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AND IT'S WHAT GOES
INTO HPM SPEAKERS THAT
MAKES THEM SOUND GREAT ON
EVERY PART OF THE MUSIC.

H PM 100
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Most speaker companies try to impress with the same materials that were being
you by describing the "wonderful" sound used in 1945.
that comes out of their speakers. Every woofer in the HPM series,

At Pioneer, we think the most believable however, is made with a special carbon fiber
way to describe how good HPM speakers blend that's allowed us to decrease the
are is to tell you what went into them. weight of the cone, yet increase the strength

THE HPM SUPERTWEETER: needed for clarity. So you'll hear the deepest
SPEAKER TECHNOLOGY RISES TO NEW HIGHS. notes exactly the way the musician recorded

In many speakers, you'll
find that the upper end of the
audio spectrum is reproduced
by an ordinary tweeter.

In HPM speakers, you'll
find that the high frequencies
are reproduced by a unique
supertweeter.

It works by using a
single piece of High
Polymer Molecular film, (hence the name
HPM ) that converts electrical impulses into
sound waves without a magnet,
voice coil, cone, or dome.

And because the HPM
supertweeter doesn't need
any of these mechanical parts,
it can reproduce highs
with an accuracy and
definition that surpasses
even the finest conventional
tweeter.

As an added advantage,
the HPM film is curved for
maximum sound dispersion.
So unlike other speakers, you don't have to
plant yourself in front of an HPM speaker to
enjoy all the sound it can produce.

MID -RANGE THAT ISN'T
MUDDLED.

For years, speaker man-
ufacturers have labored over
mid -range driver cones that
are light enough to give you I ccci controls that let ycu adjust the sound

quick response, yet rigid enough to your listening area. sound great on all of it.
not to distort. At this point, we suggest you take your

Pioneer solved this problem by creating favorite record into any Pioneer Dealer and
special cones that handle more power, and audition a pair of HPM speakers in person.
combine lower mass with greater rigidity. So If you think what went into them
our HPM drivers provide you with cleaner, sounds impressive, wait till you hear what
and crisper mid -range. Which means you'll comes out of them.
hear music, and not distortion.

WOOFERS THAT TOP EVERY OTHER BOTTOM.
Conventional woofers are still made

them.
And because every HPM

woofer also has an oversized
magnet and long throw voice
coil, they can handle more
power without distorting.

OTHER FEATURES YOU
RARELY HEAROF.

The High Polymer o.e:Ltar Strpertweeter. Every HPM speaker has
So incredible, we named a whole line of speakers after it. cast aluminum frames, in-

stead of the usual flimsy stamped out metal
kind. So that even when you push our

speakers to their limit, you only
hear the music and never the

frames.. In fact, our competitors
were so impressed, they
started making what look like
die cast frames, but aren't.

HPM speaker cabinets
are made of specially com-
pressed board that has better

acoustic properties than ordi-
nary wood.

Their speakers have level
controls that let you adjust

sound of the music to your living room.
And these features are not just found in

our most expensive HPM speaker,
but in every speaker in the

HPM series.
All of which begins to ex-

plain why, unlike speakers
that sound great on only part
of the music, HPM speakers

You' 1 never hear a sound out -'"'these
die cast aluminum speaker Irames.

a

the

CD PIONEER -
We bring it back alive.

:c' 1978 U.S. Pioneer 1_lecrronir Corp.. 85 Ohfnrd Dote, M t:for rhie, N.I. 07074.
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Avoid the
high cost
of digital

recordings!

Denon now makes available two
digital sampler albums, one classical and
one jazz, for only $7 each suggested retail.

Selections from Denon's most popular
albums are included on these
pressings. Both offer the clean, flat
surfaces for which Denon is famous.

Cuts on Invitation to Denon Digital
Classics (ST -6007) include excerpts from
twelve different digital albums ranging from
chamber and organ music to full scale
orchestral.

Invitation to Denon Digital Jazz
(ST -6008) features cuts by Archie Shepp,
Billy Harper. Sonny Stitt, Dave Burrell and
others.

The Denon Digital Samplers are
available at finer record stores.

Distributed by:
Discwasher Record Division
1407 N. Providence Rd.
Columbia, MO 65201

May 1980 Vol. 64, No. 5

.. nor ..
"Successor to RAG), Est. 1917"
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About the Cover. Headphones are becoming increasingly versatile, particularly in lightweight
configurations such as Sony's 131/2roz. Soundabout modeled by Carter Wilson. Better stereo
imaging with headphones can be achieved using a crossfeed circuit detailed in the Repka and
Berkowitz article on page 32. Photo by Chris Callis, m 1980 Chris Callis.

®: 1111
Audio Publishing, Editorial, and Advertising Production Offices,

1515 Broadway, New York, N.Y. 10036.
Postmaster: Send Form 3579 to above address.
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Empire's EDR.9
The Phono Cartridge Designed for

Today's Audiophile Recordings

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

In order to capture all the benefits
of these recordings, you should have a
phono cartridge specifically designed to
reproduce every bit of information with
utmost precision and clarity and the
least amount of record wear.

The Empire EDR.9 is that cartridge.
Although just recently introduced, it is
already being hailed as a breakthrough
by audiophiles, not only in the U.S., but
in such foreign markets as Japan, Ger-
many, England, France, Switzerland and
Sweden.

What makes the EDR.9 different?
1.

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

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

2.

Contact area of Large contact area
ordinary of LAC Diamond.

Elliptical Diamond.

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

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

3.

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

But the electrical elements of the
EDR.9 have been designed to remain
unaffected by any normal variations in
load capacitance or resistance. Thus,
the EDR.9 maintains its smooth fre-
quency response and accurate transient -
reproduction ability in any music system,
irrespective of loading conditions.

!1 p1111 _nlllllr
RIM=
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A conventional cartridge's frequency re-
sponse changes when connected to different
preamps.

T

........ . : iíw....
EDR.9 is not affected by changes in loading
conditions.

4.

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

For more detailed information and
test reports, write to:

Empire Scientific Corp.
Garden City, NY 11530 EIVPIFE

ENPIFE ENPIFE ENPIFE ENPIFE ENPIFE ENPIFE ENPIFE RRRRRr/ENPIFE ENPIFE ENPIFE ENPIFE ENPIFE ENPIFE ENPIFE
Enter No. 9 on Reader Service Card
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fact:
the microphone
is your link
with your
audience

ACTUAL
SIZE

0 III
A

Shure Brothers Inc., 222 Harley Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Sons Limited
Outside the U.S. or Canada, write to Shure Brothers Inc., Attn: Dept. J6 for information on your local Shure distributor.

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.

Take it from professionals
who wouldn't settle for less
A top-quality Shure microphone makes a

measurable difference in upgrading sound.
Now, Shure has added a new microphone

designed to upgrade the appearance of your
act, as well as the sound. The SM63's very low

profile (it won't obscure the performer's face),
plus highly effective protection and low handling
noise make it the perfect choice for on -camera

applications.

You'll find more Shure microphones than any
other single brand in applications as diverse as

live entertainment, radio and TV, hotel and
auditorium sound reinforcement, churches and
temples, Congress, legislatures and the White

House, and public safety-anywhere that sound
excellence is a prime consideration. Send for
complete literature on all Shure professional

microphones-including the new SM63.
(Please let us know your microphone

application.)

SM63
Omnidirectional
Dynamic
Microphone
Shure's new SM63 omnidirec-
tional dynamic microphone mea-
sures just 511/16 in. long, 11/4 in.
in diameter and weighs only 2.8
ounces with no compromise in
Shure's standard of reliability. It
offers twice the voltage sensitiv-
ity of our own SM61 (6 dB) and
features a humbucking coil for
superior rejection of electro-
magnetic hum (up to 20 dB better
than competitive units) and an
elastomer isolation shock mount
for minimized handling noise.
The new SM63 also features the
Shure -developed VERAFLEX®
dent resistant grille and a smooth
satin finish perfect for on-stage
and on -camera applications.
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MEMOREX HIGH BIAS TEST NO 5.

WHICH HIGH BIAS TAPE
STANDS UP TO A GENRAD

REAL-TIME ANALYZER?

8 5 SP: LIH.rLRt
BenD r 1411..1)851)0.1Dó5 SUP10
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90
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PkNB{®nic1Y 582 Discrete Head Cassette OPC1

EIltoñE( x Blas 90

Pones

The GE nRad 1995 Integrating Real -Time
Aralyzar measured signals from a
Nakarrichi 582 cassette deck. Input
signal source was "pink noise" at Od8
(2 )0 nanowebers-standard record
le"el). If you'd like a copy of the test
results please send a self-addressed.
stamped business -size envelope to the
address below. Ask for the GenRad Test.

Enter No. 22 on Reader Service Card

For ur beatable performance in a
normal bias tape. look for Memorex
with N RX, Oxide. in the black package.

The GenRad 1995 Real -Time Analyzer is
among today's state-of-the-art devices for
accurately measuring and displaying audio
signals. That's why we used it to show that
MEMOREX HIGH BIAS is today's state-of-
the-art high bias cassette tape.
When tested at standard recording levels
against other high bias tapes, none had
a flatter frequency response than
MEMOREX HIGH BIAS.
And, the signal/noise ratio of MEMOREX
HIGH BIAS proved to be unsurpassed at
the critical high end.
Proof you can't buy a high bias cassette
that gives you truer reproduction. And isn't
that what you buy a
high bias tape for?

Is it live, or is it

MEMOREX

MEMOREX 90

HIGH BIAS
Memo,

c 1980 Memorex Corparati>
Memorex Audio Development Center, P.O. Box 988. Santa Clara. CA 95052. U.E.?.
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Magnification of Cutting the Groove

Stanton -The
Professional
inthe
Recor
Ina
Application- Cutting the
master- Stanton plays
it back

Record manufacturing starts with
the simultaneous cutting and
playback of the lacquer original.
Recording engineers rely on the
Stanton 881S Professional
Calibration Standard Cartridge at
this crucial point to monitor the
performance of the cutting system
and the entire sound transfer
process.

The Stanton 881S is perfect for the
playback of the master because it
assures minimum wear of the
lacquer groove through the patented
StereohedronTM stylus tip. The
Stereohedron has exceptionally
wide contact area for reduced
pressure on the groove wall. And the
881S tracks superbly because of its
low dynamic tip mass.

© 1979 STANTON MAGNETICS

From disc cutting to disco to
home entertainment your choice
should be the choice of the
Professionals...Stanton cartridges.
For futher information contact:
Stanton Magnetics, Terminal Drive,
Plainview, N.Y. 11803

STNTOfl

Joseph Giovanelli

Use of Record Changers
Q. My friend thinks that using her

changer in its automatic mode will re-
sult in damage to her records, but I
think that the label and outer edge of
records are built up to prevent contact
with the grooves of other records in
the stack. -Name withheld

A. Because so many consumers were
using record changers, the recording
industry recognized the need to pro-
tect records from surface scratches
when one disc fell on the one below.
Therefore, the thickness between the
recorded groove surfaces was reduced,
leaving the center label area, as well as
the outer edge, built up to prevent ac-
cidental contact between the upper
groove surface of the lower disc and
the lower groove surface of the upper
disc. These thicker areas helped pro-
duce strong, rigid discs, but overall this
meant that the records were made
thinner than formerly. In addition, the
air cushioning which takes place when
the new records descend helps to
eliminate damage. Some of the au-
diophile disc makers feel, however,
that the thinner records are too prone
to warp, though this problem has a va-
riety of sources, e.g. too short a cool-
ing cycle during pressing.

Older changers tracked so heavily
that stylus and record wear were a
problem, but tripping mechanisms
have been so much improved that
tracking forces of a gram or so are
common, rivaling those forces obtain-
able on manual turntables. This means
that record wear from this source will
be kept low.

Multiple Speakers
With Low -Power Amplifiers

Q. I have a 10 -watt amplifier with 4,
8, 16, and 600 ohm output taps. I wish
to feed not more than one watt (back-
ground music) to five to ten speakers
in as economical a manner as possible.

How do I connect 10 speakers, each
equipped with a line-to-voicecoil
matching transformer? How should I
connect 10 speakers with 8 -ohm impe-
dance not equipped with line
transformers?- Name withheld.

A. The problem of how to connect
ten speakers to a single amplifier is not
difficult to solve, provided that the
leads used to supply power to the
speakers are short or are of heavy

gauge. In your case, where 10 speakers
are to be used, they can be connected
in groups of five each. The impedance
will be a bit low but not low enough
to cause trouble.

Assuming you have 8 -ohm speakers,
connect four of them in parallel and
then connect the next four in parallel.
Each group of four speakers has an im-
pedance of two ohms. Connect the
two groups in series. You then have a
total impedance of four ohms, and this
is just about what is needed. The com-
bination of speakers is connected be-
tween the four -ohm tap of your ampli-
fier and ground.

In the case of loudspeakers
equipped with line-to-voicecoil
matching transformers, these
transformers should take the form of
those used for 70 -volt line operation. It
just so happens that with a 10 -watt
amplifier, running "flat out," the 600 -
ohm winding will produce 70 volts.
Each speaker can be adjusted so that
one watt will be fed to it merely by
connecting it to the appropriate tap on
the transformer. For best results, fol-
low instructions which may be sup-
plied with the transformer so that you
will know to use the best combination
of primary and/or secondary taps.

Gold -Plated Switch Contacts
Q. Are gold-plated switch contacts

more effective than the conventional
kind? - Mike O'Leary, Waiwaialua,
Hawaii

A. Gold-plated switch contacts do
not oxidize as do contacts made from
some other materials and therefore
switches which employ gold-plated
contacts are very reliable. This reliabili-
ty is especially important in low-level
signal applications in which a minute
amount of oxidation can mean high
electrical resistance and hence im-
proper operation of their associated
circuits. (High -quality electronic key-
board musical instruments use such
contacts.) It is not necessary to use
switches of this kind in such applica-
tions as 117-V power circuits; oxida-
tion is seldom a problem here. LII

If you have a problem or question about audio,
write to Mr. loseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a stamped,
self-addressed envelope.

.1

THE CHOICE OF THE PROFESSIONALS

Enter No. 39 on Reader Service Card
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From tie grandest opera to the Grand Ole Opry. A lot
of FM stations play a lot of different music yet still have
one thing in common: The need for uncommonly accurate
turntables. That's why so many FM stations use Technics
direct drive turntables.

That professionals use Technics direct drive turntables
is -ealty not surprising. What is, is that sow you can get
professional performance in Technics cuartz-synthesizer
MK2 Series: The SL -1800 manual, the SL -1700 semi -
at tomatic and the SL -1600 fully autorratic.

Now h Flutter Rumble Speed
Accuray Start-up Time

0.025% WRMS -78 DIN B ' 0.0024. 1/4 rotation

As you can see, they all have impressive performance.
But with Technics MK2 Series, you also get impressive
acvan:es in electronics. Like a quartz -synthesizer pitch
contrcl. As you vary the pitch it's instantaneously displayed
by 13 LED's in exact I% increments. Tiat makes life easy.

So does the SL -1600 MK2's infrared disc -size sensor.
Just price a disc on the platter, press tie start button and
immeiiately an infrared ray activates tie micro -computer.
Tien the Technics precision gimbal-st spension tonearm
automatically sets down in the lead-in groove.

Arid for double protection against acoustic feedback,
Techr cs precision aluminum diecast lose hasa double -
isolated suspension system. One dam 35 out vibration
from die base, the other from the tonearm and platter.

T -.e MK2 Series. You don't have to be a radio station
to afford performance good enough for a radio station.

Technics

Your next turntable should be as accurate
as the ones many radio stations use.

-dc
i/L!, rrh

Enter No. 42 on Reader Service Card

AmericanRadioHistory.Com



ud
etc.Edward Tatnall Canby

Herewith another segment in my
running audiobio (see Audio, Jan.,
1980), otherwise known as "How I Fell
Into Audio," recast and power-amped
out of two short pieces I wrote for this
mag back in the 1950s.

I left you in the middle of my two
pick-up playback of a 78 -rpm record,
one pick-up acoustic, the other elec-
tric, using the two primitive phono
portables I then had o -i hand as a col-
lege student. It was
a kid's stunt, no
more, but as al-
ways it seemed to
presage much that
has happened
since in more pro-
fessional audio
terms. Vast (and
unexpected) syn-
thetic reverb,
thanks to delay be-
tween the two
needles in the
same groove. Dis-
tributed frequency
bands (not unlike
the later Bell Labs
two -band experi-
ment) - scratchy,
tinny highs from
one machine,
muddy, tubby bass
from the other, for
the combined
"wide" range.
Wider, anyhow.
Accidental sur-
round sound, too
- out of one
loudspeaker and one set of acoustic
doors, both aimed randomly in differ-
ent directions.

I was always the outrageous experi-
menter via whatever came my way,
and always unofficially. Once when
my mother was away I got into her
kitchen - aged nine, maybe - and
concocted a monumental dish that in-
cluded absolutely everything from Old
Dutch Cleanser to raw eggs, heaping
tablespoons of flour, soap flakes, oat-
meal, vinegar, Jello, and on down the
line - I couldn't stop. Like a fine engi-
neer, I was driven by some compulsion
towards perfection. I am still the same,
though my scope is now more limited.
Make do (and more than do) with
what you have at hand. That's always

been my motto.
After a somewhat dismal year at the

Great University, I moved on to anoth-
er Great University which was pleased
to have me if I didn't mind being a
freshman all over again. No love wast-
ed between universities in those days.
So it was once again as a freshman that
I roomed with an ultra -sophisticated
young school friend who thought we
really ought to have a big phonograph

for respectable playing of our now -
combined record collection. The
thought of still another suitcase porta-
ble made me wince, and so we went
right out and splurged our dollars on a
second-hand but genuine console
electric radio -phonograph (doubtless
junked by some earlier freshmen). It
was an extraordinary machine, that
one, a stand-up job but still crafted
out of the old Art Nouveau Victrola
style, all curves and curlicues. It had a
curious bulbous protuberance down
below where the loudspeaker was hid-
den and, at the top, a hefty handle in a
long, sidewise slot. To tune the radio
you shoved this big handle back and
forth in the fat slot. It always reminded
me of a tongue stuck out between hid-

eous grinning lips, and the bulbous
thing down below was certainly a pot-
belly to match. It did have a certain
dignity, I'll admit. Some readers may
remember the breed.
Getting a Handle on Handel

This machine looked so good in our
college room that we went out and
bought some new records for it. Noth-
ing small for us! The entire set of 12
Handel Concerti Grossi Op. 6, under

Ansermet, an early
78 classic. And-
phew-Beetho-
ven's huge Missa
Solemnis in an al-
bum that must
have weighed 20
pounds. I told you
we were highbrow.
Too highbrow.
About halfway
through the Missa
Solemnis, four -
minute sides ad in-
finitum, we looked
at each other and
agreed to a cease-
fire. Next day the
album went back
to the store.

But we liked the
Handel, the best of
easy Baroque (as
we now call it), in
spite of some really
dreadful sounds
from the records.
They seemed to be
defective. Some
very heavy bass,

and that bass was almost unlistenable,
all broken up and buzzy and blasty
and generally distorted - nothing to
do but grit the teeth and play on. Bet-
ter at least some Handel than none. As
so often in the early classical days, I

got to know Handel, the composer,
through this set of records, just as I

was introduced to the fascinations of
erotica via a borrowed "Lady Chatter-
ley's Lover" in a dog-eared imported
(unexpurgated) edition. I went on, far
and wide, from these points. Both of
them.

Now this Handel turned out to be
significant. I understand today why
the bass was so prominent. The re-
cords were undoubtedly cut with a
low -turnover bass roll -off (this was

8 AUDIO  May 1980

AmericanRadioHistory.Com



T
he 731Q
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Real Power
for the Real World:
The Apt 1 Amplifier

Apt Corporation believes there's only
one good reason to create a new pro-
duct: a genuine need. The Apt 1 Amp-
lifier is just such a product. With 3 dB
of Dynamic Headroom, it can deliver
as much as twice its 100w average
rated power (20 Hz -20 kHz @ 0.03%
THD) on musical peaks-just as pro-
gram material so often requires. And,
it can deliver this extra performance
into any actual loudspeaker, not just
on the test bench. The Apt 1 also in-
corporates new approaches to power
supply, driver stage, and protection
circuit design, which all contribute to
a uniquely useful amplifier.

Problem Solving
in a Real System:
The Holman Preamplifier

You don't live in an ideal world-
neither does your stereo music sys-
tem. The Holman. Preamp is the re-
sult of over 2 man-years of research
into how and why components be-
have in real -world hifi systems. As
such, it provides an unprecedented
balance of features and perfor-
mance, which combine toward a
common goal: sonic excellence.

The Holman Preamplifier and the
Apt 1 Amplifier; individually or to-
gether they make music systems
work better, and sound better.

For information, check the appro-
priate box(es) below and send with
your name and address to:

Apt Corporation
Box 512
Cambridge, Massachusetts 02139

 Apt 1 Amplifier brochure and the
name of your local dealer.
 Holman Preamplifier brochure.
 For an Apt 1 Owner's Manual,
please send $4 ($5 foreign).

long before RIAA and standardized re-
cording curves), and consequently
they played back with too much bass
on an American machine. U.S. discs
generally used a higher turnover point
to begin the bass de -emphasis that is
still necessary today in all commercial
discs. Of course, I knew nothing of
such things at that time.

But that didn't account for the bad
recording - it merely made it sound
worse. We were resigned. We played
Handel and we winced at the blats
and the squawks. But along in the
spring we decided we deserved an
even fancier phonograph, now that we
had bought still more new records. So
we traded in the machine with the
potbelly and the grinning lips for a
newer one, the first of the modern -
type console designs and no longer Art
Nouveau-Victrola. It had flat, simple
cabinetry, uncarved and uncurved,
and the conventional green -lighted ra-
dio dial with sliding pointer that soon
became standard. Millions like it were
to follow and we see their descen-
dents today.

To our astonishment, the Handel re-
cords suddenly repaired themselves!
Miraculously, they were undistorted
and like new. We played and played,
hardly believing our ears. They were
OK! Smooth, even bass, not broken
up. The problem had not been in the
records but in the machine that played
them. How could we have missed?

A very elementary lesson in hi-fi,
you will admit. But even today we still
make the same mistake a thousand
times. Don't blame the wrong element
in your system. It's all too easy, as pro-
fessionals know even more than ama-
teurs. Don't I remember, for instance,
the widespread and very vocal skepti-
cism over the new LP around 1949 -
we were swamped with complaints
that the new discs were impossible to
track, the grooves were too small, the
system much too fragile. Back to the
78! But as most (not all) of us now
know, the problem was not in minia-
turization, not in the LP record groove,
but in the tracking equipment - the
working combination of stylus, car-
tridge, arm and table.

At my second university I was sub-
ject to a lot more music teaching via
recordings, which were to that period
what the electronic music studio is to-
day, very much the "in" thing for a
good Music Department. Previously,
most professors had just banged out
all the music - chorus, symphony,
what have you - on the piano. Or,
very rarely, had it actually played by
live performers. (That was decidedly a
good thing.) As you see, I was being
subjected to audio sound, relentlessly.
I practically bathed in it. But what

those professors could do to recorded
sound, over and beyond the equip-
ment, was a hi-fi education in itself.
They had not the smallest idea as to
how to use records, how to play re-
corded music to show it to its own
best advantage.

Paine-ful Sound
Most of our music classrooms (in a

building unfortunately called Paine
Hall) had a low stage up front, with
blackboards, piano, etc., from which
the professor did his talking and where
the piano or the occasional live music
was played. When the new electric
phonographs came along, and the first
actual recordings of the music being
taught, the machines were as a matter
of course plonked down right at the
front of this stage, aiming straight out
into our ears. Where else? Why not?
That's where any live music would
come from. The phonograph, after all,
just another musical instrument - of
sorts. Canned music.

So hour after hour, month after
month, we were blasted straight in the
face from that single point source, the
one small, highly beamed loudspeaker
inside the machine. I will say nothing
about the exquisite technique the
profs used to locate, say, the second
theme of the Beethoven Eroica sym-
phony, halfway through a record side.
Such squawks and screeches you nev-
er heard, with the volume all the way
up. (Of course they hated the ma-
chines and blamed them, instead of
themselves.) We lived with that, as
well as a modicum of actual, uninter-
rupted music. Some people just never
learn.

But what bothered me much more
was the disastrous effect of aiming a
speaker straight into a listener's face at
close range. This was the mono era -
there was no distributed source, no
stereo spread; all the sound came from
that one point source (and not even a
tweeter), and it was far from undistort-
ed sound to begin with. I didn't know
anything, but I suffered. I just felt that,
somehow, something must be wrong.
There had to be a better way. But
what? I would not have been able to
tell you. I did not know. The profs
didn't care - for in their minds this
was the way recorded music always
sounded. So you grit your teeth and
play - and call it canned music.

Nevertheless, I had not forgotten
the magical sound of that Orthophon-
ic Victrola playing Bach-Stokowski in
the wide, stone spaces of our school
chapel, as described in my first install-
ment. The germ of a new thought con-
cerning playback acoustics was in my
mind. I began to realize dimly (as the
professors did not) that a phonograph

Enter No. 5 on Reader Service Card
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KEF Model 304
on optional stand ULS II

KEF Model 303
on optional stand ULS I

Enter No. 16 on Reader Service Card

Elegant, Efficient,
Effective.

áThe traditional KEF accuracy in
music reproduction now combined

pd with a higher level of efficiency
Whether for use with amplifiers up to 100
watts or music centers as small as 10 watts,
the two new KEF speakers-Model 303
and Model 304-can achieve surprisingly
loud volume levels without any sacrifice
of the tonal quality for which KEF is
world-famous.
Visit your authorized KEF dealer for a
thorough demonstration.
For his name and product information
write to: KEF Electronics, Ltd., c/o Intratec,
P.O. Box 17414, Dulles International Airport,
Washington, DC 20041.
In Canada: Smyth Sound Equipment, Ltd.,
Quebec J4H 3V7.

The
Speaker
Engineers
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The new Allsop Video Cassette Cleaner is totally
non-abrasive. It completely cleans the (1) Audio

Head, (2) Video Head, (3) Pinch Rolled and
(4) Capstan. Gently. Retails for $30.

Enter No. 3 on Reader Service Card

The Audio Critic
most respected
and most hated.

Some audio reviews churn out test
data like frequency response and harmonic
distortion, long proven to correlate quite
poorly with listening quality. Others intone
with mystically closed eyes that the highs
are whitish and the upper midrange
insufficiently liquid. The Audio Critic, on
the other hand, goes for jugular -vein
laboratory measurements like ringing in
loudspeaker diaphragms and hard-nosed
listening evaluations such as clear/unclear
against a known reference standard.

This kind of realism both in the labo-
ratory and the listening room has earned
the unstinting respect of some of the top
technologists and academicians of the
audio world, not to mention the confidence
of many thousands of audio consumers
who have better systems as a result. It has
also created a fulminating, scratch -your -
eyes -out hatred among the charlatans,
witch doctors and know-nothings of high -
end audio-as expected.

The Audio Critic prints absolutely no
commercial advertising. Eight issues have
been published so far; the recommended
retroactive starter issue for new sub-
scribers is the sixth, which is a cumulative
reference work with over 150 reviews.

Send $30 for 6 consecutive issues by
first-class mai'. (no Canadian dollars, $6
extra for overseas airmail) to The Audio
Critic, Box 392, Bronxville, NY 10708.

GRAPHIC
EQUALIZER KIT

only $100

 12 bands pe" channel
 Only 10" W x 3-3/16" H x

4-3/8" D
 Can be wired for 100 dB S/N
 Only .02% ND
 Solid walnut end -panels
 "Offers equalization capabilities

of more expensive
commercially built units at just
a fraction of the cost" - Len
Feldman in the May 1978
Radio -Electronics cover story

 Schematic, review and
assembly manual $2.50,
refundable with order.

FREE INFORMATION:

SYMMETRIC
SOUND

SYSTEMS
Dept. C

912 Knobcone Place, Loveland, CO 80537

was not a literal substitute for a live
performance but, maybe, had its own
laws, its own different requirements,
its own values for musical sound. It
dawned on me that these people, my
professors, were really murdering good
music, good recording, and all with
the very best of intentions.

That summer I attended a musical
Summer School, not for professionals
but a sort of inspirational musical live-
in (as it would have been called in the
Sixties) to experience what we were al-
ready calling "great music." And even
to sing and to play it, more or less.
Never mind the mistakes; the spirit
was what counted. I ate it up - just
marvelous. How could I know about
the mistakes when all the music was
new to me? We didn't have 30,000 LP
records to learn from, and the local
symphony wasn't that accessible, nor
that adventurous.

Gym -Class Mass
We tried to sing the Bach B Minor

Mass, with piano accompaniment, but
it was no Mass, rather, a mess. We
plowed straight through and Bach
would have turned over 50 times. Cha-
os! But fun, even so. Then, one very
warm day, we heard we were to be
treated to a lecture on the Bach Mass
by, of all people, one of my own col-
lege music professors. He was going to
be really up-to-date. He would illus-
trate his words by a recording of a real,
professional performance. (There was,
indeed, a single complete recording of
the Mass at this time and for years
afterwards). Now, at last, we would
get to hear what it really sounded like.
Terrific.

So the granddaddy of all console
Victrolas was wheeled into the big
school gym where we met and, you
guessed it, placed straight up front,
dead center, at the very edge of the
raised stage at one end of the gym.
Might have known! Exactly as in the
professor's own small classroom. But
now, however, there was a big, big
space and an audience of some hun-
dreds. So the professor did the obvi-
ous. Wouldn't you? He turned the vol-
ume up to the very top, stepped back,
and let fire.

I shall never suffer a more hideous
"concert" than that one. It was agony.
I was sitting right in the beam, near the
front (eager -beaver me), and I got it
right in the face. There was no escap-
ing that lethal blast. Half the audience
was figuratively mowed down in the
first moments. KY-RIE ELEISON! A vast
howl like a thousand buzz saws. Ex-
cruciating. So this was electrical repro-
duction?? So this was Bach?? It was
just awful, and it was a turning point
in my life, too.
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LUX DUO-/3ETA
WE'RE NEGATIVE

ABOUT GREAT SOUND.

DOUBLE NEGATIVE.

The best way to use negative feedback is to design an
amplifier that doesn't need any. Manufacturers who start with
the idea of feedback wind up with less design. And more
correction.

That wouldn't be Lux -like.
Lux starts by designing the best DC amplifier possible. So

you get exceptional bandwidth and reduced distortion.Then
we add not one, but two negative feedback loops. We call it
Duo-BetaTM Another first from the people where first is a way
of life.

Too much feedback reduces THD. And increases TIM,
which is worse. Too much can even destabilize an amplifier.
That could mean blown speakers.

Too little feedback reduces the damping factor. Adds
speaker -induced distortion. And increases THD. Makes
rumble more obvious. Listener fatigue sets in more quickly.

C5000A Duo -Beta
Stereo Control

DC Preamplifier

M -4000A Duo -Beta
Power Amplifier

180 watts per channel,
minimum RMS, both

channels driven into 8 ohms
from 20-20,000Hz with no

more than 0.008% Total
Harmonic Distortion.

tUl
Lux uses one negative feedback loop of about half the usual

amount. Goodbye TIM. Listen to the brilliance of highs and
mid frequencies.

Then Lux adds another loop. With just enough feedback for
the subsonic frequencies to DC. At 5Hz or below, it even acts
as a subsonic filter and kills DC drift Goodbye rumble. Listen
to the tight bass and full tonal balance throughout the
audible range.

By using precisely the right amount of feedback for each
circuit path, you get the best of all audio worlds. Low THD.
Low to no TIM. Enhanced damping factor. Sensational sound
from top to bottom. And fully dimensional sonic clarity beyond
anything you can hear.

That's Lux -like. Design the best.Then make it better. A case
where two negatives become positive.

M -120A Duo -Beta DC Power Amplifier
C -120A Duo -Beta 120 watts per channel, minimum RMS, both G -120A

Stereo Control DC Preamplifier channels driven into 8 ohms from 20-20,000Hz 10 -Band Graphic Frequency Equalizer.
.with no more than 0.008% Total Harmonic Distortion.

Ultimate Fidelity Stereo Componente

LUX Audio of America, Ltd.
Reflecting Tomorrow's Technology in Today's System
160 Dupont Street, Plainview, NY 11803 / (516) 349-7070

West Coast Office: 11200 Chandler Blvd., North Hollywood, CA 91603 / (213) 985-4500
Canada: Lux Audio of Canada, Ontario M1S 3R3
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ueciaed right there that playing re-
corded music was NOT like playing
music live, and that was that. It had to
be different. You cannot use
loudspeakers like machine guns. Or-
heaven knows - like musical instru-
ments. This was all something very
new that came in with the process of
electrical recording. We were experi-
encing new phenomena at both ends
of the audio chain, now that the mi-
crophone could take on large, big
sounds in big places. Recording got
ahead first because it was within the
pro area, but playback lagged behind.
Too many amateurs, too many profes-
sors. Keep in mind that in the long

acoustic era of recording, these prob-
lems - and opportunities - did not
exist. Acoustic records were made at
close range and totally dead. They
played back scratchily and not loudly.
Room acoustics simply did not matter,
just as there were no recording -hall
acoustics - none to speak of, anyhow.
(A few faint background sounds once
in a while. Very rarely, an infinitesimal
bit of room sense, a space in which the
music was occurring.)

So we had the one mono source of
reproduced music and we had new,
big -sounding records that did indeed
occur in a space-a space that was in
the recording. (Not as much as now,Neww

All power amps - with one, new
exception - limit output transistors
arbitrarily. They sacrifice useable
power for reliable operation.

The exception is the new Crown
Distinction SA2. On -board com-
puters, designed by Crown engi-
neers, allow the SA2 to use all
of the potential power of its output
transistors without sacrificing
Crown's extraordinary reliability.

Benefits? Improved dynamic
range, for one, matching the
improved performance of metal
tapes, direct -to -disc, or digital

recording. Improved sonic accu-
racy under all conditions. Better
value, since fewer output devices
are needed to obtain the desired
power and reliability.

220 RMS watts per channel,
both channels operating, into
an 8 ohm load ,with less than
.05% total harmonic distortion,
20Hz to 20KHz.

$1695.00* Available only at
Crown Distinction dealers. Write
for information on the how and
why, and a dealer list.
'Manufacturer's suggested retail price as ofJan.,1980.

crown
1718 W. Mishawaka Road, Elkhart, Indiana 46514

Innovation. High technology. American. That's Crown.

Enter No. 7 on Reader Service Card

but it was there.) Some of us, even
myself as a college kid, began to real-
ize that we had to give that space a
better chance. We had to disguise, for
the ear if not the eye, the fact that it all
came from one, single point. We be-
gan to find that some of our listening
places did this for us, not badly at all-
you might say automatically. Most
people then would have credited the
machine, or the record, or both.
Wrong again! But, one way or another,
music did sound good in some of our
rooms, and mine-largely by acci-
dent-was one. I used to have whole
evenings playing records for college
friends. I found myself, as usual, ex-
perimenting, trying this and that-if
only, sometimes, to fit in a few extra
chairs and make room; you had to
move the phonograph to a new loca-
tion. I was learning, without thinking
too much about it. But after that catas-
trophonic Bach lecture I began to be a
lot more definite.

I went home to Connecticut that
same summer and immediately began
to have evenings of record -playing at
our local swimming club boat house
for a lot more people. In effect, these
were informal record "concerts."
There was a big, rough-hewn upstairs
room where the ladies served tea on
Saturday afternoons, all unpainted
wood with an irregular pitched roof
and lots of internal rafters-and one
whole side opening widely out onto a
deck or balcony over the water. Per-
fect! Lots of reflection, highly random-
ized, very few plane surfaces in paral-
lel, and that open side to kill any
standing waves. All this, of course, I

am saying after the fact. I guess I had
an instinct for the right place; I knew
nothing about standing waves and
random reflections.

I gave a whole series of phonograph
evenings there, and you may be sure
that I never seated any member of my
audience directly in front of the pho-
nograph-never that again! Not before
the stereo age. I aimed my sonic beam
off into a corner, diagonally, or set up
the machine to one side so it played
along the edge of the audience and
into various reflecting surfaces that
would disguise the source. In the dark,
you could not tell where the machine
was at all. That was the idea! Distribut-
ed source. And what a difference. Even
a lousy old 78 phonograph could
sound marvelous in this fashion.

Ah-moonlight! No room to de-
scribe that famous evening; enough to
say that I acquired a second audience,
out in motionless canoes over a half
mile of absolutely still lake, listening
to my phonograph from far, far away.
Now that was the kind of magic I was
after. And still am. A
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You've heard it so often...just
as the music reaches its peak, the
phono cartridge simply gives up. But
not Precept. Bring on your thundering
climax...whether it's the heaviest
rock music or the full majesty of
a symphony orchestra. Precept car-
tridges reproduce it all with clarity,
definition, and full dynamic range.
Or challenge Precept with the softest,
most subtle solo. The sound will
delight you with its honesty and
accuracy.

Behind this soul -satisfying
performance lies a tradition of engi-
neering leadership and excellence.

You may not be aware of our dual
magnets, square -shank nude styli,
exceptionally low moving mass, or
even our uniform 360° radial damping.
But each of these features contrib-
utes to music which is heard
undistorted and unchanged from the
intent of the artist.

Yet stirring sound is but one of
the important benefits of a Precept
cartridge. In addition, every record is
treated safely and gently for longest
record and stylus life.

There's a Precept model to fit
every popular turntable and record
player of today. Without fuss or

bother, because we believe it should
be easy to get the most from your
record collection.

Precept makes good sense and
great music. Precept cartridges may
be found at the most progressive audio
stores in your city. Precept Division,
A.T. U.S., Inc., 33 Shiawassee Avenue,
Fairlawn, Ohio 44313. Dept. 50A.

PRECEPT

SEE AND HEAR NEW PRECEPT CARTRIDGES TODAY
AT ANY OF THESE FINE AUDIO STORES

CALIFORNIA-all Pacific Stereo Stores
all The SoundWorks Stores
Cherry Street Speakers, Chico

COLORADO-Romar, Inc., Colorado Springs
The Sound Track Stores

CONNECTICUT-all Fred Locke Stereo Stores
Sam Goody, Westport

FLORIDA-all Sound Advice Stores

GEORGIA-all Pacific Stereo Stores

IDAHO-all Inkley's Stores
ILLINOIS-all Pacific Stereo Stores
INDIANA-all Graham Electronics Stores
KANSAS-all Audio Professionals Stores

MASSACHUSETTS-Seiden Sound, Springfield

MICHIGAN-all Highland Appliance Stores
MINNESOTA-all Sound of Music Stores

MISSOURI-all Pacific Stereo Stores

NEBRASKA-all Audio Professionals Stores

NEW JERSEY-all Sam Goody Stores

NEW YORK-all Sam Goody Stores
all Seiden Sound Stores

NORTH CAROLINA-Sam Goody, Raleigh

OHIO-all Audio Warehouse Stores

OREGON-The Good Guys, Eugene

PENNSYLVANIA-all Sam Goody Stores

TEXAS-all Pacific Stereo Stores

UTAH-all Inkley's Stores
Computer Hi Fi, Provo

WASHINGTON-all Pacific Stereo Stores

WEST VIRGINIA-all Wheeling Sound Stores

WISCONSIN-all Pacific Stereo Stores
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McIntosh
"A Technological
Macterpiece..."

Mchosh C 32

"More Than a Preamplifier"

McIntosh has received peerless ac-

claim from prominent product

testing laboratories and outstand-
ing internatioral recognition! You
can learn why the "more than a
preamplifier" C 32 has been

selected for these unique honors.

Send us your name and address
and we'll send you the complete
product reviews and data on all

McIntosh products. copies of the
international awards. and a North
American FM directory. You will
understand why McIntosh product
research and development always
has the appearance and tech-

nological look to the future.

Keep up to date.
Send now - - -

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

Name

Address

City State Zip

If you are in a hurry for your catalog please
send the coupon to McIntosh. For non -rush
service send the Reader Service Card to the
magazine.
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Herman Burstein '
Jack of All Ohms?

Q. My tape machine has a head-
phone jack to monitor recordings, and
a small earphone of the type used with
transistor radios is supplied for this
purpose. I have found that when I

plug a good -quality headphone, rated
at 8 ohms, into this jack, I get excellent
sound quality. However, the instruc-
tion manual of my tape machine states
that a load impedance of 10,000 ohms
is required at the monitor jack. Could 1
hurt my machine using 8 -ohm head-
phones?-Tom Nicholson, Las Vegas,
Nev.

A. I am surprised that you get sound
of good quality when plugging a low -
impedance headphone into a source
requiring a load impedance of 10,000
ohms. Usually one would expect a
very low sound level and distorted
sound, with possible loss of high or
low frequencies. Apparently the
source impedance is much lower than
10,000 ohms, making such a connec-
tion feasible. It is unlikely that you are
doing any harm to the headphones or
to the tape machine as the result of
the mismatch. If the sound is accept-
able to you, I think you can continue
on. If you do desire to obtain a proper
match, you would have to convert to
high -impedance headphones or em-
ploy a transformer which converts
from high to low impedance.

S/N Improvement
With Dolby N -R

Q. By using a Dolby noise -reduction
unit, how much can I expect to im-
prove signal-to-noise ratio? - Don
Summers, APO San Francisco, Cal.

A. A Dolby B noise -reduction sys-
tem can reduce apparent noise by as
much as 6 to 10 db.

S/N Defined
Q. I would like to know what the

signal-to-noise ratio of a tape deck ac-
tually is.-C. Odgers, Mackenzie, B.C.,
Canada

A. Signal-to-noise ratio refers to the
ratio between the audio signal pro-
cessed by a tape system and the noise

18

generated by the tape system. The
measure is most usually based on a
signal between 400 and 1,000 Hz that
is recorded at a level which results in 3
percent total harmonic distortion (or 3
percent third harmonic distortion,
which is the chief component of the
total) on the tape. If 1 percent har-
monic distortion is used as the refer-
ence level, this means that the signal is
recorded at a lower level, so that the
output signal is correspondingly less;
then the rated S/N tends to be about 6
to 8 db lower.

Let us assume that a 400 -Hz signal is
recorded at a level resulting in 3 per-
cent distortion, and that the playback
signal has a level of one volt. Let us
also assume that the tape is again put
through the recording process but
without a signal input, that all gain
controls are at the same setting as be-
fore, and that the output voltage is
again measured. Now the output volt-
age consists solely of the noise gener-
ated by the tape system-by the
record electronics, playback electron-
ics, and tape. The S/N is the ratio be-
tween the first and second voltages,
namely between the output of 1 volt
(audio signal) and the noise -output
voltage. (Very strictly.speaking, the 1 -
volt output also includes noise, but
the effect of this on the S/N ratio is
very trivial, so that we may generally
forget about the matter.) If the noise -
output voltage is 0.001 volt, then the
S/N is 1/0.001, or 1,000 to 1. S/N is or-
dinarily expressed in decibels (dB). A
ratio of 1,000:1 between two voltages,
if you consult a dB conversion table, is
60 dB.

Often the noise measurement is
weighted to allow for the fact that our
hearing sensitivity decreases at lower
frequencies. The noise output is put
through a filter which reduces the
lower frequencies, tending to result in
a lower noise measurement. Accord-
ingly, the rated S/N goes up. Gl

If you have a problem or question on tape re-
cording, write to Mr. Herman Burstein at AUDIO,
1515 Broadway, New York, N.Y. 10036. All letters
are answered. Please enclose a stamped, self-ad-
dressed envelope.
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The New Face of
Automotive

Audio

.,  / ham, -,ice E\0 \\

Power Plate

In 1975 ADS revolutionized mobile high-fidelity with the world's first
studio -quality bi-amplified minispeaker, the 2001. It spawned an entirely
new industry virtually overnight.

Today, ADS continues to pave the way with the Power Plate 100 amplifier
and the ADS 300i speaker system. Together they deliver a level of perfor-
mance never before attainable in a permanently installed car stereo
system.

The Power Plate 100 effortlessly produces 50 watts per channel* of clean,
undistorted power. It actually outperforms many home -use amplifiers. The
300i is the first flush -mounting automotive speaker system with high sound
pressure level capability and ADS' world-famous musical accuracy. The
Power Plate fits under the seat or in the trunk. The 300i fits in the doors,
panels or rear deck.

Supremely compact, easy to install, powerful, musical and durable, the
system is an unexcelled value at $299.50 for the Power Plate 100 amplifier
and $117.50 each for the 300i speakers.**

You can see and hear the ultimate automotive high-fidelity system at your
ADS dealer today. But we warn you. You may never be able to live with
ordinary car stereo again.

For more information, please write ADS, Dept. AU14, or call 1-800-824-7888
(California 1-800-852-7777) toll free and ask for Operator 483.

*at 4 ohms, 20-20,000 Hz with less than 0.08% THD
`*suggested retail prices

ADS Where technology serves music
Analog & Digital Systems, Inc., One Progress Way, Wilmington, MA 01887 (617) 658-5100
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It's called print -through.
And if you think it interferes with your
reading,you should hear what it does
to your listening.

It happens on tape that has low
magnetic stability. Music on one
layer of the tape is transferred to
music on an adjacent layer, causing
an echo.

At Maxell, we've our
tape for superior magnetic stability.
So what's happening to the opposite
page won't happen to your music.

You see ,we believe you should only
hear the music you want to hear.

Nothing less, and nothing more.

IT'S WORTH IT.
Enter No. 20 on Reader Service Card
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Bert Whyte the ne
At the Winter CES there was a con-

siderable amount of comment that
many manufacturers were not show-
ing anything really new and were per-
haps holding back on their new mod-
els and innovative products until the
Summer CES in June. While there un-
doubtedly was some justification for
these attitudes, an excursion through
the audio exhibits at the Convention
Center, and a thorough tour of the
Jockey Club (head-
quarters for the
high -end manufac-
turers), enabled
one to ferret out a
number of interest-
ing new audiophile
products. So here-
with the conclud-
ing section of the
WCES report.

If "hope springs
eternal in the
human breast,"
nowhere is this
better exemplified
than with the man-
ufacturers of exotic
audio electronics
who exhibit at the
Jockey Club at the
WCES, or at the
Pick Congress Ho-
tel at the SCES.
These brave folks
always seem to be
willing to confront
the electronic es-
tablishment with
new and better
mousetraps in the form of new pream-
plifiers, amplifiers, etc. Many fall by
the wayside after a brief moment of
glory in the pages of the audiophile
press, usually victims of undercapital-
ization, bad management, or both. But
there is no denying that if the products
are really worthwhile and the financial
and marketing pitfalls can be avoided,
a star can be born.

One of the most musical sounds
heard at the Jockey Club was pro-
duced by the system demonstrated by
Spectral Audio Associates of Sunny-
vale, California. Intended ultimately as
a complete integrated system, their
System One consists of a pair of Quad
electrostatic speakers driven by the
Spectral CPU -One digital control hy-

brid FET amplifier. This unit uses FET
hybrids and operates in Class A at 75
watts per channel/FTC. Slew rate is

claimed to be in excess of a rather in-
credible 1,000 V/ NS, with a power
bandwidth extending from d.c. to 10
MHz! A microprocessor constantly
monitors all operating parameters and
instantly disconnects the load if any
anomalies are encountered. Above 7
kHz, a pair of Spectral MS7 direct -

drive ribbon tweeters is employed and
extends frequency response beyond 30
kHz. The tweeters are powered by
their own Class -A 30 watt/channel,
MOS-FET amplifier. From 80 Hz down,
a pair of proprietary distributed bass
subwoofers, each powered by its inte-
gral Class -AB 200 watt/channel ampli-
fier, is used. This tri-amplified set-up is
controlled by the Spectral MS -One
preamp, which is actually the only unit
now in production; the other products
will be coming on stream by the fall of
this year.

The MS -One is a slimline unit of
modular construction. A dual mono
preamp design, it shares only a spe-
cially shielded volume control; all
ground circuits and shields are corn-

pletely separate. Each amplifying stage
is isolated with its own power regula-
tor, and there are a total of 12 individ-
ual regulation circuits. All p.c. boards
are said to be of aerospace quality,
with all switchware gold over silver
contacts. The MS -One has an extreme-
ly large bandwidth (3 Hz to 3 MHz); is
very fast (slew rate 250 V/ pS), produc-
es minimum feedback, and has very
high gain circuits to allow the use of

moving -coil phono
cartridges without
step-up devices.
The price of the
Spectral MS -One
preamplifier is
$1,595.00. The
companion MS -100
a.c. sequencer au-
tomates the a.c.
control of system
components. For
use with multi -am-
plifier systems, it
has eight a.c.
outlets and em-
ploys two separate
a.c. delay circuits
to turn on system
components in acontrolled
sequence. Delay
status is monitored
by advancement of
front panel LEDs,
and this $400 unit
indicates incorrect
line voltage and
also includes filters
to minimize power

surges and r.f. interference.
Obviously, the Spectral firm has em-

barked on an ambitious program.
Their System One offered exceptional-
ly wide -range, clean, smooth and well -
detailed reproduction, with good
depth and excellent stereo imaging.
The use of tri-amplification permitted
a much higher SPL output than would
normally be associated with the type
of speaker components involved.

