquely satisfying.

BANG & OLUFSEN * BEDINI- BRYSTON
CONRAD-JOHNSON:+ DAVID BERNING *

D=NNESEN * GRACE - KEF « LINN DISC
PLAYBACK (turntable —toneann — cartridge) -
LINN [SOBARIK « MISSION « MITCHELL
COTTER: NAD-NAIM AUDIO- PSE -QUAD -
R=GA PLANAR < ROGERS - SHAHINIAN
OBELISK - SNELL - SUPEX - THIEL - VPI

EaRs Nova

AUDIO, CBS Publications, 1515 Broadway,
New York, N.Y 10036

01981 01979 01977

01980 01978 1975

Name

Address

City—__ State___ Zip—

749 Middle Neck Road, Great Neck New York 11024 (516) 466-5674

Skipping free in Continental U.S.

innovative aunio

Music for your home. We make it simple.
We are experts dedicated to musical excellence. Our demonstrations of audio and video components ofter
personal attention and unlimited time for evaluation. Our extensive library of quality recordings will help you
decide which components are a perfect match to your home environment. Qur service policies provide

continued satisfaction. Trade-ins accepted

APT-HOLMAN, AUDIO RESEARCH, BANG & OLUFSEN, BEDINI, BOSTON ACOUSTICS, B & W, BRYSTON, COTTER,
DAHLRUIST, DENON, DYNAVECTOR, FIDELITY RESEARCH, GRADO, INNOTECH, KLIPSCH, KLOSS NOVABEAM, KOETSU,
LS3/SA. LINN SONDEK, MISSION, NAD, NAKAMICHI, OBELISK, OHM, PYRAMID, QUAD, REVOX, SIGNET, SUPEX, ETC.

AUDIO/JANUARY 1982

N

182 HENRY STREET ¢ BROCKLYN HEIGHTS, NY 11201 « (212) 596-0888
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GOLDLINE

GOLD
LINE intro-
duces an
exciting and
attractive
new mer-
chandiser
designed to provide a simple, live
demonstration of its Real Time
Analyzer.

By demonstrating the analyzer in
combination with an equalizer, your
customer can easily visualize the
value of GOLD LINE REAL TIME
ANALYZERS in solving feedback
problems at an affordable price.

Y3
(a“‘“g'

C

oONT Owhd

To find out more about the prof-
itable line of GOLD LINE products,

co=ag

call or write:
For 203‘ 938- 2588
UMY | | Box 115 A
PO | | West Redding
D & K IMPORTS CT 06896

146 E. Post Rd. White Plains, NY 10601 « 914:946-3031
Dealer inquiries-invited

00000000000000000000000000000000000000000000000000
PURELY
13 (4 93 MECHANICAL
WORLD
TONE ARM ¢
Introduced at the SCES and covered by Bert Whyte In the Sept. !
Audlo. This exotlc design provides for vastly superior performance
with EQUA-MASS™ concept and ABSOLUTE ZERO tracking
error. Flts most turntables/cartidges. Custom made to order.
FULL DETAILS, SPECS and COLOR PHOTO $3.00 refundable 500
SOUTHERN ENGINEERING PRODUCTS (617) 828-5050
SINCE D 429 YORK STREET Actual Tone Arm Weight - 1.1 grams
1961 CANTON, MASSACHUSETTS 02021 patent pending
00000000000000000000000000000000000000000000000000

Audiocom

high technology audio

Adcom, ADS, AGI, Allison, Amber, Apt, Ariston, Audionics, Audio Pulse, Audio Technology.
Beveridge, Beyer, Blaupunkt, Bruer, Burwen, B&W. Cotter. Dahlquist, Dayton Wright, DCM,
Denon, Draco, Dynavector. EMT EV. Eumig. FR. GAS. Grace, Grado, Hafler. Janis, JR, 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,
Tandberg, 3D

Our Service Department specializes in maintaining, calibrating, and
modifying high performance audio equipment. Custom equipment
design and fabrication on premises. System installations for car, boat,
home, and aircraft. Major credit cards honored. Phone orders shipped
promptly.