Switching On To Switching Amps
Sony had a very large and impressive

display of new receivers, cassette
decks, and other components, but the
focal point for audiophiles was their
TA -N888 pulse -width modulation ster-
eo amplifier. This is Sony's successful
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NOW THAT YOU'VE GW THE
COMPONENTS YOU WANT...

GET THE ONE YOU NEED.
A SCOTCH CASSETTE IS THE ONE
COMPONENT THAT LETS YOU GET IT
ALL OUT OF YOUR SYSTEM.

There isn't another
cassette made that can
give you better
sound than Scotch.
Rich, true, pure
sound. The
best your
stereo can
deliver.

Take
Scotch Master®
Series for
example. Three
premium cas-
settes with three
different
oxide formula-
tions designed to
bring out the
best in the type of
music you record.

If you record music
at high sound levels,
like rock, choose Master I®
for normal bias. It gives you
the volume level you want without
the distortion some low noise
tapes can induce.

Master II® for chrome bias is
ideal for classical or mood music.
Sensitive and quiet, it can record
the softest passages without
interfering tape hiss.

7.-

Master III® (FeCr) will give you outstanding
clarity for any recording, plus a high -end brilliance

that delivers truly remarkable
sound on your car stereo.

Every tape in the Scotch
line is made with the

same kind of care and
precision that

went into your
other compo-
nents, to give

you all the
performance

your system can
deliver.

SCOTCH
METAFINE.

THE ULTIMATE
COMPONENT.

When Metafine
metal particle tape
was introduced, it

was so advanced most
decks couldn't record

on it. Now, metal -
compatible decks are

available and Metafine is
stretching cassette recording almost

to the limits of the audible range.

NO TAPE COMES
CLOSER TO THE TRUTH

THAN SCOTCH.
More than 30 years of research,

technology and innovation go into
each of our cassettes. What comes
out is the truth. No more. No less.

SCOTCH RECORDING TAPE. THE TRUTH COMES OUT.

3M
Enter No. 18 on Reader Service Card
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embodiment of the Class -D switching
amplifier, which a number of compa-
nies have tried to produce. In a Class -
D amp, the transistors act as switches
and are either fully on (zero resist-
ance) or fully off (infinite resistance).
The conversion of varying amplitude
input signals to constant -amplitude
pulse widths requires the audio signals
to be sampled by an ultra -high fre-
quency, in this case 500 kHz. Complex
circuitry ultimately produces 500 -kHz
pulses such that at each sampled in-
stant, the width of the pulses are di-
rectly proportional to the amplitude of
the audio signals. The varying width
pulses are amplified, and then a pas-
sive low-pass filter demodulates the
pulse -width output back into the orig-
inal audio signals. Sony found that
conventional transistors did not func-
tion well at the 500 -kHz frequency
needed for pulse -width modulation
amplification, so they utilized their
special Vertical Field Effect Transistors
(V-FETs) for the purpose. The Sony V-
FET has a high slew rate, very fast rise
and fall time, and is considered quite
stable and reliable. In contrast to typi-
cal Class AB or B amplifiers, with aver-
age efficiencies on the order of 30 per-
cent, this Sony Class -D amp has an ef-
ficiency approaching better than 90
percent. In a relatively small (18'/a in.
W x 31/8 in. H x 14'/a in. D) package that
weighs 24 pounds and without mas-
sive heat sinks or cooling fans, there is
160 watts/channel FTC with less than
0.5 percent THD. One of the big ad-
vantages of this design, according to
Sony, is its soft clipping characteristics
when pushed beyond its rated power
output. In fact, the company claims
the N88B can be pushed up to 250
watts/channel without significant in-
crease in distortion. This is in marked
contrast to the rapid and steep in-
crease in THD of conventional transis-
tor amplifiers, which exhibit hard
clipping when driven beyond their
rated output.

Some years ago when Infinity was
working on Class -D switching ampli-
fier design, one of the guiding lights
on the project was John Ulrich. One of
the founders of Infinity, he now has
formed his own company, Spectron
Electronics, Inc. in Chatsworth, Cali-
fornia. Evidently John decided that
further research into switching ampli-
fier design was worthwhile, and now
here he was at the Jockey Club proud-
ly displaying a Class -D switching am-
plifier. In the Spectron configuration,
two 250 -watt mono amps are mounted
on a single 3'/cinch thick rack -mount-
able package weighing 18 pounds.
Power supply is a pulse -width regulat-
ed switching type operating on either

115 or 220 V at either 50 or 60 Hz. The
unit is furnished with an LED bar
graph to display output levels. At 18
pounds there obviously are no large
heat sinks involved, but a small fan is
provided for horizontal cooling so the
amplifiers may be stacked in rack
mounting. Price of the Spectron Class
D amplifier is expected to be around
$1,500.

Towers of Power
For some time now, a company

named VMPS Audio Products has
been advertising in the classified ad-
vertising section of Audio. They manu-
facture columnar -type loudspeakers,
utilizing multiple driver units and
making some fairly outrageous claims
for performance, and all at quite
modest prices. Lo and behold, in my
journeys through the corridors of the
Jockey Club, I found a demonstration
room for this company, which turns
out to be a division of Itone Audio of
El Cerrito, California. I must confess
that I was preconditioned to this type
of loudspeaker, having heard many ex-
amples, mostly of foreign manufac-
ture. For the most part, they were son-
ic abominations, usually characterized
by incredibly boomy exaggerated bass,
midrange peakiness, shrill and searing
high frequencies, no depth, no imag-
ing, and every sonic coloration you
can imagine. When I walked into the
room, my heart sank because there
was this huge black column standing
83 inches high, covered with assorted
sized speakers from top to bottom.
Determined to hear this "thing," I

gritted my teeth, activated my auditory
protective filters, and asked the young
fellow in charge for a demonstration.
Well!!! It is rare that anything in audio
surprises me after all these years, but I
was literally flabbergasted by hearing
some of the best sound at the Show!
Partly my shock was the totally unex-
pected reaction to hearing such excel-
lent sound from what previous experi-
ences had led me to expect would be
the worst. It didn't take long to find
out that the enthusiastic young man in
the room was company president and
designer of the speakers, Brian
Cheney. He is a veteran audiophile
and a devotee of the minimum phase -
response theories of Audio's Dick
Heyser. VMPS Audio manufactures
four speaker systems, the Mini -Tower
2, Tower -2, Super Tower, and Super
Tower -2, the system to which I had
been listening. All are of the minimum
phase -response configuration and are
sold either fully assembled or in kit
form at considerable savings.

Because of space limitations, I'll
concentrate on the top of the line, the

Super Tower -2. There are a total of 16
drivers in each of these speakers. One
15 -inch driver is bottom -firing and slot
loaded; another 15 -inch driver is front -
firing. This is the subwoofer section.
Then come two 12 -inch low -bass driv-
ers with staggered resonances and
compliances. Next is a 12 -inch mid -
bass coupler. Midrange is handled by
four 5 -inch butyl surround drivers with
staggered resonances. Five 1 -inch soft
dome tweeters are in a vertical line
source array, and two piezo-horn su-
pertweeters are at the top of the line
source. The speakers are sold in mirror
image pairs, and either full range or bi-
amp operation is possible without ex-
ternal crossover. Bi-amping is recom-
mended for the Super Tower -2, and
Brian Cheney was demonstrating them
in this mode using Bedini Class A, 100
watt/channel and 25 watt/channel
amplifiers.

Doesn't sound like much power?
Well, the efficiency of the Super Tow-
er -2 is 103 dB at one watt/one meter. If
you would like to feed in the maxi-
mum 500 watts, you will get a chest -
squeezing 132 -dB output! If you want
bass, the -3 dB point of low -frequency
cut-off is 17 Hz. Cheney is very proud
of the fact that he can quote distortion
figures for the Super Tower -2 at less
than 0.25 percent THD, 22 Hz to 30
kHz, with one -watt input. He played a
variety of music, all of which was very
smooth and clean, highly detailed
with tight, rock -solid bass fundamen-
tals, minimal coloration, and in spite
of the multiple drivers, no sense of
disparate sound sources. Imaging, in
fact, was quite good. Then Brian
played the Telarc 1812 Overture, and
not only were the cannon reproduced
with gut -thumping power, but you
heard the real low -frequency funda-
mental with no doubling.

I am certain that this speaker is one
of the few that will have no difficulties
handling the dynamic range of true di-
gital recordings when they finally ar-
rive on the audio scene. You can buy
the kit version of the Super Tower -2
for $799. The cabinet is fully assem-
bled, and Brian states that about five
hours of work installing the drivers is
about average. For those who don't
dig kits, the speaker costs $1,299 in
black and $1,499 in rosewood. Prices
quoted are for each speaker. Warning:
The Super Tower -2 is a BIG speaker
and shipping weight is 300 pounds.
The moral of this tale is obvious -
even if the speaker looks a bit weird,
take time to have a listen.

Cartridge and Arm Wrestling
There are those who will tell you

that the analog disc and the phono-

1
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d6. Avewliny
MODEL

SIMULTANEOUS ENCODE! DECODE
TYPE II TAPS NOISE REDUCTION SYSTEM

FOR $275; DBX TECHNOLOGY BRINGS YOUR
HOME RECORDING SO CLOSE TO DIGITAL,

IT'S ABSURD.
INTRODUCING
THE DBX
RECORDING TECHNOLOGY
SERIES MODEL 224.
THE BEST PERFORMANCE
YOU CAN BUY FOR
UNDER *50,000.

Digital recording means two things.
No noise, and a full dynamic range

of 90dB.
But until now, only recording engi-

neers have been able to enjoy that
incredible sound using studio record-
ing systems costing $50,000 or more.

Now, however, there's the new
dbx Recording Technology Series
Model 224, the state-of-the-art in
home recording. It hooks right into
your present tape system. And it lets
you do almost everything you could
do with a digital system, but for a
whole lot less.

THE QUIETEST SOUND ON TAPE.
As for noise reduction, nothing on

the market comes close to the
Model 224.
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Dolby reduces noise by only 10d8 at best, and only in
the high frequency range. dbx virtually eliminates
tape hiss, reducing it by more than 30dB across the
entire frequency range. (Unretouched laboratory
Rograph. Data from "The Importance of Dynamic
Range, "Audio Magazine, January, 1980. For a copy
of the article, write dbx.)

The Dolby°** system you've been
putting up with certainly doesn't. It
only reduces tape noise by 10dB at
the most, and only in the high fre-
quency range.

Compare that with the dbx Model
224, which reduces tape noise by
more than 30dB across the whole fre-
quency range. It virtually eliminates
tape noise, without adding any audi-

ble distortion or
changing the tonal
character of the
sound.

The result is a dif-
ference you can
easily hear. In fact,
you'll be able to
record quiet music
passages that
would be lost in
tape noise with any
other system.

Conventional tape recorders limit dynamic range.
With the dbx Model 224, you can get the dynamic
range approaching that of a live performance.

DYNAMIC RANGE
APPROACHING DIGITAL.

The Model 224 also gives you
something else you've never heard
before from a tape recorder: full
dynamic range.

Dynamic range is the difference in
volume between the loudest and
quietest passages in a piece of music.
It's just as important to the realism of
music reproduction as flat frequency
response, or accurate spatial
perspective.

And although live performances-
and digital master tapes-go up to
90dB of dynamic range, even the best
home recordings have been limited to
only about 50dB. So no matter how
good your recorder is, you've been
missing at least one third of your
music's dynamic range.

Well, the Model 224 gives you the
capability to record an unprece-
dented 85dB on open reel and 80dB
on cassette.

So for the first time, you can make
live recordings that capture virtually
all the dynamic range of the original
music.

In addition, the Model 224 is the
only system that lets you tape fine
audiophile records without losing any
of their dynamic range.

And you can use the extra head
room provided by the 224 to dramati-
cally extend frequency response and
minimize distortion during recording.

As if all that weren't enough, you
can use the 224 to play dbx Discs, the
Full Dynamic Range Recordings that
deliver up to 90dB of music dynamics
with negligible surface noise. Because
the 224 includes the decoding system
that makes your present stereo com-
patible with these phenomenal new
discs.

HEAR IT TODAY.
The sound of digital recording

really is here. Dynamic range
approaching a live performance.
Music heard against a background of
virtual silence. And a purity of sound
that's never been possible before in
home tape recording.

Visit your authorized dbx retailer
today for a demonstration of the dbx
Model 224.

We think you'll agree with us. For
$275, you'd be crazy to pass it up.

dbx, Incorporated, 71 Chapel
Street, Newton, MA 02195.
'Manufacturer's U.S. suggested retail price: actual
price set by dealers; rackmount kit available at
additional cost.

"'Dolby' is a registered trademark of Dolby®
Laboratories Inc.

bx®
Enter No. 8 on Reader Service Card

MAKING GOOD SOUND BETTER
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graph cartridge and arm are in the
twilight of their long history, that there
is little technological progress that can
be made or is worth bothering about
before this music reproduction system
sinks into oblivion. It has been said
many times before. But when stereo
tape threatened their existence, we
learned how to put two channels of
sound in the grooves. The quadra-
phonic sound era started with tape,
but even with that, we figured out
how to put four channels of sound in
the groove. This time, maybe digital
audio will indeed knock the tough old

analog disc out of the ring. Perhaps it
is inevitable, but there are some pretty
sharp marketing people who think the
ultimate demise is still a long way off
and that further refinements can be
made in the existing technology.

For all his genial exterior, Dave
Fletcher of Sumiko, importer of the Su-
pex moving -coil cartridges and other
assorted phono gear, is a very savvy
and canny guy. He's figuring that his
segment of the high -end phono mar-
ket is still very much interested in up-
grading the quality of its phono repro-
duction, hence his marketing hand-

ay.6/1/0" EQUALIZERS...
PREAMP-EQUALIZERS...

CLASS "H" AMPLIFIERS...

1 '
15171,7y.:

THE PERFECT PRE -AMP
C6s2L.

FOR THE GREAT NEW SUPER-""AMPS!
For a SUPER -SYSTEM motet: the SP4001 with any of Rinse TRUE "State -of -the -Art" amps-
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SP4 301 SPECIAL FEATURES
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External Processing Imps  32 -Steeped Level Control  Zero -Decent Slide
Potentiometers  I!' Bleak Mount  Includes Walnut Wood Veneered Side
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Includes COMPUTOIE CEARTS" for Instant Re -setting
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250 W. AMPS
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THO. T.I.M. better lbw 1.02%. NE -h -LIMITED output assures crisp clean
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SP4001 SPECIFICATIONS
PREAMP SECTION
FREQUENCY RESPONSE: Hi -Level ±1/2118, 5 Hz to 100 kHz.

Phono ±'/,d8, 20 Hz to 20 kHz.
TOTAL HARMONIC DISTORTION: Less than .01%.
IM DISTORTION: Less than .01%.
PHONO SIGNAL-TO-NOISE: 9748.
PHONO PREAMP DESIGN: Four separate mono preamp

circuits.

EQUALIZER SECTION
IN -OUT MONITORING: L.E.O. Comparison Circuit.
HARMONIC DISTORTION: Less than .01%.
IM DISTORTION: Less than .01%.
SIGNAL-TO-NOISE: Better than 1050B. $549.

FREES 16 -Page
Full -Color Brochure

HYS & HOWS OF E ALIZATI

`Z" 9bpL tIERS

LYZER'

INCLUDES COMPLETE
SPECIFICATIONS ON ALL MODELS

SEND Sr1.00 FOR EO-EVALUAJION KIT:

1-12" LP 'FIEOUENCY S'ECTRUM ANALYZER" TEST RECD l D. 3 CHARTS, 1 CABLE, INSTRUCTIONS.

Made in U. S.A. by St UNDCRAFTSMEN  2200 South F itchy  Santa Ana. CA 92705 U.S.A.

made Koetsu moving -coil cartridges, at
$1,000 each. Similarly, he is introduc-
ing what will be known as The Arm, a
high-technology design using super -
precision bearings expected to sell for
a cool $1,100! You don't think au-
diophiles will pay these prices? With
inflation whittling the dollar's value
down to 48¢, it's possible.

In the same rarefied area, Dynavec-
tor has recently introduced what they
call their DV -Karat and DV -Karat Dia-
mond moving -coil cartridges. There is
much new technology here, including
the fact that the cantilever on the DV -
Karat is made from solid synthetic
ruby, while the DV -Karat Diamond,
rather incredibly, has a solid diamond
cantilever. Moreover, the cantilevers
are very short, only 2.5 mm rather than
the usual 6 or 7 mm. I had the pleasure
of meeting Dr. Tominari, President of
Dynavector and inventor of these car-
tridges. He was Prof. of Mechanical
Engineering at Tokyo University,
speaks fluent English, and we had
some interesting discussions about
these radical cartridges. In order to
mount the diamond stylus in the can-
tilever, a special new type of laser
"drilled" the very tiny hole. The can-
tilevers themselves are specially
ground and polished from blocks of
ruby, sapphire, or diamond. The coils
are very tiny and wound with silver
wire,
samarium cobalt rare-earth type. Un-
like most moving -coil cartridges, these
have relatively high compliance and
are meant to be used in low -mass
arms. Tracking force is also low, 1.5
grams optimum. Dr. Tominari pointed
out that because the cantilever is so
short and Karat Diamond is composed
of the hardest material known, wave
propagation is very fast.

I have been using the diamond can-
tilever cartridge recently, mounted in
the Technics EPA -500 arm. The total
weight of the Diamond Karat is but 5.3
grams and, mounted in this Technics
arm tube specifically designed for the
compliance range up to 15 x l0-6 cm/
dyn (which just happens to corre-
spond with the cartridge compliance),,
arm/cartridge resonance interaction is
minimal. As you might expect, tracking
is superb. The sound is exemplary in
every aspect and is the best I have
heard from a moving -coil cartridge.
The greatest point of superiority, most
probably due to the short diamond
cantilever and the fast wave propaga-
tion pointed out by Dr. Tominari, is
the blazing fast transient_ response.
Playing a direct -to -disc recording like
the M & K release of Ed Graham's Hot
Stix is a revelation. With cartridges like
this and other ongoing developments,
there is bound to be life in the old
discs yet! Q
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ADOOM INTRODUCES
BALANCED PONER

ATA PRICE THAT WON'T UNBALANCE YOUR BUDGET.

At Adcom, we firmly believe
that the primary justification for
introducing a new piece of equip-
ment is superior performance.
And, if we can du it at a modest
cost, so much the better.

Happily, the new Adcom
GFA-1 meets both of these
requirements.

No amplifier we know of
offers such exceptional perfor-
mance at such an affordable
price, only $400.* Indeed,
despite the wealth of sophisti-
cated equipment available today,
we know of no amplifier at any
price that is significantly better.

Consider power output for
example. The Adcom GFA-1 is
capable of delivering 200 watts
per channel RMS into 8 ohms
with less than 0.05% harmonic
distortion from 20 Hz to 20,000
Hz. Moreover, it still has enough
reserve power or "headroom" to
prevent clipping on high ampli-
tude transients.

But high power was not the
only or even the most important
design consideration. Special
attention was paid to reducing
transient intermodulation distor-
tion (TIM) and slew induced dis-
tortion (SID). Since it has been
demonstrated that these two
forms of distortion are largely
responsible for the coarse or
grainy quality known as "transis-
tor sound," a characteristic com-
mon to many amplifiers that
otherwise measure out well.

In large part, the outstand-
ing performance of the GFA-1
is directly attributable to a singu-
lar design innovation, Adcom's
"Balanced Bridge'M" output
configuration.

Unlike conventional ampli-
fier circuits which drive only one
terminal of the loudspeaker and
fix the other terminal at ground,
the Balanced Bridge drives both
sides of the loudspeaker 180
degrees out of phase. Conse-
quently, power supply voltages
are reduced and the output
devices are operated very con-
servatively. More important, this
configuration results in a per-
fectly balanced design that is
fully complementary and sym-
metrical from input to output.

The same meticulous
attention to detail lavished on the

ADOOM.M GFA-1
POWER AMPLIFIER

design of the output section of
the GFA-1 is equally evident in
the design of the power supply.

Instead of the massive and
comparatively inefficient power
transformers found in conven-
tional amplifiers, the Adcom
GFA-1 employs a specially
wound toroidal transformer
for better power regulation and
greater efficiency. Moreover, the
toroidal transformer which is
smaller and weighs less affords
greater magnetic field concen-
tration and minimizes stray field
effects for lower hum and noise.

To insure continuous safe
operation at high power levels,
the Adcom GFA-1 has a built-in
fan that silently directs a contin-
uous stream of cool air over the
output transistors. And in the
unlikely event the output devices
should overheat, a thermal sen-
sor automatically cuts off power
to prevent damage.

In sum, the Adcom GFA-1
represents a unique achieve-
ment in amplifier design. A near
perfect balance of power and
inaudible distortion. A serendipi-
tous balance of performance
and price.

For additional information
on the benefits of Balanced
Power, both audible and finan-
cial, as well as the name of your
nearest dealer write to Adcom,
9 Jules Lane, New Brunswick,
N.J. 08901.
'Suggested retail price. c Adcom 1980

Enter No. 1 on Reader Service Card
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Bert Whyte

At the Winter CES in Las Vegas, the
world of video didn't enter the 1980s
with a whimper instead of a bang, but
neither did it really stir up much of a
commotion. Among dealers and reps
there was much moaning and gnash-
ing of teeth because "The VCR market
was soft in 1979 and didn't meet sales
expectations," "Profit margins in VCR
sales have been badly eroded," and
above all, "The public is resisting the
VCR because the
prices are still too
high." While the
naysayers have
some valid points,
the old "cool
hands" are aware
that video is an
evolving market
and that those who
are making the
most noise are
"fast buck" artists
who fail to see the
tremendous poten-
tial of all aspects of
the video market.

While there
were some inter-
esting new prod-
ucts and develop-
ments at the CES,
the biggest news
came after it end-
ed. As I am sure
you are aware, the
video disc has
been considered
the bright hope of
the future, a glam-
or product that is the key to a vastly
profitable new market. Needless to
say, everyone wants to get into the act,
which is why we have a profusion of
video -disc systems, virtually all of
which are incompatible.

After the abortive Teldec effort in
Europe, the Magnavox/Philips laser/
optical video disc managed to get on
the American market (albeit in just
three cities) in 1979. RCA, which has
made a number of announcements
about the imminence of their video-
disc system, swears they are commit-
ted to the introduction of their stylus/
groove capacitance -type SelectaVision
video disc early in 1981. They have
poured some $130 million into its de-
velopment, with special production
equipment for the player and the disc,

designated factories, etc. Unlike the
Magnavox introduction to a few se-
lected test markets, the RCA plan calls
for nationwide distribution.

Video -Disc Sweepstakes
The really stunning news is that at

this early stage of development, CBS
and Zenith have entered into agree-
ments with RCA to become licensees
for RCA's SelectaVision video discs.

Traditionally, these corporate mono-
liths have always been worlds apart on
technological developments. Who can
forget the 33'/3 -rpm versus 45 -rpm
record -speed war in the early '50s?
Having RCA and CBS involved in a
joint venture is roughly akin to Yassir
Arafat and Menachem Begin becom-
ing lodge brothers. There is no doubt
that with RCA and CBS behind Selec-
taVision, it will be a formidable con-
tender as a standard for video discs.
But wait. Although SelectaVision is

said to afford a high -quality color pic-
ture, in its present embodiment it is a
relatively simple system. Unlike some
of its competition, it does not offer
such features as slow motion, still
frame, and other special effects. Most
importantly, SelectaVision presently

does not afford stereophonic sound.
While it is true that American televi-
sion has monophonic sound, one of
the ongoing attractions of some of the
video -disc systems is their capability of
stereo sound with the video playback,
as well as music recordings with true
digital stereo playback. To get Selec-
taVision on the market for the target
price of under $500.00, the basic
monophonic unit is probably neces-

sary and adequate,
but stereophonic
sound capabilities
must surely be a
future considera-
tion.

Another new de-
velopment may
have a bearing on
the ultimate capa-
bilities of the
SelectaVision vid-
eo disc. Matsushi-
ta, OEM supplier
of VCR units to
RCA, has decided
to put its VISC
stylus/groove vid-
eo disc system on
the back burner, so
to speak, and con-
centrate instead on
the company -
owned JVC
grooveless/capaci-
tance video -disc
system. The JVC
VHD (video high
density) video disc
permits slow

motion, still frame, and many other ef-
fects, plus digital stereo sound with
video playback. The bonus here is the
JVC AHD (audio high density) discs,
which afford digital stereo sound play-
back of music recordings with the ad-
dition of a PCM adaptor costing under
$500.00. It certainly is not inconceiv-
able that, since the SelectaVision and
JVC video discs are both of the capaci-
tance type, these similar technologies
might merge. The result could be a
compatible video disc which may well
be considered as a basis for standard-
ization.

Meanwhile, Magnavox is having its
problems. For one thing, the price has
increased to $775 for their player and
up to $24 each for the video discs. This
has raised some speculation that these
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Magnavox has gained an
,ely powerful ally - none

..ter than IBM. MCA, the big enter-
tainment conglomerate (Universal Pic-
tures, etc.) was in partnership with
Magnavox on the Magnavision system
and, with their extensive backlog of
feature films and TV productions, were
to make the bulk of the Magnavision
discs. IBM acquired 50 percent of the
MCA interest in MCA/Magnavox, and
then IBM and MCA formed a new
company, Discovision Associates. This
new company bought half interest in
Universal Pioneer Corp., whose func-
tion is to build Magnavision playback
machines.

All this big -business wheeling and
dealing aside, with the huge financial
and engineering research resources of
IBM and their expertise in high -density
data storage and retrieval in several
varieties of discs, it is likely that they
can resolve the problems with the
Magnavision discs and the laser play-
back units. Obviously, with giant IBM
in their corner, you can't count Mag-
navision out of the video -disc sweep-
stakes.

VCRs at CES
As to what was new in video at the

CES, it was mainly a matter of new
longer playing, programmable VCRs
from both the VHS and Beta camps. It
is now obvious that VCR users are sen-
sitive to the high (and rising) costs of
blank video cassettes. Thus, maximum
playing time is more important to
many, even if it is accompanied by a
loss in picture resolution. The longer
playing times, plus the special features
of slow motion, freeze frame, etc.,
make stringent demands on the video
tape, especially the thinner formula-
tions. Maxell has introduced Epitaxial
HG (high grade) cassettes for VHS ma-
chines that afford six -hour playback
(tape speed is '/3 original VHS speed).
TDK has followed suit with Super Avi-
lyn HG, and you can be sure other
blank -tape manufacturers will soon
have similar products.

New six -hour, programmable VHS
VCRs were offered by RCA (OEM from
Matsushita), Panasonic, JVC, Quasar,
Hitachi, and others. In the Beta camp
there is the new Sony SL -5600, capable
of all three Beta playback speeds so
cassettes from the earliest and subse-
quent Betamax units will be playable
on this model. It is a $1,350 VCR with
14 -day programming and "Betascan,"
the scanning system enabling multi -
speed program search with recogniz-
able pictures. Longer playing (5'
hours) Beta VCRs were also shown by
Toshiba (V5425) with forward- and re-
verse -search modes, and Zenith, also
with speed -search facilities. Typical of
the VHS long-playing units was the
JVC HR -6700, which has two video
heads for two-hour playback and two
video heads for six -hour playback.
Their double -speed -search system al-
lows picture recognition without
"monkey chatter" effects on the audio
track.

Toshiba did indeed produce its
LVR (longitudinal video recorder),
Model L -10A with mechanical tuner at
about $500.00, and a fancier, more ex-
pensive Model L -10S with electronic
tuner and remote control. Toshiba in-
sists these are production models and
will be available before the summer.
The simpler LVR mechanisms (with
implied higher reliability) and lower
prices are undoubtedly attractive, but
some observers feel that the present
limit of two-hour playback time can
be a significant drawback. Toshiba ob-
viously beat BASF to market with its
LVR, but BASF's California plant for
manufacturing their LVR machine is
now under construction.

Sanyo made some VCR history by
offering the first commercially avail-
able digital music cassette - Ry Coo-
der's Bop 'Till You Drop. This Warner
Bros. production was recorded with
their 32 -channel 3M digital recorder,
and the Sanyo cassette was duped
from the digital master. The format is
Beta, the cassette costs $25, but you
must acquire Sanyo's Plus 10 PCM
adaptor at $3,995 for playback. Sanyo
emphasizes the Plus 10 PCM unit is a
production model, available in March
of 1980, and it can be used with either
Beta or VHS VCRs. You have to admire
Sanyo's enterprise, but until we get
VCR units with integral PCM on LSI
chips, the market for digital cassettes
will most likely be minuscule.

Toshiba, which introduced the first
programmable TV console, has devel-
oped a remote -control 19 -inch CA -975
TV set capable of programming up to
six programs per day, 24 hours in ad-
vance. RCA and Gold Star have similar
units, and others are sure to appear.

Heavenly Television
All aspects of the video scene are

progressing at a pace that is bringing
yesterday's "far-out" ideas to commer-
cial reality much sooner than anyone
could have imagined. Speaking of "far
out," the really mind -boggling idea of
home reception of earth satellite sig-
nals is gaining in interest mainly be-
cause it is now possible to achieve this
at costs that are considered commer-
cially viable. To receive the signals of
Comsat, Satcom, Westar and other
communications satellites parked in
orbit above the U.S. and Canada, you
need an 8- to 10 -foot parabolic dish
antenna, low -noise signal -boosting
amplifier and special receiver.

Such equipment is available from a
number of American firms, at about
$10,000 and up; a good installation
would average $15,000 to $18,000.
'However, a company called Telecom-
munication, Inc. has teamed up with
an equipment manufacturer, Scientific
Atlanta, and, purportedly, for an in-
stallation fee of $3,000 and a monthly
rental of $150, they'll set you up to
receive satellite signals. With this ser-
vice you have an incredible variety of
programming to choose from: Nine or
so pay -movie channels, special news
service and sports channels, religious
channels, educational channels and, in
addition, FM "super stations" like
WFMT in Chicago. There are perhaps
over a million households out in the
"boonies" which cannot receive nor-
mal TV or FM signals. Remember, both
TV and FM transmissions are horizon -
limited systems; even with transmis-
sions from the top of the 1400 -foot
Empire State Building in New York
City, about 40 miles is about the limit
of acceptable reception.

But even forgetting the benefit of
earth satellite receivers in isolated lo-
cations, think of the fabulous pro-
grams one could enjoy. Imagine a live
concert of the London Philharmonic
Orchestra in Royal Festival Hall, with
the excellent BBC microphone pick-up
techniques. The transmission is
beamed to the British/European satel-
lite, most likely picked up by the big
dish at the Goldstone tracking station
in Maine, relayed to a Satcom or some
other U.S. satellite, and thence down
to your backyard dish antenna. Real
live symphonic music, received with
superb wide frequency -response qual-
ity. What a glorious prospect! The
same applies, of course, to TV recep-
tion of live opera, ballet, drama, etc.
With something so desirable and ex-
citing as earth satellite reception, costs
are sure to keep declining, and I'm
going to be watching this develop-
ment very closely. A
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NEW FROM
BOB

CARVER

SONIC HOLOGRAPHY®
From coast to coast, from reviewer to

reviewer, response to the new Carver
C-4000 SONIC HOLOGRAPHY/Autocorrela-
tion Preamplifier has been overwhelm-
ingly favorable.

But the overriding question raised by
the unit is how its holographic generator
sounds, since this is its unique claim to
fame. Our answer: Terrific. With the
system set up right and the listener
ensconced in the preferred position, the
stereo image-even with recordings that,
because they are multimiked, depart from
Carver's theoretical ideal-is generally
crystalline in a way that almost beggars
normal stereo reproduction. If that norm
can be likened to a curtain of sound ex-
tending between the two speakers, the
holographic generator seems to open the
curtain and reveal a deployment of musi-
cal forces extending behind, between and
beyond the speakers...And, to carry the
simile one step further, turning on the
autocorrelator is like lifting a thin residual
scrim of noise from between the auditor
and the stage" High Fidelity Magazine,
January 1980.

..the result was positively breath-
taking! When the lights were turned out
we could almost have sworn that we were
in the presence of a real live orchestra"
Hal Rogers, Senior Editor- Popular Elec-
tronics, May 1979.

"Plain old stereo will never be the
same" Arthur Salsberg, Editorial Director
- Popular Electronics, May1979.

"Instruments and performers are lo-
cated where they belong, whether to the
front of, between, beside, or behind the
speakers-in short, anywhere in a 180 -
degree arc facing the listener." Omni
Magazine, March 1980.

"The effect strains credibility- had I not
experienced it I probably would not be-
lieve it myself."Julian Hirsch, Hirsch -Houck
Laboratories, Popular Electronics,
May1979.

Bob Ajaye...after two days of critical
listening called the Carver invention 'a
giant leap forward for hi-fi.' I agree." Larry
Klein, Technical Director-Stereo Review,
May1979.

Whether you're searching for a new
preamp, or just want to be stunned, we
suggest that you critically audition a prop-
erly set up C-4000. Sonic Holography de-
livers the depth and breath of the concert
stage. The only sound experience that
out -performs Sonic Holography is the per-
formance itself.

CARVER
CORPORATION
PO Box 664
Woodinville, Washington 98072

Herman Burstein '
Which Is the Real Tape Playback Curve?

In Audio magazine, tape playback
equalization at 71/2 ips has been pic-
tured in the manner of Fig. 1, with pro-
nounced bass boost. Elsewhere it has
sometimes been presented in the
manner of Fig. 2, which shows quite
the opposite - bass cut and treble
boost. The uninitiated reader may well
wonder which is correct.

They are both correct but approach
the subject from different viewpoints.
Before going on, it should be noted
that the following explanation applies
in principle not only to playback
equalization for 71/2 ips, but also to
equalization for other.tape speeds and
for various cassette tape formulations.

Conventionally we think of equal-
ization as a change in frequency re-
sponse performed by an electronic cir-
cuit. For example, an FM tuner pro-
vides treble cut in order to compen-
sate for the treble boost applied by the
broadcast station; this strategy helps
reduce noise. A preamplifier provides
both bass boost and treble cut when a
magnetic pickup is employed to play a
phono disc; this compensates for the
bass cut and treble boost employed in
disc recording to minimize distortion

at low frequencies and noise at hit,
frequencies.

Turning to tape, we find that in the
complete absence of equalization,
record -playback response would take
the shape of an inverted U: A combi-
nation of severe bass loss and severe
treble loss. Bass loss is due to the in-
trinsic nature of a magnetic playback
head, which responds to the rate of
change of the signal, so that output
varies with frequency. Given a flat sig-
nal (constant flux in its core), the head
produces an output signal that
changes at the rate of six dB per octave
as frequency changes. The change in
output with frequency may be viewed
as either bass loss or treble rise. Here
we refer to it as bass loss.

Further, owing to the contour ef-
fect-where the playback head as a
whole and not only its gap responds to
the recorded signal-a practical head
may produce somewhat greater out-
put than an ideal head in the low bass
region. Thus, Curve A in Fig. 1 might
be modified slightly, as shown by
Curve b. All in all, however, the play-
back equalization called for in order to
achieve flat response is quite close to

Fig.-1-Standard tape playback equalization at 7/ ips for an
ideal magnetic playback head.
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that of Curve A in Fig. 1.
In 1965, to emphasize the fact that

playback equalization must reflect the
irregularities of a practical head, and to
get away from the notion that a play-
back head must inevitably have a six -
dB -per -octave characteristic, the NAB
(National Association of Broadcasters)
decided to present standard playback
equalization in a different manner,
that of Curve B in Fig. 2. This practice
was also adopted by the RIAA (Re-
cording Industry Assoc. of America).

Figure 2 considers the playback
head, as well as the playback electron-
ics, part of the playback equalization
system. Given a flat signal (constant
flux in the core of the head), it indi-
cates that the playback head and the
amplifier electronics should in combi-
nation produce the output of Curve B
in Fig. 2-treble boost and bass cut.

But the output of a magnetic play-
back head tends to rise six dB per oc-
tave with frequency, as shown by
Curve C in Fig. 2. Therefore, the differ-
ence between Curves B and C must be
the equalization supplied by the play-
back electronics. Specifically, the dif-
ference between Curves B and C in

Fig. 2 is equal to Curve A in Fig. 1.
One way to see this is to plot the

difference between Curves B and Con
audio graph paper. A second method
is to turn Fig. 2 about 34 degrees clock-
wise until the six -dB -per -octave line
(Curve C) is horizontal. In reference to
this line, it may easily be seen that
equalization supplied by the playback
electronics consists of bass boost.

Another way of describing Curve B
is that it shows the electronic equal-
ization that would be required if the
output of the playback head were flat
instead of rising six dB per octave. A
Hall -effect head, which has long been
in the offing, would have flat output.
But up to the time of this writing, play-
back heads have universally had a six -
dB -per -octave characteristic. There-
fore, if you measured the playback
equalization of a 7' -ips tape deck,
you would obtain something quite
close to Curve A in Fig. 1.

Similarly, at other tape speeds and
for the various cassette tape formula-
tions, you would find that playback
equalization supplied by the deck's
electronics consists primarily of bass
boost. Q

Fig. 2-Standard reproducing characteristic: Reproducing
amplifier output for constant flux in the core of an ideal
reproducing head.

w
F-

20

15

10

5

0

-5

J -10
-15

-20

OUTPUT
HEAD
FLUX

WITH
IN

OF AN IDEAL
CONSTANT

ITS CORE '

C

B/ STANDARD CHARACTER STIC
FOR 7-1/2 IPS AS SHOWN
BY NAB AND RIAA

20 100 Ik

FREQUENCY - Hz
10k 20k

0= It sounds
YD) like music.

.cp Interface:C Series II
N is the fulfillment of

our six -year asso-
ciation with optimally
vented speakers based
on the theories of

1 A.N. Thiele -speaker
designs first introduced
by Electro -Voice in 197:
The Interface:C offers
you a unique combination0 of high efficiency and
high power capacity- the
only way to accurately
reproduce the 120+ dB
peak sound pressure
levels found in some
types of live music.

The SuperpomeTM
tweeter, an E -V exclusive,
and the VMRTM vented
midrange driver, the first
to apply optimally vented
design to mid frequen-
cies, ensure your music
is reproduced without
the coloration normally
found in other high -
efficiency drivers. An
honest 30 Hz low end
totally eliminates the
need for expensive sub -
woofer assemblies.

When you spend $1,000
for a speaker system,
get your money's worth.
Audition the Interface:C
Series II at your nearest
Interface dealer. If you
want a speaker that
sounds like music, the
Interface:C Series II is
the one you'll buy.

..

Maw

f+
i

Ey, Electroifoíce®
a QUno 1 cornpanY

-600 Cecil Street, Buchanan, Michigan 49107

AUDIO  May 1980 31

AmericanRadioHistory.Com



BUILD A HEADPHONE
CROSSFEED CIRCUIT

Charles Repka & Paul Berkowitz

The late Dr. Benjamin Bauer, a man of many talents, made
innumerable contributions to a broad spectrum of areas in
the audio field. One of his major interests was psychoacous-
tics, as evidenced by his work in the development of the SQ
matrix and his earlier work in the area of binaural hearing.

In the early 1960s, it was observed that in listening to ster-
eo recordings via headphones, an exaggerated stereo effect is
heard as compared to the sound of the same recording via
loudspeakers. Research by Dr. Bauer and others revealed the
main cause of this effect is the lack of the acoustic crossfeed
between the left and right ears that occurs naturally when
listening to either live music or recordings through
loudspeakers. Another factor is the absence of the natural
loss of audible separation at low frequencies because of ear
spacing. The use of headphones, acoustically isolating the
left ear from the right, removes the crossfeed, exaggerates the
low -frequency separation, and produces the unnatural spa-
tial effect.

With this knowledge, Dr. Bauer proceeded to design sever-
al circuits which electrically simulated the acoustic crossfeed.
Figure 1 shows the circuit devised to drive low -impedance
phones, while Fig. 2 shows the version for high -impedance
phones, Fig. 3 shows the frequency response and separation
produced by either of these circuits. Note that the response
below 200 Hz is essentially mono. For a short while, these
circuits were produced commercially and incorporated into
the Jensen Model CC -1 headphone control center, although
this unit has not been available for some time.

Not too long ago, we became involved in a project to pro-

duce a series of recordings designed specifically for head-
phone listening. Since the cost of making several dozen new
recordings using binaural techniques was prohibitively ex-
pensive, we decided to investigate the possibility of using the
Bauer circuit to convert existing conventional stereo record-
ings into binaural recordings by passing the signal from the
master tapes through the Bauer circuit and then re-recording
the modified signal.

We first tried using the Jensen control center circuitry, but
this approach proved impractical because of impedance
mismatches that caused large signal losses. The Jensen unit
had been designed for connection to the output of a power
amplifier and to reduce the output signal to the milliwatt
level required by a typical pair of headphones.

We then decided to design an active filter equivalent of
the passive networks designed by Benjamin Bauer. After con-
sultations with Dr. Bauer, who was very generous with his
advice, and some help from a circuit -analysis computer at
Columbia University, Paul Berkowitz came up with the cir-
cuit shown in Fig. 4.

This circuit is easy to build and does not require any spe-
cial parts or critical layout. We built our version using a scrap
piece of vector board and buss wire and used 741 and 301 ICs
because that's what happened to be handy at the time. Actu-
ally, any decent linear IC can be used for all stages.

The blend control, R20, was added as an afterthought.
Originally, we merely had a switch that allowed us to insert
the circuit into the signal path but decided it would be useful
to have some means of adding the circuit gradually into the
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INPUT 60011

signal as well as controlling the amount of blend. The 10-
kilohm pot does this quite nicely.

Although the binaural record project never got off the
ground, we were left with this handy little circuit. It does not
have to be used with a tape recorder but instead can be used
with any preamp. The circuit can also be monitored either on
the preamplifier's own headphone output or, if more power
is needed, via the power amp.

The Bauer circuit, in either active or passive form, is very
effective in eliminating the unnatural "ping-pong" stereo
that occurs when conventional recordings are heard through
headphones. This new active circuit, however, provides the
added flexibility of variable separation. Q

Reference
1. Bauer, Benjamin B., "Stereophonic Earphones and Binaural Loudspeak-
ers,"Jour. of the Audio Engineering Society, Vol. 9, No. 2, 1961.

LEFT EARPHONE

LEFT
INPUT

3µF

RIGHT EARPHONE

3on

4 mH

3.8µF

RIGHT
INPUT

Fig. 2 - Original passive circuit for high -impedance
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'10

Digital
Techniques

In Sound
Reproduction

Daniel Minoli*

Signal Processing
The advances in acoustic signal processing techniques we

describe below have been brought about by the needs of the
telecommunications industry to provide (relatively) noise -
free telephony over ultra -long distance (intercontinental)
calls and to achieve better throughput from existing facilities.

Before we proceed further into signal processing aspects,
which is the key subject of this article, we want to point out
that computers (which, as discussed in Part I, speak only digi-
tal language) also must communicate to distant locations via
telephone lines. To do this, and here is the amusing point,
computers still in large part must convert this digital stream
into an analog stream - the telephone does not transmit
square waves very far. A device to do this coding at one end
and decoding at the other is called modem and operates (in
its simplest form) by coding a 0 with a single sine wave tone
at 2025 hertz and a 1 with a sine wave of 2225 hertz. In the
telephone audio band, this is all that is required to achieve
communication.

How, then, can a wave be converted to and from digital
form so the advantages of digital processing can be realized?
Broadly speaking, there are two approaches to the conver-
sion problem. Waveform digitization methods take samples

International Telephone and Telegraph
Domestic Transmission Systems, Inc.
New York, N.Y.

of the waveform and represent the sampled waveform ampli-
tudes by digital, binary-coded values. At the other end, the
digital signals are converted back to analog form in an at-
tempt to reconstruct the original speech waveform. As the
name implies, these coders essentially strive for facsimile
reproduction of the signal waveform. In principle, they are
designed to be signal -independent, hence they can code
equally well a variety of signals - speech, music, tones,
wideband data. In contrast, vocoder methods make no at-
tempt to preserve the original speech waveform. Instead, the
input signal is analyzed in terms of standardized features,
each of which can be transmitted in digitally coded form. At
the other end, these features are reassembled and an output
signal is synthesized [3.]

The vocoder approach is finding excellent applications to
the transmission of speech, particularly where extremely low
bandwidth (20 Hz to 1000 Hz or approximately 50 to 2400 bits
per second) is needed and for secure, encrypted applications.
These devices are still very expensive ($12,000-$15,000 and
up), and the underlying techniques cannot be used in a gen-
eral musical context unless (1) one either knows exactly the
instrument playing and this must be in a solo application
since the vocoder is tailored after the acoustic entity it is
trying to synthesize, or (2) one uses a vocoder to get a syn-
thetic voice - say synthetic operatic voices (do not confuse
this with any of the existing musical synthesizers; to my
knowledge, no one has yet tried what we advocate here).

Before we continue, let's look at a graphic example which

34 Illustration: Wayne Bressler
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makes the distinction between the two methods unequivo-
cal. Think of waveform coding techniques, such as pulse
code modulation (PCM), as cooking a delectable cake in Par-
is, then using an SST to carry the cake to New York, in a well -
heated oven, for delivery to a fancy restaurant. Think of vo-
coder techniques as getting in touch with a renowned cook
in Paris, writing down his receipe on a piece of paper, mailing
the receipe to the New York restaurant we are considering,
and baking the cake in New York. The benefits/drawbacks of
each method are clear. The first is clumsy and requires a lot
of space and special handling, but you get the original, au-
thentic product. The second method is elegant, concise, and
quick, but you get a replica (not always 100 percent faithful)
of the product.

Interestingly, a software/hardware trade-off between the
two approaches exists. Assume we were thinking of coding
human voice, so that the vocoder could be used; suppose
also we needed to put 20 hours of speech on some software
disc. If we use vocoders, the recording/reproducing hard-
ware would be expensive, but the software would be cheap
since you could put the entire 20 hours on a single disc (by
assumption). If we use PCM, the recording/reproducing
hardware is inexpensive (we only basically need A/D, D/A
devices as described below), but the software would be ex-
pensive since you now need 20 discs to store the same infor-
mation. This type of trade-off consideration is done everyday
in the telecommunications industry: If the call has to go
across town, use PCM; if it has to go to Europe, vocoder
techniques may be more cost effective.

A digital audio system can be viewed as containing six
distinct sections - input analog, analog -to -digital conver-
sion, digital processing, digital storage, digital -to -analog con-
version, and output analog. By comparison an analog/digi-
tal/analog system is composed as follows, input analog, A/D
conversion, digital processing, D/A conversion, analog stor-
age, analog output. Although the two conversion subsections
can be designed using any number of waveform coding tech-
niques, they can all be analyzed as information transforma-
tions between the analog and digital domains. This provides
a unifying structure for examining conversion without regard
to implementation.

The analog world (or domain) is characterized by variables
that can take any value within a specified range; for example
the temperature can be 65, 65.21, 65.211723 degrees F., etc.;
an electrical current can be 0.5, 0.55, 0.5592662, 0.5592663 V.
(However, if we add the concept of analog noise, then the
resolution cannot be any better than the noise value. If, for
example, the noise magnitude was on the order of 0.001 V,
we might elect to say that the last two voltages could be
considered as having originated from the same "true" value
and that the difference can be attributed to noise; the addi-
tive noise limits the analog resolution in that the ability to
distinguish two voltages is impaired by noise.) We can say
that infinitely many values can be assured by the analog vari-
able.

We have already seen that in the digital domain we can
only represent a finite set of values: The size of this set, and
the preciseness (significance) of the digital quantity is a func-
tion of the code we have elected to use. With two bits we
can represent four numbers; these can be: 00=0, 01=1, 10= 2,
11=3; or 0.0=0,0.1 = 0.5, 1.0 = 1, 1.1 = 1.5; or .00 = 0, .01 =
0.25, .10 = 0.50, and .11 = 0.75. If we need more resolution or
range, we need more bits.

In order for each digital word to represent a signal that
originated in the analog domain, each word is assigned to a
region of the analog signal range. This requires that the ana-
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Fig. 11 - Pulse code modulation (PCM).

log domain be divided (quantized) into the same number of
regions as there are digital words. Consider an analog signal
ranging between 0 and +1 V which is to be mapped on to a
4 -bit word. This requires that the one -volt range be divided
into 16 regions, as illustrated in Fig. 11. Since we made each
of the quantization regions the same size, in this example the
levels are spaced at intervals of 0.0625 V. Any voltage be-
tween 0.975 and 1.0000 V would be assigned a unique word
such as 1111. (The spacing need not be uniform; this is re-
ferred to as "companding" or compression/expansion, which
is logarithmic PCM). Since all other voltages in this interval
are represented by the same word, we can say that the
quantization process creates an error, called quantization er-
ror. Clearly, adding another bit to the digital word would
allow twice as many levels to be specified, and the quantiza-
tion error would be cut in half.

Increasing the number of bits can reduce this error signifi-
cantly, but there must always be an error since there are a
discrete number of exact analog voltages represented by the
digital words but an infinite number of analog voltages [4].
Another way of seeing this form of encoding is as follows:
We move along the curve and at every point or, at least, a
large number of points, we measure and write down the
height of the curve from the X axis, but we must remember
four things: (1) Our yardstick does not allow us to measure,
say, 7.32172, but only 7.321 (quantization error); (2) The
marks on our yardstick are a function of the number of codes
we have available (word length); (3) We can't measure every
point and must settle for a subset (sampling), and (4) Since
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Fig. 12 - Conversion steps.
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our numbers must be used by a computer, they must be
written in digital (101101 V) rather than decimal (45 V) form.