4177 Sound Beach Avenue, Old Greenwich, CT 06830 (203) 637-3621
Out of state, call Toll-Free 800-243-7516
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Allsop (33) ......... . ... .20
BASF (3). 36
BES (4) .. 2
Bryston Manufacturing (5) ..56
BSR (6) 8
Carver Corp. (7) ......... 17
Castle Marketing (8). . .. 56
Celestion (9)..... .. 11
Crown international (10). .. ... ... .65
dbx (11). 13
Discwasher................ Cover IV
Dolby Laboratories. .27
Empire (12) .98
Kenwood .. ... 22
Koss (13) .. 1 o 2
Loranger(14). ............ . ... .. 47
Mclntosh (15). . 62
Maxell (16) . ... .. 99
Meridian (17) ............... .51
Mission (18) .. .. Cover Il
Nakamichi ............ ... ... .. 95
Pickering (19) . ... .16
Pioneer (20) . Cover it & 1
QUAT (21) s el oo m il s o s .4
REVOX (32).1 vss - maibnr =i 57
Sansui{22).. .. ........... You!
H.H. Scott (23) ........ 19
Shure Brothers (24) .. .. ... .49
Signet (25) . .35
Soundcraftsmen (26). . . .. S
Studer ReVox (32) .. 5%
TDK (27, 28) . 16, 23
Technics (29). . . .43
Telarc(31) . ... ......... 12
United Audio Products (30)....... 15

AmericanRadinHicetary Com




R e REHIND THE SCENES

BERT WHYTE

lectrostatic loudspeakers in their
E various manifestations have
been around the hi-fi scene for a
long time and have held a peculiar fasci-
nation for many audiophiles Such
speakers have always been admired for
their clean, open sound:; low distortion
transparency and, above all, their light-
ning-fast transient response. Many peo-
ple fail to realize that music primarily
consists of transient sounds, and there-
fore accurate reproduction of such tran-
sients is of paramount importance
Many audiophiles have been aware
that the desirable attributes of electro-
static loudspeakers are usually offset by
many basic problems inherent in this de-
sign. Fragility of the thin film of the
speaker diaphragm, especially before
the advent of Mylar, causes frequent fail-
ure due to discrete arcing when over-
driven. Efficiency 1s low, dynamic range
restricted, and in those speakers which
are supposed to be ‘full-range’’ units
bass response usually fails off rapidly
below 50 Hz. Added to this is the diffi-
cult capacitive load these speakers pres-
ent to the amplifier
Despite all of these problems, many
audiophiles have continued to admire
the special qualities of electrostatic
loudspeakers. New models are a fairly
rare occurrence in comparison to the
never-ending flow of dynamic speakers
to the hi-fi market. Hence the hearty wel-

come to the new Quad ESL-63 and sev-
eral new electrostatic loudspeakers from
the Acoustat Corp. of Fort Lauderdale.
Acoustat introduced its first electro-
static loudspeaker, Model X, in 1976, In
recognition of the fact that all electrostat-
ic loudspeakers present a highly capacr-
tive load to an amplifier, the Model X had
its own built-in direct-drive, solid-state/
tube hybrid amplifier. The tubed output
stage of the amplifier mated well with the
capacitive load, but there were some
problems associated with this unit. Of
course, the basic idea of the built-in
drive amplifier was to eliminate the input
transformer that is common to all other
electrostatic loudspeakers. The
transformer is a source of various non
linearities and exhibits other undesirable
properties. While Acoustat had some
technical problems with the drive ampli-
fier, a more difficult problem was that
most audiophiles already had their own
amplifiers and resented the fact that they
could not use them to power this elec-
trostatic speaker. Thus, after consider-
able research, in 1980 Acoustat intro-
duced the MK-121 Magne-Kinetic Inter-
face passive drive system. This device
(previously described in my May 1981
column) essentially is a "'bi-former’’ de-
sign. Two specially optimized transform-
ers cooperatively "‘overlap’ at about
1500 Hz and handle the midrange fre-
qguencies, while one of the two handles

bass frequencies and the other one
treble frequencies. Acoustat calls the
MK-121 "‘revolutionary'’ and claims it is
a near-perfect power/impedance
match. Efficiency is very high and im-
pedance is rated at 4 ohms — and is
claimed never to drop below 3 ohms
The design is said to eliminate the spuri
ous resonances and ‘'ringing’’ of con-
ventional transformers. With the MK-121
Interface, all solid-state and tube ampli-
fiers can be used to drive Acoustat ES
systems, and since most amplifiers deliv-
er more power at 4 ohms, this is an add-
ed bonus

The current Acoustat Models Two
Three and Four all use the same elec-
trostatic panels. Acoustat hand-makes
these panels Iin their Florida plant
Sheathed conductor grids are chemical-
ly welded to extremely rigid '‘honey-
comb’’ plastic panels Sandwiched be-
tween the grids is the conductive Mylar
diaphragm, only 0.00065-inch thick
with an equivalent mass of 7 mm of air!
The MK-121 Interface accepts the in-
coming audio signals from a power am-
plifier, routes them through the special
transformers, and thence to the wire
grids. A bias transformer imparts a static
charge to the conductive Mylar dia-
phragm. This grid ‘'sandwich’’ permits
true push-pull piston action over the en-
tire surface of the diaphragm. The result
is audio output with extremely iow distor-
tion and ultra-fast transient response
The electrostatic panels on the Models
Two, Three and Four differ only in their
number, with Acoustat claiming excep-
tional uniformity and consistency of per-
formance

| have had the pleasure of living with
the Acoustat Model Four for some
months now. This is the largest of the
Acoustat electrostatic speakers, stand-
ing 59 inches high by 28 inches wide by
3% inches deep. It has four of the elec-
trostatic panels, the outer two panels
being 9 inches wide and the inner two
being 8 inches wide. The idea of the dif
ferent widths is to stagger the individual
resonances of the panels to avoid any
possible reinforcement of a particular
frequency Two criticisms often directed
at electrostatic speakers are thewr mar-
ginal bass response and their inability to
reproduce music at high loudness levels
The Model Four's frequency response Is
listed at 28 Hz to 20 kHz, *2 dB. The
speaker is said to be capable of an out-
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‘““And so we find the
Acoustat the most
musically convincing.
That, to us is the hallmark
of a truly great
loudspeaker. The price of
this musical greatness is
unbelievably low in the
context of today’s market

place.” International
Audio Review

MODEL THREE

The full range electrostatic has
finally come of age. Forget what you
might have thought about
electrostatic speakers, i.e., unreliable,
can't play loud, inefficient, can’t
produce low bass, a horrible load for
the power amplifier and outrageously
expensive.

Acoustat electrostatic speakers:

e Cannot be damaged by over-driving
{and also have an owner
transferable lifetime warranty).

e Can produce sound pressure levels
of 115 db

e Require only 50-100 watts/channel

e Provide flat response to 30Hz
{(Model Three and Four)

¢ Provide a gentle 3 to 6 ohm load

e Are a remarkable value. There are
71 dynamic cone systems with a
retail price higher than the largest
Acoustat.

Thus the ideal speaker technology
(the electrostatic) with its lightning
fast transient response, vanishingly
low distortion and superb inner detail
is now available from Acoustat in three
sizes - all full-range-element cross-
overless designs. Find out why
Acoustat has become the reference
standard for the majority of high-end
component manufacturers.

For literature, test reports and
nearest Acoustat dealer, circle
number below. For faster response,
write directly to us.

ACOUNTAT

corporation
3101 S.W. First Terrace
Fort Lauderdale, Florida 33315

Enter No. 2 on Reader Service Card

put of 115 dB SPL at 22 feetina 16 x
26-foot room on program peaks | have
been driving the Model Four with a Lev-
nson ML-3 200-watt power amplifier
and have played many recordings with
substantial bass response, including my
own Virgil Fox organ recording which
has pedal frequencies below 20 Hz
While the Model Four cannot reproduce
fundamentals of such low frequencies, it
acquitted itself quite well with clean,
smooth bass response down to 35 to 40
Hz. With heavy bass drum strokes and
lower pitched tympani, the sound from
these instruments was very clean, well
defined, and of considerable impact. |
am not saying that the bass response
was of the full-blown, high-energy level
avallable from a good subwoofer, such
as that made by Janis Audio. (Incidental-
ly. the Janis W-1 mates especially well
with the Model Four if you are inclined to
augment its bass response.) As for high-
level playback, the Model Four meets its
published specifications, and then
some. Certainly in the average domestic
listening situation, there is more output
available than most music lovers would
accept. The Model Four does quite well
in coping with wide dynamic range, but
when | hooked up a JVC 16-bit record-
ing system for direct digital playback.
there were some distressful sounds!