Discrete Time Sampling
The previous discussion considered the mapping of a sin-

gle analog voltage into a single digital word. However, the
audio signal is time varying, requiring us to partition the con-
tinuous time variable into a discrete series of time points. At
each of the time points; referred to as sampling times, the

analog voltage is converted into a digital word. Thus, a
sequence of digital words is generated at the same rate as the
sampling [4].

The concepts of discrete time and quantized amplitude are
not the same. Quantization describes the process of collaps-
ing a group of voltages into a single value, whereas discrete
sampling means that only specific values of the time variable
are being considered. All changes in the analog signal be-
tween discrete sampling times are ignored. Fortunately, if the
analog signal is band limited relative to the sampling rate
(Nyquist rate), the information in the sampled analog values
is identical to that contained in the complete unsampled an-
alog signal. Even though the sampling process ignores all sig-
nal changes between samples, no information is lost. There-
fore, sampling done the right way preserves all information,
while quantization always discards information [4].

How, then, does one sample the signal the right way to
retain all the information and thereby reconstruct the origi-
nal quantized signal? It can be shown mathematically that if
the signal has a spectrum which is band limited to one maxi-
mum top frequency, that is to say, there is absolutely no
energy above this frequency (and by definition none below
the lower limit), then the number of samples per second
must be equal to 2f ,,,ax. This is called the Nyquist rate. Restat-
ing this, we can say that with a typical 50 -kHz sampling fre-
quency, there must be no energy in the original wave above
25 kHz.

The only way that the analog signal can be band limited is
by the use of a very sharp low-pass filter before the sampling
process. It is therefore the low-pass filtering which destroys
information (bandwidth reduction) rather than the sampling
process. This is preferable since the low-pass filter merely
removes higher frequency components above the Nyquist
frequency, whereas the sampling process would generate
new frequencies. The only sources of degradation are the
low-pass filtering and the quantization process at the input.
It is not the digitization process which creates the degrada-
tion: A band limited time -sampled quantized analog signal
has the identical information as the sequence of digital
words (see Fig. 12) [4].

Complete Conversion System
A complete digitized audio system is shown in Fig. 13. The

incoming analog signal is low -passed with a very sharp filter
to restrict the bandwidth as discussed above. This signal is
then sampled, and each sample is held to allow the analog -
to -digital (A/D) converter time to convert the information
into a digital word. Once in the digital domain, the digital
processor can perform any number of functions such as de-
lay, transmission, storage, filtering, compression, or rever-
beration. At the output, the reverse process takes place: A
sequence of digital words is converted to a discrete series of
analog voltages by the digital -to -analog (D/A) converter. An
output low-pass filter smoothes the discrete analog samples
back to a smooth waveform [4].

A/D and D/A converters are inexpensive devices. A D/A
converter in a home digital system could cost at most $100;
for telephone -grade service, such a device can be purchased
for as little as $10.

Signal -to -Quantization Error Ratio
One of the important measures of quality for a digital con-

version system is the ratio of the maximum signal to the
quantization error. This ratio is a function of the number of
bits in the conversion. For a signal quantized with an n -bit
word system, the signal-to-noise ratio is 1,/ 1.5 x 2" which be -
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Fig. 13 - End -to -end digital system.
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comes the following, in decibels, 6.02n + 1.76. Each bit con-
tributes six decibels to the system performance.

Some other technical considerations must be given to fully
describe the amount of final distortion we would hear in a
totally digital system; [4] is the best work yet on this subject.
Out of scientific fairness we have talked at length about the
distortion produced by the system; we should, however, em-
phasize the enormous improvements achievable by digital
techniques over conventional or even direct -to -disc tech-
niques.

Let us look at some performance specs for analog -digital -
analog discs.
Telarc/Soundstream

Frequency Response: D.c. to 21 kHz.
THD: Less than 0.004 percent; at peak level, less than 0.03

percent.
S/N: 90 dB.
Dynamic Range: 90 dB.
Sampling Rate: 50,000/S, 16 -bit linear PCM.
Wow and Flutter: Unmeasurable.

Denon
Frequency Response: D.c. to 19 kHz, ±0.2 dB.
THD: Less than 0.1 percent.
Interchannel Crosstalk: -80 dB.
Dynamic Range: 89 dB.
Sampling Rate: 47,250/S, 14 -bit linear PCM.
Wow and Flutter: Unmeasurable.

Philips 41 -in. Digital Disc (Announced)
Stereo Program: One hour.
Interchannel Crosstalk: -80 dB.
S/N: 85 dB.
Sampling Rate: Unknown, but greater than 40,000/S, 14 -bit

PCM.
To quote from Edward Tatnall Canby in his Audio Septem-

ber, 1979, "Audio ETC" column:

...The specs for the [Philips] Compact Disc are
not quite up to top professional standards - that
is, digital standards. Philips is thinking consumer.
Most professional digital tape now uses a 16 -bit
coding, for the ultimate in "headroom." Philips
has made a mild cut back, from 16 -bit to 14 -bit
coding. This allows for a system usable in the
very lowest, cheapest popular equipment on a
mass basis. But is it a serious compromise from
the audio viewpoint?

Well, not exactly. Merely from the astronomi-
cal to the semi -astronomical. As we are aware,
the digital system does not "read" noise of the
all -too -familiar analog sort, on either disc or tape.
To be sure, S/N in the Compact Disc system is
not quite up to professional digital tape. Instead

of an incredible 90 dB down for the noise level, it
is reduced to a mere 85 dB.

Please note that the very best an LP can do, in
theory, is around 60 dB signal to noise, and we'll
say nothing about the average disc. And look at
the S/N specs for your hi-fi circuitry, where the
noise is purely electronic. This little disc matches
the fanciest. Its available dynamic range, to
match, is also 85 dB -check that against cassette
and LP.

Stereo separation? Because the two stereo
channels are read out in separate digital "words"
the separation is, well, not quite infinite. The fin-
est stereo cartridges edge up towards a 40 -dB
channel separation and anything in the mid -30s
is very OK for the better models. The Compact
Disc figure: 80 dB.

Need I say more about audio quality? It is sen-
sational, and that is that. And yet still, in the end,
this disc is potentially inexpensive enough to go
into the cheapest of popular miniplayers. It has
that potential, like its cassette sibling.

Those of us lucky enough to own a good system (analog-
digital -analog discs do indeed tax your system to an unprece-
dented level, as a note in one of Telarc's records cautions)
must say that such recordings sound spectacular. Low -fre-
quency notes come through uncompromised. This response
of d.c. to 20 kHz, ±0 dB, is nothing miraculous in digital
recordings; it can best be understood if we think of the spec-
trum of a signal, namely a graph in the amplitude -frequency
domain, depicting the power of each frequency component.
In the coding process, low frequencies are as any other fre-
quency; if a 20 -Hz note has one watt of power, the coding
algorithm so notes that information (effectively); for PCM it
is not any different than observing that a 1 -kHz note has one
watt of power.

It should be remembered that at 50,000 samples per sec-
ond and 16 bits per sample, one second of music needs
800,000 bits of information (0.8 x106 bytes/S); 20 minutes of
program require 120 million bytes (1 byte = 8 bits), the size
of a typical disk pack attached to a medium-sized minicom-
puter system. This is a rather large amount of data even by
today's standards and why, as we have indicated, we must
use the principles of the video disc (another bit -waster),
which provides the required bandwidth (it, in fact, can give
you about 12 x 106 bits/S of storage).

While some end -to -end digital systems already exist or are
about to be announced, their introduction will be marked by
lack of standardization. For the next two to five years it is safe
to assume that A -D -A (analog -digital -analog) processed discs
will be the avenue via which most audiophiles will come in
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contact with digital material (let us hope that the price will
come down, too).

Figure 14 illustrates the Denon system. Here the benefits of
digital can be harvested by perhaps 90 percent in the sense
that during the recording process the music is converted
from analog to digital; this implies that all editing and copy-
ing (of which there will be many such operations) can be
done as many times as needed, without adding any distor-
tion whatsoever. Editing of digital streams is done by
transferring the coded information into a computer where all
edits are made electronically. The newly arranged informa-
tion is then transferred back to tape where the information is
stored digitally (saturated/nonsaturated), rather than in ana-
log fashion. Let us consider the principle of electronic editing
in some detail.

Editing Systems
An editor is a computer program which operates on the

second) in each line of a file called "Performance 1" as fol-
lows:

Line 1 312
Line 2 715
Line 3 020
Line 4 358
Line 5 971
Line 6 210
Line 7 713
Line 8 358

Other data not shown
Line 100,000 382

I.e., , we stored two seconds of music (100,000 samples);
the line numbers do not actually appear in the file (they are
assumed or available on request); the numbers represent, as
it should be clear by now, the height of the sound wave at
time 1/50,000, 2/50,000, etc. (They should really be written in
binary code, but we use decimal notation for clarity.)

Fig. 14 - The Denon system.
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increasing cutting capacity sharply (characteristic at
half -speed playback; d.c. to 10 kHz, ±0.5 dB or
less).

9) Equipped with an advanced head (2 channel, direct
recording, for variable pitch, which makes cutting as
efficient as in the case of conventional records).

10) Capable of editing and splicing.
11) Little loss in duplication.
12) No ghost, can be stored for a long time.
Outline
1) Configuration - PCM converter, 4 -head low -band

VTR, audio and waveform monitor.
2) Specifications r

a) Modulation - Pulse code modulation, 14 -bit sign
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and magnitude binary code.
b) Transmission clock frequency -7.1825 MHz.
c) Transmission waveform - Standard TV signal

(except vertical synchronizing signal).
d) Audio sampling frequency -47.25 kHz.
e) Number of audio zhannels-2, 4, 8, selectable.
f) Advanced signal recording method - Direct

recording.
Number of advanced signal channels -2.
Magnetic tape recorder used -4 -head low -band
VTR.

i) Tape speed -38 cm/S.
j) Head -tape relative speed -40 m/S.
k) Acceptable tape - two-inch video tape.

8)
h)

data residing in the computer's work space. To do this, the
editor makes available to the user a set of commands that
can be employed in achieving the objective. Some funda-
mental commands of all editors are:
Read F1: Bring into the work space file (data) named

F1.

Merge F2: Bring into the work space file (data) named
F2, and merge it to the tail of whatever is al-
ready in the work space.

Find X: Find the line containing the symbol X and stay
there.

Replace/X/Y/: Replace (on the line you are at) X with Y.
Delete n1, n2: Delete the lines from n1 to n2.
Save F3: Save whatever is in the work space into a file

F3.

You can do quite a bit with these few commands; we illus-
trate a "splice." Assume that during one session, a perform-
ance was recorded by placing each sample (1/50,000 of a

Assume that a second performance of the same musical
piece was saved in a file called "Performance 2" as follows:

Line 1
Line 2
Line 3
Line 4
Line 5
Line 6
Line 7
Line 8

135
318
721
421
539
781
132
158

Other data not shown
Line 100,000 662

Finally, assume that we would like to keep the first 6/
50,000 of a second from Performance 1 and the rest from
Performance 2. The commands are:

Read Performance 1.
Merge Performance 2.
Delete 7, 100,006.
Save Mastertape.
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An incredible sound experience awaits you. An ex-
perience that technology alone finds hard to explain.
You'll hear music of such stunning purity and sen-
sual richness, that you'll wonder how any turntable
could make that much of a difference.

That's the secret of Onkyo. The unique ability to
take you several steps beyond pure technology ...
to a world of more exciting sound. And we provide it
in all our components ... including all five of our
turntables.

The Onkyo CP-1030F Fully Automatic Turntable
is an outstanding example. Its unique design lets you
take much fuller advantage of today's most sensitive
high -compliance cartridges ... providing more per-
fect record groove tracking and more perfect damp-
ing of the vibrations that destroy perfect sound quality.

The Onkyo CP-1030F
utilizes a uniquely de-
signed low mass, straight-
line carbon fiber tonearm
and headshell. Its construc-
tion assures purer sound
even with warped records.

Infrared sensors re-
place the usual mechanical
devices that detect the end
of record play ... returning
the tonearm more silently

to the OFF or REPEAT position. Manual cueing is also
smoother and more precise ... with far less lateral
drift during stylus descent.

A Quartz -locked DC direct -drive motor ... with
an LED illuminated strobe ... assures rotational
speed accuracy. And a separate motor controls au-
tomatic tonearm movement functions.

The entire turntable rests on a highly stable triple -

insulated suspension system to isolate it from room
vibrations and sound vibrations from your speakers.

Styling is superb. Silver-grey with black, low
lustre metal and a crystal dust cover. Feather -touch
control buttons are front -panel mounted, with a full
array of LEDs indicating all function settings.

The CP-1030F is just one of five remarkable
new turntables from Onkyo. All built for more perfect

sound ... both today and

The Onkyo CP-1030F
A remarkably advanced turntable that makes
every record sound better, even when warped.

into the future.
Experience "the

secret of Onkyo" now, at
your Onkyo dealer. Hear
audio components so ad-
vanced, they transcend
mere technology.
Onkyo USA Corporation
42-07 20th Avenue
Long Island City, N.Y. 11105
(212) 728-4639
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And there is your tape splice. What we did was to bring the
first performance in and add on the second performance to
get:

Line 1 312 Line 100,001 135
Line 2 715 100,002 318
Line 3 020 100,003 721

Line 4 358 100,004 421

Line 5 971 100,005 539
Line 6 210 100,006 781

Line 7 713 100,007 132
Line 8 358 100,008 158

Line 100,000 382 Line 200,000 662

Next, by deleting (that is deleting electronically or erasing
that part of the memory, or asking the computer to forget
something) from Lines 7 to 100,006 we obtain:

Line 1 312 Line 7 132

Line 2 715 Line 8 158

Line 3 020
Line 4 358
Line 5 971
Line 6 210 Line 100,000 662

The editor resequences the line numbers to obtain a con-
tiguous set of data. Finally, we save the new product into a
file called "Mastertape."

As you may be aware, special equipment is needed by the
recording companies to carry out the mixing process; this is
indeed the area where the first big steps forward in the intro-
duction of digital audio equipment have occurred. At the
1978 Convention of the Audio Engineering Society, for exam-
ple, many manufacturers introduced editing mastering sys-
tems and other equipment. Sony introduced the PCM-1600, a
16 -bit two -channel PCM processor to be used with video
cassette recorders; with the PCM-1600 a studio can record a
stereo master or submaster with 90 -dB range and less than
0.05 percent distortion. Wow and flutter are immeasurable,
being functions not of the mechanics of tape transport but of
a quartz sampling rate clock. An all -digital mixer, a digital
reverberator unit, a multi -channel digital recorder, and
precise A/D-D/A converters were also presented. Other
manufacturers (notably 3M) displayed a similar range of
equipment [7]. For a current view of what is available at the
consumer level, consult [1].

Digital techniques can not only be used to produce excel-
lent recordings, but also to allow the revitalization and resto-
ration of old recordings, by a process developed by Thomas
Stockham to filter out some type of noise which plagues such
recordings [8].

Elementary Signal Processing Devices
Digital delay units now widely available are in effect ele-

mentary signal processing devices; we call them simple since
no complex operations (as Fast Fourier transforms, spectrum
evaluation, digital filtering) are performed; a digital noise
suppression device would, on the other hand, be considered
a full-fledged signal processing system. Below, we briefly de-

. scribe the operation principle of two well-known delay units:
The Advent 500 and Audio Pulse Model 2 (based on [9]).

The circuitry of the Advent Model 500 SoundSpace control
uses eight random access memories (RAMS) with 4,096 bits
each. Incoming audio signals pass through a variable gain
buffer amplifier and are then filtered into low- and high-pass
segments. The low -frequency signals are sampled every 62.5
NS; this corresponds to 16,000 samples per second or a

bandwidth of 8 kHz. Each sample is converted into a 10 -bit
representation using a floating-point technique that provides
up to 80 dB of dynamic range.

Conversion from analog to digital representation takes
place in two separate steps. The sample is first sized in 10 -dB
steps, thereby determining the value of the two floating
point bits. The remainder of the sample is then compared to
a linear ramp, and eight bits of continuous digitization are
derived. The combined 10 -bit representation is stored in a
random access memory and will be recalled when needed by
the 10 -MHz, quartz -crystal clock -controlled logic. At the ap-
propriate time, each sample is retrieved from memory and
reconverted into the analog equivalent by an operation
which is the reciprocal of the digitalization system.

Table II - Vocoder types, based strictly on [5].

Relative
Complexityf

1

1

5

5

50
50
50
50

100

Coder
ADM: Adaptive delta modulator

ADPCM: Adaptive differential PCM
SUB -BAND: Sub -band coder (with CCD filters)
P -P ADPCM Pitch -Predictive ADPCM

APC: Adaptive predictive coder
ATC: Adaptive transform coder
0V: Phase vocoder

VEV: Voice -excited vocoder
LPC: Linear -predictive coefficient

(Vocoder)
100 CV: Channel vocoder
200 ORTHOG: LPC vocoder with orthogonalized

coefficients
500 FORMANT: Formant vocoder

1,000 ARTICULATORY: Vocal -tract synthesizer; synthesis
from printed English text.

t Essentially a relative count of logic gates. These numbers
are very approximate, and depend upon circuit architecture.
By way of comparison, Log PCM falls in the range of 1 to 5.

The delay value, selected by altering the "size" control on
the front panel, determines the primary time delay (in mil-
liseconds) for the longest "early reflection." This provides an
index for apparent "room size." A single large memory holds
discrete information from both left and right channels, each
sample having a distinct address. Delayed information is pur-
posely mixed, contoured, and multiply delayed in controlled
proportions. Each output channel contains delayed informa-
tion from its corresponding input plus blended signals from
prior times and spatial origins. In effect, each output channel
becomes a "time series" corresponding to the sound field of
a specific sound space.

The Audio Pulse Model Two time delay unit also includes
audio signals in the digital domain, but rather than using
PCM, it uses Delta Modulation. Instead of generating coded
groups of pulses at regular intervals to represent the ampli-
tude of the audio signals at every moment, Delta Modulation
uses a waveform detector to digitally encode the moment -to -
moment changes in the audio signal waveform. This system
requires a smaller digital memory and lowers the cost of the
circuitry required to do the job.

?'
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AKG° K-340- A "Realworld" Concert Hall

C C O U S I C S
ofyour very own!

Be possessive. Curl up in the comfort of your favorite chair within a K-340 Concert Hall
of your very own. There you can be sensually involved and you disturb no one else.

The new AKG K-340 is the first uniquely engineered headphones to combine the
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Coding of Speech
Extensive progress has been made over the past 5 to 15

years in digital speech coding. As we have indicated, PCM
techniques could be used here (and in fact they are), but
PCM is the Cadillac of the coding schemes. First of all, typical
telephone lines have a frequency response between 300 Hz
and 3 kHz (who knows if it is flat?); hence 64,000 bits per
second (8,000 samples at 8 bits per sample) would be suffi-
cient here. However, since we are dealing with a well-de-
fined acoustical mechanism (namely, the human vocal sys-
tem) we can say that the field is specialized, and many vo-
coder-like (voice synthesis) techniques can be exploited.
Table II, based directly on [5] lists and ranks the various
schemes; also see Fig. 15.

The highest quality is achieved by log PCM (at 56,000 bits/
S) and ADPCM (at 32,000 bits/S), both telephone quality,
followed by log PCM (at 36,000 bits/S), APC (at 7,200 bits/S),
at the communication or speaker identification level, fol-
lowed by LPC (at 2,400 bits/S) and formant vocoder (at 500
bits/S) which produce synthetic quality speech. Very exten-
sive research is taking place in this area; [5] lists over 100
technical articles and several textbooks.

DIGITAL CODING OF SPEECH

WAVE FORM CODING
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Fig. 15 - Spectrum of quality

The goal of a vocoder is to preserve the perceptually signif-
icant properties of the waveform with the intention of syn-
thesizing a signal at the receiver that sounds very much like
the original. By analyzing the input waveform, or its short-
term spectra, most vocoders compute parameters that de-
scribe a simplified model of the speech -production mecha-
nism. Basically, vocoder models assume that speech sounds
fall into two distinct classes: Voiced and unvoiced. Voiced
sounds occur when the vocal chords vibrate and are charac-
terized by the pitch or rate of vocal chord vibration as well as
by the resonant structure of the vocal tract formed from the
throat, mouth, and nasal cavities. In unvoiced speech, the
vocal chórds do not vibrate. Instead, air turbulence, resulting
from either the passage of air through a narrow constriction
formed by the articulators or the sudden release of air by the
lips or tongue, creates acoustic noise that excites the vocal
tract. As in voiced speech, the articulators create resonance
conditions that, concentrate the unvoiced acoustic energy
into particular areas of the frequency -power spectrum. Un-
like the voiced case, where energy occurs as discrete fre-
quency components, spectral energy during unvoiced speech
is continuous with frequency [3].

In general, the analyzer section of a vocoder determines
the resonant structure of the vocal tract, estimates the pitch,
and decides whether the speech segment is voiced or un-
voiced. The synthesizer section uses these speech features to
reconstruct a new time waveform that sounds much like the
input. Various vocoders differ in their methods for extracting
speech features as well as in their methods for reconstructing
speech using these features [3].

The conceptually simplest vocoder is the channel vocoder.
A basic channel vocoder analyzer is shown in Fig. 16. A
sequence of bandpass filters is used to divide the voice signal
into frequency channels. The signal components in each of
the frequency channels are first rectified, usually by a square -
law circuit. Then they are either integrated or low-pass
filtered, or both, to yield a continuous estimate of the speech
power -spectrum amplitude in each channel. Independently
of the spectral analysis, a pitch extractor determines the vocal
pitch and a voicing detector determines whether the input
represents a voiced or unvoiced speech sound [3].

As shown in Fig. 16, the channel vocoder synthesizer re-
constructs the speech signal using estimates of the power
spectrum together with pitch and voicing information. Dur-
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ing voiced segments, a pulse generator outputs short pulses
at the pitch rate, and these pulses excite a bank of filters
similar to those shown in Fig. 7. Each filter output is then
adjusted in an attempt to make its energy equal to that mea-
sured for the corresponding channel at the analyzer. For un-
voiced sounds, a Gaussian noise source excites the filter bank
[3].

Summary
In this series of articles, we have examined the principles of

digital encoding, a technology which promises to have a ma-
jor impact on high fidelity in the near future. The theory was
developed in the '60s for telecommunications applications,
and in the early '70s the first digitally mastered recording was
offered commercially. At the current time a range of digitally
mastered recordings is on the market; 1980 promises to be
the year during which the first fully digital recording and
turntable will be available to consumers. After several years
of activity in the area of standardization, we should see com-
pact, inexpensive, reliable, and compatible digital discs of the
highest fidelity. A

42 AUDIO  May 1980

AmericanRadioHistory.Com



The clarity of Class A sound and the high efficiency
of Class A/B power.

JVC engineers, among the most innovative in the world, have achieved a techno-
logical breakthrough. Now the clean, clear, less distorted sound of Class A amplifica-
tion is available with the high efficiency of Class A/B type amplification. That means
no excessive heavy power supplies, and minimal heat build-up.

Traditionally, the Class A/B amplifier has been predominant, simply because it is
three times more efficient than the Class A type. However, the Class A/B amplifier
achieves that efficiency by permitting its power output transistors to switch on and
off, leading to switching and crossover distortion, and producing substantially
reduced high fidelity performance. On the other hand, engineers knew that while
Class A amps had the advantage of cleaner. less distorted output than ClassA/ B. they
produce enormous amounts of heat and require extremely heavy power supplies.

Innovative engineering byJVC solved those problems, by introducing TheSuperA
Amp. A classic, no compromise amp. THD is as low as 0.005% and linearity is higher
than with conventional Class A/B power amps. And at the same time the efficiency of
the Super A amp is equal to that of Class A/B amps, even with high power output.
The transient response, slew rate and rise time are all greatly improved. And there is
no TIM (Transient Intermodulation), or crossover distortion.

A -X9 Integrated Amplifier.

100 W RMS/Chan. thru 8 ohrrrs20-20 kHz less than 0.005%
THD: MC & MM phono sections dual tape & phono inputs.
Speaker outputs. Not shown: A -XS Integrated amplifier
70 RMS/chan. thru 8 ohms 20-20 kHz less than 0.005%
THD: MC & MM phono sections dual tape & phono inputs.
Speaker outputs.

G\ER ri'N,1111\ 1\\II\111II\I\1/Í1i I11N1\/1iM Í\
EZENENIZEIll 1~1EJ u

Conventional Class-A/B AMP

The jagged line at center of the graph
indicates th e amp i s generati ng switch-
ing and crossover distortion as its
output transistors switch on and off.
These are displeasing types of distor-
tion, because they contain many odd
and high -order harmonics.

JVC's Extraordinary Super -A Amp

The center line in the above graph
represents waveforn distortion. which
is at a minimum. This indicates that
the amp is generating very little dis-
tortion, containing very fewoddorder
ham-ronics. resulting in smooth re-
production and velvety sound.

JVC®
US JVC CORP

For more information, write: US JVC Corp., 58-75 Queens Midtown Expressway, Maspeth, NY 11378.
Enter No. 14 on Reader Service Card
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Part II - CONSTRUCTION

BUILD A
DOUBLE BARRELED

AMPLIFIER
W. Marshall Leach, Jr.*

This is an advanced construction project not recommend-
ed for those without experience in building home electronics
projects. Power electronics must be respected, for it is unfor-
giving of even the smallest errors that could lead to the loss
of expensive transistors. To minimize the chances of errors,
test each part before assembly. Measure resistors with an
ohmmeter to double-check the color code - otherwise,
orange could be mistaken for red, blue for grey, etc. Check
capacitors with an impedance bridge or capacitance meter,
otherwise a dipped silver mica capacitor labeled 430 may be
incorrectly thought to be 430 pF when the last digit is the
multiplier and the capacitor is only 43 pF. The label codes
vary with manufacturer, and 430 can be either 43 pF or 430
pF, depending on the code. When electrolytic capacitors are

*Associate Prof.,
Georgia Institute of Technology,
School of Electrical Engineering,
Atlanta, Georgia 30332

installed, their polarity should be double-checked. If incor-
rect, the capacitor will become a short circuit when power is
applied.

Diodes and transistors should also be checked with an
ohmmeter. Diodes should measure a high resistance with
one polarity of the test leads and a low resistance with the
other polarity. Because the resistance of the human body can
affect these readings, the metal probes on the test leads
should not be touched when making the measurements.
Transistors are more complicated to test, for they require six
resistance measurements. A low resistance should be mea-
sured with one polarity of the leads and a high resistance
with the other polarity from base to emitter and from base to
collector. A high resistance should be measured with both
polarities from collector to emitter. Most transistors that have
failed in a circuit will measure a short circuit on this last test.
Neglecting to perform these simple tests at the start of con-
struction can cause a lot of grief when the amplifier is first
powered.

The construction details described here are broken into
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Sansui is breaking up
a very successful relationship.
The TU -717 has a new mate: The AU -719.

Sansui has just introduced an exciting new
integrated amplifier, the AU -719. It represents the
very latest developments in audio and electronics
technology. It is so good, in fact, that it has replaced
its rave -reviewed, best-selling predecessor as the
partner of the TU -717 tuner.

The TU -717's performance has been extrav-
agantly praised by professional critics and knowl-
edgeable consumers alike. With advanced features
like switchable IF bandwidth and specs like 81dB
signal-to-noise ratio and 0.06% THD, it's only natural.

We expect the tuner's new mate to receive a
tremendous reception and set industry amplifier
standards for a long time to come. Here's why.

INTRODUCING DD/DC
What particularly distinguishes the new AU -719

amp is Sansui's patent -pending DD/DC (Diamond
Differential/DC) circuitry that provides the extremely
high drive current needed to reduce THD by adding
large amounts of negative feedback without comp-
romising slew rate or adding TIM.

Slew rate refers to an amplifier's ability to
respond to rapidly changing musical signals. The
slew rate of the AU -719 is an astounding 170V/µ Sec.

MAGNIFICENT MUSIC
Many modern amplifiers have extremely low

total harmonic distortion specs. And that's important.
But THD is measured with steady test signals and is
not really representative of an amp's ability to deal

with music. Sansui alone, with it's DD/DC technology,
is able to provide both low THD and lowest TIM
simultaneously. Instead of the harsh metallic sound
you sometimes get on a conventional amp when the
musical signals are complex, with the AU -719 you
hear only magnificent music.

THD is less than 0.015% at full rated power of
90w/channel, min. RMS, both channels into 8 ohms
from 10 - 20,000 Hz. Overall frequency response
is awesome: DC - 400,000 Hz, +0, -3dB. Hum and
noise are a super -silent -100dB on aux and -88dB on
phono. The phono equalizer, which adheres to the
standard RIAA curve within ±0.2dB from 20 - 20,000
Hz, also uses our unique DD/DC circuit for record
reproduction that's second -to -none.

CONTROL YOURSELF
The unit is equipped with a full complement

of versatile controls and connections to create the
system and sound that's right for you, including two
phono and two tape inputs, defeatable tone controls
with switchable center frequencies, deck -to -deck tape
dubbing and a very convenient 20 dB muting switch.

Audition the new AU -719 and matching TU -717
at your authorized Sansui dealer. We think it will be the
start of a very successful relationship.

SANSUI ELECTRONICS CORP.
Lyndhurst, New Jersey 07071  Gardena, Ca. 90247
Sansui Electric Co., Ltd., Tokyo, Japan
Sansui Audio Europe S.A., Antwerp, Belgium
In Canada Electronic Distributors Sansui

Enter No. 33 on Reeder Service Card
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0

Fig. 12A.-Recommended circuit -board foil pattern
for the copper foil or circuit side.

0

0

two parts. In this section, the circuit board and heat sink
assembly are discussed. In the following section, the chassis
wiring details are presented. Before construction is begun, all
parts should be assembled so that the layouts can be modi-
fied to accommodate any parts having different dimensions
from those used by the author. The recommended printed
circuit board is a double -clad board, one side of which is
used as a ground plane for the circuit. Ground plane con-
struction is standard practice in r.f. circuits, and it is highly
recommended for this amplifier. The front and back circuit -
board foil patterns are shown in Fig. 12; parts locations are
shown in Fig. 13.

Circuit -Board and Heat -Sink Assembly
For optimum results, match the differential amplifier

transistors for equal current gains at a collector -to -emitter
voltage of 40 V. This will ensure freedom from d.c. offset
problems at the loudspeaker output terminal caused by un-
equal base currents in the input -stage transistors. A simple
test circuit can be constructed to match these transistors, as

shown in Fig. 14. Optimally, Q1 through Q4 should have
equal or nearly equal current gains. Should it be difficult to
find a match for all four transistors, it is sufficient to match
Q1 to Q3 and Q2 to Q4. A third combination is to match Q1
to Q2 and Q3 to Q4, but this is less desirable.

The first step is to solder six of the seven ground connec-
tions on the board; ground connections are marked with a G
in Fig. 12A. The one which is not soldered at this point is the
one nearest the loudspeaker output connection. To solder
these connections, insert a 1/, -inch length of No. 22 solid wire
through each hole and bend it down against the copper on
each side of the board. On the ground plane side, it is best to
bend these wires away from any adjacent component loca-
tions, especially those near capacitors C27 and C28. The con-
nections can now be soldered. Sufficient heat must be used
on the ground plane side to get a good solder joint -a good
joint is one for which the solder has flowed smoothly onto
the circuit board, and it appears shiny. Only a controlled heat
soldering iron such as the Weller Soldering Station should be
used to solder to the circuit boards. A 700 -degree soldering
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Fig.128.-Recommended circuit -board foil pattern
for the ground -plane or component side.
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tip is recommended, and the Weller PTM7 tip is an excellent
choice. Only a high -quality solder such as Ersin SN62 multi -
core No. 22 solder should be used. If difficulty is experienced
in making the solder flow, use a pencil eraser to clean the
area to be soldered and dip the tip of the solder into zinc
chloride soldering paste before applying heat.

The next step is to mount and solder all 1/4 -watt resistors,
with the exception of R1, R58 and R59, to the board. All of
these should be bent on a resistor bender for a 0.4 -inch hole
spacing, except for resistors R4, R39 and R40. These should be
bent to 0.5 inch for R4 and 1.4 inch for R39 and R40. A 0.5 -
inch length of insulation should be inserted over each lead of
the latter two resistors before bending them. When inserting
the resistors into the board, extra care should be taken to
prevent peeling off a metal burr from the solder -plated resis-
tor leads which could short to the ground plane. If this hap-
pens, the burr should be removed with a small blade screw-
driver. Also, do not press the resistors down too hard against
the ground plane, for their insulated coating could be broken
and a short circuit could result.

With the exception of D3 through D6, the diodes should
be installed next. They should be bent for a hole spacing of
0.4 inch and their proper direction is indicated by an arrow in
Fig. 12B. The diodes should be installed such that the arrow
points toward the banded end or cathode. All other resistors
and capacitors should now be inserted. Each one -watt resis-
tor should be bent for a 0.7 -inch hole spacing. Pay particular
attention to the polarity of the electrolytic capacitors. The
negative terminals for these should be inserted into the holes
labeled with a minus sign in Fig. 12B.

Next install all transistors which mount on the circuit
board. The location of these transistors is labeled in Fig. 12A
with the transistor number. Transistors Q1 through Q8 and
Q13 through Q15 should be installed with their flat ends
oriented as shown in Fig. 13. It is not necessary to bend the
leads of these nine transistors to conform to the circuit -board
hole spacings; simply spring the leads apart slightly and insert
them until the transistors are about 5/16 inch off the board.
All TO -5 case, i.e. metal can, transistors that mount on the
board should be installed so that they are about this same
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height above the board. All require clip -on heat sinks which
should be installed on the transistors before they are sold-
ered to the circuit boards to prevent bending the transistor
leads. It is not necessary to use any heat sink compound on
these transistors.

The driver heat sinks can now be mounted to the circuit
board as shown in Fig. 15. They are fabricated from 3/32 -inch
sheet aluminum, and the recommended dimensions are 51/2 x
21, inches. Mount them on the side of the circuit board op-
posite the ground plane with No. 4-40 x 3/8 inch screws with
an inside star lockwasher under each nut. Insulate the driver
heat sinks from the circuit board ground plane by installing a
No. 4 fiber shoulder washer in each of the four mounting
holes on the circuit board. The driver transistors can now be
installed as shown in Fig. 15. A mica insulating wafer should
be placed between each transistor and the heat sinks, and
both sides of the mica wafers should be lightly coated with
thermal compound. Use only molded plastic transistor sock-
ets to install the drivers, and before connecting them to the
circuit board, check with an ohmmeter for a possible collec-

tor short circuit to the heat sink or a short from a heat sink to
the circuit board ground plane. If there are none, the driver
leads can be connected and soldered as shown in Fig. 15; the
connection codes are provided in Table I.

The final step in the circuit -board assembly is to solder the
input coaxial cable, resistor R58, and the power supply,
loudspeaker output, and power -supply ground leads to the
board. With the exception of R58, these are all inserted from
the side opposite the component side. Connect and solder
appropriate lengths of color -coded No. 16 stranded wire to
the plus and minus power -supply connections and to the
loudspeaker output connection. To the ground connection
nearest the loudspeaker output, insert one lead of resistor
R58 over which 0.5 -inch of insulation has been installed and
one end of a length of No. 22 stranded wire. Solder these on
both sides of the circuit board. Finally, connect and solder an
appropriate length of miniature coaxial cable to the signal
input and signal ground connections on the circuit board.
This completes the circuit -board assembly.

Preparation of the main heat sinks is the next step. If they
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are not predrilled, each must be drilled for four TO -3 transis-
tors. To mark the holes, arrange four mica insulating wafers
in each heat sink channel in the position of the transistors
and use a pencil to mark the position of the four holes on
each wafer. After tapping the marked positions with a sharp
pointed punch, drill all holes with a /-inch bit on a drill
press. Do not use a hand' drill. The holes must mate the
transistors properly if short circuits to the heat sinks are to be
avoided. In addition, each hole must be deburred to avoid a
short circuit that could be caused by a punctured mica wafer.
After the output transistor holes are drilled, the heat sinks
can be drilled for the bias regulator diodes. Two of these
diodes mount in holes drilled in the center of each heat sink.
Drill the holes about 3/8 inch apart with a diameter that per-
mits the diodes to fit snugly without binding. Finally, the
holes for mounting the circuit boards to the heat sinks and
any holes necessary for mounting the heat sinks to the
chassis must be drilled. The circuit -board mounting holes
should be marked and drilled for No. 4 screws (No. 33 drill
bit) in the heat -sink outer flanges to mate with the holes on
the outer edges of the driver transistor heat sinks. These
should be marked carefully to ensure proper fit of the circuit-

board assembly on the heat sinks. The method of mounting
the heat sinks to the chassis may vary; I used bolts through
the existing U-shaped cut-outs in the outer heat -sink flanges
to attach aluminum brackets designed to hold the heat sinks
1/2 inch off the chassis bottom.

The output transistors can now be installed on the heat
sinks. Use only high -quality molded plastic sockets. Because
the heat sinks are so thick, it may be difficult to get a good
connection between the socket pins and the base and em-
itter transistor leads. To solve this problem, I removed the
pins from the transistor sockets and soldered them directly to
the ends of the transistor leads. Care must be taken in posi-
tioning the pins on the transistor leads so that they will prop-
erly mate with the socket when installed on the heat sinks.
Although this increases the difficulty of replacing an output
transistor in the event of a failure, it does ensure good electri-
cal connections for the high -current output transistor leads.
The three wires to be soldered to the output transistor sock-
ets should be color -coded No. 20 stranded wire about eight
inches long. Next, install the transistors and sockets on the
heat sinks. Each transistor should be insulated from the heat
sink with a mica wafer that has been liberally coated on both
sides with thermal compound. Transistors Q20, Q21, Q24,
and Q25 mount on the heat sink that is to be closest to
drivers Q18 and Q30, while Q22, Q23, Q26, and Q27 mount
on the heat sink that will be closest to drivers Q19 and Q31.
Use an ohmmeter to verify that no transistor lead is shorted
to the heat sinks.

The diode bias assemblies are now installed into each heat
sink and should be prepared as shown in Fig. 16. It is best to
first solder the wire that is used to connect each diode to the
circuit board, and these wires should be color -coded No. 22
stranded wire about eight inches in length. Before soldering,

Fig. 14-Test circuits for matching transistors Q1
through Q4. Select transistors for equal or nearly
equal base currents. (A) Test circuit for matching
NPN transistors Q1 and Q2; (B) test circuit for
matching PNP transistors Q3 and Q4.

tie -wrap the joints with a single strand from No. 22 stranded
wire to form a tight mechanical connection. After installation
into the heat sinks, insulate the solder joints with heat -shrink
tubing, preferably shrunk with a heat gun. Take extreme care
to avoid cracking any of the bias diodes during installation
into the heat sinks. If a crack occurs, the diode will become
an open circuit and the amplifier can be seriously damaged.
Thus the diodes should not be forced into their mounting
holes nor should there be tension on their leads. It is not
necessary to use heat -sink compound on the diodes; if nec-
essary, a drop of instant bonding glue on each may be used
to bond them to the heat sinks.

Before attaching the circuit board to the heat sink, it is best
to pretest it with a lab power supply. This can be done with
dual 50-V supplies, preferably with a current -limit circuit. On
the rear of the circuit board, temporarily tack -solder four 100 -
ohm 1/4 -watt resistors, one from the emitter of Q30 to the
collector of Q18, one from the emitter of Q31 to the collector

Fig. 15 - Photographs of each side of an assembled
circuit board.
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INSULATION
FROM No. 20
WIRE.

WRAP JOINTS (3) WITH SINGLE STRAND
FROM No. 22 STRANDED WIRE, SOLDER,

AAND INSULATE WITH HEAT SHRINK TUBING.

WAAP%
DROP OF INSTANT BONDING GLUE ON BOTH
ENDS OF EACH DIODE.

HEAT SINK WALL

of Q19, one from the emitter of Q18 to the junction of resis-
tors R43 through R46, and one from the emitter of Q19 to this
same junction. Solder a short-circuit jumper wire across C14.
With clip leads, connect the negative output of one power
supply to the circuit -board ground wire and the positive out-
put to the circuit -board positive power -supply input. Con-
nect the positive output of the other power supply to the
circuit -board ground wire and the negative output to the
circuit -board negative power -supply input. With the power
supplies set to current limit at 100 mA, the voltages can be
slowly turned up. If current limiting does not occur or if the
current drawn does not exceed about 50 mA, turn the power
supplies off, use clip leads to connect the output of a signal
generator to the signal -input cable, and connect an oscillo-
scope probe to the loudspeaker output wire. The oscillo-
scope ground should be connected to the circuit -board
ground wire. With a sine wave of 1 V rms at 1 kHz applied to
the input, slowly turn up the power supply voltages. A
clipped sine wave that looks like a square wave should ap-
pear on the oscilloscope before reaching plus and minus 10
V. At 50 V, the sine wave will appear unclipped with an
amplitude of about 60 V peak -to -peak. Turn the power -sup-
ply voltages down and connect a 10 -kHz square wave source
to the circuit -board input. With power supplied to the board,
the output signal should look like the waveform of Fig. 8. If it
does not, check the values of R3, R4, Cl, C2, and C3.

If the previous tests are negative, the circuit board should
be inspected thoroughly. Check for solder bridges; cold sol-
der joints; shorted components to the ground plane; back-
ward electrolytic capacitors, transistors, and diodes; incorrect
component values; unsoldered ground connections, etc. Cor-
rect all errors at this point - before the output transistors are
connected. If components must be removed from the circuit
board, desolder them with a desoldering braid (such as Sol-
der Wick) and with as little heat as possible to prevent lifting
the copper foil from the circuit board. When the circuit is
operational, remove the jumper wire and four resistors from
the rear of the board. The solder flux must now be removed
from the boards with a soft -bristle brush and a good solvent
(such as Stripper brand) spray -on circuit -board cleaner.
When cleaned, each solder joint will be shiny; dull joints
may be cold solder joints so make sure they are touched up.

The circuit board is now ready to be mounted to the heat
sinks. The wires from the power transistors and bias diodes
should first be cut to length and soldered to the circuit
board. These are connected from the circuit side of the
board, i.e. the side opposite the components. To do this, lay
the board in front of the heat -sink assembly with the ground
plane side down and the loudspeaker output connection
nearest the heat sinks. Cut the wires from the heat sinks just
long enough so that after they are soldered to the board
there will be no tension on them with the board in this posi-
tion. If this is done properly, you will not have to desoldcr
any wires from the board should it need servicing. However,
to minimize undesirable coupling effects, the connecting

Fig. 16 - Recommended mounting of bias diodes in
each heat sink.

wires should be no longer than necessary.
The proper connections of the wires from the heat sinks to

the circuit board are given by the codes in Table I. After
soldering these wires to the circuit board, use cable ties to
separately tie the wires from each transistor and bias diode
assembly into neat bundles. Carefully inspect the ground
plane side of the board for any soldered wires that may pro-
trude out too far and cause a short circuit. No wire should
protrude through the board by more than 1/32 inch. When
all wires are connected, double-check the wiring for errors.
The bias diodes especially should be checked for correct con-
nection to the board, for backward diodes can damage the
output transistors when the amplifier is first powered. The
circuit board can now be attached to the heat sinks. This is
done with four No. 4-40 x'/4 -inch threaded aluminum spacers
and eight No. 4-40 x 3/a -inch screws with an inside star
lockwasher under each. Neatly route the cabling between
the heat sinks and circuit board after the circuit board is
installed. This completes the circuit -board and heat -sink as-
sembly.

Wiring of the Chassis
The amplifier can be built on any chassis, provided the

general layout and wiring used by the author are followed.
The chassis shown was bent from 16 -gauge steel by a sheet -

Fig. 17 - Interior view of the amplifier chassis
showing chassis wiring.

50 AUDIO  May 1980

AmericanRadioHistory.Com



HOWTO
CHOOSE FROM SOME .

OF THE CHOICEST
MICROPHONES WE'VE

EVER MADE.

Among recording professionals, Sony is
widely recognized as an expert on micro-
phones. That's because we're continually apply-
ing new technology to deliver better sound.

Our latest innovation is the exclusive Back
Electret condenser microphone capsule.
which delivers response truer than ever thought
possible.

You can get this capsule in a variety of
Sony mikes. And that's a bit of a problem: it's
hard to know which mike is appropriate for
your recording needs.

Therefore, let us clear up any confusion:

MICROPHONES THAT
ARE AT HOME IN YOUR HOME STUDIO.

If you're involved in the music business and
have a home studio, you need a microphone
as professional as the rest of your equipment.

For all-purpose recording, we recommend
the Sony ECM -56E It's a um -directional
Back Electret condenser mike with excellent
transient response. good for close miking of
both instruments and voices.

For recording instruments only, the unidi-
rectional Back Electret condenser ECM -33F

ECM -990F

is ideal. It provides flat frequency response
over the entire range, and picks up amplified
and non -amplified instruments equally well.

Both of the above plug into mixers for
multi -channel recording.

LOCATION MIKES, FOR
STUDIO SOUND WITHOUT THE STUDIO.

But suppose you want to record on loca-
tion. At a rock concert, say, or a performance
of sour church choir or glee club. Sony has
mikes that, combined with your tape recorder.
practically make up a portable studio.

Take the ECM -990E an especially versatile
and lightweight stereo Back Electret
condenser mike. You can vary its directional
quality to adapt for everything from solo voice
to small groups to full orchestra.

Or choose an ECM -23E It runs more than
6.500 hours on a single AA battery, and it's
uni-directional. Use a pair when you want to
create a stereo effect. The ECM -23F also
incorporates Sony Back Electret technology.

RECORD FOR RECREATION
AND STILL RECREATE NATURAL SOUND.

Maybe you just need a mike to use at

home, to record family sink alongs. Or some-
one's performance on guitar or piano. for your
own enjoyment.

You can still get a Sony Back Electret mike
at a very atlbrdable price. It's the ECM -260E
which plugs into a tape recorder and makes
whatever you record-instrumentals, singing or
speech-sound true to life.

For greatest versatility, use our ECM -I50
omni-directional condenser mike. It's Sony's
tiniest mike. smaller than a dime in circumfer-
ence. and you can clip it to the fingerboard of
a guitar or use it as a lapel or tie tack mike.
(Incidentally, it's great for business conferences
or any occasion when you want the mike to be
inconspicuous.)

Whatever you need to record, and wher-
ever von need to record it. there's a choice Sony
mike to do the job.

And now that you know which mikes to
choose, all you need to do is see your Sony
dealer.

SONY
We've never put our name on anything

that vvasn t the best.

1979 Sore Industrtes. a Div. of Sony Corp. of Amerna. 9 West 57th Sr_ N.Y.. NY 10019. sons ts a registered trademark of the Sony Corporation.
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metal shop. Its dimensions are 17 inches W x 15 inches D x
61/4 inches H. A 7 -inch x 19 -inch steel panel is bolted to the
front, and a perforated steel cover is placed over the chassis
to make it mechanically rigid. The cover is screwed into No.
6-32 nutserts installed in the chassis outer flanges. An interior
view of the chassis component placement and wiring is
shown in Fig. 17. An aluminum chassis can be used, but it is
difficult to paint and may not be strong enough to support
the 38 -pound transformer.

Before painting the chassis, punch and drill all holes,
smooth sharp edges with a file, and remove all corrosion with
a wire brush, sandpaper, and steel wool. For proper ventila-
tion, vent the area beneath the heat sinks by punching eight
1% -inch circular holes under the heat -sink assembly with a
chassis punch. After the chassis is completed, thoroughly
wash it with a spray -and -wipe all-purpose cleaner to remove
oil traces. Next, prime and paint the chassis (I used Rust-
Oleum 960 spray primer and Rust-Oleum 7278 satin black
spray paint). For best results, apply the paint in light duster
coats and allow 30 to 60 seconds for the gloss to disappear
between each spray. This will produce a professional -looking
textured finish without runs. After one coat is built up, wait
at least 48 hours before applying a second. This is important
if the finish is to harden properly and not wrinkle.

The signal input jack must be insulated from the chassis,
and a phono jack which mounts in a circular hole with a
single nut from the back is recommended for this. It can be
insulated from the chassis with a flat washer on one side and
a shoulder washer on the other. The recommended loud-
speaker output connector is a double five -way binding post.
If two single five -way binding posts are used, drill the chassis
for the standard'/, -inch spacing between them.