Like all of the Acoustat speakers, the
Model Four is a dipole radiator. | have
used them positioned well away from a
panelled wall, with good results as to im-
aging and depth, but when | placed
them in my Sonex-treated ''live end/
dead end'' listening room, the absorp-
tion of the back wave was quite an aid
Such treatment with this sound absorber
removes most first-order reflections and
damps the back wave, so with no reflec-
tions arriving later in time, there 1s a dra-
matic increase in imaging and depth per-
ception as well as more precise localiza-
tion of orchestral instruments. Speaking
of secondary arrival times, the panels of
the Model Four are slightly curved (six
degrees of arc), but the total displace-
ment from a plane is less than an inch
and therefore arrival times from all four
panels are substantially the same

The Acoustat Mode! Four is a merci-
lessly revealing speaker It really i1s a re-
flection of the old computer adage ''gar-
bage in — garbage out "’ Play some an-
alog or digital master tapes and the Mod-
el Four can give you gloriously realistic
sound. Play some really high-quality re-
cords and your ear will delight in the
clean, smooth response and incompara-
ble transient aftack and accuracy But
play some poor recording with “'crackly’”’
scratched surfaces, and the Mode! Four
will give you a mirror image of this sonic
horror. it should also be noted that in ad-
dition to the Model Four’s clinical view of

program material, it can be equally dev-
astating in showing up poor quality links
in the entire chain of reproduction. Try to
use an inferior phono cartridge, for ex-
ample, and the resulting screechy first
violins in a symphony recording will cut
your ears off! With fine recordings, the
Model Four can reproduce violins with
that magical sheen and airy transparen-
cy so sought after by the dedicated au-
diophile. Play something like the Shef-
field drum record or M&K's Hot Stix, and
the revelation of transient attack capabil-
ities will help you understand what all the
fuss is about.

I should mention that since Acoustat
introduced the Models Two, Three and
Four, there have been some worthwhile
updates and modifications. The neces-
sary parts, including a newer type of bias
transformer, and the substitution of poly-
styrene and polypropylene caps for the
original types, come In kit form and are
available for $65.00. The modifications
provide about a 1.5-dB increase in out-
put, tighter low bass response, smoother
midrange and top end, and even less
distortion. These modifications were in-
stalled on the Model Fours which | have,
and it does indeed make a fine speaker
even better. There are no protection cir-
cults in these speakers. Acoustat claims
the panels are virtually ''indestructible,
and with more than 24,000 panels in the
field, they have never had a failure! | can
sum up my impression of the Acoustat
Model Four by stating that it combines
the near-legendary performance values
of electrostatic loudspeakers while elimi-
nating most of the drawbacks and estab-
lishing a very high standard of reliability.

From JVC comes word of an impor-
tant new development. Would you be-
lieve a digital audio cassette recorder? It
looks very much like our conventional
analog units, but JVC has come up with
a very high density (46.3k BP1) recording
system to make this machine a reality.
The cassette is the same size as our
present audio cassette, and it uses metal
tape. However, | have a feeling this tape
s of the melal evaporated type Tape
speed 1s higher, at 7.1 ¢m per second.
Evidently the PCM recording and play-
back Is via new LSI (large scale integrat-
ed) chips. Quantization is "'equivalent to
14 bits, " and sampling rate is at the
rather odd figure of 33.6k per second
Perhaps this was chosen with an eye to
the future when a machine like this might
be used with some of the European digi-
tal broadcast systems which use 32k
sampling rates. Recording time is 30
minutes per side On this tiny cassette
tape width, four tracks for each channel
are provided! One is a service track
which permits random access, program
mdication, etc.; the other tracks are for
data and error correction. The unit has
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,Z)//(' 7.puts you in complete control to unleash the

potential of every cassette. Adjust not only bias and level
but azimuth, too with Nakamichi's “Discrete” 3-Head sys-
tem! Everything to optimize performance lies at your finger-
tips: 400-Hz and 15-kHz test tones, peak-reading electronic
meters, and a phase-sensitive azimuth indicator.

Dolby*C NR reduces tape hiss by 20 dB while B-Type NR
maintains compatibility with your present library. An exclu-
sive two-speed Master Fader creates smooth professional
fades. The unique Nakamichi Asymmetrical, Dual-Capstan,
Diffused-Resonance Transport—with a remarkable ability
to suppress wow, scrape flutter, and modulation noise—
controls tension so precisely that the pressure pad isn't
used! Its unique Motor-Driven Cam and N-MOS micropro-
cessor features two-speed Easy Cue, Auto Play,

and immediate access between modes—

even from Play to Record!

Why settle for less? If you're serious about recording,

you owe yourself an audition
of the ZX-7 at your
Nakamichi dealer.

J I

Puts You In Complete Control.
Maximum Performance
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Astonishing.

&

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

STEREQ REVIEW June, 1978.

Copyright Ziff-Davis Publ. Co.

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

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

ALLISON
ACOUSTICS

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

an erase head and a combination
record/play head. The tape transport is
a direct-drive capstan system with a
newly developed tape-tension servo sys-
tem Most significantly, JVC is empha-
sizing the use of prerecorded digital cas-
settes for this unit, and in fact, they have
developed a high-speed duplicating sys-
tem for such recordings. (JVC currently
has a metal-particle tape duplication sys-
tem for analog prerecorded tapes.) The
new JVC digital cassette recorder is
slated to become available in late 1982
or early 1983, As you might expect,
pricing is not yet finalized, but an edu-
cated guess would be ''somewhere be-
tween $2000 and $2500."" This new
system is expected to be demonstrated

at the AES Convention at the Waldorf in
New York and possibly at the CES in Las
Vegas. We'll keep you posted. (Editor’'s
Note: Pioneer and Sony showed basi-
caily simitar units during the. Japan Audio
Fair in Tokyo; both use the Philips-type
cassette, like JVC, but coding systems
will be different for each of the three ma-
chines. While coding systems would
have to be an object of standardization.
the introduction and widespread use of
particular A/D and D/A chips, which
are only now being developed, seems to
be the main stumbling block to produc-
tion of single-unit digital audio recorders.
Sony reports they are currently experi-
encing upwards of 70 percent success
in making such chips. —E.P)) A
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THE ULTIMATE
PLAYBACK
SYSTEM

* Ali of AUDIO’s 1981 1ssues have been
Bound into an attractive and durable
volume. AUDIO '81 gives you rapid

‘playback’’ of valuable, easy access to vital
facts, figures, reviews, and articles.

* Refresh your knowiedge of speaker
technology, construction projects, distortion
theory, and more.

* Only a limited quantity is avaiiable. A few
sets also remain from 1975, 1977 1978
1979 and 1980 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 handiing in the
U S.A only
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| VIDEO SCENES

BERT WHYTE

dio, | reported on the introduction of

a portable VHS videocassette recor-
der from the Technicolor Corp. What
was notable about their Model.212 was
that it weighs under 8 pounds and uses
a mini-videocassette with videotape only
one quarter-inch wide A joint develop-
ment of Technicolor, heretofore known
for their beautiful color movies, and the
Funai Electric Trading Co of Osaka, Ja-
pan, the Model 212 caused guite a stir
in video circles.

After the mnitial production run, Tech-
nicolor expanded theirr mini-video sys-
tem and was kind enough to furnish me
with the Model 212 VCR. plus its com-
panion Model 5112 tuner and Model
412 portable color video camera. After
using this combination for several
months, | must say that the quarter-inch
videotape format is not just a marketing
gmmick, but quite an impressive tech-
nological development.

The Technicolor Model 212 VCR is a
compact unit approximately 10 inches
square and 3 inches high. With its re-
chargeable nickel cadmium battery it
weighs only 7.4 pounds, making 't easy
to carry on one's shoulder with the carry-
ing strap provided The Model 212 uses
a mini-videocassette which i1s deliberate-
ly shghtly larger than a standard audio
cassette, to prevent accidental insertion

I n the November 1980 issue of Au-

of same. Tape speed 1s 1.26 Ips. and
the standard V30 videocassette Is load-
ed with quarter-inch tape and affords 30
minutes of recording time; a V45 video-
casseite 1s also available Upcoming
from Technicolor is some sort of ""dou-
ble-decker’’ videocassette which is sup-
posec to permit as much as three hours
of recording time. The standard V30 vi-
deocassettes weigh only 1.76 ounces.
Techricolor envisions them being used
as a sort of "'video letter,"" interchanged
by mail between friends or families, and
for business use as well, when sender
and recipient are equipped with the
Model 212 and companion Model 412
video camera

The heart of the Model 212 i1s a spe-
cial micro-helical head system. The vid-
eo head drum has two mono-crystal fer-
rite heads, an inscribed tape path on the
drum to ensure tape alignment, and a
rotary transformer to reduce mechanical
wear in the head coupling circuit. The
head helically scans FM modulation 1o
NTSC standards. Technicolor states that
resolution is 240 lines, with a video sig-
nal-to-noise ratio of 43 dB. This 1s com-
parable to many half-inch VHS videocas-
sette recorders.