Before placing the circuit -board and heat -sink assembly
into the chassis, install the power supply and associated a.c.
chassis wiring. The power supply is wired as shown in Fig. 2.
A single central chassis ground point is used, to which all
high -current leads are connected. This central ground point
should be a No. 10 machine screw on which are nine No. 10
soldering lugs separated by No. 10 flat washers. A No. 10
inside star lockwasher is installed under the bottom washer
to ensure that the ground point makes good connection with
the chassis ground through the paint. Firmly tighten the
screw so that these lockwashers engage properly. The green
a.c. safety ground from the power cord, the filter capacitor
grounds, and the two transformer center taps are then con-
nected to the ground point. The circuit board ground wire
and the loudspeaker output ground terminal are also con-
nected to this point after the circuit -board and heat -sink as-
sembly has been installed. The latter connection should be
made with a length of No. 16 stranded wire. It is important to
carefully solder all the high -current leads in the power sup-
ply. Also, the the central ground point must make good elec-
trical connection to the chassis. Before mounting the
transformer, clean all paint and corrosion from its terminals,
coat them lightly with zinc chloride soldering paste, and in-
stall a 1/4 -inch screw -size grommet into each hole in the
transformer mounting brackets. The transformer is installed
with four 14-20 x 3/4 -inch bolts with two No. 10 flat washers
between each grommet and the chassis - one washer be-
tween each grommet and nut, and one washer under the
head of each bolt. Solder separate lengths of No. 16 stranded
wire from the two secondary terminals labeled 571/2 V to the
central ground point. Next, solder separate lengths of No. 16
stranded wire from the two terminals labeled 0 V to one a.c.
input on the bridge rectifier. Similarly, solder No. 16 wire
from the terminals labeled 115 V to the other a.c. input on
the bridge rectifier. Solder capacitor C29 directly across the
two a.c. inputs on the rectifier. Wire the d.c. outputs from the
bridge rectifier to a terminal strip from which separate

lengths of No. 16 stranded wire are connected to each filter
capacitor and to the d.c. power -supply fuse clips. The three
wires on the a.c. power cord must be connected properly to
minimize shock hazard. First, coat each lead with zinc chlo-
ride soldering paste and solder the leads to separate termi-
nals on a terminal strip. Solder a length of No. 18 stranded
wire from the terminal with the green or safety ground wire
to the central ground point. Next, solder a length of No. 16
stranded wire from the white or neutral wire to the 0-V
transformer primary tap. The black or "hot" power -cord wire
should be connected with lengths of No. 16 stranded wire
through the a.c. fuse clip and the a.c. power switch to the
115-V transformer primary tap. The pilot light is connected in
parallel with the transformer primary.

After the power supply has been wired, the heat -sink and
circuit -board assembly can be mounted on the chassis and
connected to the power -supply fuse clips, the central ground
point, and the loudspeaker output terminal. The No. 16 and
22 stranded wires for these connections should already have
been soldered to the circuit board. Before soldering leads to
the loudspeaker output terminals, install the series combina-
tion of resistor R57 and capacitor C26 directly across the ter -

Table I - Codes for external connections to the circuit
board.

Circuit Board Label Connected To
1 Emitter Q26
2 Emitter Q27
3 Emitter Q22
4 Emitter Q23
5 Emitter Q20
6 Emitter Q21
7 Emitter Q24
8 Emitter Q25
9 Collector Q22
10 Collector Q19
11 Base Q19
12 Base Q18
13 Collector Q18
14 Collector Q20
A D3 -D4
B D5 -D6
C Collector Q24
D Collector Q25
E Collector Q30
F Collector Q21
G Base Q20
H Base Q21

I Emitter Q18
Emitter Q19

K Base Q22
L Base Q23
M Collector Q23
N Collector Q31
O Collector Q26
P Collector Q27
Q Emitter Q30
R Base Q24
S Base Q25
T Base Q26
U Base Q27

Emitter Q31
W Base Q30
X Base Q31

Numbers are etched on the copper foil side of the circuit
board and letters on the ground plane side.
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The Eumig FL -1000: The world's only
computer -compatible cassette deck;

your best interface with the world of music.
Capturing the full richness of music on a cassette requires an
extraordinary cassette deck. It takes extraordinarily wide
frequency response. Incredibly smooth tape motion. And an
undistorted dynamic range at least as great as that of your
musical source. It takes the Eumig FL -1000.

You need the ability to use the latest metal -particle tapes, of
course. And separate record and playback head elements
that permit each to be designed specifically for its function
and that let you monitor the actual recording as it is being
made. You need the kind of innovative engineering that
produced the exclusive Eumig Opto -Electronic capstan
drive, which automatically corrects motor speed 15,000
times every second. And the fast, easy -to -use Computest®
system to optimize record bias and Dolby* calibration for
individual brands within each tape type. And you need ex-
traordinary technical performance: a full -range 20-20,000Hz
(=3dB) frequency response; a 0.035% (WRMS) wow/flutter
rating; and a 70dB signal-to-noise ratio.

Thanks to its built-in microprocessor you can "punch in" the
number of any location on the tape, at any time, and the
FL -1000 will immediately advance or rewind to that exact
spot, indicated on a 4 -digit electronic readout so precise it
can be used for automated broadcast stations. (Yes, the
Eumig FL -1000 is a genuinely professional deck.)

A peak -reading fluorescent display shows the exact, instan-
taneous signal level being fed to the tape, and is equipped
with switchable peak -hold, 6 -dB attenuator, and 2 -position

dimmer functions. Mic/line and line/line mixing facilities, with
master attenuator and cross -fader provisions are included,
as are switchable reverb, mic. sensitivity, limiter, MPX filter,
and timer -activation controls.

Above and beyond all these attractive features, however,
the Eumig FL -1000 is the world's first-and only-cassette
deck capable of directly inter'acing with any of the popular
8 -bit home microcomputers. Thanks to its digital read-write
capabilities, the FL -1000 can index all the selections on a
cassette for instant readout on your monitor screen and for
automatic selection sequence. With another program you
can sort all the recordings in your collection by artist, by title,
or however you choose, to instantly identify the cassette
you want and direct the FL -1000 to play any selection on it.
And with such a computer you can completely program-
as the professionals are already doing-the operations of
up to 16 FL -1000's! The Ross bilities are endless.

See your Eumig dealer today for an introduction to the
FL -1000. It will be the beginning of a very beautiful musical
relationship. .(Dolby) s a trademark of Dolby Labs, Inc

Eumig (USA) Inc., La<e Success Bu.iness Park, 225 Community Drive,
Great Neck, New York 11020, (516) 466-6533
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It's called The System,
from Mitsubishi.

And we don't call it ritzy
simply to justify its price.

Because as anyone who
knows woofers from tweeters
will tell you, there's more to
ritzy than mere expense.

There's a pre -amplifier
with complete dual -monaural
construction and a built-in
head amp for moving coil
phonograph cartridges.

A 75 watt, 100 watt, or 150
watt amplifier, each capable of
80 dB inter -channel separa-
tion, a high signal-to-noise
ratio and low distortion.

A Logic Control Turntable
that breaks every record in
the industry for completely

automatic operation. Not to
mention its specially designed
high -resolution, low -resonance
tone arm for faultless sound.

A three -head, closed
loop, dual -capstan drive tape
deck, complete with feather
touch controls that let you
record professional quality
cassette tapes.

Impressed? There's more.
An AM/FM stereo tuner

with a quartz-PLL synthesizer,
plus LED's and digital read-
out, for the ultimate in tuning
accuracy and convenience.

Peak meters that can dock
with the amplifier and monitor
your equipment channel by
channel. So you can maintain
perfect balance and protect
the system from overload.

And last, but not least
ritzy, our exclusive new MS -40
loudspeakers.

They completely eliminate

the spurious vibrations caused
by conventional paper cone
speakers, because they aren't
made from paper.

Instead, we make our cone
with an aluminum honeycomb
core in a sandwich of glass
fiber. The honeycomb structure
is rigid enough to maintain
its shape, yet light enough to
be exceptionally responsive.

Put each of these remark-
able components together in
one handsome rack, and you've
got The System.

One name. One look.
From one company, with

one standard of quality.
Excellence.

MITSUBISHI.
AUDIO SYSTEMS

DR -720 -Rack, DA -P20- Preamplifier, DA-AIODC -Power Amplifier, DA -720 -FM Stereo Tuner, DA -M10 Power Level Meter, DP-EC20 - Turntable Unit, DT-30-
Cassette Tape Deck and MS -40- Speakers. For the name of your nearest dealer, please call (800) 447-4700 (in Illinois, (800) 322-44001. For more information write Melco Sales, Inc.

Dept. 40, 3010 East Victoria Street, Compton, California 90221. In Canada, contact: Melco Sales Canada, Markham, Ontario.
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minals and connect one end of resistor R59 to the loudspeak-
er ground terminal. Solder the other end of this resistor to a
nearby grounding solder lug. The loudspeaker output wire
from the circuit board and the speaker ground wire from the
central ground point can now be connected and all connec-
tions soldered. Next, solder the free end of resistor R58 to a
grounding solder lug that connects to the chassis ground
,near the circuit board ground (to which this resistor con-
nects). The final step is to connect the input leads to the
phono input jack. Solder resistor R1 between the insulated
phono jack ground and a nearby grounding solder lug.

Proper grounding is a must if ground loop problems are to
be avoided. To minimize these problems, separate chassis
and signal grounds were used. The circuit -board ground
plane was insulated from the driver transistor heat sinks so
that there is only one direct connection between the circuit -
board ground and the central ground point-through the
wire soldered to the ground connection nearest the
loudspeaker output connection on the circuit board. There
are three small value resistors that complete the grounding
- R1, R58, and R59. Resistor R1 solders between the insulat-
ed ground terminal on the phono input jack to a solder lug
connected to the chassis ground adjacent to the jack. Resis-
tor R59 solders between the loudspeaker output ground ter-
minal and a solder lug connected to the chassis ground adja-
cent to the loudspeaker output terminal. Resistor R58 solders
between the circuit -board ground closest to the loudspeaker
output connection to a nearby grounding solder lug. Al-
though complicated, this grounding procedure follows the
practices recommended in [161 and should ensure freedom
from oscillations and hum that can be caused by mutual
coupling in the ground system.

These steps complete the amplifier assembly.

E B C

(A)

B
CBE

o
CASE IS COLLECTOR

(B) (C)

Fig. 18 - Transistor pin connections. Views are from
the pin side of each transistor. (A) Small signal plastic
case transistors; (B) TO -S metal case transistors, and
(C) TO -3 metal case transistors.

Turn -On Procedure
Before attempting to apply power to the amplifier, it is

strongly recommended that the entire unit be checked for
errors. If everything appears to be correct, the initial tests can
be performed. First, install the a.c. power fuse; do not install
the d.c. power fuses to the circuit board at this point. Plug
the a.c. power cord into a Variac autotransformer, turn the
amplifier on, and slowly increase the a.c. voltage until a d.c.
voltage of about 5 V is measured with a voltmeter across the
d.c. outputs of the bridge rectifier. The polarity of the vol-
tages on each filter capacitor should now be checked with
the voltmeter before increasing the voltage further. If the
voltage polarity is incorrect on any capacitor, it will short-

circuit if the voltage is increased. If all filter capacitors are
polarized correctly, the a.c. voltage can be increased to 120 V.
Do not increase the Variac above that value. The positive and
negative d.c. power supplies should read within one or two
volts of 85 V. The a.c. power can now be removed. Before
further tests, discharge the filter capacitors with care, since
approximately 110 joules of energy will be stored in them. It
is best to do this by connecting two leads to a 16 -ohm dum-
my speaker -load box and then touching the leads across the
terminals of each capacitor for several seconds. If a dummy
load box is not available, a 3.9-kilohm, 2 -watt resistor can be
used although the discharge will take several minutes. Do
not hold a resistor by its body across the capacitor terminals
to discharge them, for the resistor can become hot enough to
burn the fingers.

In the next test, d.c. power is applied to the circuit board.
Before proceeding, adjust potentiometer R28 for maximum
resistance, i.e. 5 kilohms. This should be verified with an
ohmmeter, for otherwise the power transistors could be dam-
aged in the next test. Install a 10 -ohm, 2 -watt resistor with
clip leads across each d.c. fuse clip to prevent the release of
excessive current into the circuit if there is an error. If every-
thing is normal, the current through the resistors in the next
test will be less than 50 mA and the voltage drop across them
negligible. Apply a 1 -kHz sine -wave signal of amplitude 1 V
rms to the amplifier input. With an oscilloscope, check the
signal at the phono input jack to ensure there are no short
circuits in the input cable from the jack to the circuit board.
If there are no shorts, connect the oscilloscope to the
loudspeaker output terminals. With the a.c. power switch on,
slowly increase the a.c. voltage with the Variac until the out-
put signal is observed. The signal will initially appear as a
clipped sine wave that looks like a square wave. If no prob-
lems are encountered, the a.c. voltage can be slowly in-
creased to 120 V. The amplitude of the sine wave output
signal should be about 60 V peak -to -peak. The input signal
should now be removed and the d.c. output voltage from the
amplifier measured. This should be less than 100 mV, al-
though a slightly higher value is acceptable. The magnitude
of the d.c. offset depends on the matching of the transistors
in the differential amplifiers, i.e. Q1 through Q4.

If the preceding tests are successful, the bias potentiome-
ter R28 can be adjusted next. Remove the a.c. power and
discharge the power -supply capacitors. Install a fuse in the
negative power -supply fuse clip and a d.c. milliammeter
across the positive power -supply fuse clip. With no input
signal and no load connected to the loudspeaker output ter-
minals, slowly turn the Variac up until the a.c. input voltage
is 120 V. Adjust R28 until the milliammeter reads 250 mA. This
will bias the amplifier so that it operates Class -A for a peak
power level of 2 W or less with an 8 -ohm load, thus eliminat-
ing all traces of crossover distortion. Let the amplifier idle for
at least 30 minutes while readjusting R28 for 250 mA every
few minutes. When the current stabilizes to this value, the
heat sinks will be warm to the touch.

The amplifier is now ready to be used. Turn it off and let
the power supply discharge. When the milliammeter reading
drops to zero, remove it from the fuse clip and install the
positive power -supply fuse. The amplifier will have no turn-
on thump if it is switched on after the power supply has
completely discharged. This takes several minutes after each
turn-off. To prevent turn -on thumps from the preamplifier
from reaching the loudspeaker, always turn the preamplifier
on for several seconds before turning on the power amplifier,
and always turn the power amplifier off and wait until the
sound stops before turning off the preamplifier. This proce-
dure should always be used with d.c.-coupled amplifiers to
prevent d.c. transients generated in the preamplifier from
reaching the loudspeakers.
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Speaker for higher.

Unique qualifications.
For example, a tweeter

mounted directly in the grille.
It's the Jensen 61/2" Coax

II car stereo speaker. And
by putting the 2" tweeter
where it is, we've improved
the high frequency disper-
sion. And slimmed
down the speaker.

Experienced
treble -shooter
....for better
dispersion.
High frequencies

can be tricky... they
usually just want to
travel straight for-
ward. But the up -front
position of this direct
radiating tweeter
helps disperse those
highs throughout the
whole car.

So whether you install
these speakers low in your
front doors or back in the
rear deck, you can be sure
you're going to hear all of
the treble this unique speaker
has to offer.

Beefed up music.
That's what you'll get

from the 61/2" Coax II. Music
with plenty of meat on its

2" Direct
radiating
tweet er

bones. Music with a frequency
response that stretches from
50 Hz to 40,000 Hz.

Not only from the tweeter
in the grille. But also from
the 6" woofer behind it. This
woofer's hefty 16 oz. magnet
and large 1" Nomex voice

50 watt
power
handling
capacity

Large 1 '
Nomen
voice
coil

Massive
16 oz.
magnet

coil serve up a second helping
of full, balanced bass. While
a responsive rim suspension
and meticulous cone design
give this speaker extra sen-
sitivity.

This highly efficient, 4
ohm Coax II will handle up
to 50 watts of continuous
power. And make the very
most of it.,

Woofer.
tweeter
and grille
combined
into
single unit

A slimmed down
speaker.

No extra fat on this
speaker... it's only 15/8"dee
and it fits your current 51/4"
cutout. So it will fit in more
car doors, more rear decks,
and more tight spaces than

ever before.
The Jensen 61/2"

Coax II is also easier
to install, thanks to
its new uni-body con-
struction. The grille
is permanently affixed
to the speaker unit.
Which not only makes
installation easier, but
also means a sturdier
speaker with less vi-
bration.

Excellent
references.
Give a listen to

the new Jensen 61/2" Coax
II's. The speakers with the
grille -mounted tweeters.

We think you'll agree
that they're just the right
speakers to fill the position
in your car.

JENSEN
SOUND LABORATORIES

AN ESMARK COMPANY
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Concluding Comments
The basic circuit topology of the amplifier was originally

conceived in 1975. With the enormous tasks of completing
the circuit design details, translating them into a finished am-
plifier, and describing its construction for this article accom-
plished, the task of building a second amplifier to complete a
stereo system will begin.

The original intent was to build a single stereo amplifier
rather than two mono units. However, I recognized that most
audiophiles who build the amplifier would probably prefer
the two channels with separate power supplies. Thus, weight
and size limitations dictated a separate chassis for each chan-
nel. A single chassis and power supply can be used if desired,
although a special grounding procedure must be observed to
prevent hum caused by ground loop problems. The two pho-
no input jacks should be installed adjacent to each other.
Connect their insulated grounds together and use a single
resistor R1 from this connection to a nearby grounding solder
lug. Omit the No. 22 ground wire that connects from the
circuit -board ground of one channel back to the central
ground. This circuit board will then be grounded back
through the phono input cable grounds, the circuit -board
ground plane of the other channel, and the No. 22 wire
which connects that channel to the central ground point.
Resistors R58 and R59 should be installed on both channels
as described previously.

The problem of obtaining parts is not a trivial one. The
transistors and diodes cannot be bought from consumer
electronics stores or those that supply TV repair shops; they
can only be ordered through industrial electronics suppliers.
Under no conditions should substitute transistors or diodes
be used, for the amplifier is frequency -compensated only for
the types and manufacturers specified in the parts list. Many
parts, such as heat sinks and filter capacitors, can be obtained
from money -saving mail-order electronics surplus compa-
nies. There are also many mail-order firms that sell high -qual-
ity non -surplus items such as carbon film resistors, small elec-
trolytic capacitors, small signal transistors, zener diodes,
chassis hardware, etc. at bargain prices. The addresses of
these companies can bé found in the back pages of many
consumer electronics magazines. (A list of sources for parts
will be sent with all circuit board orders from the supplier
listed in the accompanying parts list.)

The power transformer is the single most expensive item in
the amplifier. If two surplus 230- to 115-V transformers can
be found, their primaries can be connected in parallel and
secondaries in series to form a 115- to 115-V transformer. If
the transformers are not connected properly, the series
secondaries will be out of phase and the voltages will cancel.
Therefore, an a.c. voltmeter should be used to verify that the
secondaries are phased properly. The current rating of the
115-V windings should be no less than 10 A. The specified
transformer has a current rating of 12 A with its two 6-A
secondaries connected in parallel for a 115 to 115-V rating.
One measure of transformer quality is the weight. The speci-
fied one weighs 38 pounds, which should be comparable to
the total weight of any substitute transformers. Under no
conditions should more than 85 V be used on the amplifier
power supply. With substitute transformers, it is sometimes
possible to remove several turns from the secondary to re-
duce the output voltage in case it is too high. If the line
voltage runs higher than 120 V a.c. with the specified
transformer, the 125-V primary tap should be used. If a 230-
W amplifier is sufficient, the use of the 125-V tap is highly
recommended. This will ensure protection of the amplifier in
case the a.c. line voltage increases due to poor regulation by
the power company. With a line voltage of 120 V a.c., the
power supply voltages will be plus and minus 80 V.

Removal of the Bessel input filter to increase the amplifier

bandwidth beyond 40 kHz is not recommended, for the fre-
quency compensation will be affected. Capacitor Cl in this
filter affects the high -frequency bandwidth of the input stage
for signals applied to the feedback input. Its removal may
cause oscillations. Also, because the amplifier slew rate is so
high, the filter protects the amplifier and its loudspeaker load
from accidental or unintentional ultrasonic input signals.
Some advertisements have misled audiophiles to believe that
very wide bandwidths are required for negligible phase dis-
tortion. Thus, some builders may be tempted to remove the
filter to extend the amplifier bandwidth to 500 kHz. Do not
do this, for the circuit still has a bandwidth of 500 kHz with
the filter. The filter simply prevents signals with a frequency
higher than 40 kHz from entering the circuit. The phase re-
sponse of the Bessel filter has been carefully researched [3].
The filter phase response is such that it introduces a constant
time delay in the audio band of 5.4 pS. This delay is equiva-
lent to the listener moving 1/16 inch back from the
loudspeaker. Further, it is minuscule compared to the time
delay between an original recording session and any play-
back of the recording. As a point of interest, the nice phase
characteristics of a Bessel low-pass filter are not shared by a
Bessel high-pass filter. Thus, unfortunately, the low -frequen-
cy phase response of loudspeakers cannot be successfully
linearized with the Bessel alignment.

As stated previously, removal of the limiter circuit is not
recommended. Its threshold is high enough so that it would
not be triggered by normal loudspeaker loads. Also, the lim-
iter cricuit will not respond to fast transients so that it will
not limit the slew rate of the amplifier with normal loads.
Without the limiter, an accidental short circuit on the
loudspeaker output can severely damage the amplifier, and I
have heard from several builders of the low TIM amplifier
[4], [5] who related their unfortunate experiences. In one
case, the builder lost his amplifier when he sat on the bed;
investigation showed that the loudspeaker wire ran under
the carpet and beneath the bedpost.

Finally, there are some precautions which should be ob-
served in testing the amplifier. Never attempt to apply con-
tinuous large -amplitude high -frequency sine waves or square
waves to the input. Not only could the output transistors be
damaged, but resistor R57 will surely be fried. This resistor
must be noninductive, and thus a carbon composition resis-
tor is specified. The highest wattage standard carbon -compo-
sition resistor is 2 W. If the amplifier is tested at 20 kHz with a
full power sine wave, it will dissipate 3 W. With a square
wave, it would be about double this figure. If the builder
anticipates that the amplifier will be subject to continuous
sine or square wave tests that could fry R57, it is recommend-
ed that four 39 -ohm 2-W resistors be connected in parallel to
form this resistor, which will increase its power rating to 8 W.
During any tests, occasionally touch these resistors to check
that they are not so hot that they could be damaged. With
normal audio signals, R57 is safe at 2 W. If R57 is unknowing-
ly fried during a test, the stability of the amplifier with reac-
tive loads could be affected. This means that it may oscillate
with reactive loads and possibly damage the output transis-
tors.

For those readers who wish to ask questions or make com-
ments about this construction article, I ask that you please
not use the telephone. I must politely refuse all calls made to
my office at Georgia Tech that pertain to this type of project.
Instead, mail letters to me and enclose a self-addressed
stamped envelope for return; I will make every effort to an-
swer them. I sincerely hope that the ideas I have expressed in
this article will spark the imagination of readers, and I wish
the best of luck to those who build the amplifier. The best
advice I can offer is to take your time! It has taken me four
years to build my amplifier, and I estimate that anyone who
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HEAR
WHAT YOU'VE BEEN

MISSING:
Listen with an 801 Omnisoníc Imager; M

a quantum leap forward in stereo reproduction!
OMNISONIC IMAGERY'" IS HERE!
Our innovative state -of -the-art electronics create
a totally unique sound environment never before
possible. With an 801 Omnisonic Imager", you can
now experience the physiological sensation of what
amounts to three-dimensional sound reproduction
- what we call omnisonic imagery- - from just
two speakers! Sound appears to come from many
sources in the listening area, depending on the
quality of the signal source. A common reaction
is to look about for other speakers. And you don't
have to sit rigidly fixed at a focal point between
the speakers to enjoy omnisonic imagery'"!

RETROFITS TO MOST STEREO SYSTEMS!
Any unit with a tape monitor facility (internal tape
loop) can mate with an 801 Omnisonic Imager'. It
also has a built-in tape monitor button so you don't
lose your existing tape monitor facility.

The 801 Omnisonic Imager" works on any stereo
source - FM, tapes, and records. You can record
selections via the 801 Omnisonic Imager'" and replay
them on conventional home -use stereo equipment.

Now that you've read all about our
801 Omnisonic Imager, don't you think
it's time to hear one? If we have
stimulated your interest in
seeking the finest sound
reproduction in the purest
sense. please ask your dealer
fora live demonstration. If you
have any questions, or need
to know the name of the dealer
íiearest you, call or write to:

QMNISONIX,LTD
P.O. Box 307
Walliigford CT U.S.A. 06492
(203: 237-4203/265-9753

THREE DIMENSIONS IN SOUND!
Stereo without an 801 Omnisonic Imager'" produces
sound from two distinct sources. Music from the
speakers arrives at your ear, but most of it falls to
the floor. The result is often "muddiness" and loss
of presence. Only two dimensions result - volume
level and stereo separation.

Stereo with an 801 Omnisonic Imager' creates
omnisonic imagery'" never before possible. Sound
seems to come from the near and far. At times, it
surrounds you, and appears to come from behind
you and below you. The sound never has a chance
to fall to the floor. It is so alive with movement
that it envelopes you. Three dimensions - volume
level, stereo separation, and omnisonic imagery"
are apparent with an 801 Omnisonic Imager .

LIFETIME WARRANTY!
You get a lifetime warranty on the active circuitry,
and one year on all other nomponents (excluding
case and line cord), provided your 801 Omnisonic
Imager" is used as specified.

Dealsrs - join our rapidly -growing network. Write to our Sales
Dept for details. Visit our booth at the June C.E.S., Chicago. D-26 Lobby Level

Honeybox', Omnisonic Imager", Omnisonic Imagery', and HBX' are trademarks
of Orsnisonix, Ltd.

Enter No. 25 on Reader Service Card
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takes less than four months to acquire the parts and build it
will do a sloppy job. Happy listening! Q

Addendum
Although not indicated on the circuit diagram, parts list, or

parts layout, the protection circuit should be modified by the
addition of two diodes and two resistors. The diodes should
be type 1N4934. The resistors should be 680 -ohm 1/4 W 5
percent. Solder one diode and one resistor in parallel across

the leads of capacitor C17 and the other diode and resistor in
parallel across the leads of capacitor C18. The banded end or
cathode of the diode which connects in parallel with C17
should be the end that connects back to the center lead or
base of transistor Q14. The unbanded end or anode of the
diode which connects in parallel with C18 should be the end
that connects back to the center lead or base of transistor
Q15. If the diodes are installed backward, the operation of
the protection circuit will be seriously affected.

Parts List
All resistors are 1/4-W 5 percent carbon film unless other-

wise specified. Manufacturer codes for active devices: M -
Motorola, R -RCA, I -ITT, N -National Semiconductor. Do
not substitute transistor or diode types or manufacturers.

R1-4.7 ohm.
R2-43 kilohm.
R3, R4-6.2 kilohm.
R5 through R12 and R29, R30-270 ohm.
R13, R14-10 kilohm.
R15, R16-1.2 kilohm.
R17, R18-4.3 kilohm, 1 W.
R19, R40-240 ohm.
R20, R52, R53, R54, R55-5.6 kilohm, 1 W.
R21-56 kilohm.
R22, R23-20 ohm.
R24, R25-330 ohm.
R26, R27-1 kilohm.
R28-5 kilohm trimpot (CTS X201R).
R31, R32-3.9 kilohm, 1 W.
R33, R34, R35, R36-360 ohm.
R37, R38-100 ohm.
R39-470 ohm.
R41 through R48-0.22 ohm, 5 W.
R49, R51-15 kilohm, 1 W.
R50-39 ohm.
R56-10 ohm, 2 W.
R57-10 ohm, 2 W or four 39 -ohm, 2 W resistors in

parallel (see text).
R58-3.3 ohm.
R59-1 ohm, 1/2 W.
C1-430 pF silver mica (Arco DM15-431J).
C2, C3, C24, C25-270 pF silver mica (Arco DM15-271J).
C4, C5-15 pF silver mica (Arco DM15-150J).
C6, C7-330 N F, 10-V radial electrolytic (Panasonic 330/10R).
C8, C14, C17, C18, C26, C27, C28-0.1 p F, 100- or 250-V me-

tallized polyester (Plessey Minibox 0.1/100 or 0.1/250, C or
D box).

C9-15 pF silver mica (Arco DM15-150j).
C10, C11-100 p F, 50-V axial electrolytic (Panasonic 100/

50A) .
C12, C13-10 pF silver mica (Arco DM15-100J).
C15, C16, C23-0.01 p F, 400- or 630-V metallized polyester

(Plessey Minibox 0.01/400 or 0.01/630, B or C box).
C19, C20-100 p F, 100-V axial electrolytic (Mallory

TC10101B).
C21, C22-25 p F, 100-V axial electrolytic (Mallory

TC10250C).
C29-0.1 p F, 250-V metallized polyester (Panasonic 104K).
C30-0.01 N F, 630-V metallized polyester (Plessey Minibox

0.01/630, C box).
C31, C32, C33, C34-8,600 N F, 100-V electrolytic (Mallory

CG832U100G1).
11-10 turns No. 22 solid insulated wire wound tightly

around R56 and soldered to the resistor leads.
D1, D2 -Two 1N5250B 20-V zener diodes in series for each.
D3, D4, D5, D6 -1 N4001, 1N4002, 1N4003, or 1N4004.

D7, D8, D9, D10-1 N4934 (M) fast recovery rectifier.
D11, D12 -1 N4935 (M) fast recovery rectifier.
Rect 1 - MDA3504 (M) 400-V, 35-A bridge rectifier.
Q1, Q2, Q5, Q8, Q13, Q14 - MPS8099 (M) or 2N5210 (M, I,

or N).
Q3, Q4, Q6, Q7, Q15 - MPS8599 (M) or 2N5087 (M, I, or N).
Q9, Q11, Q17, Q29- MM5415 (M) or 2N5415 (R).
Q10, Q12, Q16, Q28 -2N3439 (M or R).
Q18, Q30-MJ15001 (M).
Q19, Q31 - MJ15002 (M).
Q20, Q21, Q24, Q25 - MJ15003 (M).
Q22, Q23, Q26, Q27 -M115004 (M).
T1 - Signal transformer 230-6, 115V C.T., 12A (Signal

Transformer, 500 Bayview Ave., Inwood, N.Y. 11696).
Fl, F2 - 8-A 3AG fast blow fuse (Littlef use 312008).
F3 - 6.25-A, 3AG slow blow fuse (Littlefuse 3136.25).
Si - 15-A 125 VAC two -pole single -throw circuit breaker

(Airpax T21 -2-15.0A-01031) with both poles wired in paral-
lel, punch chassis for 1/2 -in. hole.

One neon pilot lamp (Drake 6063-001-634), drill chassis for
3/a -in. hole.

One etched, plated, and drilled ground plane circuit board
(see text).

Two heat sinks to mount on circuit boards for Q18, Q19, Q30,
Q31 (see text).

One three -conductor UL -type Si No. 16 a.c. line cord (Alpha
618) and line cord strain relief (Heyco SR -6P3-4), punch
chassis for 5/a -in. hole.

One phono chassis jack (Switchcraft 3505F) insulated from
chassis with 3/4 -in. I.D. nylon shoulder washer on one side
and flat nylon washer on other, punch chassis for 1/2 -in.
hole.

One double five -way binding post (Superior Electric DF30-2-
BRC) for loudspeaker output terminals.

Three 3AG fuse mounting holders (Littlefuse 357001).
Four 4-40 x 1/4 in. x '/4 in. O.D. aluminum threaded round

spacers (Waldom 60477) for mounting circuit board to heat
sinks.

Twelve TO -3 transistor sockets, molded types preferable.
Twelve TO -3 mica insulating wafers.
Eight TO -5 transistor finned heat -sink coolers (Wakefield

205CB).
Two Wakefield 441K transistor heat -sink coolers drilled for

Q20 through Q27 and D3 through D6 (see text).
Misc. - Suitable heavy-duty steel chassis with cover; mount-

ing brackets for circuit board and heat -sink assembly; sili-
cone heat -sink compound; shielded phono cable; No. 16,
18, 20, and 22 stranded hook-up wire; No. 22 solid hook-up
wire; five heavy duty Y2 -in. hard plastic feet; No. 6 and No.
10 soldering lugs; chassis hardware; rubber grommets for
mounting transformer; etc.
An etched, drilled, and reflow solder -plated circuit board

plus two mating heat sinks punched for the four driver
transistors are available for $16 from Custom Components,
P.O. Box 33193, Decatur, Ga. 30033. Shipping and handling
charges for orders inside the continental USA are $1.00 plus
five percent of the total price of each order. Georgia residents
must add four -percent sales tax.
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Recording studios and radio stations that pride themselves on the quality of their
master tapes and broadcast signals specify Studer Revox audio equipment.

If you take the same kind of pride in the quality of the music reproduction in your
home, you'll specify Studer Revox, as well. Like the new B780, the first receiver good
enough to be a Revox.

A sophisticated microprocessor and quartz -crystal reference oscillator provide the
B780 with a digital synthesis FM tuning system so accurate that the only way to equal

it manually would require a

After equipping the laboratory distortion analyzer.
The microprocessor memory

als lets you "

world's most advanced the frequenciesr(anndm"
even the optimal antenna

sound studios, Studer Revox
rotator
ags > si

to 18 stations,

isread foryour for instant
digital frequency readout tells

you exactly where you are, and

liven room a signal strength meter calibrated directly
in dBf tells you just how much signal
your antenna is supplying.

And if stations in your area utilize Dolby FM processing, a simple plug-in circuit
board is available.

LED digital indicators independently show which of the five stereo inputs is being fed
to your recorder(s) and which to your speaker system(s). Separate bass, treble, and
presence controls (plus defeat switch), along with separately switchable high- and low-cut
filters, ensure proper tonal balance between nearly any music source and your living-
room/loudspeaker acoustic environment. And the power amp features individual -stage,
local feedback design for lowest TIM (transient intermodulation distortion) and a sophis-
ticated SOAR protection circuit that safeguards both the amplifier and your speakers.

Of course, professional -oriented designs cost more than "home consumer" equip-
ment. You can feel it in the controls and you'll hear it, not only now, but years from now.
With Studer Revox, professional design is a matter of pride. and if you share that pride
in sonic quality, you'll visit your Revox dealer.

SUM ED) REVOX
Studer Revox America, Inc. 1425 Elm Hill Pike

Nashville, TN 37210, (615) 254-5651
Offices: LA (213) 780-4234; NY (212) 255-4462
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The Franklin Mint Record Society presents
the ultimate private library of recorded music

7ioogrei'ecordi
o aZ ime 9

A unique collection of the greatest performances ever recorded,
selected by an international panel of music authorities
and presented on 100 records of superb proof quality.

or the first time in history, the
world's greatest works of music
-and the greatest recorded
performances of those works-
have been brought together in
one unique collection of dis-

tinctively high -quality records. Truly the ulti-
mate collection of fine recorded music.

These are the supreme masterpieces of
man's musical genius, performed by the most
outstanding artists of the century. Together,
they form a record library unprecedented-
and unsurpassed-in the entire history of
music. The 100 Greatest Recordings of
All Time.

The greatest music-and the greatest
performances

An international panel of renowned music
authorities was appointed to participate in
the selection of these great recordings. This
distinguished panel considered countless re-
cordings of each of the greatest works of
music-a momentous task.

For instance, members of the panel re-
viewed 24 recordings of Beethoven's 7th
Symphony and chose the one recording they
considered superior to all others: Toscanini
with the New York Philharmonic.

From 30 great recordings of Tchaikovsky's
Nutcracker Suite, the panel selected the
one greatest performance: Arthur Fiedler
and the Boston Pops.

Similarly, the recordings of other great
symphonies, concertos, sonatas, rhapsodies,
ballet and vocal music were reviewed and
the most outstanding performance in each
instance recommended.

The creation of this definitive collection
has been made possible through the cooper-
ation of leading record companies both here
and abroad. And now, The 100 Greatest

Recordings of All Time is being issued by
The Franklin Mint Record Society.

Among the works chosen for this collection
are immortal masterpieces by Beethoven,
Brahms, Mozart, Tchaikovsky, Schubert,
Rachinaninoff, Debussy, Verdi-performed
by such superb artists as Vladimir Horowitz,
Jascha Heifetz, Enrico Caruso, Van Cliburn,
Isaac Stern, Artur Rubinstein, Leontyne Price
-with the world's great orchestras under the
direction of Toscanini, Ormandy, Bernstein,
Stokowski, von Karajan, among others.

In every sense, the ultimate private library
of recorded music-to be cherished for a
lifetime, and presented as a legacy to later
generations.

Superb proof -quality records

Each record is exceptional for its clarity and
tonal quality-capturing the beauty of to-
day's finest performances and of the historic
performances of the past. Indeed, the re-
cordings of legendary greats such as Caruso
and Ponselle have been remarkably improved
by electronically removing imperfections in
the earlier recordings.

A superior vinyl material, containing its
own anti -static element, is used in the pro-
duction of these records. This special ma-
terial, and the process by which the pressing
is made, results in a record that is more
rigid, durable and resistant to dust. A record
that has true fidelity, clearer sound quality
and a long life.

To further assure their quality, the records
are pressed in a special "clean room" similar
to the facility in which The Franklin Mint
produces its flawless proof -quality coins. In
this atmosphere -controlled clean room, the
most meticulous attention is paid to the
pressing of the records. And the records are

carefully inspected to make certain that the
full quality of each original recording is
faithfully preserved.

Together, these important features enable
the Society to create a collection of proof -
quality records-records that offer greater
clarity of sound, and are quieter and clearer.

Handsome library cases provided

To house these magnificent proof -quality
records, special library cases are provided
for all 100 records in the complete collection.
Each library case holds two long-playing
12" records and is sturdily hardbound and
attractively designed. Displayed in a book-
shelf, breakfront or cabinet, these handsome
library cases will be an impressive addition
to any home.

The fifty library cases also include specially
written and illustrated commentaries discuss-
ing the great masterpieces and their com-
posers, and providing fascinating background
information on the famous orchestras, con-
ductors and soloists included in the collection.

Thus, you will enrich your understanding
of great music-and you will introduce your
entire family to a world of pleasure and cul-
tural satisfaction.

Created solely for subscribers to this series

The 100 Greatest Recordings of All Time
are produced exclusively for those who enter
subscriptions to this series. The collection
may be acquired only from The Franklin
Mint Record Society. It will not be sold in any
record stores.

To begin building your private library of
the world's greatest performances on proof -
quality records, mail your application by
May 31, 1980.
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THE ADVISORY PANEL

MARTIN BOOKSPAN, music critic and com-
mentator
SCHUYLER G. CHAPIN, Dean, School of the
Arts, Columbia University
FRANCO FERRARA, Academia di Santa
Cecilia, Rome
R. GALLOIS MONTBRUN, Conservatoire Na-
tional Superieur de Musique, Paris
IRVING KOLODIN, music editor, The Saturday
Review
WILLIAM MANN, senior music critic, The
London Times
MARCEL PRAWY, Vienna Academy of Music
ANDRE PREVIN, Principal Conductor, London
Symphony Orchestra
WILLIAM SCHUMAN, composer, first winner
of Pulitzer Prize for music
H. H. STUCKENSCHMIDT, Akademie der
Kuenste. West Berlin

E SUBSCRIPTION APPLICATION

The Franklin Mint Record Society
Franklin Center, Pennsylvania 19091

Please enter my subscription for The 100
Greatest Recordings of All Time, consisting
of one hundred proof -quality records in spe-
cially designed library cases. I understand that
I may discontinue my subscription at any
time upon thirty days' written notice.

No payment is required at this time. I will
be billed for each record in advance of ship-
ment at 59.75* plus 51.75 for packaging, ship-
ping and handling. My records will be sent
to me at the rate of two per month.

'Plus my state sales tax

Signature .P.uc.no.. e.. ...CT ,o «...,,.C..

Limit: One collection per subscriber
Please mail by May 31, 1980

Mr.
Mrs.
Ms

Address

City

State, Zip

GUARANTEED PRICE: In spite of strong
inflationary pressures in the record industry,
the price of 59.75 per record will be guaranteed
to each subscriber by The Franklin Mint Rec-
ord Society for every record in the collection.
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Crown Model FM -1 Stereo FM Tuner

Manufacturer's Specifications
Mono Usable Sensitivity: 10.8 dBf

(1.9 pV).
50-db Quieting Sensitivity: Mono, 14

dBf (2.75pV); stereo, 36.1 dBf (35
p V).

S/N at 65 dBt Mono, 70 dB; stereo, 65
dB.

THD at 1 kHz: Mono, 0.1 percent;
stereo, 0.09 percent.

Capture Ratio: 2.0 dB.
Alternate Channel Selectivity: 75 dB.

Crown International of Elkhart, Indiana, long renowned for
their high -quality amplifier and preamplifier products, has
finally come up with an FM tuner designed to match and
complement their other high -end audio products. The Model
FM -1 looks distinctively different from any other tuner we
have ever seen. As you might expect, in these days of digital
readout audio equipment, the conventional flywheel and
dialstring have been replaced by a quartz -crystal referenced
LSI digital controller. In deference to the traditionalists who
insist upon seeing where they are on the FM dial, an analog
frequency reference band, composed of a series of LED indi-
cators, is located to the nght of the purely digital frequency
readout. These LEDs, 20 in all, simply flash to indicate the
nearest MHz to which the unit is tuned.

Additional LED displays to the left of the frequency
readout area are used to indicate multipath reception and
signal strength. Unlike the usual mechanical signal -strength
meter found on many tuners and receivers, the LEDs of the
signal -strength indicator display on the Crown FM -7 have
been calibrated to provide meaningful indications of signal
strength. Specifically, on the sample tuner we tested, illumi-
nation of successive LEDs occurred at the following levels of
input signal at the antenna terminals: 31 dBf, 35 dBf, 40 dBf,
45 dBf, 51 dBf, 55 eBf, 62 dBf, 75 dBf, and 85 dBf. The multi -

Stereo Separation: 45 dB at 1 kHz, 35
dB at 10 kHz.

General Specifications
Weight: 151/2 lbs. (7 kg).
Price: $995.00.

path -indicating LEDs show the amount of multipath interfer-
ence being received, so that a minimum or no indication on
this bank of LEDs is to be sought when orienting any FM
antenna connected to the FM -1.

Five push buttons at the lower left of the front panel han-
dle power turn -on, selection of 25- or 75- HS de -emphasis,
FM muting, stereo/mono selection, and high -blend filtering.
The action of this last button is somewhat unexpected since
what we feel to be the normal position, where the filter is
defeated, is the depressed position. We usually assume the
"out" position to be the normal one.

All of the remaining functions of the FM -1 are controlled
by touch -button surfaces along the lower edge of the panel,
which is gently sloped upward for easy finger access. A Pro-
gram button and five preset touch switches are used to store
five favorite station frequencies in the tuner's "memory." To
program the unit, one simply tunes to the desired frequency,
touches the program button and then touches one of the five
numbered buttons. To recall the frequency memorized, it is
then simply necessary to touch the appropriate numbered
button. A pair of arrow -marked segments of the switching
area are used to tune the FM -1. By repeatedly touching and
releasing one of these segments, the tuner will tune in 200-
kHz increments. By pressing and holding either the Up or
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Down button, continuous scanning of the entire FM band
takes place, enabling you to reach a desired frequency more
quickly.

Tapping the Scan segment switch causes the tuner to scan
the FM band until it finds a signal it can lock onto. Once
locked in, the unit will allow you to sample the program
material being broadcast for approximately seven seconds. If
you hear something you like, you simply touch the Scan seg-
ment again. Otherwise, the FM -1 will scan to the next usable
signal and repeat the process until you give it a command to
stop scanning.

By touching the Search segment switch, the FM -1 will
search up or down the FM band until it comes across a signal
whose strength is great enough to overcome the mute
threshold level. When the FM -1 locks onto a signal in the
search mode, it will remain tuned to that signal until another
command has been entered. Finally, the Stereo Search switch
segment initiates the same sort of band searching as does the
Search button, except that the search operation will only
stop when stereo signals of adequate strength are encoun-
tered. Interestingly, if you push the Mono/Stereo switch so
that it is in the mono mode and then touch the Stereo Search
segment, the tuner will continue to search, endlessly, until
you cancel the command, since it cannot intercept a stereo
signal under those conditions.

If the a.c. current goes off or if the unit is unplugged, and
then normal supply of power goes on again, the digital
readout will display the frequency of (and the tuner will be
tuned to) the signal last listened to before the power inter-
ruption.

There are two sets of output jacks on the rear panel of the
FM -1. Both deliver the same signal, but the signals available
at the "variable" jacks are controllable in level by means of
potentiometers from around 160 pV to 0.9 V. Another control
on the rear panel is used for adjusting mute threshold level,
while additional rear panel jacks permit connection to an
oscilloscope for visual display of multipath.

Six double-varactor diodes are used in the front end of the
FM -1, instead of the conventional mechanically tuned varia-
ble capacitor. A combination of three linear -phase ceramic
filters, followed by a single SAW filter, are used in the FM i.f.
section of the tuner. The memory system of the tuner uses an
electronically alterable ROM which insures memory reten-
tion of selected frequencies even after the power is turned
off.

In addition to using the FM -1 as it comes, adaptor hard-
ware consisting of "mounting ears" and the required bolts
are supplied for mounting the unit in a standard 19 -in. rack.
Alternatively, Crown has available an optional hardwood
cabinet into which the FM -1 can be installed.

Laboratory Measurements
Usable sensitivity in mono measured 10.7 dBf (1.9 pV) as

claimed. Stereo switching threshold was set a bit higher than
we would like to see, which limited stereo usable sensitivity
to 31.6 dBf (21 pV). Fifty -dB quieting sensitivity measured
14.7 dBf (3.0 pV) in mono and a very satisfactory 34.7 dBf (30
pV) in stereo. Best signal-to-noise in mono and stereo, for 65
dBf input signal strength, measured 76 dB and 71 dB respec-
tively. Clearly, the advantages gained through varactor tun -
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Fig. 1-Mono and Stereo
quieting and distortion
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ing (programmability, frequency synthesis, etc.) are still
offset, in part, by signal-to-noise considerations, though the
figures obtained for the FM -1 are adequate in most listening
situations.

The quieting and distortion characteristics of the FM -1 are
shown in the graphs of Fig. 1. Harmonic distortion for mono,
with a 1 -kHz modulating signal, reached a low of 0.06 per-
cent; the same low level of distortion was obtained in stereo.

At the other standard test frequencies, distortion in mono
remained quite low, with readings of 0.1 percent at 100 Hz
and 0.15 percent at 6 kHz. In stereo, THD measured 0.25
percent at 100 Hz and 0.33 percent at 6 kHz. Capture ratio, at
65 dBf, measured 1.8 dB, a bit better than the 2.0 specifica-
tion. Alternate channel selectivity measured 83 dB, an excel-
lent value for a tuner which is not equipped with variable i.f.
bandwidth facilities, while spurious response rejection mea-
sured 76 dB.

Frequency response in both the stereo and mono modes
was extremely flat, as can be seen from the upper trace of Fig.
2. Deviation from flat response was no greater than ±0.5 dB
from 30 Hz all the way to the 15 -kHz extreme. The lower
curve of Fig. 2 represents stereo separation (each vertical di-
vision in the display is 10 dB of amplitude), and it is interest-
ing to note that there was very little loss of separation at the
frequency extremes compared with separation at 1 kHz. Spe-
cifically, we measured 50 dB of separation at 100 l-fz and 1
kHz, and 45 dB at 10 kHz. Excellent performance!

Figure 3 illustrates what happens when the stereo filter is
activated. The designers of the FM -1 have chosen to intro-
duce an extreme amount of blend to reduce weak -signal
stereo noise and distortion; so much so that.when this fea-
ture is used, there is very little separation remaining above 2
kHz or so.

Figure 4 illustrates the nature of the crosstalk observed in
the unmodulated channel output of the tuner when a 5 -kHz
signal is used to modulate the opposite channel to a level of
100 percent. The spectrum analyzer was swept linearly this

Fig. 2-Frequency response
and stereo separation.

001
80

time (5 kHz per horizontal division) and vertical amplitude is
still 10 dB per division. The tall spike at left represents the
desired output from the modulated channel -output terminal.
The shorter spike, contained within the tall one, is the actual
5 -kHz crosstalk observed in the opposite channel, while the
additional spikes to the right represent distortion compo-
nents in the crosstalk signal, 19 -kHz pilot -carrier component
and, at the right of the display, minute amounts of 38 -kHz
and other subcarrier harmonic components.

Use and Listening Tests
The Crown FM -1 is certainly an easy tuner to use, and one

which assures minimum -distortion tuning and complete
freedom from drift. Externally, it offers a degree of elegance
which is totally consistent with that offered by other Crown
audio products. As for sound quality and reception capabili-
ty, the FM -1 will in most every case be limited by the quality
and strength of the signal from the FM station, rather than its
own abilities. There is sufficient range of mute threshold con-
trol to take care of virtually all listening situations, though as
we mentioned earlier, we would have preferred a lower ster-
eo threshold switching point in view of the fast quieting
characteristics of the tuner.

Evaluating the FM -1 simply in terms of dollars per dB or
NV will not tell the whole story of this tuner. While it will

certainly perform with most every unit on the market today,
the host of convenience and tuning accuracy features must
also be taken into account. If one is going to go beyond good
basic performance and desires a tuner with such niceties as
digital readout, signal locking, memory recall of stations even
after power failures, touch selection of station search, etc.,
then the near -$1,000 price tag of this American -made tuner
will be seen to be much more reasonable. It's a matter of
paying your money and taking your choice, and whoever
said features and quality came cheap. Leonard Feldman

Fig. 3-Separation vs. frequency with
the blend filter on.

Enter No. 90 on Reader Service Card
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Fig. 4-Crosstalk components
for 5 -kHz modulating signal.
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At last,
an amplifier
that listens

to loudspeakers.
You buy an amplifier to drive loud-

speakers. If you're like most people,
you rely heavily on distortion "specs"
to make a buying decision. SAE found
that today's specs don't tell you every-
thing. How could they when the tests
for these specs don't even require an
amplifier to drive a loudspeaker!!

They use a load
resistor instead ... a
static, predictable,
unchanging
representation
of the dynamic, predictable

Lo

unpredictable, ever-changing loud-
speaker. As a result, specs can't tell
you how well an amplifier is going to
handle your loudspeakers. SAE has
researched this problem and developed
a test which actually measures the
amplifier while it
drives a loudspeaker.

Chart I shows
the response of
our all new 250

watt/channel* 2401 Dual High
Resolution Power
Amplifier under
conventional tests
and under SAE's
new "real world"
tests. As you can

SAE 2401 Drivig:
a) a load resistor b) a loudspeaker see, this amplifier

performs much the same whether
connected to a load resistor or a loud-
speaker. It really
listens to your
speaker's needs..

Chart II shows
how a conventional
amplifier attempts
to handle the same
situation.
Your SAE dealer has a powerful story

to tell., Stop by and have a
listen; or write us and
we'll send you more

information fast.

 A 
SCIENTIFIC AUDIO ELECTRONICS, INC.

Conreraional Amplifier Drid ng:
al a load resistor b) a loudspeaker

'at 0.025% THD in to 8 Ohnu from
20Hz so 20kHz per FTC .standards.

For the latest information, fast, write: SAE, P.O. Box 60271, Terminal Annex, Los Angeles, CA 90060.
In Canada.The Pringle .Group, 30 Scarsdale Rd., Don Mills, Ontario, Canada M3B 2R7.

Enter No. 31 on Reader Service Card
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Dual CS 731Q Automatic Single -Play Turntable

Manufacturer's Specifications
Type: Two speed.
Motor Type: Quartz -reference, phase -

locked loop, direct drive.
Wow and Flutter: ±0.015 percent W

rms.

Rumble: -78 dB (DIN 45-539).
Speed Control: ±5.5 percent.
Optional Cartridge: Ortofon ULM 60E.
Separation: 30 to 35 dB.
Sty'.us: Bi-Rad.
Output: 0.7 mV/cm/S at 1 kHz.

Tracking Force: 0.5 to 1.25 grams.
Dimensions: 161/2 in. (41.25 cm) W x

141/2 in. (36.25 cm) D x 51/4 in. (13.125
cm) H.

Price: $559.95; $699.95 with cartridge.

The CS 731Q is Dual's new top model turntable and, while
it bears a certain family resemblance to older units like the
721, there are some important differences. The arm and car-
tridge together have an exceptionably low mass of 8 grams.
The tube is smaller in diameter, and though the coun-
terweight looks familiar, a closer examination shows that it
has a calibrated ring. You might have thought that this sets
the stylus force, but it doesn't - there is a separate dial for
this function located near the arm pivots. The ring tunes a
mechanical filter to reduce the arm -cartridge resonance, and
the result is a smaller "double -hump" resonance familiar to
speaker engineers. The object is to improve trackability with
warped records and reduce distortion. The arm itself is 83/4
inches long, terminating in a low -mass headshell on which
there is an Ortofon ULM 60E cartridge. ULM - as you have
probably guessed - means "Ultra Low Mass," and the car-
tridge weighs only 2.5 grams, including the mounting bracket
and hardware! It is one of the series of three magnetic car-
tridges designed by Ortofon to Dual spec with a tip mass of
only 0.35 milligrams. For those who prefer a conventional
(high mass) cartridge, a spare headshell is also supplied.

An anti -skating dial is positioned near the arm base and
just in front of it is a manual/repeat switch and a cue lever. A
green strobe light is near the platter, while over on the left-
hand side is the two -position speed switch. The rest of the
controls are mounted on the angled front panel where they
are accessible when the dust cover is closed. Two pitch con-
trols are on the left, together with a switch for unlocking the
quartz -controlled PLL circuit. Speed deviation is displayed on
a horizontal array of LEDs: When the speed is locked, a green
LED lights up at 0; variations from +5 to -5 percent are indi-
cated by red LEDs. On the right-hand side of the front panel
are three push buttons for Stop, Start, and Lift (yes, the cue
lift control is duplicated). Additionally, the cue control de-
scant speed is adjustable by means of a ring at the arm base.

the servo -controlled motor does not rotate at 400 or 1800
rpm but turns at the actual platter speed-the center spindle
is the top of the motor shaft. An integral generator provides
the correction pulses for the quartz control circuit which, by
the way, still operates when the speed is changed from the
pre-set standard. Dual also stresses the fact that the strobe
light is connected to the PLL circuit, not to the power supply.
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1
Our TKI 3 " high -frequency
speakers add brilliance and
clarity to your car sound (also
a great remedy for already
installed lackluster systems).

The SKI 5' "extended
range speakers are the
heart of our system
and have Altec's famous

ness and efficiency.

. lltec's Still Power Bass provides
the rich, low bass that's been
missing in automotive sound.

INCREDIBLE CAR SOUND
IN THREE EASY STEPS.
AND ONE HARD ONE.

3
"-::: 2 ti+++

y, 2--91'V':
Suggested
retail
price.

Let's break all rules and get to
the hard one first. Number four: $350
for a complete car stereo speaker
system. Gulp. But considering what
you paid for the stereo in your dash,
if you don't have good speakers, all
that money is simply wasted.

Before we get to number one,
a word about our whole Voice of the
Highway"' system (the ALl). It's
extremely modular. So much so, you
can buy any part of it and enhance
what you've got now. Of course, it's
best to get it all and listen to car
stereo as it's supposed to sound.
A system designed exclusively for the
road, but engineered to rival the one
in your living room.

Now to number one, a pair of
TK13" high frequency drivers that
deliver the highest highs you've
heard in car stereo. It's a dimen-
sion other speaker systems just
don't have.

Just as essential, number two,
ur SK151/a"speakers. Designed

for extended range and for fitting
in where nothing else will. The sound?
It's what made Altec famous: clean,
clear and tight.

Number three is a unique
requirement: the SW1 Power Bass.
A self -powered subwoofer that fills
out the entire system, improves
its dynamic range and reduces distor-
tion. Its unique die-cast structure
contains a 40 -watt amplifier, elec-
tronic crossover, balanced inputs and
an active equalizer. And the results
are dramatic. (Or you can add the
Power Base to your existing speakers
for $219.95 and still get great sound.)

Now back to number four, our
$350 item. If you want true car stereo,
super efficiency and clear performance
(not just so much noise on the road),
you have to give our Voice of the

The
AL1 System

ALTEC
LANSING°

Voice of the Highway'

Highway"' a listen. We believe it's the
only speaker truly designed for the
car. (And when it's installed by an
authorized dealer, we'll guarantee it
for as long as you own the car).

In addition to our ALl system,
we also have an incredible set of 6"x 9"
Duplex speakers. They're ideal for
all cars with severe space limitations,
because they easily mount into
a door. They also can be used with
the AL1 system or are available
themselves at $159.95 per pair.

LISTEN. FREE GAS.
Just to get you to listen, we'll

pay for your gas money. Take this ad
to your car stereo dealer, listen to
the speakers, and we'll send you $2
for gas money, whether you buy
or not. That's how confident we are
you'll like our Voice of the Highway.TM
So when it comes down to the four

steps, all of them are really easy
to take. One at a time, or all at
once. Including the last one.
It won't be so hard, once you
really listen. Hear Altec's Voice

of the Highway"' today and end
up driving a real bargain. For the
name of your local dealer, call
toll -free (800) 528-6050, Ext. 731;
in Arizona (800) 352-0458.

1515 South Manchester Avenue, Anaheim, California 92803
Enter No. 4 on Reader Service Card

© Altec Corp. 1980
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The platter is dynamically balanced and there are deep -cut
strobe markings around the edge, while the complete assem-
bly-motor, motor board, and arm-is mounted on springs
attached to the base. This is covered in a black vinyl material
that makes a nice contrast to the elegant, anodized front
panel.

[Laboratory and Use Tests
The first exercise was to check the position of the counter-

balance tuning ring, which is quite simple as there is a chart
_.rinted in the instruction manual. Next, the resonance was
-neasured and the two points came out at 8 and 12 Hz with a
ise of about 3 dB. Tracking error was less than 0.5 degrees
per inch, and calibration of the tracking force dial was within
5 percent above 0.75 gram. Both lateral and vertical bearing
friction was too low to measure accurately (the specifications
quote 7 milligrams). Wow and flutter measured 0.035 per-
cent, using the DIN 45-507 standard, and rumble was a low
-63 dB (ARLL weighting). The speed control gave a variation
of ±6 percent. So good marks for performance here.

o

lo

20

10 100 Ik

Fig. 1 - Frequency response and separation.

10k 20k

Figure 1 shows the frequency response of the ULM 60E
cartridge, and I was interested to see that maximum separa-
tion is at the higher frequencies instead of the usual 200 Hz
to 5 kHz band. The square wave response (Fig. 2) showed a
single moderate overshoot followed by a smooth, well -
damped response typical of a wide -range cartridge having a
low Q resonance outside the audio range. The optimum
tracking force was a hair over 1 gram with the anti -skating
dial set to a similar figure. All bands of the big drum section

Evaluation Records
The following test records were used for the listening evaluation of the Dual

CS 731Q turntable with the Ortofon ULM 60E cartridge: Shure TTR-103, TTR-9,
TTR-10, and TTR-15; CBS STR-100, STR-110, BTR-150, and STR-120; and Denon

XG-7001. Additional records included:

Stereo
Hammond Castle Pipe Organ (Vol. 1), D. Marshall - Decibel DB 1000.

Direct to Disc
Sonic Fireworks (Vol. 1), Morris, Atlanta Brass Ensemble - Crystal Clear Re-

cords CCS-7010.

Sonic Fireworks (Vol. 2), Morris, Atlanta Brass Ensemble - Crystal Clear Re-
cords CCS-7011.

Swing Sessions, Kitamura - RCA RDCE-10.
Percussion in Colors, Yoshihara - RCA RDCE-9,
The Great Organ of the Methuen Memorial Hall, Murray-Telarc DD -2.

on the Shure -ERA Ill test record were negotiated with ease,
while there was just a trace of "sandpaper" on band 5 of the
sibilance group. Maximum tracking velocity was 27 cm/S
(10.8 kHz pulsed) and 24 cm/S at mid -frequencies (400 + 4
kHz). IM distortion for 1 kHz and 1.5 kHz (4:1) reached 2
percent at 20 cm/S. Again, good marks.

Dual recommend.; a total load capacity of 400 pF, and this
was used for the measurements. Switching ºc. 200 pF - a
more common value - caused a slight dip in the midrange
followed by a 2 -dB rise at 18 kHz.

Fig. 2 - Square wave response, Ortoion ULM 60E cartricge.

Tested with a variety 01 records, the sound quality was as
neutral as most top-flight cartridges and the tracking ability
was better than average. As mentioned earlier, a spare head -
shell is supplied so you can use a different cartridge - but
don't forget the capacitive load requirement'.. (The capacity
of the cables is just under 200 pF.)

At the end of a record, the arm swings back very quickly,
total cycling time is less than five seconds in the Repeat
mode. The cue lift device was almost totally free from back-
lash, and the descent time could be varied fram two to about
four seconds. As far as acoustic feedback is concerned, the
731Q is better than most all current models, and you can
knock the base quite hard before i-nistrack.ng occurs. But
don't be tempted to reduce tracking force much below 1
gram: Although the cartridge will happily play many records
at half a gram, as with any tonearm, a stylus that is swinging
about can cause as much damage as one with too much
pressure! George W. Tillett

Enter No. 91 on Reader Service Card

Digital
Tchaikovsky: Symphony No. 4, Maazel, Cleveland Orche.tra - Eclair 10047.
Malcolm Frager Plays Chopin- Tel -arc DC -10040.
Hoist: Suites 1 and 2, Handel. Music for the Royal Fireworks, Fennell, Cleve-

land Symphonic Wind!-Telarc 5038.

Encoded dbx
Copland: Billy the Kid, lohanos, Dallas Symphony -Turnabout-dbx SS -3007.
Mark Levinson Presents-dbx RTS-1.

Dbx encoded discs are available through audiophile dealer, or from dbx, ?t
Chapel St., Newton, Mass. 021%.

Decibel Records' address is Box 691. Lexington, Mass. 02173.

Denon Records are distributed by American Audioport, Inc.. 407 is: Provi-

dence Rd., Columbia, Mo. 65201.
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"The Realistic® STA-2200
is a highly advanced stereo receiver which
sounds every bit as good as its specifications
and our measurements suggest ... an
impressive value for the money." *

--FeEAL75t7G SE, FeT aowEi

+ ®®®:Um®®

Computerized All -Digital Tuner
Breakthrough is a word Realistic seldom uses, but

nothing else describes the STA-2200. And the critics
agree. The heart of the tuner is the quartz -locked,
microprocessor circuitry that ends mechanical tuning
problems.

Radio Electronics magazine puts it this way: "On the
whole, the receiver embodies a great many design features, most
of them concerned with the ease of use and convenience of accurate
tuning."t Bright fluorescent digits display each station's
frequency with absolute accuracy, and computer -type
tuning automatically scans up or down the FM and AM
bands. You can store any six FM and any six AM stations
in the microprocessor for instant touch -button recall.

Radio Electronics also says: "The STA-2200 is a joy to
use: 't For example, you can command the receiver to
sample each station in the memory, then touch -select the
one you want. There's also Dolby® FM Noise Reduction,
LED signal level indicators, and the display doubles as a
quartz clock.

Stereo Review summed up the STA-2200's tuner by
saying it "worked to perfection:'* And Radio Electronics
said "... because of its clever design and pleasing layout, we
have assigned a VER Y GOOD R. E. A. L. rating to the
STA-2200"t

CIOVEN

O O O O
O O O O

ap[Lain..

OUP

Advanced MOSFET Amplifier
The STA-2200 uses a new breed of power transistors

called MOSFETs. Their ultrahigh -speed operation
brings you stunningly accurate sound reproduction
through superior linearity, superior slew rate and inau-
dible TIM.

Radio Electronics says "The unit seems quite conservatively
rated in terms of power output, as well as rated distortion, de-
livering a clean 72 watts per channel at mid frequencies and
just under 70 watts per channel at the 20 Hz and 20 kHz
frequency extremes for its rated total harmonic distortion of
0.02%."t You can monitor the output with the 10 -step,
dual range output LED power indicators.

Stereo Review reports "There are no signs of skimping in
any area of its design or construction.' The amplifier features
go on and on. We've included 11 -step bass and treble
controls with turnovers for controlling ranges below 150
Hz and above 6 kHz, tone defeat, monitor and dubbing
controls, Hi-MPX filter. And more!

Says Stereo Review: "With the STA-2200, Radio Shack
has made it perfectly dear that the technical sophistication re-
sponsible for the overwhelming success of the TRS-80° computer
system has been applied very effectively to their high fidelity
products."*

We couldn't have said it better. Thanks, guys!

Radie IhaeK
The Nationwide Supermarket of Sound

* Quoted by permission from Hirsch -Houck Test Labs Report. Feb., 1980, Stereo Review. (Copyright Ziff Davis Publishing, all rights reserved)
tR.E.A.L. Sound Audio Lab Report by Len Feldman, Jan., 1980, Radio -Electronics. Gernsback Publications Inc., all rights reserved.

The STA-2200 is 599.95, at participating stores and dealers, price may vary. Dolby' is a trademark of Dolby Laboratories.
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RG Dynamics Model RG D-3 Stereo Preamplifier

stereo control preamplifier

vnt_k_OME
ON/L.

POWER

Manufacturer's Specifications
Phono Preamplifier Section
Input Impedance: 47 kilohms.
Input Capacitance: Selectable at 30,

130, or 360 pF.
Gain: 35 dB.
RIAA Accuracy: ±0.1 dB from 30 Hz to

15 kHz.
Input Level: 2 mV.
Channel Separation: 65 dB at 1 kHz.
THD at 2.0-V Output: At 20 Hz, 0.05

percent; at 1 kHz, 0.01 percent; at 20
kHz, 0.015 percent.

Input Stage Acceptance Level, 1 kHz
(See Text): 1200 mV rms.

Input Stage Acceptance Level, RIAA
Pre -emphasized 500 -Hz Square

Wave and 1-1.1S Rise Time: 3700 mV
p -p.

Input Sine Wave Overload Level: 140
mV at 1 kHz.

S/N (New IHF): 72 dB.
Maximum Output Level: 7 V rms at 1

kHz and 20 kHz.

Line Amplifier Section
Rated Output: 2.0 V rms.
Gain: 20 dB.
Frequency Response: 20 Hz to 20 kHz,

±0.05 dB; 0.5 Hz to 80 kHz, ±3.0 dB.
S/N: 87 dB, "A" weighted.
THD, 20 Hz to 20 kHz: 0.012 percent

maximum.
IM Distortion: 0.012 percent maxi-

mum.

Maximum Output Level: 9 V rms.
Treble Control Range: +9 to -12 dB at

15 kHz.
Bass Control Range: ±12 dB at 20 Hz.
Subsonic Filter: -3 dB at 18 Hz, -20 dB

at 5 Hz.

General Specifications
Power Requirements: 120 V, 50/60 Hz,

9 W.
Dimensions: Rack panel version, 19 in.

(475 mm) W x 31 in. (87.5 mm) H x
12 in. (300 mm) D; silver panel ver-
sion, 18 in. (450 mm) W.

Weight: 13 lbs. (5.91 kg) .
Price: $595.00.

My first encounter with Robert Grodinsky, President of RG
Dynamics, Inc., was when he developed a rather unusual
dynamic expander which he sold to Pioneer. I sensed then
that Grodinsky's future lay not in designing and selling de-
signs to other companies, but in producing and selling them
himself. It wasn't long after that Mr. Grodinsky formed his
own company which manufactured a dynamic range expan-
der whose performance surpassed, by far, that of the earlier
model which had been designed on behalf of Pioneer.

Now RG Dynamics, still very much under the engineering
direction of Bob Grodinsky, has come up with a new pream-
plifier that incorporates his ideas concerning phono pream-
plifier overload problems and their elimination, as well as his
research into time -related distortion and its elimination.
More about these concepts shortly.

The preamplifier in question is called the RG Dimension 3,
or D-3 for short. Its front panel controls are intelligently laid
out and their number suggests that the unit is mid -way be-
tween the so-called straight -wire -with -gain approach and
the no -holds -barred philosophy of preamplifier -control unit
design. The selector switch at the left has Phono 2, Phono 1,
Tuner, and AUX positions. Note that even this arrangement
has been carefully thought out, in that the two. most often
used program sources, Phono 1 and Tuner, are assigned to

adjacent switch positions on the selector, avoiding the need
to switch through unused positions in most cases. Illuminat-
ed LEDs indicate which program source is in use, including a
pair of LEDs associated with the four nearby rectangular push
buttons that control two tape monitoring and two-way dub-
bing functions. A mode switch, with settings for mono, ster-
eo, reverse, left -only or right -only comes next, followed by
bass and treble tone controls, the balance control and a large
master volume control. The three push buttons to the right of
the volume control are for activating a subsonic filter,
bypassing tone controls, and applying power to the unit. Ac-
tually, calling the last button a power switch is a bit of a
misnomer. The circuitry of the RG D-3 remains on continu-
ously so long as its line cord is plugged into a power'recepta-
cle. RG Dynamics elected this approach to maintain circuit
stability and to reduce noise. Power consumption is less than
six watts when the "power" switch is off.

Flanking the line fuseholder on the rear panel of the D-3
are a total of five a.c. convenience outlets, two unswitched
and three switched. Clearly delineated jack clusters which
follow include a double pair of main outputs, in -and -out
jacks for any sort of external add-on processor (expander,
noise reduction unit, etc.) with an associated slide switch
that provides access to this "loop" or bypasses it with jumper

74 AUDIO  May 1980

AmericanRadioHistory.Com



THE B&W DM2/Il.
A CLASSIC IN EVOLUTION.

espite the almost daily
SO claims of revolutionary

breakthroughs, loudspeaker design
is basically an evolutionary process.
A systematic, step by step explora-
tion of new ideas, materials and
measurement techniques.

Consider the new B&W DM2/II,
for example. When its predecessor,
the original DM2, was introduced
several years ago, it was widely
acclaimed as a classic of impec-
cable design and outstanding
performance.

In pursuit of excellence.
Since that time, however, B&W's

unparalleled research and develop-
ment program has yielded new and
fascinating insights into virtually

every aspect of speaker design
and performance.

From these uniquely innovative
studies has emerged a completely
new design of surpassing accuracy,
the B&W DM2/II.

Each driver of the DM2/II has
been designed for exceptionally
smooth response over its entire
operating range. The crossover is a
computer calculated nineteen ele-
ment network employing true third
order Butterworth filters that result in
significantly lower intermodulation
distortion and exceptional phase and
amplitude characteristics. Indeed,
the DM2/II comes very close to
attaining that most illusive of all
speaker qualities, an apparently
seamless transition from driver
to driver.

Listening. The final proof.
Listening to the B&W DM2/I I is,

quite simply, a revelation. It produces
completely natural, uncolored sound
of extraordinary clarity and depth.
Moreover, its modest size and
elegant appearance permit advan-
tageous placement in almost any
listening area.

As with all B&W loudspeakers,
each DM2/II is individually tested and
shipped with its own proof of per-
formance chart recording.

However, the ultimate proof of
performance is in the listening. Your
B&W dealer invites you to audition
this classic contribution to the evo-
lution of speaker technology
and decide for yourself.

For additional information write:
Anglo-American Audio Co., Inc.,
P.O. Box 653, Buffalo, N.Y. 14240.
In Canada: Remcron Electronics Ltd.

B&W Loudspeakers.
The next step up.
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Fig. 1-Left-channel circuitry of the RG D-3; right- channel
circuitry is identical except where noted.

action, Tape -1 and Tape -2 in -and -out jacks, and the AUX,
Tuner, Phono-1 and Phono-2 input jacks. Below each pair of
phono jacks is a three -position slide switch enabling the user
to load the phono cartridge with either 30, 130, or 360 pF of
parallel capacitance (over and above the capacitance that
will normally be contributed by the phono cartridge audio
cables). In the well -written owner's manual supplied with
the RG D-3, there is a list of 28 turntable manufacturers, 15
makers of separate tonearms, and 19 manufacturers of popu-
lar phono cartridges, along with recommended capacitance
values for the cartridges and known wiring capacitances for
the tonearms or complete turntable systems.

A block diagram of the RG D-3 is shown in Fig. 1. Accord-
ing to the company, the unit's circuitry is a new topology (for
which patents are pending); the design goal was to handle
the most difficult peak signals of wideband phono cartridges
without introducing peak distortion or TIM. One of the tech-
niques used in the design is passive high -frequency de -em-
phasis between the two stages of wideband linear amplifica-
tion. The manufacturer indicated that this minimizes any
peak handling problems in the second preamp stage and in
all subsequent stages. Although sine wave overload quoted
fot the preamp is fairly typical (140 mV at 1 kHz), peak over-
load claimed is up to 30 dB better than with typical preamp
circuits.

L_ L_

Fig. 2-Test signal
used by RG
Dynamics is

an RIAA-
compensated 500 -

Hz square wave.
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For less than $400
Audiovox can put the sound of

home stereo in your car.
With four power -coordinated components that will

"charge" your car with 30 watts per channel.

The COSC-5A. The incredibly slim (just 11'
deep) coaxial speaker system that fits practically
anywhere, in imported and domestic cars!
Shallow 11/4" design - special shallow depth provides
easy installation in all door panels unable to accept
bulkier coaxial speakers. 5" Woofer-Air-suspension
design to allow free cone response. Produces deep
Bass at extremely high input power levels. Special 1"
heat -proof voice coil allows sustained operation at
high power without voice coil distortion.
1" Tweeter-with TDK Summarium cobalt magnet,
usually found only in costly home speaker systems.
Provides unmatched high -frequency response
combined with a wide -dispersion capability.

The AMP -600B. To make the sound fit the
internal size and shape of your car with 30 watts
per channel to boot. An impressive way to turn
ordinary stereo into true hi -fidelity Super Power. It
produces unbelievable power ... up to a maximum
of 60 watts RMS stereo output ... with slide bar
control of the entire audio reproduction range. You
control the response from Bass through Treble, a
total of five ranges, customizing the audio to your
enjoyment and to the size and shape of your car.

The Tryvox 30. A 3 -way stereo speaker system
built around 51/4" woofer, 254" mid -range and 1"
horn tweeter speakers mounted on 5/e" particle
board like quality home hi-fi speakers to give
better baffling and solid bass response.
The Woofer-giant 20 ounce magnet combined with
flex -edge air -suspension and a high temperature 1"
voice coil for rich bass at maximum power.
The Mid -Range -A powerful ferrite magnet drives
this incredibly responsive mid -range featuring a
mylar dome and extra heavy cone for crisp audio.
The Tweeter -A full dispersion, wide angle short
horn tweeter that captures all the highs and delivers
them to you as brilliantly as the original recording.

t power meter y

The 1D-625. Just about everything you'd find
in an in -home tuner/cassette deck plus
auto -reverse. The Tuner: A super sensitive
AM/FM/MPX radio with a local/distant switch
for optimum FM reception; great FM stereo
separation plus automatic frequency control.
The Cassette Player: Featuring auto -reverse and
tape direction indicator light, 4 speaker outputs
and 4 -way sound balancing controls.

For further information, write to: Robert Harris, Technical Director, Dept. 11 L, Audiovox, 150 Marcus Blvd., Hauppauge, New York 11787
Audiovox autosound systems are designed and developed by the audio research laboratories of Shintom Co., Ltd., Yokohama, Japan. © 1980 Audiovox Corporation
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Fig. 3-Fed with
test signal of fig. 2,
conventional
preamp exhibits
overshoot spikes
at output.

Fig. 4-Phono
preamp of D-3 unit

exhibits no over-
shoot spikes when
test signal of Fig. 2

is applied.

Measurements
In the course of developing this circuitry, RG Dynamics

came up with a special test signal which we have duplicated
and shown in Fig. 2. This test signal is nothing more than a
500 -Hz square wave, RIAA pre -emphasized, and band limit-
ed to 60 kHz, for the -3 dB roll -off point. Rise time is approxi-
mately 1 NS. With no overload or time -domain problems, a
phono preamplifier having RIAA playback equalization
should be able to reproduce this signal at its output as a near
perfect square wave. In our tests, we adjusted the amplitude
of the signal for slightly more than 3.5 V peak -to -peak. Feed-
ing this signal to what we had regarded as our standard lab
reference phono preamplifier, we were shocked to discover
an output which contained very large overshoot spikes, as
shown in Fig. 3. Feeding the same signal through the RG

Dynamics D-3 preamp, we obtained an output signal as
shown in Fig. 4, with no evidence of any overshoot.

Measuring conventional THD of the phono-preamp sec-
tion proved to be a bit difficult, since 'scope observations
clearly showed that we were reading more noise than THD
on our meter -reading distortion analyzer. For the record, the
reading was just under 0.01 percent at 1 kHz. By employing
the combination of the Sound Technology 1700 distortion
analyzer and our Tektronix spectrum analyzer, however, we
were able to read actual distortion components which were
in fact much lower. As can be seen in Fig. 5, a reference 1 -
kHz signal is positioned at mid -screen. Using the distortion -
output terminal of the Sound Technology instrument, we
were able to change the sensitivity of the readings on the
spectrum analyzer by 70 dB so that while the two distortion
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Hear the difference at discriminating
audio specialists, including:

ALASKA
Shimek & Co. Anchorage
Team Stores, All locations

ARIZONA
Arizona HiFi, Phoenix

CALIFORNIA
Audible Difference, Palo Alto
Audio Excellence, San Francisco
California Audio Systems, Visalia
Catania Sound, San Rafael
Century Stereo, San Jose
Cherry Stereo, Palo Alto
db Audio, Berkeley
Dimensions in Stereo, Torrance
Dow Sound, San Diego
Federated Group, All locations
Havens and Hardesty,

Huntington Beach
House of Music, San Francisco
Hunter Electronics, Napa
Jonas Miller, Beverly Hills
Mateo HiFi, San Mateo
Monterey Stereo, Monterey
Natural Sound, San Francisco
Pacific Stereo, All locations
Paradyme Electronics, Davis
Quement Electronics, San Jose
S & T Sales, San Francisco
Serra Stereo, Colma
Shoreline Stereo, Mill Valley
Sound Company, San Diego
Sounding Board, Berkeley
South Lake Stereo, S. Lake Tahoe
Stereo Store, San Francisco
Sun Stereo, All locations
Turntables Unlmited, Sacramento
Warehouse Sound, All locations
Water Street Stereo, Santa Cruz
Whittier Music, Whittier
World of Sound, Mill Valley

COLORADO
Gramaphone Shop, Denver
The Stereo Place, Ltd., Denver
Team Stores, All locations

CONNECTICUT
Northeast Audio, All locations
Stereo Lab, New London
Take 5 Audio, New Haven

FLORIDA
Audio by Caruso, Miami
Duty Free Shops, Miami
Sound Advice, Miami
Sound Shack, W. Palm Beach
Stereo Factory, Ft. Meyers

GEORGIA
Pacific Stereo, All locations
Stereo Shop, Martinez

HAWAII
Audio Center, Honolulu
Lakeside Audio Video, Honolulu
Sounds by Thom, Honolulu

IDAHO
Sound Wave, Pocatello
Stereo Shop, Boise

ILLINOIS
Audio Creations Ltd.,

Downer's Grove
C.S.H. Inc., Kankakee
Pacific Stereo, All locations
Schaak Electronics, All locations
Team Stores, All locations

INDIANA
EH Tepe Co. Inc., Mishawaka
Grahams, Indianapolis
Risley Electronics, Evansville
Ted Fink Audio, Evansville

IOWA
Audio Odyssey, Davenport
Stereo Shop, Cedar Rapids
Team Stores, All locations

KANSAS
Team Stores, All locations

LOUISIANA
Kodak's, Baton Rouge
Wilson Audio, New Orleans

MAINE
HiFi Exchange, Augusta

MARYLAND
Discerning Ear, Baltimore
Paragon of Sound, Bethesda

MASSACHUSETTS
Audio Forum, Watertown
Natural Sound, Framingham

MICHIGAN
Schaak Electronics, All locations
Stereo Shoppe, East Lansing
Team Stores, All locations

MINNESOTA
Audio Perfection, Bloomington
Audio Store, Mankato
Schaak Electronics, All locations
Sound Environment, Edina
Sound World, Rochester
Team Stores, All locations

MISSOURI
Pacific Stereo, All locations
Sound Enterprises, Kansas City
Team Stores, All locations

MONTANA
Rocky Mountain Hi Fi, Great Falls
Team Stores, All locations

NEBRASKA
Sound Environment, All locations
Team Stores, All locations

NEVADA
Tin Ear, Reno

NEW JERSEY
Audio Guild, Englewood
Contemporary Sound Assoc.,

Upper Montclair
Pro Audo Consultants, Florham Park
Sam Goody's, All locations
Woodbridge Stereo, Woodbridge

NEW MEXICO
Transamerican Audio, Albuquerque

NEW YORK
Audio Breakthroughs, Manhasset
Audio Exchange, Garden Ctr.

Syracuse
Designation, Ltd., Hicksville
Eardrum, Nanuet
Gordon Electronics, Syracuse
Harmoney House II, New York City
Harvey Sound, New York City
Leonard Radio, New York City
Lyric HiFi, New York City
Sam Goody's, All locations
Sound Odyssey, Wappingers Falls
Sound by Singer, New York City
Stereo Emporium, Buffalo
Stereo Plus, Kenmore
Transcendental Audio Ltd., Amherst

NORTH CAROLINA
Stereo Sound, Chapel Hill
Taylor House, Denver

NORTH DAKOTA
Schaak Electronics, All locations
Team Stores, All locations

OHIO
Audio Connection, Huron
Audio Warehouse, All locations
Audio World, Rock Springs
B & B Appliance W, Middleberg
Custom Stereo Electronics, Columbus
Stereo Lab, Columbus

OKLAHOMA
Seigels Sound, Bartlesville
Sound Chamber, Ardmore
Team Stores, All locations
Thomson Sound, Tulsa

OREGON
Chelsea Audio, Beaverton
Andersch Home Furnishings,

Klamath Falls
Riverside Sound, Medford
Team Stores, All locations

PENNSYLVANIA
Chestnut Hill Audio, Philadelphia
Electronics Place, York
Hi Fidelity House, Broomhall
Opus One, Pittsburgh
Sam Goody's, All locations

SOUTH CAROLINA
Read Bros. Stereo, Charleston
Sound Ideas, Charleston

SOUTH DAKOTA
Team Stores, All locations

Not Just
Speaker Wire

THE HIGH DEFINITION SPEAKER WIRE

riu
g),

\=/
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Conventional speaker wire limits the performance of your
sound system by decreasing power output, restricting
dynamic range, and reducing clarity and definition.
You can significantly improve the performance of your
audio system simply by switching from your present
speaker wire to Monster Cable.
Constructed of over 500 strands of high purity copper in
a unique configuration, Monster Cable is specifically en-
gineered for low resistance, low capacitance, and low
inductance. The Results?

Deeper, tighter bass.
Maximum power transfer.
Increased clarity and definition.
Wider dynamic range.

Even low -powered systems show a remarkable improve-
ment. Recommended by leading audio manufacturers,
Monster Cable is safe to use with all amplifiers and
receivers, regardless of design.
Hear the difference Monster Cable can make in your
system ...you won't believe what you've been missing.

Available in precut lengths or custom terminated by your dealer.

11011SrRALS_r 101 Townsend St., San Francisco, CA 91107

TEXAS
Arnold & Morgan, Garland
Hi Fidelity Inc., Austin
Hillcrest Hi Fidelity, Dallas
Pacific Stereo, All locations
Recorder Center, Dallas
Sound Odyssey, Beamont
Spinet Music, Nacadoches
Thomson Sound, Dallas

UTAH
Bob's Audio, Salt Lake City
Broadway Music, Salt Lake City
Speakerlab, Salt Lake City
Standard Audio, Salt Lake City

VERMONT
Audio Den, So. Burlington

VIRGINIA
Audiotronics, Roanoak

WASHINGTON
Eakin Audio, Seattle
Empire Electronics, Seattle
Huppins Hi Fi, Spokane
Pacific Stereo, All locations
Sound Center, Bellingham
Speakerlab, Inc., All locations
Team Stores, All locations

WISCONSIN
Flanner & Hafsoos, Milwaukee
Pacific Stereo, All locations
Port Plaza Audio, Green Bay
Schaak Electropics, All locations
Team Stores, All locations

WYOMING
Team Stores, All locations

Exclusive distribution in Canada by
The Pringle Group, Don Mills, Ontario,
Canada
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Fig. 5-Dual-
sweep spectrum
analyzer display
showing the most
significant har-
monic distortion
component as 90
dB below the fun-
damental 1 -kHz
reference signal.

Fig. 6-Range of
tone controls in

the RG Dynamics
D-3 preamp.

components observed during the second sweep of the ana-
lyzer appear to be 20 and 25 dB lower than the reference
signal, they are, in fact, 90 and 95 dB lower. (Each vertical
division of the display is, worth 10 dB, to which must be
added the 70 -da difference in sensitivity between the refer-
ence and distortion sweeps of the analyzer). The actual total
harmonic distortion, then, consisting primarily of third -order
and fifth -order harmonic components, works out to an infini-
tesimally low 0.00363 percent!

THD measurements taken via the high-level (line) inputs
of the preamp, for a rated output of 2.0 V, were 0.0065 per-
cent at 1 kHz, 0.0083 percent at 20 Hz, and 0.012 percent at 20
kHz. SMPTE-IM distortion measured 0.0075 percent. Phono
input sensitivity, referred to 0.5-V output and with the master
volume control fully open, measured 1.1 mV, while for the
high-level inputs it was 64 mV for 0.5-V output. Sine wave
phono overload measured 145 mV, or just a bit better than
the 140 mV claimed. RIAA equalization was so accurate that
we cannot assign a plus -and -minus tolerance to this response
characteristic. As for the high-level input, frequency response
was flat to within 1 dB from 4.5 Hz to 105 kHz, and within 3
dB from 0.5 Hz to 200 kHz. Signal-to-noise ratio for either set
of phono inputs was 75 dB, "A" weighted, referred to 5 -mV
input and 0.5-V output. For the high-level inputs, the S/N
ratio measured 81.5 dB, again referred to 0.5-V output with
0.5-V input. At minimum volume settings, the hum and noise
was 87 dB below the 0.5-V output level reference.

Tone control range for the bass and treble controls is de-
picted in the spectrum analyzer sweep of Fig. 6. Treble boost
action is relatively moderate (+9 dB at 15 kHz, as claimed),
while bass boost and cut are shelved at approximately ±12
dB from 50 Hz downward to 20 Hz, the lower end point of
the spectrum analyzer display. The subsonic filter action be-
gan just below the 20 Hz lower audio limit and provided
around 20 dB of attenuation in the critical warp -rumble re-
gion of 5 Hz.

Listening and Use Tests
I have had two opportunities to listen extensively to the

RG Dynamics Model D-3 preamplifier. The first of these was
under controlled conditions specified by Grodinsky himself,
when he put on a demonstration of the unit for various
members of the audio press at the offices of his New York
sales representatives. At that time, we compared the sound
quality of the D-3 against a fairly popular competitive unit,
using a variety of recorded material selected by Grodinsky.
As you might expect, the RG Dynamics unit was a clear
winner, both in terms of its large signal handling capability
and in absolute musical reproduction terms. With standard
recorded fare, the differences in clarity were rather subtle but
were nevertheless evident. Grodinsky stresses the importance
of actually manually connecting and disconnecting audio
component cables when making such comparison tests,
pointing out that, in his opinion at least, switches inserted at
such low-level signal points can make meaningful compari-
sons difficult.

Duly impressed, I repeated the comparsion tests in my
own controlled environment, expecting the differences to be
less obvious-if apparent at all. Much to my surprise, the
superiority of the D-3 over what I had regarded as my refer-
ence phono preamp in the lab was just as obvious with my
own selected recordings, most of which were direct -to -disc
or digitally mastered. Overall sound was simply cleaner, par-
ticularly at the high end where so often we tend to accuse
cartridges of being the offenders instead of the mismatch
between the cartridge and the preamp.

Grodinsky has joined the mainstream of componentry (his
earlier products having been strictly sound processing or
add-on devices) with an auspicious and well thought-out
preamplifier whose record reproduction capabilities and re-
finements seem to justify its rather expensive price tag.

Leonard Feldman
Enter No. 92 on Reader Service Card
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Michael Tearson

Jon Tiven

Recent Songs: Leonard Cohen
Columbia JC 36264, stereo, $7.98.

Leonard Cohen is a poet of the first
magnitude. At his best he writes songs
that possess a timeless, deep, rich
beauty. At his worst he is simply em-
barrassing.

Recent Songs comes about three
years after Songs from a Ladies Man
which was a misguided, star-crossed,
desperate sounding collaboration with
Phil Spector. Ladies Man remains one
of the very worst albums of the '70s,
bad enough to drive nearly anyone
into hiding.

With the new album Leonard re-
turns to a more natural musical setting,
one very much like his classic first al-
bum, Songs of Leonard Cohen, which
included the likes of Suzanne and Sis-
ters of Mercy. The best of the new
songs have a similar haunted feeling.

Several elements dominate the al-
bum: The wonderful combination of
John Bilezikjian's oud with Raffi Hako-
pian's violin, and the harmony voic-

ings of Jennifer Warnes. The opener,
The Guests, is a prime example. It is a
mystical, gothic song, hypnotic. Jen-
nifer's choral -backing vocal with its
multi -tracked arrangement is an intri-
cate, delicate, shimmering tapestry.
Meanwhile the oud and violin follow
Cohen's voice and the melody like
Dwight Frye, as Fritz, follows behind
Colin Clive in the movie original of
"Dr. Frankenstein," elegant toadies. In
its way the song is as subtly powerful
as Suzanne.

For several other songs Cohen em-
ploys members of the Texas band Pas-
senger. Here his songs take a constrast-
ing texture, a cocktail feel for Hum-
bled in Love and the Smokey Life,
which features stunning Warnes/
Cohen duet vocals. On Our Lady of
Solitude he gets a Band -like feel which
is underlined by Garth Hudson's
cameo appearance. For two other
tracks Cohen uses a rough-hewn mari-
achi band, the sprawling Ballad of the
Absent Mare and Un Canadien Errant,

Le Cube.

The ALLISON: SIXTM is our smallest loud-
speaker system. It is an I 1 -inch cube in-
corporating the Allison® Room -Matched®
design principle.

While compact, the model Six is not a
"mini" system in any sense. Its low -
frequency output is flat to below 50 Hz
with reasonable system efficiency. The
highest audible frequencies are repro-
duced smoothly and dispersed uniformly
by the same convex -diaphragm tweeter
used in the most expensive Allison
models. Allison Sixes are accurate, full -
range loudspeaker systems, without
allowance for size or price.

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

If the reviewer is correct in his judgment,
you can now buy a pair of great loud-
speaker systems for about $250. And you
won't have to move out any furniture to
make room for them.

Full -range performance is possible from
loudspeakers that can be used as bookends
on an open shelf. The Allison Six costs
from $125 to $131, depending on ship-
ping distance.

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

du Son. No 321NovemCer. 14141

ALLISON
ACOUSTICS

INCSeven Tech Circle
Natick. Massachusetts 01760. U.S.A.
Telephone: 16171237.2670
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The Snell Type A
Flat power response
and flat early arrival re-
sponse

 Freedom from room
boundary interference
effects

 Near total elimination of
diffraction delayed
signals

 Correct reconstruction
of spatial information
through frequency -con-
stant ratio of early
arrival and reverberant
sounds

 Optional bi-amplifcation
with Snell Acoustics
Electronic Crossover

 Extremely wide dynamic
range

The Snell Acoustics Type
A Loudspeaker is designed
for convenient placement
near a rear or side wall so as
to control room boundary
reflections and augment
bass performance. Individ-
ual tuning of crossovers to
drivers in each speaker, to-
gether with exhaustive test-
ing including listening com-
parisons with our reference
Type A result in closer
quality/performance toler-
ances than are obtainable
through large scale assem-
bly line production.

The theoretical benefits
of the 5 year development of
the Type A can be examined
in more detail by requesting
our brochure, or experi-
enced directly by an audi-
tion at one of our dealers.

 Snell Acoustics
10 Prince Place, Newburyport, MA
01950 617-462-3194

Distributed In Canada by Esoteric Audio Systems, Milliken. Ontario

which last dates from the mid -19th
century and relates the feelings of the
losers of a rebellion forced into un-
happy exile.

To record the album, Cohen went to
A&M Studios and Henry Lewy, the stu-
dio and engineer of nearly all of Joni
Mitchell's recorded work. Lewy has a
keen and perceptive sensitivity which
is central to Recent Songs' artistic suc-
cess, with its disparate textures, brood-
ing airs and the gruff voice of the poet.

Recent Songs is one of the very best
collections Leonard Cohen has put on
record. It is at least as good as any
since his second album, Songs from a
Room, and a worthy companion to
Songs of. He is the romantic outsider,
the man on the fringe missing nothing
behind the mask of grey eyes and
shadow. M.T.

Sound: B Performance: A -

Too Old to Change: Jerry Jeff Walker
Elektra 6E-239, stereo, $7.98.

I remember when Jerry Jeff Walker
started touring with Dave Bromberg as
his shadow guitarist, even before that
magnificent first album, the one with
Mr. Bojangles on it. He was a gas. He'd
alternate the tender and the tough. A
hard -drinking, hard -living cuss, but
lots of fun. Over the years there have
been many more albums, some sub-.
lime, some absolutely forgettable, es-
pecially those over the last few years
since Viva Terlingua.

Marvelously, Too Old to Change is
Jerry Jeff's best album in ages. True, he
still hasn't written any new tunes him-
self in years, but when you can assem-
ble them as well as this collection and
draw out performances as involved
and emotional as these, who needs to
write?

Each song has a very personal Jerry
Jeff vocal. He may not always be on
the note, but the passion never lets up.
His go at Rodney Crowell's recently
oft -recorded I Ain't Living Long Like
This has the fury and attack of a

Thompson submachine gun. The

Susanna Clark song I'll Be Your San
Antone Rose is lots of fun behind the
unlikely vocal duo of J.J. Walker and
Carole King. Hands on the Wheel
you'll remember from Willie Nelson's
Red Headed Stranger. Paul Siebel, a
criminally under -recognized and un-
der -appreciated genius, is the source
of Then Came the Children, a song of
transcending tenderness. Even the
done -to -death Me and Bobby McGee
sounds so fresh you wonder why no
one thought to do it like this before.
And that's only half the tunes.

The playing is living -room loose,
and the players obviously had a great
time recording. The album is refresh-
ingly free of slickness. It's a raw -nerves
album you would expect to collapse
under the chaos that can plague Jerry
Jeff's work. But it doesn't.

Clearly the man has remained faith-
ful to his musical vision. Stay loose,
Jerry Jeff, wherever you are. Awful
good to hear you sounding so happy.

M.T.

Sound: B- Performance: A

X -Static: Hall & Oates
RCA AFL1-3494, stereo, $8.98.

It's very difficult to listen to this al-
bum because the lyrics are so cloying
and horrendous they make you want
to ditch it when you're barely into side
one: "Number One, you're number
one with me/Blast from the past say
why don't you call me anymore," for
instance. The songs aren't as bad as
the lyrics make them out to be, but no
matter how well they're sung - Daryl
Hall has the voice Todd Rundgren
strives toward - no one could sing
those words convincingly. The playing
is of a high calibre, at times even ex-
ceptional, but the only time you can
really get past their choice of words is
when you can't tell what they're sing-
ing, like on the standout track lntravi-
no, which is very similar to the Hall/
Fripp collaboration You Burn Me Up
I'm a Cigarette. The latest Hall & Oates
album sounds like they went into the
studio without any songs and wrote
some lyrics on the spot. If that's not
the case, and they actually spent a

great deal of time working on these
tunes, then I really feel sorry for them.

J.T.

Sound: B+ Performance: D+
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One Step Beyond: Madness
Sire SRK 6085, stereo, $7.98.
The Specials
Chrysalis CHR 1265, stereo, $7.98.

There's a crop of pseudo-reggae/ska
bands starting up in England, the
prime exponents of this movement
being these two. Personally, I find
these groups far less interesting than

any of the originals, and the pose they
choose to strike is often quite offen-
sive and has attracted a singularly re-
actionary audience. In fact, I'm disap-
pointed in Elvis Costello for lending
his name to projects this mundane. I.T.

Sound: D Performance: D

Pretenders
Sire SRK 6083, stereo, $7.98.

Despite the stock punk attire
they've chosen to wear for their album
cover, The Pretenders are not just an-
other atonal group of screamers and
strummers. It's refreshing to find a

new group with a solid musical base
and an interesting approach in con-
veying their lyrical and instrumental
resources. The Pretenders are a lot
"softer" than might be expected of the
current British New Wave fave. Their
producer, Chris Thomas, seems to be
aiming for a pop sound and has lead
singer, songwriter, and band front -
woman Chrissie Hynde styled more
like Sandy Shaw than Patti Smith, both
of whom she can effectively emulate.
For instance, the vocal on Stop Your
Sobbing is rich and sensual and fairly
singerly, but when Chrissie talks her
tougher numbers the delivery is an
off-putting mumbled rant which does
a disservice to the consistently tight in-
strumental track behind her.

The album's best tunes are those
with a relaxed feel that show off Chris-
sie's melodious vocal potential. Up the
Neck has some nice guitar picking and
a pleasant vocal that displays the sing-

er's phrasing expertise. Ms. Pretender
knows her way around a rock delivery
and pumps the emotional implication
of her lyrics for all they're worth. Kid
sounds like a Nick Lowe song ('though
he actually produced only Stop Your
Sobbing) in which Chrissie's voice
wavers like a disciple of Phoebe Snow,
and the pretty dirge Lovers of Today is
animated by her sexily sliding to and
from the designated pitch. The
highlight of this LP is the slightly funky
Brass in Pocket, wherein Chrissie gets
soulful and delivers the melody in a
Candy Staton-like fashion.

About half of this album is strong
material, a considerable achievement
for a band's first effort at laminating
their repertoire. Repeated listening
reveals the range of tones Chrissie's
capable of-in respect to the vocals
this is a highly arranged album despite
its simple compositions. Now if the
group could just be convinced that
pop isn't square, their second record
might boast 12 gems with no "progres-
sive" (i.e. fragmented/overartful/pri-
mal scream) filler. Sally Tiven

Sound: A- Performance: A-
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THE AUDIO PRO A4-14
BIAMPLIFIED LOUDSPEAKER

The only bookshelf-
size*speaker with a
built-in subwoofer.