Tha Model 212 has typical piano key
mechanical controls for rewind, fast for-
ward, stop/eject, play and record. |
found them quite positive in their action

and reliable during months of frequent
use. Also on the front panel is the remov-
able cover for the battery compartment
a battery condition indicator, condensa-
tion warning lamp, and another lamp
which indicates when the VCR is in the
still-picture mode. Next to the cassette
compartment on the top panel is a tape
counter with memory function. On the
right side panel of the VCR case is a 7-
pin power connector, a 10-pin camera
input/output connector, an earphone in-
pJt connector, microphone input con-
nector. a still-frame switch, and a track-
irg knob control to correct for video
noise and distortion

Furnished with the Model 212 1s the
Model 312 a.c. power adaptor which
permits the VCR to operate off house
current and also recharges the VCR's
nickel cadmium battery in one hour
rather than the five or six hours usually
needed for this operation. The Model
212 has an r.f. modulator for the usual
Channel 3 or 4 playback, plus audio and
video output terminals to facilitate dub-
bing between two VCR units. With the
battery, the Model 212 will permit 40
minutes of recording with a video cam-
era and 80 minutes of direct playback
through a TV receiver The Model 212
can accept signals from a standard half-
inch VHS deck and, conversely. its out-
put can be recorded on a haif-inch VHS
VCR. With a special optional cable, the
Model 212 can be operated from a car
battery via the cigarette-lighter socket.
The tracking knob on the VCR, in con-
junction with the still-frame switch, will
permit frame-by-frame viewing at ap-
proximately 1.8 times normal viewing
speed. | found the Model 212 VCR
transport to run quite smoothly with low
mechanical noise. Although this VCR
does not have a gyroscopic stabilization
system, in normal use with the video
camera and with all the bounces and
bumps and swinging to and fro that this
entails, there were no adverse effects on
transport speed.

The Technicolor VCR has a compan-
ion color TV tuner, Model 5112, a light-
weight three-pound unit measuring ap-
proximately 9% inches wide x 3% inch-
es high x 117% inches deep. The tuner
of the continuous tuning Varactor type
with AFT (automatic fine tuning), Is
powered from the Model 212 VCR by a
special input/output cable through the
camera socket. It has VHF and UHF in-
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put terminals with front-panel illuminated
indicators for same. A local/distance
sensitivity switch is provided, as is a
tape-run/stop button whose function
can be remotely controlled. In the Stop
position, power is derived from the VCR
and channels may be selected for re-
cording; in the Tape-Run mode the VCR
starts to record. This tuner has good
sensitivity and operates well in both VHF
and UHF modes, but with all due respect
to Technicolor the hook-ups necessary
to accomplish such functions as record-
ing one program off the air while viewing
another program seem complicated and
cumbersome.

As far as | am concerned, the real val-
ue of this Technicolor portable VCR is
when it is used in conjunction with the
new color video camera. The Model 412
1s an excellent lightweight (4.8 Ibs.) unit
with a surprising number of refinements.
lts 2/3-inch ftri-electrode vidicon tube
along with the F:1 6 zoom lens permits
recording with as little as 75-lux illumina-
tion. The horizontal resolution i1s 250
lines and with the lens produces pictures
that are crisp, of good brightness and
contrast, clear, and clean, while color
balance is also very good. (It is a sad fact
of present VCR and video camera tech-
nology that the lenses of the cameras

FILL IN THE BLANKS

When you're recording from your
records, make sure you get all the
music.

A great performance on tape
demands a great performing phono

cartridge.
EVPIFE

PHONO CARTRIDGES

THERE'S A NEW SOUND
WAITING IN YOUR SYSTEM

Enter No. 12 on Reader Service Card
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are far sharper than the 525-line NTSC
standards can utilize)) The Model 412
camera features a comfortable pistol grip
and an electronic viewfinder. Through it
the wide-angle (14 mm) and telephoto
(84 mm) six-to-one zoom lens effects are
easy to observe In the viewfinder are
several warning lights. When the camera
is hooked up to the Model 212 VCR,
pressing a remote button on the camera
activates recording and a red V' ap-
pears in the viewfinder. Pressing the but-
ton a second time stops recording, and
the red ''V'' disappears. If light levels are
too low for recording, a red 'L will be
seen in the viewfinder. It will disappear
when the iris diaphragm is opened to ad-
mit more light. If battery power in the
VCR becomes low, a red warning 'B
will appear The electronic viewfinder
can also be used to play back video-
tapes recorded on the system (albeit in
black and white and on a very tiny
screen). A control on the camera called
the "'white balance'' is used to adjust for
the color "‘temperature’’ of a given
scene, 1o achieve correct color balance
The zoom controls, focusing mechanism
and iris diaphragm of the lens worked
quite smoothly.