Audiophiles tell us the ultimate speaker
system uses biamplification and subwoofers.
The biamplitled A4 -14's, with their built-in "ACE
BASS" subwoofers are an entire audiophile sys-
tern in bookshelf -size enclosures.

Acoustical engineers tell us that the ideal
loudspeaker would be a single radiating point.
Because of its built-in subwoofer, the Audio Pro
A4-14 comes closer to this ideal than any other
full range loudspeaker-without sacrificing bass.

Designers tell u:: that speakers should be
heard and not seen. Due to their compact size
and full complement of room balancing controls,
the 44-14's can deliver their optimum perform-
ance-wherever they are placed.

Sound. science, and style. The total design
approach to audio.

Optional fbor stands available.

For more information and
your nearest dealer
CALL TOLL FREE 800-638-0228.
fvlazyland: 0-459-3292 COLLECT.
Metro D C 4593292
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Please Stand By ...: 1994
A & M SP -4769, stereo, $7.98.
The Motels
Capitol ST -11996, stereo, $7.98.

The difference between 1994 and
The Motels is the difference between
the '70s and the '80s. Each group is
built around a female lead voice -
1994 has Karen Lawrence, and The
Motels have Martha Davis. Each lady is
heavily involved in developing the
band's material, but there the musical
similarities end.

1994 is a straightforward rock band
as direct as Heart. They play a solid
monochrome of a beat. Their songs are
what a friend called standard love
stuff. Good as they are, they seem
somehow anachronistic, rooted in the
'70s with Foreigner and Bad Company.

The Motels are something totally
else. They are artier, less direct, and
much more concerned with such
trifles as texture and atmosphere. That
their material, nearly all written by Ms.
Davis, is not so mundane is clear from
titles like Atomic Cafe, Closets & Bul-
lets and Porn Reggae. Musically they
have a fresh -sounding attack like a

newer, younger Roxy Music, yet more
direct. Not surprisingly, The Motels
have found initial acceptance has
come more quickly from Europe than
America.

Something is happening to the
thrust and sound and politics of rock
and roll. As it expanded in the '70s to
corporate size and the record compa-
nies learned how to better expose
(market) their artists, a breed of man-
ageable and predictable superstars
emerged with often mechanical
sounds. The so-called New Wave had
one essential point to make, and that
was that any four kids could form a
band and make up some songs. Lots
got this far and then made homemade
records for cheap without watering
down some personal and idiosyncratic
ideas and forms. Playing live in the
studio is a major key, bypassing a lot
of technology (in the form of dubbing,
for instance) in the name of getting
down the essential spontaneous per-
formance. With this came fresh views
in songwriting, less boy/girl standard
love stuff and other often cinematic
concepts.

The difference between the '70s and
the '80s. That's why I play The Motels
so much at home lately and 1994 so
little. M.T.
1994

Sound: B Performance: C

Motels

Sound: B Performance: A -

The Beat
Columbia JC 36195, stereo, $7.98.
S.O.S.: The Yachts
Radar/Polydor PD 1 6220, stereo,
$7.98.
Puttin' On the Dog: The Hounds
Columbia JC 36098, stereo, $7.98.
Present Tense: Shoes
Elektra 6E-244, stereo, $7.98.
The Sound of Sunbathing: The Sin-
ceros
Columbia JC 36134, stereo, $7.98.

Recent successes of The Knack, Joe
Jackson, and other so-called "power
pop" bands have motivated every
record exec with his eye ón the bot-
tom line to sign up whatever local
one -syllable rock band happens to
play his neighborhood. Thus a pletho-
ra of post -New Wave bands has hit the
record racks all at once, most of which
sport similar stylistic leanings, both
visually and musically. I suppose it's
better than everyone hopping on the
disco bandwagon and less draining
than glitter rock, but it's often hard to
hear the musicality through all the
style.

I mean, if you take a little bit of The
Cars' arrangement and add a tad of
Elvis Costello's. chord structure, you
get The Sinceros. Of if you purge that
of all minor chords, add a little Knack
and heavy metal, you've got Hounds

WHY
1

OT THE BEST?
"Polk Audio is a small Maryland -based company whose
speakers enjoy an enviable reputation among audio-
philes who would prefer to own such exotica as
the Beveridge System 2SW-1 or Pyramid
Metronome but don't have the golden
wallets to match their golden ears."
THE COMPLETE BUYER'S GUIDE TO

Stereo/Hi-Fi Equipment

I I --\

The Beveridge System
2SW-1 sells for $7000
per pair.

The Pyramid Metronome
sells for $4990 per pair.

The Polk Audio Monitor
Series starts at less than
$230 per pair.

Beveridge
System 2SW-1

Pyramid
Metronome

Polk Audio products are available at the
world's finest hi-fi stores. Write us for complete
information on our products and the location
of the Polk Audio dealer nearest you.
Polk Audio, Inc. 1205 S. Carey St., Balto., Md.
21230 Dept. C7

polk
Monitor Series Loudspeakers

INCREDIBLE SOUND - AFFORDABLE PRICE
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Shoes

(who only succeed at their covers).
Then give them all punk haircuts and
they're The Yachts. Or there's the even
3eatlesque school that claims their Six-
ties roots but sounds amore or less like
a rekindling of Big Star, calling them-
selves Shoes or The Beat. Shoes is still
very young and sound it-both they
and The Beat have nothing to write

songs about except girls-and they've
still got a ways to go before they styl-
istically mature beyond their roots,
and besides, they haven't learned to
use their voices yet. Of the whole
bunch, I personally like The Beat the
best-although they could stand to in-
ject a little more personality into the
tunes, as that's what this genre is all

about. Their songs are good and al-
most memorable, and their Raspber-
ries style works with the singer's voice,
sounding like what The Knack are aim-
ing at but miss hitting (excluding My
Sharona).

But the groups that seem to last in
this category are the ones who manage
a hit single, even if the entire rest of
the record is a genuine turkey. Any
one of these could come up with a hit
single and therefore extend their life
expectancy past a year, but without
that, every one of these bandwagon
jumpers is thoroughly expendable,
mainly because they fail to either de-
fine a musical style or even bend the
rules. I.T.
The Beat

Sound: B+ Performance: B

The Yachts

Sound: C- Performance: B -

The Hounds

Sound: B Performance: D -

Shoes

Sound: B Performance: B -

The Sinceros

Sound: B Performance: D+

Don't just listen tomusic.Experience it.
At Phase Linear, our continuing goal is to produce
inherently musical devices ... superbly engineered
instruments that approach theoretical perfection in
reproducing the musical experience.

Our consistent, uncompromising pursuit of
this goal results in sophisticated audio components
like these:

The Phase Linear 5100 Series Two digital
synthesized tuner. Widely acclaimed as the most
listenable AM -FM tuner available.

The Phase Linear 3300 Series Two
preamplifier. A stereo control center with such
distortion -free performance and flexibility that it's
called the "Uncompromising Basic Stereo Preamp."

The Phase 1000 Series Two noise
reduction system. An ingenious device that
restores the dynamic range of music while
removing nonmusical elements such as hiss,
hum and rumble.

The Phase 300 Series Two amplifier.
One hundred twenty conservative watts RMS per
channel with vanishing distortion figures.

Each is an expression of our philosophy
that insists on providing every Phase Linear owner
with certain timeless benefits: Optimum flexibility.
Tremendous power reserve. Increased dynamic
range. And something else:

A truly musical experience.

Phase Linear Corporation, 20121 48th Ave. W,
Lynnwood, WA 98036
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fact:
a Shure stylus
is a sound
investment
A new stylus (needle) can
actually save you money. Even
a precision crafted diamond
stylus eventually wears out, and
a worn or broken stylus tip can
damage your records in a
single play! Protect your
records by checking your stylus
at least once a year. Your Shure
dealer can inspect it, and if
necessary, replace your stylus
with a Genuine Shure
replacement stylus that will
bring your cartridge right back
to its original specifications.

FREE! Shure
Music -Lovers
Stylus Guide
Cartridges don't wear out: styli do!
This and many other helpful facts
are discussed in a new pamphlet
recently prepared by Shure. It
includes everything you need to
know to keep your Shure cartridge
in perfect operating order. It even
contains details on how you can
improve the performance of some
Shure cartridges beyond their
original specifications. To get your
copy, stop in at your Shure dealer,
or write to Shure at the address
listed below and ask for AL633.

GENUINE

Shure Brothers Inc., 222 Harkey Ave.
Evanston, IL 60204

In Canada: A. C. Simmonds & Sons Limited
Outside the U.S. or Canada, write to
Shure Brothers Inc., Attn: Dept. J6

for information on your local Shure distributor.
Manufacturers of high fidelity components,
microphones, sound systems and related

circuitry.

John Lissner

John Diliberto

Benny Goodman Live at Carnegie Hall
London BP 44182/83, 2 discs, stereo,

$19.98.
The Complete Benny Goodman, Vol.

Ill, 1936
RCA AXM2-5532, mono, $9.98.
The Complete Benny Goodman, Vol.

IV, 1936-37
RCA AXM2-5537, mono, $9.98.
The Complete Benny Goodman, Vol.

V, 1938
RCA AXM2-5557, mono, $9.98.
Benny Goodman & His Orchestra: The

King of Swing on the Air
Aircheck 16, mono, $7.98.
Benny Goodman & His Orchestra, The

War Years
Jazz Society AA 510, mono, $7.98.
Benny Goodman & His Orchestra
Jazz Society AA 508, mono, $7.98.

The days when Swing was King and
Benny wore the crown are long past,
and the attempt to recapture them last
year at a Carnegie Hall concert this
writer attended was, unfortunately, a
big disappointment. The London dou-
ble -set recording, Live at Carnegie
Hall, at least edits out some of the dul-
lest moments. What's left, for the most
part, is a tepid reworking of great
Goodman classics. The zest and fire of
the original King Porter Stomp and I've
Found a New Baby, for example, are
nowhere to found on the performanc-
es here. The lusty, forthright blowing
of trumpeters Bunny Berigan and Har-
ry James have been replaced by some

86

prosaic efforts by Warren Vache, a
merely competent and mostly unin-
spired neo -swing player who offers us
a string of cliche statements. Good-
man himself, an unpredictable per-
former today who can coast pleasantly
or move to inspired swing during a
number, had an "off" night the eve-
ning of the concert, though there are
some nice "easy listening" moments
here, such as his work on Send in the
Clowns and Yesterdays. The only ex-
amples of barnstorming swing found
in the collection are Lionel Hampton's
exuberant How High the Moon and
Mary Lou Williams' vigorous, gutsy
boogie woogie piano on Roll Em.

RCA has now completed five vol-
umes in its Bluebird Complete Benny
Goodman Series. Volumes Ill, IV, and
V offer us the quintessential Goodman
band of the mid -to -late '30s, and these
three releases show us what big band
swing was all about - joyous and ju-
bilant, full of melody and briskly syn-
copated choral statements. The dis-
tinctive sound of the classic Goodman
orchestra came from its precision
sound work; the beat beautifully
rehearsed, exquisitely blended saxo-
phones, the choirs of trumpets and
trombones that made sharp attacks
and quick releases; the total effect was
an irresistible, supremely danceable,
all 'round rhythmic and musical feast
for the jazz buff and layman. Good -
man's playing here is youthful and ex-
citing; his skillful maneuvering of the
clarinet keys, the brilliant tone and bit-
ing attack are dazzlingly showcased
here. The three RCA double -sets are
blessed with bright arrangements,
crisp musicianship, and enthusiastic
performances of such numbers as Loch
Lomond, Camel Hop, One O'Clock
Jump, Thanks for the Memory, Life
Goes to a Party, Roll Em, Sing, Sing,
Sing, Sugarfoot Stomp, Minnie the
Moocher's Wedding Day, Bugle Call
Rag, and dozens of other inspired
swing milestones. Soloists such as Jess
Stacy, the pianist with the sharp, stac-
cato touch, and trumpeter Harry James
at his fiery best are strongly featured.
The subtle interplay of the Goodman
Trio and Quartet can be found on
such numbers as Avalon, Liza, Runnin
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BIGGEST SAVINGS -
SAME DAY DELIVERY
Call TOLL FREE 800-638-8806

or, if busy, 301-488-9600

, a2-13i4t:1)i
 We have more of the components and

manufacturers you are looking for.
 Our prices are the lowest you'll find

anywhere.
 Your phone order is shipped the same day

you call.
 In most cases you'll enjoy your equipment

within 72 hours.
 We stand behind everything we sell with a

"No Lemon" guarantee and a trained
customer service department.

 Our Audio Advisors will help you select the
right equipment at the best prices for the
quickest delivery.

Call TOLL FREE 800-638-8806, or, if busy,
301-488-9600 for information on equipment,
prices and ordering, or send for free
brochure, tips on buying hi-fi equipment by
mail, test reports and a $2.00 merchandise
certificate.

Moravia Center
Industrial Park, Dept. A5
Baltimore, Maryland 21206

International
Hi -Fi Distributors

4111

Enter No.13 on Reader Service Card

SUBSCRIBER SERVICE

Place label here

MOVING?
Please give us 8 weeks advance
notice. Attach label with your old
address, and write in new address
below.

Name

Address

City

State Zip

AUDIO
1 Fawcett Place
P.O. Box 8167

Greenwich. CT 06836

Wild, and Tea for Two.
By 1940, the Goodman band had

revised its personnel considerably. The
addition of Charlie Christian's guitar
gave it an interesting new voice and an
irresistible drive. Aircheck's The King
of Swing on the Air offers us some fine
moments by Christian and some of
Johnny Guarnieri's rollicking swing pi-
ano. Christian, Guarnieri, and Lionel
Hampton are heard to advantage on
two fine sextet tracks, Seven Come
Eleven and Six Appeal, and the full
band plays with precision and energy
on Let's Dance and such numbers as
Big John's Special and Idaho. The
broadcasts, for the most part, are from
the Peacock Court of the Mark Hop-
kins Hotel in San Francisco. The last
two tracks, a sensitive These Foolish
Things, with a vocal by the 16 -year -old
Peggy Lee, and a rousing After You've
Gone, are from a 1942 Fitch
Bandwagon Broadcast from Chicago.
Aircheck Records has a fine catalog of
off -the -air big band swing; their ad-
dress is P.O. Box 724, Redmond, Wash.
98052.

Jazz Society's Benny Goodman: The
War Years offers us more fresh and vi-
tal '40s swing. Goodman's clarinet is
the principal solo voice throughout,
and he plays with his customary zest
and earthy ebullience on such wartime
hits as Mission to Moscow, Mr. Five by
Five, and Gotta Be This or That. Out-
standing is a splashing, careening big
band performance of Fats Waller's
Stealing Apples. Mildred Bailey offers
us a poignant Down Hearted Blues,
and Peggy Lee is the singer on Cow
Cow Boogie and Mr. Five by Five. The
musician's union recording ban was
on from 1942-44, so these recordings,
mostly V Discs or AFRS (American
Forces Radio Service) transcriptions,
fill in some gaps for the Goodman col-
lector.

Another album for Goodman collec-
tors is Jazz Society's Benny Goodman,
a set of broadcast performances from
late 1945 and the immediate 1946
postwar period. The Goodman trum-
pet section by then had been aug-
mented to five pieces and included
such powerful players as Bernie Privin,
John Best, R. D. McMickle, and Nate
Kazebier. The trombones featured two
barrelhouse stalwarts - Lou McGarri-
ty and Cutty Cutshall. Some splendid
cuts include I'm Always Chasing Rain-
bows with blazing brass and McGarri-
ty's robust and fiery solo on Oh Baby.
The saxes also blend beautifully and
distinctively on Give Me the Simple
Life, which has a good tenor solo by
the young Stan Getz. Jazz Society, a
Swedish import label, is carried by
such collectors shops as J & R Music
World in New York City, Rose's Dis-

Stutly
professional
audio
recording
technology.

Learn to
engineer
the sound
of music...

Complete the one year
Multi -track Recording Technology
curriculum, or four year
B.S. Degree in Music Technology
program given jointly by the
Institute of Audio Research
and New York University.

Accelerated
Summer '80 Quarter
starts July 7th,
ends August 29th.

Write or call for our brochure

Institute
of Audio
Research

Established
1969

Licensed by N Y State Dept of Education

64 University Place
Greenwich Village
New York, N.Y. 10003
(212) 677-7580
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count Records in Chicago, and Ray Av-
ery's Rare Records in Glendale, Calif.

John Lissner
Live at Carnegie Hall

Sound: A Performance: B -

Complete Benny Goodman,
Vols. III, IV, and V

Sound: A- Performance: A+

King of Swing on the Air

Sound: B Performance: A

The War Years
Benny Goodman & His Orchestra

Sound: B - Performance: A

Sound, Suggestions: George Adams
ECM ECM -1-1141, stereo, $8.98.

George Adams' saxophone had
been a featured voice in one of the last
ensembles led by Charles Mingus and
more recently with the unit of McCoy
Tyner. Despite the fact that his blues -
drenched horn is unlike any other in-
strumentalist on the ECM label, his
sound has been easily adapted to
Manfred Eicher's conception. Eicher
surrounds Adams with ECM stalwarts
like Richie Beirach on piano, Kenny
Wheeler on trumpet, Dave Holland on
bass, and Jack DeJohnette on drums.
These players have helped hone the
sound of creative refinement that
characterizes ECM. The group is corn-

NOW...A TAPE GUARANTEED TO
OUTPERFORM MAXELL, SCOTCH,

MEMOREX, BASF,
TDK, AMPEX, SONY

Li,!rr,,,._.7
90

1/1110 11111111.1

. Se +s tr.-,t. . .   , . ,,.nn1 ;

r ii - III
ORIGINALLY MADE

FOR STUDIO
AND BROADCAST USE

The "establishment" tape companies
make some quite respectable prod-
ucts, but their tapes aren't as fine as the
decks they're used with. (We like
"metal" tape but can't find a good rea-
son to pay S9 -S12 for a C-90.) So we've
introduced TAPE 5 to fill the need for ar
ultra -high-performance cassette at o
reasonable price. A true mastering
tape, TAPE 5 was originally sold only tc
studios and broadcasters, but now
we've made it available to the public
through mail order

WIDE -LATITUDE
MAKES TAPE 5

A GOOD MATCH
FOR YOUR DECK

By hyping "color" (Sony). "tape of the
stars" (Ampex). "truth" (Scotch). and
"high octane" (Maxell), these com-
panies are avoiding the big issue of
tape incompatibility, a factor that can
measurable - and audibly - affect
the actual performance of your deck.
Since each tape deck manufacturer
adjusts the bias settings of its machines
differently. one brand's "normal" and
"chrome" settings usually differ from
another brand's "normal" and
"chrome" settings. This means that bias
adjustments are hardly ever a perfect
match for a tape. Also, your deck's bias
changes as its components age. With a
bias mismatch. tape complains by dis-
torting and losing frequency response.

r

w
But with TAPE 5 WIDE -

LATITUDE® cassettes,
there's no incompatibility problem

because a generous (2 dB) leeway
around standard bias is built-in. So we
can guarantee that your deck and
TAPE 5 will be a good team.

COMPARE THESE
SPECS G FEATURES

Since TAPE 5 was intended for profes-
sional use. it's loaded with features the
pros insist on. Like pre -stretched polyes-
ter film base. precision -torqued 5 -stain-
less -steel -screw styrene case, teflon slip
sheets, high -accuracy pins- guides,
and rollers, non-abrasive gamma ferric
oxide coatings, and never any annoy-
ing dropouts or splices. The result of a
mirror -polished tape surface and qual
ity-controlled assembly is a superior
product. TAPE 5 has tested out bette
than TDK AD and SA, the Maxell UDX
series, Scotch Masters, Ampex Grand
Master, the BASF Pros, Memorex MRX3

NO MIDRANGE FUZZINESS
EVEN WITH LEVELS 'IN THE RED'

and other premium cassettes. Listen fa
yourself. With TAPE 5, you'll hear clarity

SEND COUPON AND StART SAVING NOW

TO: TAPE 5,111 Third Avenue, New York, NY 10003

NE PAY POSTAGE. BUT FOR SPEEDY FIRST
CLASS MAIL OR PREMIUM UPS., ADD 10%.

L

LENGTH FOR ONE 1249 50-99 100 ors
C-46 169 155 1 49 1 39

C-60 195 185 1 69 155

C.90 349 2 35 219 20.5

c-120 3 29 309 289 269
OPTIONAL POSTAGE
TOT,

N.Y Nesidenls add Sales Tax

MINIMUM CREDIT CARD ORDER 015

CHECK OR MONEY ORDER ENCLOSED'

CHARGE MY VISA [ Master

Cord N
hip Date A3

Signoture

Name
Addess
CM
Stale Zip

7

and transparency of highs that you've
never before been able to get onto a
cassette. Even with recording levels "in
the red," you won't get any fuzziness in
the midrange.
TAPE 5's maja specifications exceed
those of the above topes. Signal -to -
Noise Ratio is an astounding 64.4 dB, so
quiet that there's no objectionable
tape hiss even when you don't use
Dolby.® Maximum Output Level at 3%
THD is 6.7 dB. (These first two specs are
essential to making good tapes for your
car stereo.) Wow and Flutter measure
.042%. At 0 dB input, IM Distortion is 1%.
Attainable Frequency Response is 30-
18,000 Hz, ± 1.5 dB. And bear in mind

that these figures were achieved with
conventional record and playback
heads using the widely -accepted DIN
testing standards.

50% SAVINGS DIRECT -
FROM -MANUFACTURER

PLUS 5 -YEAR WARRANTY

So now there's no need to pay stiff
prices for chrome and exotic coatings
when TAPE 5 guarantees better per-
formance than the other name brands.
Plus a 5 -year warranty. And NO mini-
mum, NO shipping or handling
charge. Free specs, order blanks, and
special discount offers returned with first
order. Same -day shipping If you pay
by money order or credit card.

TAPE 5 WIDE -LATITUDE* --
SOUND RECORDING TAPE

111 Third Avenue
New York, NY 10003

Charge by phone,
9-5 Eastern Time.

212/734-9750
lahr-9111

pleted by tenor saxophonist Heinz
Sauer, who has been a long-time asso-
ciate of Albert Mangelsdorf.

Sound Suggestions is an album of
carefully constructed tunes with im-
maculate playing. If it doesn't stretch
any boundaries, it also doesn't make
any concessions. Adams' playing is as
vital as ever. He can blow masculine,
romantic ballads as he does on A Spire
or rip off the careening scalar runs of
Stay Informed. His accompaniment is
always supportive and the other so-
loists seem to be setting him up.
Adams takes the last solo on most of
the tunes, and all the others seem to
lead up to him. On the Sauer -penned
Stay Informed, Sauer takes a perfectly
shaped solo that gradually builds in in-
tensity. He's followed by a sparse
Beirach interlude and then a rising
solo by Wheeler that allows Adams to
begin, already in overdrive.

If his tone and power weren't
enough to set him apart, Adams also
tosses in a stompin' blues number re-
plete with growled vocals, Got
Somethin' Good for You. Adams has
harnessed his more extravagant tend-
encies to make a clear and purposeful
statement that could only be en-
hanced by ECM's clear production val-
ues. There is subtle textural interplay
between the rhythm section and the
horns that is only disturbed on A Spire
by DeJohnette's overly busy drums.
Otherwise, Adams keeps a tight reign
on his group to highlight his own
tenor saxophone. John Diliberto

Sound: A- Performance: B

Globetrotter: Clark Terry
Vanguard VSD 79393, stereo, $7.98.

Trumpeter Clark Terry has always
combined wit and taste with a great
facility of instrument. On Globetrotter
he offers fine examples of his spare,
pulsing, melodic playing on both
trumpet and flugelhorn. His relaxed
singing tone and exuberant high spirits
on numbers like Canadian Sunset, Sa-
tin Doll, and the title cut make listen-
ing to him a constant delight. Zip Co
Ed, a Terry original, moves at a torrid
pace and has several ringing, jubilant
choruses by the composer. The alter-
nating sidemen on the several dates
that make up this collection - pianists
Ronnie Mathews and Walter Bishop,
tenor Ernie Wilkins, guitarists George
Davis and Roland Prince, and
drummer Ed Saph - all cooperate to
bring us joyful, swinging, unpreten-
tious jazz. Each player offers strong in-
dividuality yet never loses sight of the
fact that he is playing as part of a co-
hesive unit. John Lissner

Sound: A Performance: A
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Edward Tatnall
Canby

classicalreviews

Grant Johannesen in Recital. (Fauré,
Schumann, Mozart, Poulenc.) Golden
Crest CRS 4201, DIG and DD, stereo
(digital and direct -to -disc versions).

It had to come to this - and surely
will again: Two releases of the same
recorded program of piano music, -one
done direct to disc, the other in digital
(Sony). They are packaged in a single
shrink cover - don't know whether
you can buy them separately or not.
Comparison is obviously the idea and,
in any case, the music is excellent, ei-
ther way, via an experienced high-
level pianist, who could undoubtedly
play note -perfect for hour after hour if
needed! DD is no great problem for
him.

The notes, extensive on the backs
and identical for both discs, are mildly
confusing, though the account of the
differences between the two systems
is well presented. Both say that there

AUDIO  May 1980

was no editing. Obviously not on the
DD record - but there still could have
been a number of individual takes of
each separate piece in the digital for-
mat. However, I noted no particular
differences of a musical nature - we
can take them as one performance,
produced two ways. What are the dif-
ferences, then?

Before I played so much as a note I

took out the two discs and looked at
them under a light. Wow - very dif-
ferent! The OD version seems to have
been cut straight through at a fixed
groove pitch and at a somewhat cau-
tious overall level (confirmed in the
listening); it is entirely smooth from
outside to inside. Whereas the digital
version is full of the usual darker and
lighter bands, sharply separated, the
loud segments look relatively wider
than the soft passages, which is what
we might expect if a previously made

Illustration: Rick Tulka 89
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tapé (digital) were to be cut with the
normal adjustments. Oddly, the DD
version goes less far towards the cen-
ter than the digital - again, probably
a matter of safety margin for the un-
known. In DD we deal with real time.

I suspected I would enjoy the digital
more - so, of course, I put all such
thoughts aside and played the DD disc
straight through for the music. No
problem! What I heard was Grant
Johannesen playing a haunting work
by Fauré and three shorter, more ener-
getic pieces by Schumann. Then on
the other side, two sets of variations,
nicely juxtaposed, first Mozart and

then Francis Poulenc in his very last
piano work. Good program, superbly
played.

Then I went back and put on the
digital disc. Immediately it seemed to
be louder and closer, with more pres-
ence. This could be no more than a
higher cutting level - which can pro-
duce the effect of a closer mike place-
ment and more immediate sense of
dynamics, curiously. And so it contin-
ued. The same music, also highly en-
joyable. Cleaner? Could be, especially
in the carefully spaced -out loud pas-
sages - but I was still more interested
in the music itself.

THE NEW ARRAY FROM QYSONIC.
WE'VE IMPROVED THE BEST.

Qysonic has been around for several years, and few companies old or
new have equalled our pattern of excellence in audio components. No
one knows that better than we do. So when it comes to improving
Qysonic, we feel that we should be the ones to do it. It's difficult to
improve on the best, but our new Array speaker with patented Critical

Alignment and Laminar Flow Vent tech-
nology makes for the most advanced speaker
system on the market today in its price cate-
gory. When it was introduced. High Fidelity
Magazine said, "... The general impres-
sion is, in fact, one of unusually clean,
uncolored, extended sound and excel-
lent stereo imaging." And it didn't stop
there. The review continued by saying, ".. .
the anechoic frequency response shows
very flat and quite smooth omnidirec-
tional response. .. In terms of the sound
itself, a wide range of instruments repro-
duces with exemplary accuracy, from a
clear, open top down through a vivid but
not overbright midrange, to the extend-
ed, solid bass..."

Listen to Qysonic before you buy any
speaker system, and enjoy uncommonly fine
sound.

QYSONIC RESEARCH
1301 Tustin Ave., Anaheim, CA 92806

A Motown Company

11111
The Qysonic Array -
A Proven Performer

If I had my choice? The digital, of
course. It has every advantage for all
concerned, from the pianist and the
engineers straight through to you and
me. The results show. But if we did not
have this version, the direct -to -disc al-
ternative would be quite excellent on
its own. As a comparison, then, these
two are almost anticlimactically true to
life, as it exists in the recording world.
Thanks, Golden Crest.

P.S. Though the backside notes on
both discs say the music was recorded
on a Sony machine (digital), this must
be an editorial slip. If the DD version is
DD, then there was no tape! Both
were taken down on the new Neu-
mann FET89 mikes, a pair of them, and
cut with the Neumann computer lathe
on Pyral. Presumably NOT at the same
time. Nor even the same place! Ques-
tions to Golden Crest, 220 Broadway,
Huntington Station, N.Y. 11746.

Mozart: Piano Concertos Nos. 25 in C,
K. 503, 27 in B Flat, K. 595. Alicia de
Larrocha; London Philharmonic, Solti.
London CS 7109, stereo, $8.85.

Two of the very late and rich Mozart
concertos, the second, K. 595, out of
the last year of his life. Two impecca-
ble performances if, shall I say, on the
cool side. But gorgeously recorded.

That coolness is perhaps somewhat
different in the piano and in the or-
chestra. These musicians play with the
usual and familiar British conscien-
tiousness, careful, accurate, giving full
measure and respect - not a sloppy
note to be heard. And all that is lack-
ing is a bit more fire from the conduc-
tor. As for de Larrocha, she is one of
our finest pianists, particularly, of
course, in Spanish music and the big-
ger standard Romantic works. Her Mo-
zart, then, is a bit out of the older gen-
eration that was brought up on big Ro-
mantic piano - delicately accurate,
beautifully phrased and shaped, flow-
ing smoothly and, somehow, on a de-
liberately small scale of emotional ex-
pression. That was the standard ap-
proach to Mozart, after all, for a good
century and a half.

Curiously, London's recording engi-
neers have helped bring this some-
what underplayed Mozart to life. Their
orchestral sound is impressively big
and wide but without excess reverb,
which would indeed be bad for Mo-
zart. And the piano is perfectly bal-
anced, neither too close (as is com-
mon) nor too loud, yet absolutely
clear. A lovely sound and a genuine
"concerto" effect.

Sound: B+ Recording: A- Surfaces: B-
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Tom Bingham

Fingers, Don't Fail Me Now: Dale Mil-
ler
Kicking Mule KM 155, stereo, $7.98

Dale Miller has attracted a wide fol-
lowing through two previous Kicking
Mule albums that featured finger -
picked guitar renditions of Beatles
songs, pop standards, jazz classics, as
well as a small assortment of the com-
mon rags and blues. This album, how-
ever, focuses on Miller's original com-
positions which, surprisingly enough,
reveal him to be an outstanding expo-
nent of the John Fahey folk impres-
sionist school.

Although his gift for complex tex-
tures and extended constructive pat-
terns rivals Fahey's own, Miller's boun-
tiful melodic resourcefulness, the
light-fingered precision with which he
executes involved passages, the warm
delicacy, rippling flow, and joyful
rhythmic lilt of his playing show little
of the introverted abstraction of his

AUDIO  May 1980

early mentor. Even when he builds a
full-length composition out of a few
repeated and transposed figures ( a la
Fahey), the results are refreshingly
tuneful, elegantly proportioned,
rhythmically captivating, and easily ac-
cessible; hear Noe Valley Sunday and
the six -minute White Water.

Moreover, several of Miller's pieces
draw from the same pool of influences
he relied upon for his previous al-
bums. There are echoes of ragtime
([Do The] Hippie Swing, Twenty Year
Old Women and Twelve Year Old
Scotch), East Coast blues (the Earl
Butz -inspired Tight Arrangements,
Loose Fingers, and a Warm Place to
Practice with second guitar by Bay
Area veteran Janet Smith), early jazz
guitar (the bridge of Sherwood Caper),
boogie (the title cut and Lone Star
Boogie), and Beatles (Win or Lose in
Santa Cruz, which makes a perhaps
subconscious reference to Eleanor
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THE AUDIO PRO TA -150
AM/FM RECEIVER

The finest
audio component
must do more
than merely
sound good.

For an audio component to be
the absolute finest, it must satisfy
all design parameters.

Audiophiles tell us the ideal com-
ponent is a straight wire with gain.
The TA -150's all -electronic design
comes closest, which helps explain
why its sound rivals the finest
separates.

Scientists tell us the perfect
machine would have no moving
parts. The TA -150 has but one, a
single programmable knob.

Designers tell us that form must
follow function. The beauty of the
TA -150 is that the world's most
sophisticated receiver is also the
easiest to operate.

Sound, science, and style. The
total design approach to audio.

For more information and
your nearest dealer
CALL TOLL FREE 800-638-0228.
Maryland: 0-459-3292 COLLECT.
Metro D.C. 459-3292
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Rigby, much as the rag, The Sophisti-
cate, seems to quote from Billy J.

Kramer's From a Window).
The album's lone non -original is a

charming rag, Leisure Man, written by
Mike King. The album's only failure is
the sole vocal, the pointless and soph-
omoric Star Trek Blues. Miller makes
up for it with an exquisite Fahey-esque
miniature, Butano Lullaby.

The audience for rag/blues/eclectic
fingerpicking doesn't usually intersect
with that for the Impressionist guitar
composers. But with his facility for cre-
ating works for both substance and in-
stant likability in an idiom not noted
for its mass appeal, Dale Miller should
have little trouble narrowing the gap
between these two normally mutually
exclusive camps, attracting a lot of
new fans along the way. Tom Bingham

Sound: A- Performance: A

The Flax In Bloom: Brendan Mulvihill
Green Linnet SIF 1020, stereo, $7.98.

Brendan Mulvihill's father is the
Limerick -born fiddler/teacher Martin
Mulvihill, who is represented in the
Green Linnet catalog by his own al-
bum (SIF 1012) plus another (SIF 1009)
featuring his young students. Brendan
himself appeared on a Green Linnet

album by his Washington -based trio,
The Irish Tradition.

Despite these unmistakable roots in
traditional Irish fiddling, Brendan Mul-
vihill is young (25), adventurous, and
eager to stamp his own personal inno-
vations onto that tradition. Conse-
quently, he has aroused a bit of con-
troversy among some Irish fiddle en-
thusiasts.

The main bone of contention is a
startling new embellishment, invented
by Brendan, called a "stutter roll" (an-
alyzed in detail in Mick Moloney's
liner notes). This stutter roll breaks
into the regular rhythmic movement
of a tune far more drastically than a
normal roll or triplet does. While it is
technically difficult to play, Mulvihill
is able to execute it so rapidly that he
can recapture the natural flow of the
melody without losing track of the
beat. It's quite dazzling, to be sure, but
whether it enhances the tunes (which
is, after all, the primary purpose of us-
ing any ornament) or detracts from
them is a question listeners will have
to decide for themselves.

For examples of how Mulvihill ap-
plies this new roll, listen to the horn-
pipe sets The Concertina/The Circus
and The Home Ruler/The Brigade. On
the first tune of each set, he restricts
his ornamentation mostly to triplets

and standard rolls, but as the second
tune unfolds he relies increasingly on
the stutter roll. Actually, the less sys-
tematically he uses it, the more effec-
tive it is, since its unpredictability
catches the listener offguard, as the
reels Mullingar Races/Miss Thornton's
illustrate.

The stutter roll aside, Mulvihill is an
adroit, highly animated fiddler who
drives his tunes ahead with uncom-
mon force and inspiration. His style is
entirely his own and cannot be traced
to any specific region or mentor (cer-
tainly not to his father, as their duet
set, Fermoy Lassies/Bunker Hill,
should suggest). Indeed, his improvi-
sational approach can be most non-
traditional at times, as in the reels The
Pigeon on the Gate/Miss Monahan's.
In short, Brendan Mulvihill is a singu-
lar personality on the Irish -American
musical front and as such will attract
as many rabid detractors as rabid fans.

Mick Moloney's guitar accompani-
ments suffer from a rather "boomy"
sound, while there's an odd, huffing
distortion on some of the fiddle tracks.
(Innisfree, Inc., 70 Turner Hill Road,
New Canaan, Conn. 06840.)

Tom Bingham

Sound: C+ Performance: A -

Back to reality.
Loud louds and soft softs. That's what your
records and tapes can't give you. Current
recordirg and broadcasting techniques just
can't reproduce the wide dynamic range of live

performance. That's why you need
MXR's Dynamic Expander.

You've got to hear it all.

The MXR Dynamic Expander restores a large
portion of those lost musical dynamics. It puts
power back into loud moments, and lets
sensitive subtleties come through.
So get back to reality with the MXR Dynamic
Expander.

MXR Innovations, Inc., 740 Driving Park Ave,,
Rochester, New York 14613, (716) 254-2910
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CLASSIFIED
ADVERTISING

RATES
BUSINESS ADS- For Sale. Help Wanted. Services. Busi-
ness Opportunities. Tape Recordings, etc. etc. $5.25 per
line. First line set in bold face type at no extra charge.
Extra lines $9.60 per line. One point ruled box, extra
charge $8.00. Full payment must accompany order.

NON BUSINESS ADS -Situations Wanted, used equip-
ment for sale by private individuals $3.50 per line. First
line set in bold face type at no extra charge. Extra lines
set in bold face type $7.00 per line. Full payment must
accompany order.

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

DEADLINE -1st of two preceding months. (Dec. 1 for

Feb. issue)

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

MAIL ORDER AND DISPLAY CLASSIFIED RATE
I col x 1" $150
1 col x 2" $225
lcolx3" $300
2 col x 1" $225

2 col x2" $395

Advertiser must supply complete
film negative ready for printing
for display ads.

Carolynn F. Sumner
Classified Advertising Manager

AUDIO Magazine
1515 Broadway

New York, N.Y. 10036

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

The KA/STAT
The NEW
most
definitive
miniature
monitor
in the
world

KINETIC AUDIO INTL., LTD.
5624 W. IRVING PARK RD.

CHICAGO. ILLINOIS 60634
312-685-6609

FOR SALE
ABATE THE HIGH COST OF YOUR NEXT AUDIO PUR-

CHASE!
DIRECT DISCOUNTS LTD. offers many of the finest lines of
audio gear from budget equipment to typically non -discount-
ed components and cartridges. But more important is our
concerned attitude that your next audio purchase be best
suited for your individual needs. Whether you're a novice or
seasoned audiophile, we believe that our wide selection, low
prices and helpful advice could make us your one -stop audio
bargain place. As an added service to our customers we also
offer top-notch camera equipment, TV's, video recorders, and
many interesting gift items including the new wireless exten-
sion telephone from ATE. Just call us at 212-254-3125 for
prices and information, or send $2.00 for our current bro-
chure to Direct Discounts Ltd., P.O. Box 841, Cooper Station,
NY 10003. Shop with us by phone with your M/C or VISA. We
ship worldwide! Foreign inquiries invited.

ABSOLUTELY THE FINEST QUALITY AUDIO COMPO-
NENTS AVAILABLE. UNBEATABLE PRICES, WARRANTIES,

AND SERVICE. INCLUDING AR BOSE ESS JBL & PRO AIWA
SAE H.K. PHASE -LINEAR HATICHI AND MORE, FOR MID
AND HI -END LINES WE DONT ADVERTISE. FOR PRICES
CALL 301.593.8244 OR SEND $2.00 TO: AUDIO
DISCOUNTS, 1026 McCENEY AVE., SILVER SPRING, MD
20901 FOR PRODUCT LIST AND SPECIFIC PRICE QUOTES,

MON. THRU SAT. 10AM to 9PM SUN 11AM to 8PM EST ALL
ORDERS FACTORY SEALED SHIPPED WITHIN 48 HRS.
C.O.D. FOR YOUR CONVENIENCE.

ABSURDLY LOW PRICES ON AUDIO/VIDEO COMPO-
NENTS & TAPE! HIGH END LINES ALSO! FREE SHIPPING
ON MOST ITEMS! B&J AUDIO/VIDEO INC., BOX 248, HOW-
ARD BEACH, N.Y. 11414. (212) 845.2861 M -F 4-8, S 9.2
EST.

ACCUPHASE P-300 Power amp. 150 watts 5 year warr. deal-
er demo. $487. ALTERMAN AUDIO 7323 Freret 504-834-
7772

ACCURATE, QUALITY AUDIO EQUIPMENT DISCOUNTED!
Low prices on quality Car and Home Hi Fi Components. Send
SASE, call for quotes and literature. Denco Audio, P.O. Box
6104-U, El Monte, CA 91734. (213) 444-9978 evenings,
wknd. 9-9

Acoustat X, Oak w/black grilles mint $1195, Tandberg TC-
330, 25 hours of play, $695, neg; John Ferguson, 105 Sher-
wood Ct., Blacksburg, VA (703) 951-1673.

ADCOM - THE SUPER AMP At A SUPER PRICE!
Q/LC AUDIO, 1006 Berkshire Rd., Dayton, OH 45419; (513)
298-9330,(513)293.7287. We Ship Anywhere.

ADIRONDACK AUDIOPHILES Northern New York State
House of Hi -Fi is now open with Hegeman, Conrad Johnson,
Fidelity Research, Marcof, Grafyx, Hafler, D.C. Time Win-
dows, Ampzilla (GAS.) Polk Audio Monitors, KEF, Harman
Kardon ST8, Sleeping Beauty, Audionics, N.A.D., Mayware
formula 4 tonearm, Signet moving coils, AKG cartridges,
Toshiba, Sony, and Aiwa. For info. call 518-793-6639 Mon. to
Fri. 11-9 Sat. 10.6. House of Hi -Fi, 50 Miller Rd. (Rt. 9), Glen
Falls, NY 12801.

FOR SALE
Advent, Nakamichi, Yamaha, Tandberg, Denon, ADS, Crown,
Rogers, B&O, Lux, Revox, Celestion, Infinity, others. Low Pric-
es! AUDIO AMERICA (Virginia). Call (804)793-3820.

AFFORDABLE ESOTERICA
Central N.Y. State

Audionics  Apt -Holman  Hafler  Dahlquist
NAD  Spectro-Acoustics  Mordaunt/Short

Reference Recordings  Ortof on

Cizek  Grace  B&O  KEF  Crown
STELLAR STEREO

384 Elmira Rd. Ithaca, N.Y. 14850 607-272.2644

AGFA-THE BEST OPEN REEL TAPE! CASSETTES:
ASF (C66 & C96) and DIRECT TYPE II (C96) are the best

available! Direct -to -Tape Recordings offer the finest
sound available only on reels, cassettes & cartridges.
Ampex video cassettes also available. WRITE for FREE
brochure & current special offers. Direct -to -Tape Record-

ing Co., 14 Station Ave., Haddon Heights, NJ 08035.

ALUMINUM TOWERS Crank -up, stack sections to 100 ft
R.D. McClaran Sales Box 2513A Vero Beach, F1.32960 (305
723.4793

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

American Audio Brokers
People who CARE selling everything in Audio and Video. Max -
ell UDXL 90-2 $3.25, TDK SA C90 $2.89, Discwasher $9.95,
Shure V15 Type 4 $79.

(201) 761.0008

ANNOUNCING - PHOENIX AZ AUDIOPHILES
HAFLER AMPS IN STOCK. Audire, Adcom, Audio -Pro, Marcof,

Denon, Supex, Grace, LS3/5A, Obelisk, Phantom, etc. AF-
FORDABLE ESOTERICA our specialty. Shipped USA. THE LIS-
TENING POST (602)967.1250 by appt.

ANOTHER AUDIOPHILE PUBLICATION?
AUDIO UPDATE is published ON TIME. This bi-monthly in-
cludes modifications construction projects, improvement
methods, data available nowhere else. It's provocative,
informative, and a MUST if you enjoy audio. Annual: $12.00
USA/Canada, $14.00 elsewhere. MasterCharge/Visa wel-
come. AUDIO DIMENSIONS, 8888 Clairmont Mesa Blvd., San
Diego, CA 92123. (714) 278-3310. TF

ARIZONA STEREO BUYERS
AUDIO TECHNICA CARVER A.D.C.

DAHLQUIST REVOX STAX

NAKAMICHI CROWN KLIPSCH

SENNHEISER YAMAHA J.B.L.

STANTON THORENS A.D.S.

TOSHIBA AIWA LUXMAN

DBX SIGNET B & 0

MITSUBISHI SONY SHURE

BOSE KENWOOD MICRON

J.A.E. INC., 332 E. Camelback Rd., Phoenix, Arizona 85012
Mail-order hotline Mr. WOZ 602-265.4830.

IDAudiocom High Technology Audio

ADS, Allison, Apt, Audio Pulse, Audionics, B&W, Bruer, Burwen, Cotter, Dahl-
quist, DCM, Denon, Draco, EMT, EV, Eumig, FR, GAS, Grace, Grado, Janis, JR,
KEF, Mitsubishi, MK, NAD, Nakamichi, Ortofon, RH Labs, Revox, Rogers, Snell,
Spectro, Stax, Symmetry, Tandberg, VA Systems

Major credit cards honored. Phone orders shipped promptly.

177 Sound Beach Avenue, Old Greenwich, CT Phone: (203) 637-3621
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Pyramid
Promethean

GAS
Dynavector

EMT
Marcof

FOR SALE
ANTI -SKATING for AR TURNTABLES!! Proven counter-
weight design of nickels steel & aluminum construction. In-
stall yourself in minutes. $7.95 postpaid. (Dealer inquires
invited.) AUDIO INNOVATIONAL PRODUCTS, P.O. Box 1607,

Portsmouth, N.H. 03801.

APT/HOLMAN Preamp in Stock
Torn Holman rocked the audio industry with this revolutionary
preamp. While other manufacturers charge over $2000.00
for this quality and performance, you can own an APT for
under $500! Incredible Sound PLUS you control capacitance
and resistance for your cartridges. Full complement of con-
trols and there's no program leak-thru to tape circuits. The
APT Preamp from DESIGHATRON'S STEREO STORE, Inc.
260 Old Country Road, Hicksville, N.Y. 11801 (516) 822-
5277. Write for info and a quote. Shipped prepaid and in-
sured in Cont. USA.

.. Erarb1U

in 00 lIlurft
Adcom  Allison  Audio Pro

Berning  Bryston  Connoisseur
Conrad -Johnson  Dennesen  Grace

Keith Monks  Kenwood Purist
Linn-Asak . Linr-Isobarik

Linn-Sondek  Mitchell A. Cotter
NAD  Nairn  Precedent

Professional Systems Engineering
Pyramid  Shahinian Cbelisk  Signet

Snell  Symdex  Thiel  V.P.I.
A new approach to presenting
fine high fidelity components

and recordings.

etws Nova
749 middle neck road/great neck, ny 11024

(516) 466-5674

FOR SALE FOR SALE

ANOTHER NEW YORK CITY HIGH END AUDIO STORE?
Not really. Instead of rush A/B comparisons, electronics B.S.,
flashy switching systems, or high pressure salesmanship, we
offer honest advice, audiophile to audiphile, and an open invi-

tation to audition, at your leisure the finest components avail-
able in a comfortable setting on Manhattan's east side.
Audio Research, Snell Acoustics, Dynavector, KEF loudspeak-

ers, Adcom, Linn-Sondek, Linn Isobarik, Naim, Marcof PPA-I,
Meridian, Michaelson & Austin NA -I, Tandberg, Theta, Mor -
daunt -Short, Precedent Audio, Spatial Coherence, Van Al-
stine, Point Source, STD, Connoisseur, Rega Planar, Grace,
Supex, Signet, Micro -Acoustics, NAD, AGI, Hadcock, CPU Mi-

cro -Tuner, Berning FT -10, Lustre, Koetzy Quad, Precision Fi-

delity, Sound Lab, Electrostatics and many others.
SOUND BY SINGER AN ALTERNATIVE

For information call or write: Sound by Singer, 227 Lexington
Ave., New York, NY 10016. (212) 683-0925. (10:00 AM -
10:00 PM) We ship anywhere. 11-0

APT/HOLMAN Power Amp HERE!
Tom Holman's incredible APT ONE Power Amp is waiting for
you. The APT ONE eliminates current limiting that can rob
you of sound. The APT ONE gives you a full 3 db of headroom

to deliver all the dynamics of your music. Rated at a min. of
100 watts RMS/Channel. Write for Details and Lit. APT MOD-

EL ONE AMP only $641. Shipped prepaid and insured in
Cont. USA from Designatron's Stereo Store, Inc. 260 Old
Country Road, Hicksville, N.Y. 11801 (516) 822.5277

ARC D-79 $2500 ea; D-350 $1400, SP62 $925; JC-2 (mod.)
$775, Tympani 1-D $825: All Mint (216) 481-6229.

AT CUSTOM SOUND, we've spent more than two years
developing the very best designed cabinet for housing
stereo components. Before you invest in a rack or cabi-
net send 25f (stamps O.K.) for our color brochure. Cus-
tom Sound, 8460 Marsh Road, Algonac, Mich. 48001.

ATTN: BRYSTON OWNERS
AUDIO RENAISSANCE is now offering the RABBID AUDIO
Bryston Modifications that exhibit a vastly improved high end -
$35.00 with all parts or $7.50 for parts list and instructions.
Only at AUDIO RENAISSANCE, 4122 Broadway K.C., MO
64111. (816) 531-3261.

LEGENDS MOVE AND GROW.
Chestnut Hill Audio has moved and grown. We now represent Audionics, Bowers & Wilkins,
Bryston, Cotter, DCM, Denon, Fidelity Research, Grace, Grado, Hafler, Hegeman, Impulse,
Janis, JR149, Linn Sondek, Levinson, Marcof, Precedent, Quad, Rappaport, Revox, Rogers,
Sequerra, Snell Acoustics, Sony/Pro, Spendor, Symdex, Symmetry, TVA, Tandberg, Tangent,
Technics/Pro, Theta, Threshold and Vandersteen. All of these legends at 311 Cherry Street,
Philadelphia, Pa. 19106. (215) 923-3035.

CHESTNUT 1111.1. MJI)ll) l:l'l).

i

In todays ever changing field of audio there exists a storm of hype and confusion By
adhering to certain guidelines we have clearly found our calm in the eye of the storm.

Honesty, irtegrity and expertise have helped us to create a unique audio environment
that is indeed professonal in the true sense of the word.

The lines we represent speak for themselves.

Audio Research B & W
Vandersteen KEF
Linn Sondek Dayton Wright
Theta Denon
Dahiguist Grace
Audire Grado Signature AUDIO SYSTEMS

We ship prepaid throughout the U.S. 17141897-0166
15102 Bolsa Chica Suite A Huntington Beach. CA 92649

Store Hours - Mon thru Fri 1 00-9 00 Sat 1030-5 00 Sun 12 30-5 00

Nakanuchi
Luxman

Bang & Dud sen
RH Labs
Yamaha
Advent

At Paragon of Sound: Berning TF10, Precision Fidelity C-4
and C-7, Conrad -Johnson preamps; MZ-Mod-3 and Panara
ma, Rogers LS3/5A, Koss Electrostatic speakers; M&K Volks
woofer, Fundamental Research subwoofers; Armstrong

tuner, Berning tube crossover and Stereo 20 amp; Hadcock
tonearm, Denon, Grace, Supex, Dynavector products; and
Monster Cable. Call 301-229-2676 (Bethesda, MD) or write
P.O. Box 189, Cabin John, MD 20731.

ATTENTION AUDIOPHILES:
SPECIAL OFFERING OF VERION PRODUCTS

General Resistance, Inc., the ONLY manufacturer of Ver -

ion MK1 Stereo Pickup Transformers, Triaxial Audio
Cables, and GS1 Ground Strips has been authorized by
Stipulation to sell the remaining inventory of those prod-

ucts:
MK1 Stereo Pickup Transformers (specify pickup

impedance): $350 each,
Triaxial Audio Cable pairs: $30 per one meter, plus $5

for each V meter added to the pair. All Triaxial cables
have RCA -type connectors, at one end, and either bare
leads, RCA -type connectors, or male or female DIN con-

nectors at the other. Be sure to specify length and choice
of connector.

GS1 silver-plated 12" solid copper Ground Strips with
hardware and grounding pig -tail: $20 each.

All above carry 5 -year manufacturer's warranty.
Qjantities are limited since there will be no further pro-
duction.
Send official bank check or postal money order immedi-
ately to avoid disappointment. Orders shipped prepaid
UPS in the USA. Others add shipping. No telephone or-
ders accepted.

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

ATTENTION DCM
TIME WINDOW

OWNERS
We now offer a convenient and attractive way to im-

prove the sound of your speakers. The DCM Time Win-
dow, when raised 9 inches off the ground, has an airier
and tighter sound: the image is raised and standing
waves reduced.

THE DCM TIME WINDOW PEDESTALS are made of
heavy duty wrought iron and suit the shape and appear-
ance of the Time Window perfectly. They sell for $65. per
pair. If there is no dealer nearby, order postpaid (Master
Charge & Visa accepted) from

R. S. PARK AUDIO ASSOCIATES
5 SUNRISE PLAZA, VALLEY STREAM, NY 11581

(516) 561-7555
DEALER INQUIRIES INVITED

Audio and TV tubes factory boxed, speakers, semiconduc-
tors -low prices, free price list. Transisleteronic Inc., 1365-
39th St. Brooklyn, N.Y. 11218212-633-2800 TF

Buy with confidence
fact: Send for 0
the IV does more! ^ Shuás
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SUPER TP 1CK_I V
Stereo Dynetic ' Phono Cartridge

Consistent record tracking has always been chal-
lenged by such ever-present factors as warp,
static, lint and dust-especially when these
factors combine with today's "hot" recordings.

CARSTONf-..
TEREO!

COW, C

146 OLD BROOKFIELD RD
Danbury, Conn. 06810

(2031 744-6421 12121 369-6212
MOM. TOt NID.. Tel 1 N S xi
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FOR SALE

ATTENTION DYNA ST -120 OWNERS.
Frank Van Alstine announces an incredible POWER MOS
FET modification for any Dyna ST -120, working or not.
All new complementary power Mos Fet output amplifiers,
all new power Mos Fet regulated power supply. Unbreak-
able, absolutely stable into capacitive loads, no output
inductors or R -C network. More musical than any amp
you have ever heard at any price. Cost to rebuild any
Dyna ST -120, working or not is $185.00. Unit must have
good transformer and be complete. You won't believe it
until you hear it.

JENSENS STEREO SHOP 2202 River Hills Dr Burnsville,
Minn. 55337 612-890-3517

ATTENTION SOUTHERN AUDIOPHILES
Yamaha

Dahlquist
Polk Audio

Bang & Olufsen
Advent
M&K
Aiwa

Philips

Available at
Village Plaza Ruston LA

Great American Sound
Ortofon
Denon

Klipsch
Technics

Visonik
Sonus

Maxell
Sound Advice
. 71270 (3181 255-8000). 9-9

AUN: DAHLOUIST DO 10 OWNERS
AUDIO RENAISSANCE is now offering the RABBID AUDIO
DQ 10 Modifications that exhibit a vastly improved high end -
$80.00 with all parts or $15.00 for parts list and instructions.
Only at AUDIO RENAISSANCE, 4122 Broadway, K.C., MO
64111. (816) 531-3261.

AUDIO DEN LTD.

Long Island's leading audio store has on demonstration
THE STATE OF THE ART

AUDIO RESEARCH ELECTRONICS

THE NEW SP6 TUBE PREAMP
THE NEW D79 TUBE AMPLIFIER

THE NEW SCHEIBER 4 CHANNEL DECODER
THE NEW ACOUSTAT MONITOR III'S

THE NAKAMICHI680

CONRAD-JOHNSON ELECTRONICS

GRADO SIGNATURE CARTRIDGE

FULTON CARTRIDGE AND TRANSFORMER
LINN-SONDEK

(AUDIO CRAFT) ULTRA CRAFT UNI-PIVOT TONEARM
We also have the following lines, Connoisseur, Denon, Grace,
Luxman, Magneplanar, Magnepan, Polk, Quad, Rogers, Sher-
wood, Sonus, Thorens, Yamaha, the largest selection of Au-
diophile Recordings on Long Island.

FREE "SET UP" IN NY AREA
UTILIZING IVIE SPECTRUM ANALYZER

COME IN WITH 2 RECORDS AND WE WILL DEMONSTRATE

THE WORLDS FINEST RECORD CLEANING MACHINE BY
KEITH MONKS.

AUDIO DEN LTD.

1320-34 Stony Brook Road
Stony Brook, New York 11790

516-751-3350

10.0

"AUDIOMART - Free ads in national high -end used equip.
classified newsletter. Free sample: P.O. Box 223, Crewe, VA
23930."

Mitch Cotter

GOLDEN Nakamichi

gramophone Polk Audio
OMI

Raga
Audio Research G.A.S. Rains
Acoustat Grace Rogers
Advent Grado Sig. Shure/SME
ADS Haller Signet
Apt/Holman Kenwood Sony
Beveridge Koetsu Stax
Denon LinnSondek Sumo
Electro Research M&K Symmetry
Fidelity Research Magneplanar Tandberg
FMI (Fulton) Minot Ultracratt

2858 W. Market St Akron. Ohio 44313 Phone (216) 864-4411

FOR SALE FOR SALE
AUDIO DEN AND POLK AUDIO

The Audio Den is proud to have on display and demonstration
the amazing Polk Audio Monitor Series. Our customers say
"Fantastic! Compares with the finest loudspeakers I have
heard. Probably the best value in the history of Audio!!!"
Audiograme, from the Audio Advisor said, "We were so im-
pressed that we could not believe the prices ... Other $200
speakers simply do not come close to the standards set by
the Model 10... And at their price, they are simply a steal."
Come in for an audition or write us for information on Polk or
our other state-of-the-art products. Polk is shipped free in the
continental U.S. Audio Den Ltd. 1320-34 Stony Brook Rd.,
Stonybrook L.I., N.Y. 11790, 516-751-3350. TF

AUDIO FOUR PAGE REPORT
on

Stan White, Rohrenverstarker
HI Fl Exklusiv (Germany 5/79) reports on Stan White, Inven-
tor of the GLASSCONETM speaker: "Stanley White der Kon-
strukteur des vorliegenden Veteraned, zahlt neben Paul
Klipsch, Saul Marantz and Avery Fisher zu den Wegbereitem
der High Fidelity. Er baute neben einer Reihe von Vorund
Endverstarkern den erten Motional Feedback Hochtoner and
einige zu ihrer Zeit unter Audiophilen hochgeschatzte
Lautsprecher wie den Mach I and den 4000 Mark teuren 4-
D." Write TACHYON, P.O. Box 204, Bloomingdale, IL 60108.

100

Audio Ltd.
in Central Illinois

Audio Research KEF Quad
David Hefter IMF Grace
Symmetry SME Marcof
Supex DB Rogers
and more. 115 N. Walnut, Champaign 61820 217-359-3774

Audionics Space and Image Composer, 2 mos. old; (1-608)
365-5900 after 4.

Audio Polygraph

Can you believe what you hear when shopping for
home or car stereo equipment? It can be confusing. All
those different products. Unfamiliar switching systems.
And some products sound so much better it's hard to
believe.

If your dealer uses Audio Authority comparators and
switching systems you have not been misled. You can
believe what you hear.

Audio+Authority

AUDIO HOUSE -FLINT MICHIGAN
Acoustat Theta Audionics
Rogers Linn Sondek D.B. Systems
M & K Sl + Volkswoofer Conrad - Johnson
Audio Control Mordaunt - Short Symmetry
JAMO Keith Monks Record Sleeves 100 for $25
FREE Shipping 4304 Brayan Dr., Swartz Creek, Michigan
48473 313-655-8639 by appointment.

AUDIONICS, AUDIONICS AUDIONICS
stock the CC -2

the U.S. AUDIO RENAISSANCE, 4122 Broadwáy, K.C., MO
64111. (816) 531-3261.

140 Moore Drive, Lexington, KY 40503
606/277-7189

AUDIO
HORS/ONS

P.O. BOX 10973
St. Louis, MO 63135

Issue 43 is now available It contains reviews of the AUDIO STANDARDS MX -10A
pre -preamplifier. the DENNESEN Soundtracktor, the DENON PCC-1000 phono
crosstalk canceller, the JML protractor, and the THETA preamplifier. Issue #3 also
features reviews of the BREUER 5C, DENON OA -307, DYNAVECTOR DV -505,
FIDELITY RESEARCH FR -64s. GRACE G-707MKI1, G-704 and G-714, HADCOCK
GH-228 Super. INFINITY "Black Widow" GF. JH Audio Labs, LUSTRE GST-1 and
GST-801. MAYWARE Formula IV Series IIIMICRO MA -505X. MISSION 774, SME
3009 Series III. STAX UA-7cf-m, SYRINX PU1, WOODLESS LURNE WLP-1, and
ULTRACRAFT AC-3000MC pickup arms, plus reviews of the DENON DL -303,
FIDELITY RESEARCH FR -1 MK3F, FULTON RS, GRADO Signature III, KOETSU
MC -ONE, LINN ASAK DC -2100K. MISSION 773, ORTOFON MC -30, PRECISION
FIDELITY, SUMO II, SUPEX SD -900 Super II and SDX-1000, WIN LABS SDT-10 Type
IIC, and YAMAHA MC -1S phono cartridges.

Subscription rates to AUDIO HORIZONS' for six issues are U.S. - $18: Canada
and Mexico - S20, and outside North America - 826 (AIR MAIL) Please remit in U S
funds only. Sample copies of all issues of AUDIO HORIZONS are available for 64.50
each (U. S. Canada, and Mexico), and 66.00 each (outside North America).

udio 'L)xcellence
A I UNIQUE SD RI O SI IOWKOOM 1)f 1)I('AT-I:I) TO THU Ph KFT (-T!O.`I,ST

Presenting Components from the Prestigious Companies of
THRESHOLD ROGERS
AUDIONICS SNELL
WIN LABS DENON
BEVERIDGE AXIOM
LINN SONDEK DCM
M.A. COTTER PSE
PLASMATRONICS LUX

MAGNEPAN KOETSU
PYRAMID SIGNET
OBELISK HAFLER
SYMDEX BRYSTON
MARCOF SPATIAL
SUPEX SYMMETRY
TVA FID. RES.

584 Washington Street. San Francisco 94111 415-433-1335
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SUBSCRIBER SERVICE

Place label here

MOVING? Please give us 8
weeks advance notice. Attach label
with your old address, and write in
new address below.

RENEWING? Check box
below and attach label with correc-
tions marked, if any.

SUBSCRIBING? Check box
and fill in coupon. For gift subscrip-
tions attach a separate sheet.

Send Audio for 1 year at $11.94

 New subscription  Renewal
o Payment enclosed  Bill me

Outside the U.S.: add $6.00 per year.

Name

Address

City

State Zip
AOCOAO

For faster service call toll -free any
business day, 9:00 A.M.-5:00 P.M.
Eastern time.

800-243-8002
(In Connecticut 800-852-8593)

AUDIO
1 Fawcett Place
P.O. Box 8167

Greenwich, CT 06836

FOR SALE FOR SALE
AUDIO MAGAZINE (Germany 2/78) reports on Stan White
SHOTGLASS loudspeaker. "You can locate each musical in-
strument as it plays. The stereo effect whereby you can visu-
ally place the actual players is a UNIQUE feature of the speak-
er. If we may borrow a simile the effect is such that if you can
picture an orchestra in the dark as each note is struck, the
orchestra lights up in such a way that each separate player is
spotlighted this is the effect of the SHOTGLASS. TAHCYON,
P.O. Box 204, Bloomington, IL 60108.

AUDIONICS BA -150
This analog-digital hybrid (Class A solid state input tube out-
put) amplifier offers the musical performance of the best
tube and solid state designs. The BA -150 represents a new
state of the art. It is THE amplifier for LS3/5a's, Quads, Mag-
neplanars, Magnepans & (the apmless) Beveridges. Perhaps
it is THE amplifier for your speakers. We offer the BA -150 at
$2950. Free air freight in U.S. We also ship worldwide. OX-
FORD AUDIO CONSULTANTS, Box 145, Oxford, OH 45056,

513-523-3895.

AUDIONICS-NEW PRODUCTS

We offer the NEW RS -1 preamp, the CC -2, the improved BT -2
and the INCREDIBLE BA -150. The NEW LK-1 turntable
should be available in the spring. Free shipping in U.S. We
also ship worldwide. Visa & M.C. honored. OXFORD AUDIO
CONSULTANTS, Box 145, Oxford, OH 45056, 513.523.3895.

AUDIOPHILES! Direct -Disc, Digital, Mobil Fidelity -All labels -
Low Prices Fast Service. Send 304 in stamps for catalog. Di-
rect Discounters, 2245 New Hope Church Rd., Raleigh, NC
27604. 9-9
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AUDIONIC = VALUE
Audionics continues to stand the test of time as a cost
effective product. If you are new to high end Audio or an
old Audiophile, consider a product that you will want to
keep. Audionics BA150, CC -2 and PZ-3 amps. Audionics
RS -1 and BT -2 preamps, LK-1 Turntable and Audionics
composer. Free shipping and advise from Audio House,
4304 Brayan Dr., Swartz Creek, Mich. 48473. (313) 655-
8639 by Appointment.

AUDIO PULSE MODEL ONE Time Delay Sys. acoustic space
expander, instruction book & packing, $400. L. Pierce, 617-
659-4366.

AUDIO RESEARCH. D-350. $1700; (608) 378-4387. '

AUDIO RESEARCH D79A, silver, mint condition; $995.00,
NEW output tubes; Magnepan MG -2, white, mint; $425; Tym-
pani 1-D; $875; (919)449.6912.

AUDIO RESEARCH D100B, $1000. Like new. Rick Frye,
2119 Dilworth Rd. E., Charlotte, NC 28203. (704) 374.3700,
332.6009.

Audio Research SP -3A-1 Van Alstine/Paoli mods., ADI
stepped Attenuator; Grace 714; Revox B-77 54 track, 71-15
ips extras. (615) 966-3777.

AUDIO-TECHNICA AT -1009 TONEARM $60.00; AUDIO -
TECHNICA AT20 SLa CARTRIDGE $40.00. (713) 779.1093.

AUDIO/VIDEO MERCHANDISE AT UNBEATABLY LOW
PRICES. Vast selection, excellent delivery. Esoteric. Extended
warranties. STELLAR SOUND, 13906 Ventura Blvd., Suite
193, Sherman Oaks, CA 91423 (213)766-9790.

BANG & OLUFSEN 4400 Receiver like new, $650; (215)
322.8348 Bill. Btw. 4.9 pm.

BASS MINT
The subwoofer for the discriminating listener. The only facto-
ry outlet for the BASS MINT is Q/LC AUDIO, 1006 Berkshire
Rd., Dayton OH 45419; (513) 293.7287. We Ship Anywhere.

BATTERY, 5 -in -reel halftrack, stereo deck, 71.3% ips. 3
heads. Pitch. Direct drive. FET mike inputs. FeCro bias. 20-

32kHz. 64 db S/N. .05% WRMS. Overseas model. 1 only.

SONY TC-510-2. $1000. ALTERMAN AUDIO New Orleans
504-834.7772

BIG, SAFE, TWISTED # 12 GAUGE SPEAKER WIRE $40 per
100 Ft. Keith Monks Record Sleeves 100 for $25. FREE Ship-
ping COD O.K., Samples $1.00. Audio House, 4304 Brayan
Dr., Swartz Creek, MI 48473 (313)655-8639.

Analyzer ASA -10 $199.95
Pink/White Noise Generator .. 49.95

DEALER INQUIRY INVITED

SPECTRUM ANALYSIS SYSTEM

The ASA -10 is a true professional
quality analyzer that offers:
 A 10 -Octave Spectrum Analyzer

covering the full audio range
 Built-in flat response micro-

phone
 Adjustable dynamic range

display up to 35dB
 Selectable detector response

times for either pink noise or
signal monitoring

 A Hold Mode for easier analysis
P.O. Box 115  West Redding, CT 06896
203.938.2588

GOLD LINE
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FOR SALE FOR SALE
BEATTY STEREO MIDWEST (K.C. MO.)
SUPER EQUIPMENT, SERVICE 8 FREE SHIPPING
ELECTRONICS: Levinson, Lux, Apt -Holman, Stax, Denon
SPEAKERS: B & W, Quad ESL, Magneplanar, Rogers, B & 0
Dahlquist, Visonik, R H Labs TURNTABLES: Denon, Lux Mi-
cro Seiki, B & 0, Connoiseur TONEARMS/CARTRIDGES Stax

(CPY) Grado, Signature, ADC, Nakamichi, Grace, Supex,
TAPE DECKS: Revox, Nakamichi, Tascam, SOUND PROCES
SORS: 'vie, DBX, Burwen, Audio Pulse, Advent MICRO-
PHONES: Neumann, Sennheiser, Beyer, Nakamichi Free ship-

ping, insured any place in continental U.S. 1616 W. 43 St.
Kansas City. Mo. 64111(816) 531-3109

BERNING TF-10
Pre -amplifier

 Passive network phono equalization
 Direct coupling to the output
 A "High level gain" stepped attenuator switch
 Electronic "Mute" is provided to allow remote control of the
mute function

 The greatest attribute of the TF-10 audio amplifier is its
ability to give the user listening experience surpassed only by
a live unamplified performance.

Contact: THE LISTENING ROOM INC., 590 Central Park Ave.,
in Scarsdale, NY 10583 or call us at (914) 472.4558

B & 0 USES "ANY" CARTRIDGE with standard mounting
centers after our modification kit or at factory. Effective mass
2.5 grams. Adjustable silicone damping. $199.00 with money
back guarantee. JML Company, 39,000 Highway 128, Clover.
dale, CA 95425. TF

BRITISH AMERICAN SOUND - SOUTH CAROLINA'S only
high -end store: Threshold, Rappaport, Qysonic, Snell, Sym.
dex, Acoustat, Linn-Sondek, GAS, KA, Spendor, B&W, Rega,
Precedent Audio, Sonus, Hafler, Grace, Supex, JR, and oth.
ers. Special prices on components used for demonstration
and on selected new equipment; e.g. NEW Mitch Cotter
transformer + Sleeping Beauty Shibata $550. P.O. Box 1247;
Charleston, SC 29402 (803) 723.6025.

CAMPUS REPS FOR ESOTERIC EQUIPMENT

We need campus reps immediately to sell esoteric as well as a
vast selection of major brands. We have an unusually high
selection of high end equipment, excellent prices, and unique
advertising program.

AUDIO SYSTEMS II
200 WEST 57th STREET, Suite 1004

New York, N.Y. 10019

9.0

CHARLOTTE, NC
Audio Salon demonstrates selected audio products by ap-
pointment only 3-9 pm daily.
Fried

PS Audio

SME

Decca

(704) 377.6590

Hafler
Thorens

Grace

Supex

AUDIO SALON 2227 Greenway Avenue 28204
Prompt quotes & pre -paid shipping US & Canada 9.0

CARVER Sonic Hologram PREAMP
Now IN STOCK at DESIGNATRON

You've heard about it, you've read about it, NOW YOU CAN
OWN IT: The Carver 4000 Preamp with built-in Sonic Holo-
gram, built-in Time Delay and rear amplification, Peak Unlim
iter Circuits and the AUTO-CORRELATOR System! All this and
full control flexability in one knockout preamp! The CARVER
4000 from DESIGNATRON'S STEREO STORE, INC. 260 OLD
COUNTRY ROAD HICKSVILLE, NY. 11801 (516) 822.5277.
SHIPPED PREPAID & INSURED in Cont. USA. Write for litera-
ture and quote.

COMMONWEALTH LOUDSPEAKERS
Fine quality loudspeakers also drive units, walnut veneer cabi-
nets, air core inductors, mylar capacitors, crossover net.
works. Choose from famous manufacturers like: Decca,
Coles, Dalesford, Richard Allan, Jordan, Schackman, Rad-
ford, and more. Send $3.00 for design, reprints, plans and
catalog (refundable with first purchase.): COMMONWEALTH
ELECTRONICS, 300 N. Allen, Pasadena, CA 91106, (213)
793.5184. 11-0

COMPONENTS FOR THE DISCRIMINATING AUDIOPHILE
Q/LC AUDIO has Precision Fidelity, Koetsu, Marcof, Vanders-
teen, Hafler, Supex, Lustre, Adcom, Audionics, Nakamichi,
Bass Mint, Thorens, Hitachi and more. All at reasonable pric-
es. Write or Call: Q/LC AUDIO, 1006 Berkshire Rd., Dayton,
OH 45419; (513) 298.9330, (513) 293.7287. Worldwide
Shipping.

CONNECTICUT: A.D.S., Advent, A.P.T. Holman Audio Pulse,
B&O, B.I.C., Carver, Citation, Dahlquist, D.C.M. Time Win-
dows Epicure, Hafler Harman/Kardon, J.B.L., Mitsubishi,
Nakamichi, Ortofon, Phase Linear, Micro -Acoustics, N.A.D.,
Stax, Tandberg, Yamaha, Cizek, Sonus. Will ship prepaid.
Sounds Incredible, 39 Federal Road, Brookfield, CT.,06804.
(203) 775-1122-phone quotes only. TF

CONNOISSEUR BD1 TURNTABLE Belt Drive, 37 logged
hours. w/mtg hole for Grace 707. $75 408.279-1425, 259-
9648.

4 gSONA
at your service. '

For prepaid shipment at guaranteed lower
prices: Marantz, Harman-Kardon, Yamaha,
Dahlquist, and many other fine "high -end"
audio products. Ask us about new ways to
stretch your audio dollar
Ca tptlastoday (800) 423-4885(except Alaska,
Hawaii and California)

AUDIOPHILE EXPRESS
1244 E. COLORADO BOULEVARD
PASADENA CALIFORNIA 91106

(213) 795-3401

AT SOUND COMPONENTS, INC

WE'VE CBOT IT AR
Audionics .... Bang & Olufsen ....Beveridge Cylindrical . . . . Bryston
... DCM... Denon ...Dynavector . . Fidelity Research... Fulton .. .

Grace ...Great American Sound... Hafler . . H.Q.D. Reference System
...Janis ... K E F ... Kenwood Purist ...Linn Sondek... Magnepan ..

Mark Levinson ... Paragon ... Pyramid Metronome ... Quad ... Rega
.. Rogers ... Sonex ... Spendor ... Stax... Verion ... Yamaha .. .

Master Charge & Visa accepted We ship prepaid within U

SOUND COMPONENTS, INC.
2710 Ponce de Leon Blvd., Coral Gables, Fla. 33134

(305) 446-1659

FOR SALE
Speaker Builder the new quarterly can save you one-third
on your audio system: build ribbon tweeters, Thiele aligned
reflexes, a wall of electrostatics, giant subwoofers, update
cheap bookshelves. You'll find it all in Speaker Builder. $10/
four issues, $18 for eight. Box 494AU, Peterborough, NH
03458. MC/Visa orders: (603) 924.6526.

LOWER
LOUDSPEAKER

DISTORTION
VMPS Minimum Phase Response loud-
speakers are the widest bandwidth, most
powerful and lowest distortion production
high fidelity speaker systems in the world
today.

Example: the six -way VMPS Tower II. Its
unique multiband bass technique with
bottom -firing, slot -loaded 12" subwoofer
plus additional forward -firing 12" lowbass
and 12" midbass drivers, produces three
times less harmonic distortion (0.7°lo
THD 22Hz-20kHz/1W input) than the
best competitors of other manufacture
regardless of size or cost.
Its bass response is flat to 22Hz (-3dB);
accuracy and neutrality equal or better the
finest audiophile monitor systems. Output
is minimum phase over the full musical
range, thereby eliminating another major
form of distortion products.
Operational flexibility is exceptional: 50dB
control range on midrange, tweeter, and
supertweeters, and the Tower II is switch -
able for either single amplifier (20W rms
min.) or biamp use-no external passive or
electronic crossover required.
Efficiency (103dB/1W/1m), maximum un-
distorted output (126dB with rated max.
power input), power handling (300W rms),
dynamic range and headroom are enor-
mous. The Tower II is the only system we
know of (apart from the larger VMPS
speakers) that will reproduce the full out-
put level, dynamics and frequency range of
a symphony orchestra effortlessly, with
vanishingly low distortion and almost com-
plete freedom from coloration.
If you have good quality electronics and
want the best possible musical repro-
duction, we think VMPS are the loud-
speakers you've been waiting for.
The VMPS Tower II costs $549ea fully assembled,
or only $369ea in easy -to -build kit form (including
fully assembled and finished genuine walnut veneer
cabinet). There are nine VMPS Minimum Phase
Response loudspeaker systems priced from $72ea,
including the MiniTower II ($249ea kit, $389ea
assembled), the Super Tower ($499ea kit, $799ea
assembled), and the fabulous 61/2ft tall Super Tower
II ($799ea kit theater black, $949ea kit rosewood,
$1299-$1499ea assembled). Write for our brochures.

VMPS AUDIO PRODUCTS
div. 'tone Audio

7301 Rockway, El Cerrito, CA 94530
(415) 526-7084
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FOR SALE FOR SALE

CRITK:AL RECORD REVIEW in bimonthly newsletters offers
Bill's Corner (controversy, comment), new equipment news,
our renown record reviews, and much more. Subscribe now
and watch us grow! Only $6/year; P.O. Box 8766, Jackson-
ville, FL 32211.

Get with the Audio Pros!

VISAS

AUDIO
CONCEPTS

Franchised
Dealer
Full
Warranty
Service
Highest
Quality
Lines

O Same Day
Shipment

1127 W. Huntington, Arcadia, CA 91006
Tollfree California
(800) 423-4170 (213) 445-3663

Call for best price!

COTTER MKII "1", LUSTRE GST 801, SUPER SDX 1000
LISTENING ROOM, INC. 2764 Hanover Circle, Birmingham,
AL 35205(205) 939.0702.

CROWN DISTINCTION SERIES
from DESIGNATRON

The ultimate expression of Crown's Expertise! Super Quality,
Super Durable. Computer controlled DL -2 Amplifier; Fun -to -

use, magnificent sounding SA -2 Preamplifier; Incomparable
EQ-2 Equalizer. All available from DESIGNATRON'S STEREO

STORE, INC. 260 OLD COUNTRY RD., HICKSVILLE, N.Y.
11801 (516) 822-5277 Shipped Prepaid & Insured in Cont.

USA

DAVID HAFLER IS BACK!
The man who brought you the original Dynakits is back with
the New HAFLER POWER AMPLIFIER and PREAMPLIFIER
KITS. They offer the best sound for the least money any-
where! Hafler Kits are easy to assemble and the PC boards
are pre -wired. Don't wait! Write for a Quote Today: AUDIOKIT,
260 Old Country Road, Hicksville, N.Y. 11801 (516) 822-
5749. Kits Shipped Prepaid and Insured in Cont. USA.

DO YOU KNOW A MACHINE THAT TALKS? For radio docu-
mentary "Vox Inhumana," WANTED: LEADS TO phone ans.
machine messages; how-to records; talking toys; games;
computers; phone #'s of "Dial -A's..."; PA anncmnts. Pre-
fer unusual, ingenious, strange, funny. We are non-profit ra-

dio productn. co. Send info. to: RADIO FDN. BOX 884, ANSO-
NIA STATION, NY NY 10023.

DO 10's - DCM Time Windows & OED Owners
Three Phase Audio has developed modifications which signifi-
cantly improve the performance of these speakers. Write or

call for details.
104 Foreman Drive
Lafayette, LA 70503
(318) 981.4951 or 981.4952

FOR SALE

*** DEAR AUDIO CONNOISSEUR ***
We manufacture prestigeous audio products
of the highest quality, in limited editions only,

by the Northwestern designer Stephen Prosser.
Innovative, Refined, Precise, Distinctively

Built, Beautifully Styled, and Uncompromised.
Exceptional electronic design combined with un-

paralleled features of The Quanics System Approach

raises audio to a totally new and exciting
level of professionalism

making our products the pride of the most
discriminating audio connoisseur.

Details about this first offering of the 1980's
can be received by sending $5.00 today

to our mailing address below.
... We Thank You...

Tastefully Yours,

QUANICS MFG. CO. LTD.
Box 77068 / Seattle WA 98133

DAYTON-WRIGHT XG-8 Mk III SPEAKERS $1700 PR.,
CROWN M-600 MONO AMP $1200. 215-322-6358.

DIAMOND NEEDLES and Stereo Cartridges at Discount pric-
es for Shure, Pickering, Stanton, Empire, Grado, Audio Tech-
nica and ADC. Send for free catalog. LYLE CARTRIDGES,
Dept. A, Box 69, Kensington Station, Brooklyn New York
11218. For fast service call toll free 800-221.0906. TF

DISCO: MOBILE OR FIXED-CASH START
your own disco business. Complete start-up manual explain-
ing sound and lighting systems installation, written by profes-
sional disco DJs and designers, $5. J.C. Enterprises, Dept.
Al, P.O. Box 234, Apalachin, NY 13732.

Once upon .1
time, if you
wanted a truly
audiophile

playback system, you
had to buy a tonearm from one manufacturer, a
cartridge from another, headshell and acces-
sories from a third, step-up transformers from a
fourth, ad infinitum. It was a mix and match situa-
tion with risky and unpredictable
results.

That's all changed. Now, it's
possible to gel all the very
finest components from one
company-Fidelity Research-
where every product is dedicated
to the philosophy of "The Best
There Is."

Think of it. All products designed to be compatible
and consistent with each other. All design, engineering
and quality parameters rigorously controlled by one
source. At Fidelity Research, perfection is an obsession.

Take for example, the FR-64ss non-magnetic stainless

steel tonearm. With silver wiring, it is one
of the true state-of-the-art arms available.
It's dynamically balanced, has finite track-
ing adjustments and is the perfect match for
moving coil cartridges.

The FR-1mk3F moving coil cartridge is
also one of the most advanced in the world.

Pure silver wire is used for the coreless coils for
greater efficiency.

The FRT-3g step-up toroidal transformer, switchable
from 3 to 10 and 15 to 40 ohms, can accommodate the
input from any cartridge. Performance is characterized
by extremely fast transient response, and unmeasurable
non-linear distortion-even at low levels.

Write to us for additional information, specifications
and complete catalog with dealer listings.

Your music will live happily ever after.ll FIDELITY RESEARCH OF AMERICA
P.O. Box 5242,

Ventura, CA 93003
(805) 642-9277
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FOR SALE
DB1 PREAMP AND DB2 P.S. $225. (609) 924-8167.

DYNACO/HAFLER ACCESSORIES: Genuine walnut veneer
cabinets (dramatically improves appearance!) - Dyna (men.
tion models): single, $19.95; double, $24.95. Haller (DH -
101): $19.95. DYNA ACCESSORIES, RCT-5 Preamp Relay,
$29.95; PPM -5 Phono Module, $29.95; BI-FET Conversion
Kit, $49.00; MBI-400 Mono Bridging, $18.00; Meters: MC -2
$49.00, MC -3 $79, MC -4 $69; PBK-400 Rackmount (ST400),
$29.95, FREE LIST. Postpaid! SCC, Box 8014, Canton, OH
44711

DYNACO/HAFLER GENUINE WALNUT CABINETS - Dra-
matically improves appearance! Dynaco: (single) $19.95,
(double) $24.95; Haller (DH -101) $19.95. Mention models
owned. Postpaid, SCC, Box 8014, Canton, OH 44711

DYNACO PARTS & ACCESSORIES - Million -plus parts
"in stock." Try us! (Supply Dyna part numbers for quote).
Free list. SCC, Box 8014, Canton, OH 44711

DYNACO OD -1 Ambience Recovery Unit. Dramatically im-
proves spacial realism! $19.95/Kit; $24.95/ Wired. Postpaid!
SCC, Box 8014, Canton, OH 44711

ELECTRONIC CROSSOVERS - ALL TYPES Updated de-
finitive booklet describes applications, how to improve speak-
er systems; $5.00 postpaid, credited to first purchase. Hunt-
ington Electronics, Box 2009-A Huntington, Conn. 06484.

ELECTROSTATIC TRANSLATORS ARE HERE
Come and audition this fine new line of electrostatic
loudspeakers along with: Audire, Audio Technology, Celes-
tine, Clarke, Decca, Grado, Braun Satellites and subwoofer
Chartwell, ADCOM, Burhoe, Toshiba, Car Fl, Monster Cable

PERSONALIZED AUDIO

723 Bound Brook Rd., Dunellen, NJ 08812
Appointments available call 201-752-3883

FOR SALE FOR SALE
ESOTERIC COMPONENTS AT TREMENDOUS SAVINGS.
Free Price List. Demos and Weekly Specials. Fast, Knowledge-
able Service. AudioWorld Box 7518 G.R. MI. 49510. 616-241-
2994, M -F 1-8, Sat. 1.5. Visa/Master.

FRANK VAN ALSTINE HAS DONE IT AGAIN. All new ZERO
SLEW INDUCED DISTORTION modifications for DYNACO and

other equipment. Walt Jung is right of course, but he over-
looks a few things we have not, such as the small signal ef-
fects of RFI and the low frequency analogy to S. I. D., which
relates to the time constant ratio between low frequency cut-
off and power supply stiffness after regulation (we can prove
that DC coupled inputs guarantee high distortion at low fre-
quencies) Our new mods guarantee zero T.1. M. and until you
hear an amp or preamp achieving this, you haven't heard
anything yet. For example our all new SUPERPAS mod will
outplay any other vacuum tube preamp and its only your
fourth best preamp design. Write for our detailed explanation
that may shake the world of high end audio.

JENSENS STEREO SHOP 2202 RIVER HILLS DRIVE

BURNSVILLE, MINN 55337 612-890.3517

FRIED SPEAKER KITS
Fried speakers are exceptional. We offer the ABSOLUTE low-
est price on Fried speaker kits. Selection includes: (1) raw
speakers, crossovers, hardware and assembled enclosures,
(2) assembled enclosure ready for speaker & crossover at-
tachment, and (3) custom built, finished complete speakers
ready to connect to your amp. We have ready for delivery
models BII, C, D, 0, and the Super Monitor. All enclosures are
made from solid wood in Oak, Birch, or Walnut. Shipping is
free on several models. AUDIO SALON, 2227 Greenway Ave.,
Charlotte, NC 28204 (704) 377.6590.

GAS Grandson $265, Sonus Blue with new stylus $50. J
Pearson, RR3, Washington, IA 52353.

FULTON FMI - FULTON FMI

THE PREMIRER, NUANCE FMI -100B and FMI.80 speak-
ers - each one unexcelled in its class for sheer musicali-
ty. Also FULTON speaker cables, interconnects and MC
Cartridge. By appointment. Write or call: PAIDE ELEC-
TRONICS, 2028 SANDSTONE COURT, SILVER SPRING,

MD 20904 (301) 384-2969 eves and weekends.

the audio advocate

SME
Polk

Gale
Cizek
Supex
Ariston
Magnepan
Apt Holman
Fulton Cable
Audio Research

Conrad -Johnson
Keith Monks

Nakamichi
Acoustat

LS3/5A
Onkyo
Hafler
Grado
Rega

ADC

505 Milburn Avenue Milburn, NJ

(2011467-8988

AMERICAN AUDIOPHILE PRESENTS

THE $400* MIND BLOWER

master charge

THE 3D ACOUSTICS
LOUDSPEAKER SYSTEM

 PHASE COHERENT
DRIVER NETWORK

 WIDE DISPERSION
 SINGLE AMPLIFIER DRIVEN
 EXQUISITELY FINISHED

ENCLOSURES
*Optional Stands $65 pr.

5 Sunrise Plaza
Valley Stream, NY 11581

(516) 561-7114

716 Madison Ave.
New York, NY 10021

(212) 751-9733

ALL SHIPMENTS PREPAID AND INSURED
FREE THROUGHOUT CONTINENTAL U.S.

MASTER CHARGE & VISA ACCEPTED
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FOR SALE FOR SALE FOR SALE
LINC MAYORGA & DIST. COLLEAGUES VOL 1 FACTORY
SEALED ALBUM, MAYBE FIRST 1000 PRESSINGS. CALL BID
AFTER 6PM CST 615.889.4614 UNTIL MAY 1, 80 WINNER
NOTIFI ED.

LINN-DISC SYSTEM & ISOBARICS-NAIM
We know that some components reproduce sound much
more faithfully than others. For those who can hear the differ-
ence we offer the Linn Disc System: Linn Sondek LP -12, Linn
LV-II arm & Linn Asak cartridge; the Linn Isobarics: PMS,
DMS, & S.A.R.A. (uni-or bi-amped); and Naim electronic:
head amp, preamps & amps. Enough said! Free shipping.
OXFORD AUDIO CONSULTANTS, Box 145, Oxford, OH
45056, 513.523-3895.

LOWEST PRICES HIGHEST RELIABILITY. Sound Shed Hi -Fi

has stereo, esoteric, auto, disco, and video. Over 150 brands -
Bose, Cerwin Vega, DCM, dbx, Denon, GAS, Hatler, Infinity,
Lux, Nakamichi, Onkyo, Phase Linear, Pioneer. Tandberg,
Technics, Thorens, Yamaha and many others. All factory,
fresh, all guaranteed, shipped fast with no deposit required
on most items. For quotes and orders call (914) 258.4342 9
am - 9 pm, Monday through Friday. For catalog, call or write:
SOUND SHED HI-FI, Merrits Island Rd., Pine Island, NY
10969.

LUXMAN C-1010 PREAMP, new with warranty cards, $450.
Yamaha C-2 preamp, mint condition, $325. (215) 797-4076
(Scott).

AUDIOWORKS
Audioworks assumes there is
much, much more to sound repro-
duction than impressive, but
meaningless specs, gee -whiz
technology, and virtuoso sales
hypes. There is the music!

NAD
Snell Acoustics

Theta Electronics
Crosspoint Instruments

Audio General, Inc.
Auditor Pointsource
Levitation Systems

Musical Fidelity
Precedent Audio

Audio Design
Dynavector

Denon
Lustre
SAEC
Grace

Spendor
Vandersteen

Z -mod. Cartridge
Fidelity Research

Audioworks Design Ltd.
Symdex Sigma & Omega

Audio Standard
Mogami Cable

Bryston
Mirage
Draco

P.O. Box 4314
Harrisburg, PA 17111

(717) 652-6996

LOWEST PRICES ON STEREO -ESOTERIC COMPONENTS
& Tapes. Over 150 brands. Send # 10 SASE for quotes. Au-
dio Unlimited, 401 Reynolds Circle, San Jose, CA 95112
(408) 289-8875 1.6 Monday thru Thursday.

L.A. - SOUTHERN CALIFORNIA
We carry the smallest selection of only the best values
and the best equipment. We demonstrate by appoint-
ment to ihsure a meaningful demonstration.
Linn Sondek turntable, Linn Asak cartridge. Spatial
Coherence TFEF Valve preamp, Rogers BBC LS3/5A
speaker, PSE Studio One preamp & Studio Two power
amp, Stax headphones, Musical Fidelity prepreamp, De -
non tables, arms, cartridges, Meridian amp, preamp,
tuner, Decca Ribbon Tweeters, Koss Electrostatic speak-
ers, Satterberg Subwoofers, SAEC metal record pad &
cables, Chartwell polypropylene speakers, LiveWire &
live Wire Litz, Peterson Audio Link cables, Hatler amp &
Preamp, Osawa record pad.

EXECUTIVE AUDIO

BY APPOINTMENT ONLY (213) 395-6400
2210 Wilshire Blvd. suite # 207 Santa Monica, CA

90403

MAGNEPLANAR TYMPANI -1 "VIRGIN SACRIFICE" New,
delux, flawless, $600. (607) 753-3726 eves.

MAIL ORDER DIRECT FROM AKIHABARA TOKYO: All Jap-
anese brands; fonearms, Cartridges, Transformers, etc. Lat-
est Quotations sent for free. Please write & ask! Hi -Fi Express,
P.O. Box 28 Shitaya, Tokyo, 110-91, Japan.

MARANTZ 7C, 9, McINTOSH C22, MC275, MC240. J. Fong,
1238 Green St., San Fran., CA 94109. (415) 885.0596. 7-0

MICHIGAN AUDIOPHILES
Apt Holman Hafler Revox

Bryston Hitachi
Cabasse Linn Sondek
Denon M & K
Dahlquist NAD

DB Systems Nakamichi
Grace Onkyo

Grado Signature Polk

GAS Pyramid

Grafyx Rega

ABSOLUTE SOUND

Sumo

Sherwood

Sonus

Snell

Spendor
Soundcraftsmen
Stax

Threshold

Visonik

"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. Stae St. (313) 662-2026
Shipping Prepaid

MERIDIAN, MERIDIAN
THE EQUIPMENT THAT HAS TAKEN ENGLAND BY

STORM is in stock. Pre amps, power amps, and tuners. Free
shipping in the U.S. AUDIO RENAISSANCE, 4122 Broadway,
K.C., Mo., 64111, (816) 531-3261.

METRO -NEW YORK CITY
G.A.S., FR, Dahlquist, B&O, Lux, Linn Sondek, AVID, Janis,
Baure & Wilkens, Grace, Tangent, R.H. Labs, Direct Discs,
Grado, many others. All issues of Absolute Sound.

UNIVERSITY STEREO -Ridgewood, N.J.,

57 E. Ridgewood Ave -(201) 447-5700

20 minutes from G.W. Bridge 12.9

Metronome 2+2 1 yr. ALL MOD. $2900. Mt. Clemens, MI
313.791.7683.

" MILWAUKEE! THE AUDIO EMPORIUM: Acoustat,
Amber, Audio Perfection Cables, Audio Pulse, Audire, B&O,
Beyer, Connoisseur, Conrad -Johnson, Dahlquist, Denon, Dy-
navector, Genesis, Grace, Grado, Hafler, Linn, Lux, Mag-
nepan, Marcof, Mayware, Musical Fidelity, NAD, Peterson
Links, Polk Audio, RH Labs, Revox, Rogers, Snell, Sonus,
Stax, Sumo, Technics, Threshold, wide assortment of acces-
sories and direct discs. Open Tues, Wed, Fri, Sat 10-6, Thurs
10.8. Closed Sun & Mon. 6900 W. Brown Deer Rd., 354-
5082.

MILWAUKEE & WISCONSIN'S ONLY
TRUE AUDIOPHILE DEALER

Specialists in compónents by; G.A.S., Yamaha, KEF, Tand-
berg, Dahlquist, DCM, Fried, Quatre, Stax, SAE, Connoisseur,
Transcriptors, Grace, Nakamichi, Infinity, Dynaco, Crown,
Ortof on, Sonus, ADC, Hafler, DBX, Akai, Teac, Revox, MXR,
Technics and many many more. Featuring a very unique
switching system for instant component comparisons. Also,
one of the largest tape recorder displays in the country, with
over 130 machines on display. WACK ELECTRONICS, INC.
5722 W. NORTH AVE. MILWAUKEE, WI. 53208. PHONE:
414-442-3441 TF

Mitsubishi DA -M10 power meters $95. Marantz 2250B re-
ceiver w/cab., $265. Both mint. (717) 824.3790.

MIXER made especially for tape duplication. Will produce en-
hanced high quality second generation tapes. KUHN ELEC-
TRONICS, 1801 Mills Ave., Norwood, OH 45212. TF

MODULAR ACOUSTICS - newest and most innovatively ex-
citing loudspeaker line featuring the amazing "Z" speaker
and dual port Helmholtz resonator! An extraordinary product
for the discriminating audiophile. Contact your local dealer or
write directly. Modular Acoustics, 30682 San Antonio St.,
Hayward, Ca. 94544, (415) 487-1144.

MORDAUNT-SHORT SPEAKERS, BEYER MICROPHONES,
and also some REVOX items. Send for full literature. Enter-
tainment Sound Services Inc., P.O. Box 176, Jericho, NY
11753. (516) 9212249.

DISCLA i DP"
 Greatly enhances bass & mid

transients
 Eliminates 80% of disc warp problems
 Vastly improves imaging
 All the benefits of platter weights

without the weight
 Great holiday gift for the HI FI owner

$14.00 plus $1.00 postage and handling  Check or Money Order
Name

Address
Qysonic Import Company; 920 S. Placentia, Placentia, Calif.
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FOR SALE FOR SALE

NAKAMICHI

DAHLQUIST

HEGEMAN

ACOUSTAT

B&W
FULTON

MONTANA AUDIOPHILES

ROCKY MOUNTAIN HI-FI
Brings you the Best
HAFLER MAGNEPAN
ALPINE HARMON/KARDON
G.A.S. TIME WINDOWS
DENON MICRO SEIKI
POLK AUDIONICS

ADCOM APT HOLMAN
812 Central Ave., Great Falls, MT (406) 761-8683

NORTH CAROLINA

A complete selection of high quality components for the
discriminating music lover. For your pleasure, we offer
two locations drawing audiophiles from the Blue Ridge to
the Atlantic, knowledgable staff with decades of com-
bined experience
AVID

STAR

DENON

REVOX

SONUS
LUXMAN
VISONIK

ACOUSTAT
RAPPORT

AUDIONICS

DYNAVECTOR
LINN SONDEK
PHASE LINEAR

and these fine products:
ANALOG ENGINEERING ASSOCIATES

DCM TIME WINDOWS

MICRO -ACOUSTICS

CONNOISSEUR
KEITH MONKS

YAMAHA
HAFLER

FRIED

CROWN

ONKYO
GRACE

SUPEX

REGA
PLEASE VISIT ONE OF OUR SHOWROOMS

STEREO SOUND
175 E. Franklin St. 3443 Robinhood Rd.
Chapel Hill, N.C. 27514 Winston-Salem, N.C. 27106
(919) 942-8546 (919) 768-0150

STAN WHITE
Latest thoughts on loudspeaker enclosure geometry ($1.00),
Electron Binding Energy (what holds an electron together)
($1.00)m How an electron generates magnetism ($1.00),
Where Inertia Comes From ($1.00) How Matter Works (a
proper foundation for Physics) ($3.00). Tachyon, Box 204,
Bloomington, IL 60108.

CRITICAL
The Dennesen Soundtractor is a
new precision cartridge alignment
tool which will correctly set
cartridge overhang and offset
angle for maximum fidelity and
minimum distortion in thirty
seconds. Based on the universally
recognized Baerwald formulas, the
ingenious Soundtractor requires
no measurements, no charts, and
no graphs to achieve optimum
alignment with verified accuracy
within 0.003':
We believe that the Soundtractor
is the single most important
investment that the critical
audiophile can make this year
$35.00 prepaid and insured

1401711
749 middle neck road/great neck. ny 11024

(516) 466-5674

"There is no truer truth obtainable by man
than comes of music."