| used the combination of the Techni-
color Model 212 VCR and the Model
412 color video camera t0 make a varie-
ty of recordings, both outdoors with sun-
light and indoors with photo floodlamps
The system was a pleasure to use as
much for the fine quality of the tapes re-
corded as for the ease of use and han-
dling this lightweight system permitted
Whether in sunshine or artificial light, |
could not fault the good color balances,
the clean blacks and whites, and the
consistently good quality of the images
Resolution was certainly the equal of ex-
tended play recordings made on stand-
ard half-inch VHS videocassette ma-
chines. The camera was fitted with an
omnidirectional electret condenser mi
crophone, and as usual with almost all
VCRs, audio quality, especially in re-
spect to S/N ratio, was poor. The new
Doiby C chips should certainly be incor-
porated in any updated versions

Price of the Technicolor Modet 212
VCR is $3995.00; for the Model 5112
tuner, $149 95 and for the Model 412
color video camera, $950.00. A V30
cassette costs $8 95

One final note. The tape used in the
tiny V30 Technicolor videocassettes was
apparently of the same type currently
produced by TDK, Maxell, Fuji, and oth-
ers for standard VHS use. Considering
the small size of the Technicolor video-
cassette, it shouldn't be too expensive to
use metal-particle tape, adjust the elec-
tronics for this, and assuredly get even
closer to standard play quality of half-
Inch VHS videocassette! 4 |
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WHY SPEND $200 MORE
ONABETTERTAPEDECK
WHEN ALL YOU NEED IS $2 MORE
. FOR A BETTER TAPE.

—— Nomatter 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 g Maxell XLI-S or
XLII-S cassette. : : T

They're the 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 XL-S cassettes also have an improved binder system, which helps keep the
oxide particles exactly where they’re 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 XL-S tape than just great tape. We've also redesigned our
cassette shells. Our Quin-Lok™ Cli)amp/ ub 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 aXE| [@

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 XL-S tape. IT’S WORPH IT

Enter No. 16 'on Reader Service Card



THATS THE WAY [T WWAS

WALTER . SEIGAL

3 3 :
A adio dramas depended heavily }
on the network’s Sound Effects ’

i

t

Department. In addition to re-
corded sounds, played back from pho-
nograph records, the CBS crew used
some real devices, such as a cash regis-
ter (middle) and a door (right), and some
ingenious sound-alikes, including an au- |
tomobile tire ready 1o be cranked (inset), [
behind which is a piece of sheet metal f
which was drummed to produce thun- ‘
der. In this picture, taken in 1935, the l

#9860 §C 4

P ey

| head of the department, Walter Pierson,
| appears third from the left
L

!s
‘» 43z
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and when you switch over to the 770’s
you will smile and say...it's magic
because there is nothing like it
under the sun!

Enter No 18 on Reader Service Card

Mission North America, 89 Galaxy Boulevard, Rexdale, Ontario, MOW 6A4 Canada
Mission Electronics, George Street, Huntingdon, Cambridgestire, PE 18 6BD England




Protect Your
- Stereo System

and Maintain
Its Sound

The D4.. Record Care System

The highly active D4 fluid and unique di-
rectionally fibered pad removes harmful
microdust and debris that can cause

permanent damage to your record-
ings.

| The SC-2..
' Stylus Care

System
F SC-2 fluid with the
©  exclusive nylon fibered
brush effectively loosens

and wipes away stylus contamination,
a major contributor to record wear.

The Discwasher®
D4 Record Care System

1407 North Providence Road, Col
For a free copy of our “Guice To Record Care” write to Discwasher. A DIVISION OF JENSEN an

AmericanRadinHictary Com

and the Discwasher SC-2 -t
Stytus Care System are ’sc
avallable separately or

fogether as DiscSetr. PRODUCTS TO CAR

DUR MUSIC

, MO 65201 USA
Company
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