- Robert Browning

RGENI
Reproducing Truth In Music.

Stereophonic Phono Cartridges
distributed by:

conrad-johnson design, inc.
1474 Pathfinder Lane  McLean, Virginia 22101
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FOR SALE FOR SALE FOR SALE

FRIED SPEAKERS & KITS
State-of-the-art sound. Try our prices! Fast, free shipping.
READ BROS. STEREO, 593 King St., Charleston, S.C. 29403

(203) 723-7276

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.

GREAT GRACE á SOPER SUPEX
We offer the Grace 707MK2, 704, F -9E, F9L, F -8L, Linn Mods
for the 707MK2, Supex SDX-1000, SD900MK2, SD -900E+
Improved. Free shipping. Visa & M.C. honored. OXFORD AU-
DIO CONSULTANTS, Box 145, Oxford, OH 45056, 513.523-

3895.

Western
Pennsylvania's
Quality Audio

Dealer
Threshold
Br yston
Apt Holman
Nikko
Sony
Haller
Duntech
Linn Sondek
Grado
Denon
Fidelity Research

Ariston
Grace
Scheiber Decoder
Cotter
Marcoff
Symmetry

Watson Labs
MbK System,
Mayneplanar
Polk
DCM Speaker,
Rogers LS3 5A

s Infinity
Altec Lansri
Jams
Thorens
ADC
SAE
Visonrk
Blaupunkt
Grundig
AIWA
Sony
Tech; ti pr,.

plus mush
Direct -To-Disc Recordings

SHIPPED PREPAID Er INSURED

OVATION AUDIO
vey4

6019 Broad St. Mall
Pittsburgh, Pa 15206

(412) 441-4550

G -B ELECTRONICS

Specialists in state of the art audio features: Snell Acoustics,
Threshold, Conrad -Johnson, Spendor, Linn-Sondek, STD,
Symdex, J.R., Chartwell, Professional Systems Engineering,
Leach, Audio Standards, Grace, Hadcock, Denon, Dynavec-
tor, Spectra Turntable Mat, Fulton Cable, Fulton Loudspeak-
ers, Monster Cable, Promethean, Keith Monks, Richard Allen
Loudspeakers, Weathers Woofer, Decca, Connoisseur and
others. Full service facilities on premises.

(201) 427.8885 for appointment
P.O. Box 385, Hawthorne, N.J. 07507 Serving N. NJ. Since
1945

GET ACQUAINTED WITH TRANSCENDENTAL AUDIO'S
line of exciting advanced raw speakers, many used in systems
by Tangent, Plasmatronics, Symdex, DAC etc., Bextrene cone
models in 5" to 10" most w/magnet, voice coil layer & Igth.
options. Very neutral SD tweeters plus a fascinating new driv-
er w/1.3 gms moving mass that "traces" signal detail like
the best electrostatic headphones, will definitely spoil you.
Design & application assistance from our lab available to help

you realize the dream system you are planning from mini
monitors, satellites, car systems to sub woofers, X' over de-
signs & parts including Mylar caps up to 10uí. Your inquiries
& orders receive our prompt attention; send $1.00 for litera-
ture. Transcendental Audio, 6550 Indiana Street, Golden, CO
80401. Innovative components & designs in high -end audio.

Polydax (Audaz), Decca, E.J. Jordan, Dalesford. 303/420/
7356.

GREAT SOUND IN JACKSONVILLE!
Tired of waiting for next year's "Miracle Speaker"? Properly
set up, the QUAD ESL is the finest midrange speaker avail-
able. The QUAD ESL Reference consists of 2 QUADS, 2 beau-

tiful solid oak frames featuring full vertical tilt adjustment, 2
modified Decca Ribbons, 2 oak RH Labs subwoofers, all tube
& class A electronics. Available as a complete system or in a
series of "Building Blocks." Mitch Cotter's Absolutely Neutral
Preamp Modules, Noise Buffers & Turntable Isolation Plat-
forms, Berning/Precedent TF-10 Hybrid Preamp it sounds

like music! Conrad. Johnson's Bargain Priced Amp, Preamp &
Moving Coil Transformer  Threshold's High Definition Elec-
tronics  Fidelity Research FR-IMK3F & FR -7  Custom Hartley

24's  Pyramid Metronome & Ribbons  Audionics  Fulton
Cables  Supex Cables & Cartridges  Lustre GST-801 Silver
Wire Tonearm  High Definition Speaker Cable from Mark
Levinson & Hartley  Denon DP -80  Infinity 4.5 & 2.5 R.S. 
STAX  KEF  B&0  Grace  SAEC Lux 3045's  Marcof  The
Glassmat  Haller  M&K  Nakamichi  Huge selection of Digi-
tal, Direct & Remastered Discs  We rewire speakers with ultra
pure teflon/silver wire for increased definition. House of Ster-
eo, 8169 Arlington Expressway, Jax, FLA 32211 (904) 724-
4988. Most items shipped prepaid within U.S.

G.A.S. SON OF AMPZILLA w/rack handles. Mint. $350.00.
(713) 779-1093.

Pacific Image, Inc. is proud to announce
its appointment as the exclusive San Francisco bay area dealer

for the astonishing

RENAISSANCE SCRIES
Electrostatic loudspeakers, brilliantly engineered and built by
Dr. Roger West of SOUND LAB ELECTRONICS.

If you enjoy the means to be able to indulge yourself in what
will no doubt become the most sought after esoteric speaker
system yet available, arrange for an audition. By appointment
only.

PACIFIC IMAGE, INC.
P.O. Box 169

Woodacre, California 94973
415-488-0293

Prepaid shipping within the continental U.S.

e ..F-

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 tested,
$299.95. Immediate prepaid prepaid shipment shipment via
UPS. THE AUDIBLE DIFFERENCE, 435 Tasso, Palo Alto, Cali-

fornia 94301. (415)328-1091. TF

HAFLER DH 200 AMPLIFIER
Write or call for quote. AUDIO SALON, 2227 Greenway Ave.,
Charlotte, NC 28204 (704)377-6590. Shipped pre -paid.

HAFLER HEADQUARTERS IN CANTON, OHIO  The Listen-
ing Room, 1807 Cleveland Ave. NW. (216)452-6332. TF

HAFLER IN THE SOUTH!
In stock, the superb Haller DH -101 preamp. Kit $199, factory
assembled $299. New: DH -200 amp. Immediate free ship-
ping. Also Fried, Aduionics, Vandersteen, NAD, Advent,
Klipsch, more. READ BROS, STEREO, 593 King St., Charles-

ton, S.C. 29403 (803) 723-7276. 7.9

HAFLER KITS NOW IN STOCK!
Q/LC AUDIO, 1006 Berkshire Rd., Dayton, Ohio 45419; (513)
298-9330, (513) 293.7287. We Ship Anywhere.

HAFLER PREAMP CABINETS. Literature. GEOMETRIX, Box
612, Mexico, MO 65265 7-9

HAFLER PRODUCTS AND MODIFICATIONS
We have in stock the following: DH -101K $199.95, DH101A
$299.95, DH-101AP $399.95, DH -102 head amp $74.95,
DH -103 black knobs $19.95, DH -104 rack mount $24.95,
DH -105 cabinet $24.05, DH -106 mod kit for pre -1919000
101's $19.95. As for the DH -200's, the supply has been low
and the demand high. When this appears, we hope to have in
stock the DH -200K $329.95, DH-200KE $339.95, DH -200A
$429.95, DH-200AE $439.95, DH -201 rack mount $24.95 &
DH -202 bridging kit $24.95. We offer the following preamp
mods: OACH-1, a 106 type mod using precision components,
$50; OACH-2, low frequency phono mod, $22. OACH-1 &
OACH-2 $62. We ship worldwide. Free shipping in U.S. Visa &
M.C. honored. OXFORD AUDIO CONSULTANTS, Box 145, Ox-

ford, OH 45056 513-523-3895.

HAVE AN AFFAIR
Listen to the PRECISION FIDELITY C7 tube preamplifier with
innovative cascode circuitry. The real David against all the
Goliaths. Let your ears as well as your pocketbook relax. State

of the art affair at $499.
PRECISION FIDELITY, 1169 E. CHESS DR.,

FOSTER CITY, CA, 94404 6-0

HEATHKIT TV CABINET, GRA-602-25 for GR-2000 or 2001
TV's. $150. NO SCRATCHES. 408-279-1425 day. 408-259-
9648, eves.

HI --FI Enthusiasts - Experience what in-house service facili-
ties, quick shipments, low prices and brand selection can
mean to you. Team your abilities with the best supplier to
make selling discounted hi-fi a pleasure. Write Hi -Fi Ware-
house Dept. 20, 1006 Haddonfield Road, Cherry Hill, NJ
08002.
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FOR SALE FOR SALE FOR SALE
HAVING TROUBLE FINDING DIRECT -TO -DISC AND SOTA
RECORDINGS? WE HAVE THEM ALL. SEND FOR FREE
CATALOGUE. KNOT SO CHEAP RECORDS, 705 BIG
BEND, DEPT. AM12, WEBSTER GROVES, MO 63119.

HEAR TRUE DIGITAL IN NEW ORLEANS, ultimate playback
system. Recordings of Richie Heavens, New Orleans Sympho-
ny, Jazz artists, Al Hirt, and even New Wave. (recordings Not
For Sale) ALTERMAN AUDIO, 7323 Freret New Orleans.

HIGH -END AUDIO AT LOW LOW PRICES! Aiwa, Allison, Au-

dio Pulse, Bose, DBX, Cizek, ESS, Luxman, Micro Seiki, SAE,
Technics Pro and many more! All factory fresh with full war-
ranty. For discount price call 212-254.3125. Or send $2.00
for our catalogue and price list to DIRECT DISCOUNTS LTD,
P. O. Box 841, Cooper Station, NY 10003.

HIGHEST QUALITY USED EQUIPMENT FOR SALE: McIn-
tosh C28 preamp, $350; McIntosh MX 113 tnr/preamp,
$600; McIntosh 2120 amp, $700; Bozak B 302A spkrs, $110
ea; Bozak CS 4000A spkrs, $330 ea; Crown IC 150, $175;
Nakamichi 580 deck, $450; Yamaha Cl preamp $1000;
Yamaha C2 amp, $400; Crown SL 1 preamp, $360; Pioneer
SA 950011 amp, $225; Audio Pulse Model 1, $400; Tandberg
TCD 330, $525; Marantz 7T, $200; RG Pro 16, $140; Pio-
neer RG 1, $65; Sony TA 3200F, $200; Phase Linear 4000
preamp, $300; AR 11 spkrs, $300; B&W DM 70 spkrs, $800
pr; Yamaha B1, $1000; Audio Research D52B, $925, Satin
M18E cartridges (new), $150.

All used equipment is guaranteed 90 days parts and labor.

Audio Consultants, 1014 Davis Street, Evanston, Illinois
60201, (312) 864-9565.

HIGH PERFORMANCE LOUDSPEAKERS factory direct.

LS3/5A and other equivalents. European drivers, speaker en-
closures, kits, finished systems. Student reps needed. Box
18009 Seattle, Wn. 98118 and Box 12242 Jacksonville, FL

32209.

HIGH PERFORMANCE LOUDSPEAKERS. LS3/5A and other
equivalents. Public, Dealers, and Campus Reps. P.O. Box
18009 Seattle WA 98119 or P.O. Box 12242 Jacksonville FL

32209.

HORNSWOOFERS-MIDS-TWEETERS at tremendous OEM
savings. Altec, CTS, Electro -Voice, Pioneer, Panasonic, Peer-
less, Phillips, Polydax and many others. Dozens of hard to
find items. Huge selection of crossover network components,
automobile systems, and musical instrument loudspeakers.
Send $2.00 for catalog, refundable with purchase: SRC Au-
dio, Dept. AD, 3238 Towerwood Dr., Dallas, TX 75234.

IMAGINE ... A speaker with all the advantages of electrostat-
ics, BUT ... Excellent transient low bass response, medium
efficiency, high power handling ability, very linear response.
PLUS ... Minimum box reflections, driver alignment, and is
affordable. ALTERMAN AUDIO 7323 Freret New Orleans 505-

834-7772

INFINITY SS1 rose screens $400. (608) 782-5845.

IMPORTANT PRODUCTS TO
INCREASE RECORD PERFORMANCE

The BERKSHIRE MATCH -MAKER is the perfect way to
match cartridge to preamp -a switchable adapter plugs into
your-preamp and offers 18 different loading choices (from 50
to 350 pF). Includes RF filter. Only $49.95/set prepaid and
insured.

The BERKSHIRE MODEL CCM CAPACITANCE METER - a
precision meter that measures capacitance of tone arm
cables AND preamp phono input. Ideal for audio service labs,
audiophiles, etc: $89.95 prepaid and insured.

BERKSHIRE AUDIO PO Box 35 GREAT NECK, N.Y. 11021

IVIE ELECTRONICS REAL TIME ANALYZERS, etc. Some
very slightly used demonstrators at discount. Full factory war-
ranty. Money -back guarantee. JML Company, 39,000 High-
way 128, Cloverdale, CA 95425.

JANIS WOOFERS
are the best universal subwoofers available. Hear them to-
gether with the Janis Interphase crossover amp at OXFORD
AUDIO CONSULTANTS, Box 145, Oxford, OH 45056, 513-
523-3895. Free shipping in U.S. We also ship worldwide.

Janazen Electroatica 130 (2) perfect condition (615) 622-
6182 $100 each.

JBL DELPHI EQUIP. CAB. OILED WALNUT, MINT. $250. LX -

5 X.OVERS $100 PR. 1-DRK MAHOGANY HARTSFIELD CAB.
ONLY $500. PR WALNUT NEW HARTSFIELD CAB OR INCL
COMPONENTS. ALL F.O.B. BRIGHTON MI. 1-313-229-7378

JBL SA660 amp, LX5, sosera, Hartsfields SME 3009, For-
mula 4, MAC SCR -1. 1-313-229-7378.

KEF Cantata $420 ea, 104ab $285ea, DN 12 $22 ea, DN 13
$15ea, McIntosh 2505 w/case $400, Dynaco 150 $200.
Tony Thomas, 3303 E. Denny Way, Seattle, Wash. 98122,
(206) 323-4987 eves.

KENWOOD L -05M, $675 1 pr.; ADS 910 SERIES II SPEAK-
ERS W/STANDS AND LED POWER DISPLAYS, $900 1 pr.;

THORENS TD -115C W/SIGNET MC -111E MC CARTRIDGE,

$385. JAMES PELLETIER, 45E HAMPSHIRE DRIVE,

NASHUA, NH 03060; (603) 883-1812.

KIT BUILDERS DELIGHT - level controls, ferrite chokes,
Mylar and electrolytic caps, conectors, drivers, trim rings,
Walnut cabinets, crossovers, plans. Also fantastic closeout
European loudspeakers below cost! send $1.00 for catalog.
C.C.L. Enterprises, Inc., 30682 San Antonio St., Hayward, Ca.

94544 (415)487.1144.

KOSS MODEL 2 ELS SPEAKER STANDS, Steel, Black,
$125, one pair, (505) 662.9111 Andy.

LEVINSON LNC-2 $900, SME Ill NEW $175, Yamaha C2 pre
$350, Mc 225 tubes $150, Pio 7X9100 tuner $150, Tand-
berg 10XD $250, Mc C20 $200. LISTENING ROOM, INC.
(205) 939-0702.

Now in Fort Lauderdale...
State of the art components for the
audio perfectionist and serious listener.

Audio Research  Acoustat  Denon  B & W  Armstrong  Chartwell  Lux
Tangent  Polk  GAS  Conrad Johnson  Audire  Ariston  Connoisseur
ADC  Grace  Supex  Grado  Goldring  DB Systems  Quatre  Stax
Theta  Plasmatronjcs  Transcrjptors  Dynavector  Vandersteen
Complete selection of direct to disc recordings.

AUDIO INSIGHT
The Promenade at Bay Colony

6286 N. Federal Hwy., Ft. Lauderdale, Fl 33308  305/491-7677

LAUGH AND THINK. The Hi -Fi Game: A board game of fun
and thought. $11.95 from Penijon Games, Box 2129, Mar-
tinez, CA 94553. Dealer inquiries welcome, too.

LISTENING ROOM INC

590 Central Park Avenue
Scarsdale, N.Y. 10583

(914) 472-4558
Cordially invites you to audition our fine line of equipment.
THRESHOLD - BRYSTON - SPATIAL - HILL TYPE -1 PLASMA

SPEAKER SYSTEM - PYRAMID SPEAKERS - SNELL ACOUS-
TICS - DAHLQUIST - KEF 105 - B & W 801 - LINN SONDEK -
GOLDMUND T-3 TONEARM - QUAD ESL  YAMAHA - TAND-
BERG  NAKAMICHI - KEITH MONK - PERSPECTIVE SPEAK-

ERS - MARCOF - MUSICAL FIDELITY - ULTRACRAFT - STAX -

JANIS - R.H. LAB - GAS - SEQUERRA - POLK AUDIO - DENON

- GRACE  GRADO SIGN. Ill - DYNAVECTOR - KARAT DIA-

MOND - MICRO -ACOUSTIC - JVC MC -1 MOVING COIL -

VISIT OUR PRIVATE STUDIOS -

We ship free anywhere in the Continental U.S. We invite in-
quiries.

LOWEST PRICES ON MAXELL, BASF, TDK, FUJI, AMPEX,
tapes. Send # 10 SASE for free catalog. Guaranteed!! Audio
Unlimited, 401 Reynolds Circle, San Jose, CA 95112.

PASSIVE
BUT POWERFUL

The CPM-31 Universal
Component Patching Matrix
combines tape decks,
equalizers and signal
processors in nearly limitless
combinations.  It simplifies
the tasks of recording,
dubbing, equalization, mixing,
monitoring and signal
processing.  It eliminates the
"patch -cord headache." And
the CPM-31 adds no hum,
noise or distortion. For more
information, write to:

Niles Audio Corporation
Dept. AM
P.O. Box 160818
Miami, FL 33116
(305) 271-9181

Hiles /,,
audio

Dealer inquiries encouraged.
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FOR SALE FOR SALE FOR SALE
MULTI -TRACK AND SEMI-PROFESSIONAL AUDIO EQUIP-
MENT: BEST PRICES! Prompt Delivery! AKG, DBX, TEAC/
Tascam, Sound Workshop, DeltaLab, Maxell, others. Call
(919) 467-8113. To Order call toll -free 1-800.334.2483.
WYCO SALES, Dept. AD, Box 887, Cary, NC 27511

NAIM NAC12S Preamp + NAP 120 Power Amp, ARC
SP3A1/Jim Lawson mod., All in excellent cond. Will Parry,
(301) 526.6738 evenings.

NAKAMICHI 680 - new, $1125. (201) 350-5957. 33-B Mon-
ticello Dr., Whiting, NJ 08759.

NORTHERN CALIFORNIANS
It is our goal to make the joy of music possible for everyone.
At any price we offer solid value, superior performance, and
traditional service.

We operate on the theory that you as our customer will
achieve the greatest long term satisfaction only through a
careful analysis of your audio requirements. We strive to offer
sober, highly cost effective solutions to meet your specific
needs. Please stop in for a refreshing experience with music.

OUR SELECTION INCLUDES:

Magnepan Audioics Dahlquist
Tandberg Threshold Chartwell
Onkyo Audire B&W
JVC Haller Cizek
AKG P.S.E. AVID
Denon Lux Stanton
Micro Grado Sig. AIWA
Connoisseur Sonus M&K
Soundcraftsmen Grace Rogers

HIGH FIDELITY SHOPPE

1511 North Main Street
Walnut Creek, Calif. 94596

(415) 932.2242
"WE BUILD BETTER SYSTEMS FOR YOU"

christo her
ansen

td
Mark Levinson/Sales & Service

in the West
On Display: Mark Levinson Audio
Systems-HQD Reference System,
Goldmund Tone Arm, Fidelity
Research, Koetsu, Linn Sondek,
Rega Planar, Pyramid Metronome,
Rogers LS3f5A

Showroom Open: M -F 10-5 and
by appointment

9014 Burton Way
Beverly Hills, California 90211
213-858-8112

Ne chip prepaid ,+athm the L5,

NAKAMICHI SYSTEM ONE (803) 886-6078.

NEW AMPEX MASTERING TAPE 406 (7") 2.25, 407 (7")
3.25 New Scotch or Ampex LN-HO 1200x7 1.50, 1800x7
2.25, 4000x10 5.00 min. 20 pp. all boxed. New type 10"
metal Reels Boxed $4 min. 10 pp. other tapes Avail. Large
SASE for Details. MJS, 2514 Seaboard Ave., SJ, CA 95131
408-262.8793.

Northern N.J.'s finest store -Lux, Mod DQ-10, Grace, B&W,
G.A.S. Sleeping Beauty, FR, B&O, Linn, Sondek, Janis, Tan-
gent, R.H. Labs, Grado, AVID and more. University Stereo, 57
E. Ridgewood Ave., Ridgewood, N.J. 07450. 20 minutes from
the G.W. Bridge. 201.447-5700. TF

NORTHERN N.J.'s BRAND NEW AUDIO SALON
The Sounding Board, Inc.

Linn Sondek, Chartwell LS3/5A, B&W, Spendor, Great
American Sound, Supex, Stax, Adcom, Ultracraft, Mitsu-
bishi, Decca, Tandberg, D.B. Systems, I.M.F. Electronics,
Grado Sig., Obelisk, Monster Cable, Dahlquist, Audio
Pro, Grace, Cizek, Avid, Marcof, Micro Acoustics, Dual,
Strathclyde (S.T.D.), Audio Source.

We Ship Anywhere in the United States.

THE SOUNDING BOARD, INC.
(201) 445-5006 Ridgewood, N.J.

NORTHWEST! The Tin Ear: Audio Research, Audionics,
B&W, Grado, LUX, Magnepan, Polk Audio, RH Labs, Rogers,
Supex, Technics, Yamaha and Audiophile recordings. 704
Symons, Richland, WA 99352, 509-946-4459. 9-0

One of the World's Most Musical Transducers, The SONY
XL -55 MOVING COIL CARTRIDGE. With integral headshell:
XL-55PRO. Either: $300. Alterman Audio 504-834-7772 New
Orleans.

Onkyo T-4055 AM/FM Stereo Tuner. Rated best buy by
leading audiophile journal. Only $125. In NJ, (201) 665.0525
evenings.

Onkyo 505 Amp. $390. (218) 741.0167.

ORTOFON MCA -76 $150; SAE IMPULSE NOISE REDUCTION

$125; BOTH MINT CONDITION. (814) 942.1884.

PHILA. AREA - Verion Transformer Mk. lw/Denon "S"
cart. -$350. CALL (215) 677.5929 Bob, Equ. new, boxed.

PLAY GUITAR IN 7 DAYS FULL VALUE $9.00; only $3.98
plus $1.20 handling. Calif. residents add 6% Tax: "How to",
4483G-2 Calif., Norco, CA 91760.

'/2 PRICE SALE

DIRECT -TO -DISC & DIGITAL RECORDINGS AT 1/2 PRICE
Entire DIRECT DISK LABS Catalog. All Single Albums: $8.00.
Dave Brubeck 2 -Record Set: $14.00. 2000 BC California
Smoker Digital Album: $8.00. Send check or Money Order.
Please add $.85 for 1st Album, $.25 for each additional al-
bum. All records Guaranteed.

P.C.M. ENTERPRISES

P.O. Box 221

South Bound Brook, N.J. 08870

R6

The only expander to
accurately invert both
compression and peak
limiting.
For Information write: 8G Dynamics
4448 W. Howard St.. Skokie, IL 80076E- RG PRO -20W DYNAMIC PROCESSOR

PROPER TONEARM GEOMETRY!! Optimum offset angle,
overhang, vertical pivot height and angle. Resonance damp-
ing construction. Jewelled pivots. Height adjustable while
playing records. Effective mass 2.5 grams. Damped cueing.
Anti -skate bias. TA -3A with silicone damping, $249.00,
"Universal" nylon hardware, $1.00; alignment protractor,
$3.00. Prices include postage and money -back guarantee.
JML Company, 39,000 Highway 128, Cloverdale, CA 95425

TF

PRO SOUND. Antech Stocks all makes of Pro Audio Equip-
ment: BGW, Crown, DBX, JBL, EV, Nikko, McIntosh, Tascam,
Otari, Sound Workshop, UREI, Eventide and many others.
Call Bob Lewis for quotation or to place your order. We deliver
what others promise. Professional Service Available. Visa and
M/C. Antech Labs, Inc., 8144 Big Bend, St. Louis, MO 63119.
(314) 962.5656.

PROTECT YOUR LPs. POLY SLEEVES FOR JACKET 10',
ROUND BOTTOM INNER SLEEVES 9', SQUARE BOTTOMS
6', POLY LINED PAPER SLEEVES 15', white jackets 35',
POSTAGE $1.50. HOUSE OF RECORDS, HILLBURN, NEW
YORK, 10931. TF

QUAD 405 factory sealed box. 100 watts/ch., $390 FOB.
Trades considered. Sandel, P.O. Box 2469, Truckee, CA
95734. (916) 587.7523.

QUAD 405 perfect $260, MAC C8 unpowered $50. T. Adler,
454 N.J. Ave., Washington, DC 20003.

QUAD 405 $350, Van Alstine Model 1 $400, Verion MK1 "S"
$250, Grace 704 $100. (503) 641-5937.

QUICKEST AIRMAIL DIRECT FROM TOKYO: All brands of
Cartridges & Arms of Japan. Ask for latest Quotations with
$1 for postage. JAPAN AUDIO TRADING CO., LTD., Saikaen
Bldg., 4.33.21, Kamimeguro, Meguro-Ku, Tokyo 153 Japan.

RAW FRAME SPEAKERS -ALL TYPES -ALL SIZES. PHILIPS
C.T.S.  PEERLESS - POLYDAX - DEALER PRICING. APOLLO
ELECTRONICS. 1437 SANTA MONICA MALL, SANTA MONI-
CA, CAL 90401 (213) 393.0794 MON.-SAT.-STUART.

RAW SPEAKERS AND FINISHED SYSTEMS for Hi -Fi
and Sound Reinforcement. Also cabinet plans, hardware,
grille cloth, crossovers, microphones, accessories, much
more. Information packed catalog, $1. Universal Dis-
count Sound, Dept. AO, 2243 Ringling Blvd., Sarasota,
FL. 33577

RECORDS/TAPES. Major labels, top names at distributor
prices. All categories. Complete set of catalogs $1.00 (re
fundable) Box 1111, Chatsworth, Calif. 91311.

REEL TO REEL '/2 TR. SONY TC-880 $1000. BOSTON
AREA. (617) 361.7236.

REINFORCEMENT, RECORDING DISCO equipment featur-
ing Electro -Voice, Tapco, Numark, Whirlwind, etc. Competi-
tive prices with fast competent mail order service is our spe-
cialty. Write or call SONIX CO., Dept. A, Box 58, Indian Head,
MD 20640, (301) 753.6432. 10.0

ROGERS REFERENCE MONITOR SYSTEM

is a biamplified system designed by Rogers using the incredi-
ble LS3/5a's. We offer this system as well as the Rogers
Monitor 2's, Compact Monitor's, A-100 & A-75 amps & T-75
tuner. Free shipping in U.S. Visa & M.C. honored. Oxford Au-
dio Consultants, Box 145, Oxford, OH 45056, 513-523.3895.

RENOUNCE ROTTEN RECORDINGS! Read selected British
reviews in the bi-monthly EURO -DISC GAZETTE, then order
these European discs judged the finest in technical and musi-
cal excellence. Selections mainly classical. Send for free sam-
ple issue. No obligation. EURO -DISC GAZETTE, PO Box 337-
A, Peterborough, NH 03458. TF

SACRIFICE - BOZAK B305 UNIT C2 B199 WOOF, 1 B209
MID R, 4 B200Y TW, CR. OV. NET. MAGNKF BASS TONE
HIGHEST OFFER; (212) 428.2924.

SAE Mk. IIB amp $225; Phase Linear 2000 preamp $150;
Shure V15T111 cartridge $35; Heathkit GRA-608-25 TV cabinet
$110. (213)441.1318 (eves.).
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FOR SALE FOR SALE FOR SALE
SIEMENS, TELEFUNKEN, GENALEX AND AMPEREX and
other top quality audio tubes available at very competitive
prices. Contact Jim Wallace at 1203 Success St., Pittsburg,
PA 15212 or (412) 322.4706 TF

Some insist that the most musical audio equipment is pro-
duced by relaitvely unknown companies. But it takes more
than a dedication to music to produce musical audio equip-
ment ... it takes advanced technology in semiconductors,
mechanical engineering, circuit design, transducers, and pure
research. Sony has all this, and is why Sony can produce an
amplifier like the TAN88B, Pulse Width Modulation, Class D,
VFET, switching amp. sound it out at ALTERMAN AUDIO New
Orleans.

SOUND ADVICE AND POLK AUDIO LOUDSPEAKERS We
have the incredible Polk Audio Monitor Series loudspeakers in
stock. The Polk's are definitely the best performance per dol-
lar value ever offered in a truly accurated inexpensive
loudspeaker. State of the art sound is now available from less
than $200 per pair. We ship freight prepaid anywhere in the
U.S. within 24 hours upon receipt of order. Write or call for
information on the Polk Audio Monitor Loudspeakers.

SOUND ADVICE
Village Plaza Ruston, LA 71270

(318) 255-8000
9.9

SOUND COMPONENTS INC.
EXCLUSIVE SOUTHEAST

DEALER FOR THE

INCOMPARABLE

MARK LEVINSON H.Q.D.
REFERENCE SYSTEM

The H.Q.D. reference playback system consists of the follow-
ing components:
2 Hartley 24 in sub -woofers
4 Quad ESL loudspeakers
2 Decca ribbon tweeters (modified)
2 Levinson LNC-2 Crossovers

(100 hz & 7 Khz)
1 Levinson ML -1 (LEMO) preamp
6 Levinson ML -2 amplifiers
1pr. Hand-crafted oak or ash trestle

stands (for Quads & Decca)

THE H.Q.D. STYSTEM WITH GOOD SOURCE MATERIAL,
WILL REPRODUCE A MUSICAL EVENT BETTER THAN ANY
SYSTEM WE KNOW OF.

For more information, please write or call:
SOUND COMPONENTS

2710 Ponce de Leon Boulevard
Coral Gables, Florida, 33134

305.446.1659
TWX 812-848-7627 ft

SOUTH CAROLINA'S ONLY HIGH -END STORE the finest
audiophile equipment: British American Sound, P.O. Box
1247 186 King Street, Charleston, SC 29402 TF

STAX DA80 power amp. Excellent condition, $1200. 313-
477-5462 after 5 pm EST.

STEREO REPRESENTATIVES NEEDED!!!
Sell 100 brands!! Lowest Possible Prices!! Krasco-REP
DEPT. -998 Orange Ave. West Haven, Conn.
06516TFFILE

SUBSONIC FILTER ACE-INNOTECH FILTERS BELOW ORIGI-
NAL DEALER COST - only $45.00 including shipping costs in
continental U.S. New York residents add 8% tax. Supply limit-
ed Innovative Audio 182 Henry Street Brooklyn, New York
11201

SUPEX SDX1000 UNUSED, FULL GUARANTEE $260. STE-
PHEN SUN (212) 425-2540 EXT. 219 DAY.

Supex SDX-1000 cartridge, new $220, (201) 746.2794

TANDBERG TD 20A $100, PR. DAHLQUIST DQ10's $600, 2 -

LM 914 AMPS $350 ea; CONNOISSEUR BD103 WITH SAU 4
ARM. DENON DL103 CART. & VERION MK1 TRANSF. $550.

ALL ABOVE WITH WARRANTIES. (509) 765-5952 or JIM MIL-
LILAN, 402 CLOVER DR., MOSES LAKE, WA 98837.

TAPCO and ELECTRO -VOICE, mixers, equilizers, amps,
mics, and raw loudspeakers. Write for low mail order prices,
Sonix Co., P.O. Box 58, Indian Head, MD 20640 8.9

TAPE HEAD REFINISHING - Precision method full frequency
response. $15.00 ea. One day service. E. Maher, 5 Evans
Place, Orinda, CA 94563.

Technics SL 1200 Turntable, mint condition. Call (207)
946.7079.

THE AUDIOGRAM, an independent newsletter with critical
integrity and realistic sense of proportion for buyers of the
newest and best components. Double issue No. 13 & No. 14
contains:
-Snell Type A Speakers
-Symdex Sigma Speakers
-1NTTRA Sound Rack
-Fulton Cables
-TVA -1 Amp
-Theta preamp

A new article by Paul Messenger $10/4 issues/1 year. AUDI-
OGRAM, Box 27406, St. Louis, MO 63141.

THE FRONT END
is around the corner.

THE MONITOR SERIES FROM POLK AUDIO
AUDIO BREAKTHROUGHS now has on demonstration the
remarkable new Polk loudspeakers priced from less than
$200 per pair. Compare them to the finest loudspeakers in
the world. All Polk Audio Monitors utilize high definition po-
lymer laminate bass -midrange drivers, wide dispersion soft
dome tweeters and fluid coupled sub -bass radiators. They are
capable of reproducing a highly defined phase accurate three
dimensional sonic image which rivals the thousand dollar
super speakers. They sound great with a small receiver, yet
reveal the fine subtleties of state of the art electronics.
Shipped free in U.S. Send for free brochures on Polk or our
other fine lines. AUDIO BREAKTHROUGHS, 1534 Northern
Blvd., Manhasset, LI, NY 11030 (516) 627-7333 TF

THETA, THETA, THETA
We have in stock the NEW THETA PRE AMP. THE

UNQUESTIONED REFERENCE. Free shipping in the U.S.
AUDIO RENAISSANCE, 4122 Broadway, K.C., Mo., 64111,
(816)531-3261.

Threshold 400A For Sale, excellent shape, $1000. Call Greg
Kelso, (404) 542-7460; 8.5 EST.

Patented circuitry
eliminates pumping
and breathing.
For Information write: R6 Dynamic:
4448 W. Howard St.. Skokie. IL 80078

THE RG PRO -16W DYNAMIC PROCESSOR

THE THETA PREAMPLIFIER
is a six tube device having a passive RIAA network & using NO
feedback! This remarkable component is the most musical
preamp that we have heard. Hear it at OXFORD AUDIO CON-
SULTANTS, Box 145, Oxford, OH 45056. 513.523.3895. Free
shipping in U.S. We also ship worldwide.

THRESHOLD 400A, 9 mo. old, $980; DENON DP -3500 w/
ash base, 5 mo. old, $460. Both in superb cond. (302) 656-
7301 EST.

THOUSANDS OF LIKE NEW LP's and prerecorded tapes.
Catalogue-$2.00. House of Records, Hillburn, New York
10931. TF

TONEARMS-CARTRIDGES-TURNTABLES at lowest prices.
Most brands available, including MC. Send # 10 SASE for
quotes. Audio Unlimited, 401 Reynolds Circle, San Jose, CA
95112.

TOP QUALITY SPEAKERS AND KITS
Send $1.00 for catalogue. Speaker Warehouse, 809 N. State
Rd. 7, Hollywood, FL 33021.

Bob Heenan Sells
Great Used
Equipment

AR

dbx
KLH
Bose

Advent
McIntosh
APT/Holman
Bang & Olulsen
Audio Research

Mark Levinson
Magneplanar
QUAD ESI.
Rappaport
Bryston
LS3/5A
Haller
IBL
DB

Sound Advice
Box 782
Brookline Village
MA 02147

GAS
SME
Denon
Dynaco
Thorens
Dahlquist
Nakamichi
Marantz (tubes)
and much more

Equipment bought, sold
traded & brokered

(617) 969-2727

AMERICAN AUDIOPHILE
HOME OF

ADCOM
AMBER
AUDIONICS
AUDIO INNOVATIONS
AUDIO STANDARDS
AUDIO TECHNOLOGY
AUDI RE
AXIOM
CIZEK
DAYTON WRIGHT
DCM
DECCA
DENON
GOL DLINE
GRACE
HADCOCK
HAFLER
H.A.P.I.
IMPULSE
IVIE

JANIS
LEACH
LEIGH (ECD)
LUSTRE
MARCOF
MICRO SEIKI
NAD
NEXUS
PS AUDIO
PRECISION FIDELITY
PREMIER
SHURE
SIGNET
SME
SPECTRO ACOUSTICS
SPICA
STAX
STD
SUPEX
3D ACOUSTICS
VANDERSTEEN
VPI
WIN LABORATORIES

REFERENCE AUDIOPHILE RECORDINGS

AMERICAN AUDIOPHILE
5 Sunrise Plaza

Valley Stream, NY 11580
516/561-7114

716 Madison Ave.
New York, NY 10021

212/751-9733
ALL SHIPMENTS PREPAID AND
INSURED FREE THROUGHOUT
CONTINENTAL USA

master charge
MASTER CHARGE

& VISA ACCEPTED ..

V/S1'...
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FOR SALE
TOP -RATED CARTRIDGES UP TO 70% OFF!!

We feature just about all of the finest phono cartridges on the
market at the lowest possible prices. Our selection includes
cartridges that are normally sold for the full retail price! Our
most popular lines include Acutex, ADC, Crado, Nagatron,
Ortof on, Shure, Sonus, Stanton and many others that we
can't even mention by name. Just call us at 212.254.3125
for more information or write to Direct Discounts Ltd., P.O.
Box 841, Cooper Station, NY 10003. We accept phone orders

with your M/C or VISA.

TRADE UP to the MICRO CPU 100 fm tuner
It may have been out of the question at $2000, but the
new retail is $995. Subtract even more for your trade-in
and this magnificent tuner can be yours at a surprisingly
low price. We offer very generous trade-in allowances on
your old tuner or other audio equipment. A rare chance
to own the best at a reasonable price (see Audio, Nov.
'77). Write us for a quote, or better yet, phone after
business hours and we can discuss your trade-in: (617)
874.0706, mon.-fri., 6-8 pm. (ask for Dick)
AUDIO CALIBRATION, box 250, Westminster, MASS
01473. TF

Transistors are critical for low -noise. Sony makes their own.
Sony HA -55 ultra low noise, ultra linear moving coil headamp.
$300. Alterman Audio 7323 Freret New Orleans 504-834-
7772

VANDERSTEEN MODEL 2A IN STOCK!
Q/LC AUDIO, 1006 Berkshire Rd., Dayton, Ohio 45419; (513)-
298.9330, (513) 293-7287. We Ship Anywhere.

Where Music
Comes To

. .

KENTUCKY

Everything in audio from car stereo to high -end
separates. From Pioneer and Kenwood to Threshold
and Magneplanars. All at guaranteed lowest prices.
Central Kentucky's largest independent specialist.

OwotíoruíAUDIO SYSTEMS, INC.
14014x Ihive. Lexingiun. KY 40503 606/277.7189

FOR SALE FOR SALE
Undergrounds/Audio's outdated (1941) Tonearm Geome-
try gives MAXIMUM distortion from the Critical Listening area
instead of required MINIMUM. The Alignment Protractor by
Percy Wilson M.A. (MK II with Stevenson 1966 Zereo error
points) $10 Bill. Mayware, P.O. Box 58, Edgware Middx. Eng-

land.

USED AND DEMO EQUIPMENT: Audio Research D76A Am-
plifier $695; D100B Amplifier $897; B & W DM7 Speakers
$795 pair; Yamaha M-2 Amplifier $820; Tin Ear, 704 Sy-
mons, Richland, WA 9.9352; (509) 946-4459.

VACUUM TUBES, tube -peculiar parts. All kits/parts for cir-
cuitries described in our 230+ page Modification Manual.
Write for list to AUDIO DIMENSIONS, 8888 Clairemont Mesa
Blvd., San Diego, CA 92123. (714) 278-3310. 9.0

Want Hi Quality Equipment While Keeping Within Your
Budget? Send your equipment specification & budget restric-
tions and get expert advice Send $5.00 to: Advisory, 42 W.
13th St., 6D, N.Y., N.Y. 10011

Wisconsin Has; Audionics, Denon, Luxman, Haller, Polk,
NAD, Aiwa, Connoisseur, Braun, STAX, Nagatronics, Grado,
R.G., Grafyx, Soundcable and more. Write or call for prices
and literature: Sound Seller, Box 224, Marinette, WI 54143.

(715)735-9002.

WISCONSIN'S ONLY SENSIBLE AUDIO DEALER. PROD-
UCTS FROM: Audionics, AudioPro, Yamaha, Haller, Connois-
seur, Great White Whale, GAS, Ortof on, Technics, DBX, Stax,
DCM, Dahlquist, SAE, Audio Pulse, Koss, Draco, MXR,
Shure/SME, Soundcraftsman, Grace, Thorens, and much,
much more. TAPE RECORDERS FROM: Akai, Sony, JVC,
Tandberg, Technics Pro, Revox, Uher and many more. Send
SASE for our "blow-out" list. RECORDS FROM: TeLarc, Mo-
bile Fidelity, Sheffield, Orion/Nautilus and more. Also, one of
the largest dealers for used high -end electronics in the coun-
try. WACK ELECTRONICS, INC., 5722 W. NORTH AVE.,
MILWAUKEE, WI 53208. (414)442.3441.

WORLDS GREATEST SPEAKER KITS, KITS, P.O. Box
12242, Jacksonville, FL 32209.

Would you like data on a handcrafted, wideband mid-
range/ tweeter from England that "signal traces" like fine
electrostatics & ribbon tweeters w/useful range of 150 Hz to
22,000Hz, & has only 1.3 gms. moving mass? This driver
eliminates mid & upper x' over points, which rids system of
phase errors, providing seamless sonic purity. Data also avail-

able on our line of other exciting, advanced raw speakers,
many used in systems by Snell, Symdex, Tangent, Thiel, M &
K etc. Subwoofers, bextrenes, & S.D. Tweeters available along
w/designs & application assistance to help you get the most
from your "dream system". X' over parts incl. mylar caps to
lOmfd & low DCR "Super Air Core" inductors to 5 mh. Your
inquiries & orders receive our prompt attention. Send $1.00
for Info to: Transcendental Audio, 6796 Arbutus St., Arvada,
CO 80004 - 303-420-7356 Innovative components & de-
signsin high -end audio. Polydax (Audax), Decca, E.J. Jordan,
Eminence. Soon available - Cylindrical, sandwich construc-
tion, "un -box" enclosures for bextrene drivers.

WHICH TURNTABLE?
Our 9th issue reviews over 100 models to give you the answers. Would you like
to improve your systems sound quality by simply moving one component, or
improve your listening room without rebuilding, or learn a 60 second test which
tells if a speaker has proper dispersion design? It's all in our current issue.
Subscribe today -$15 (4 issues) $29 (8). THE $ENSIBLE SOUND, 403
Darwin, Snyder, NY 14226

SUPERIOR AUDIO COMPONENTS: Audio Pulse; Audio Research SP -6 tube preamp and D-110
amp; Badap 1; Celestion; Cizek; Crown Distinction Series DL -2, SA -2, and EQ-2; Dayton Wright;
dbx; Decca; Denon; Dynavector; EMT; Formula 4; Grace; Haller kits; KEF; Kenwood Purist: Lux
LRS: Magneplanar: Mitsubishi: Mobile Fidelity records: Nakamichi: Plasmatronics: RTR:
Verion: Watson speakers.

f`rlaY 233(215) East667.3048Lancast
orer

Avenue649.2965., Wynnewood, Pa. 19096.

11111 .,,., .,,,<..,,,,r.

YAMAHA B2 POWER AMP 100 WATTS per channel, like
new; $690.00 or best offer. (614) 451-1890, (614) 261-2348.

YAMAHA CR2020 Receiver $500, esc. cond. D. Altman,
770 Ocean Parkway, Brooklyn, NY (212) 853-1478.

YAMAHA C-4 PREAMP $400.00, M-4 Amp $450.00, Advent
201 $180.00, Large Advents $300.00. (313) 655.6068.

2 IONOFANE TWEETERS, 1 AUDIO RESEARCH EC4A ELEC-

TRONIC CROSSOVER, 1 CROWN SA30.30 POWER AMP.
BEST OFFER (415) 526-3831 EVES, 727 CRESTON RD.,
BERKELEY, CA 94708.

SERVICES
COMPUTERIZED STEREO COMPARISONS. Computer

selects the best components for you! Top system for your
money. Guaranteed. Name -brands. Complete evaluation -$5.
Free details. Write: BICOM, Form 10C, 10510 Davison, Cu-
pertino, CA 95014.

CUSTOM RECORDING SERVICE, Tapes, discs, and cas-
settes. Stereo and mono. Live and copies. Editing. Masters
and pressings. High quality at reasonable rates. Joseph
Giovanelli, Audio -Tech Laboratories, 2819 Newkirk Ave.,
Brooklyn, N.Y.IN9.7134 TF

FAST RECONING SERVICE ON ALL TYPES OF SPEAKERS.
WARRANTY SERVICE ON JB1, ALTEC, EV, AND GAUSS. ONE

DAY SERVICE AVAILABLE. WE SHIP COMPRESSION STOCK.
VISA AND MASTERCHARGE ACCEPTED. ANTECH LABS,
INC., 8144 BIG BEND, ST. LOUIS, MO 63119 (314) 962-
3590.

INDEPENDENT EQUIPMENT EVALUATION AND TESTING,
FCC Certification, HYAK ASSOCIATES, 7011 Calamo St.
# 107, Springfield, VA 22150 (703)451-1188.

USTENING ROOM ANALYSIS  Computer analysis of your
room for $20. Send SASE for free info and input form. Busi-
ness Computers, 1605 Ridge Rd., Mayer, MN 55360.

Mount your Audio System professionally
Send Name/Type of equipment, plus $3.50 to: J. Miller,

4336 Vanderbilt Pl., Bham, Ala. 35217.

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 CHESTNUT ST., NASHVILLE TENNESSEE

37203 TF

Translation: Japanese -English Specialized in Audio and
other electronics fields. Kaz Tronics, 13309 53rd Ave.,
Everett, WA 98204.

MISCELLANEOUS
COLLEGE STUDENTS! Improve your grades. Send $1.00 for
356 -page, collegiate research papers catalog. 10,250 avail-
able. RESEARCH ASSISTANCE, Box 25918AD, Los Angeles,

California, 90025. (213) 477.8226. 9-0

SpeakerGuts.
-

7 i

 LIIlÍl1Y11

The absolute latest in
advanced speaker techno-
logy. Wave Aperature'"
Drivers, the Patented
Nestrovic Woofer System_ raw
speaker components selected for
!heir excellence. Horns, crossovers. subwooters. woofers,
midranges. horn and dome tweeters. Over 30 in all. Build
your own speaker system and we'll provide top quality
speakers and design information. Send for FREE 48 page
color catalog from the largest, most experienced speaker
kit manufacturer in the world. DON'T DELAY. Write today!

1pocikeikib
ept. A 109 , 735 N. Northlake Way

Seattle, Washington 98103
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RECORDS TAPE AND WANTED TO BUY
AUDIOPHILE RECORDS: Save 20% to 40%. Free catalog.
Foreign customers also invited. Super Sound Record Service:
P.O. Box 411237: Chicago, III 60641

AUDIOPHILES! Direct -Disc, Digital, Mobil Fidelity -All labels
Low Prices Fast Service. Send 304 in stamps for catalog. Di-
rect Discounters, 2245 New Hope Church Rd., Raleigh,
NC 27604. - 9-9

DIRECT TO DISC AND DIGITAL RECORDINGS: All labels at
low prices. Telearc, Discwasher, Audio-Technica, Sheffield,
Denon PCM, Crystal Clear, 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! Personalities!
ST/OC Valuebook: $4. RTSA 711 W. 17th G-1 Costa Mesa,
CA 92627. TF

INDIRECT DISCS - Dixieland, Pipe Organ. Free catalog.
Decibel Records, P.O. Box 631, Lexington, Massachusetts
02173

RECORD HOUND, Box 88A, Eagleville, PA 19408. Fills want
list? Doggone right!!! 331 specialist. Fast, friendly service.

10-0

"RECORD JACKETS. Replace old, torn, LP jackets with
clean, glossy, pure white or black jackets. Plastic lined inner
sleeves, 78 sleeves, opera boxes. Free catalog. CABCO A6,
Box 8212, Columbus, Ohio 43201." TF

RECORDSAVERS, POLY -LINED INNER SLEEVES TEN
CENTS EACH, POSTPAID, MINIMUM 100. DEO, INC., BOX
452D, GLENVIEW, IL 60025. 6-0

TAPE AND
TAPE RECORDERS

AUDIO 1/4" reel tape, used-milit. On 101" fg. reel, 3600' 1
mil. mylar, $5 ea! (box of 18)...On 7", 2400', $3 ea. (box of
100) SUPERIOR PROF. TAPE, Box 90, Oak Ridge, TN 37830.

NAME -BRAND RECORDING TAPE, custom loaded. Avail-
able in cassettes, reels, cartridges. Huge savings from manu-
facturer. Also low everyday prices on Maxell, TDK, Ampex,
Scotch, BASF, etc. New catalogue now available. MJS, 2514'
Seaboard Ave., San Jose, CA 95131. (408) 262-8793.

Free 5.00 T -Shirt
TDK. SA-C9o1SALEl 280 AMPER: GRANDMASTER490 259
TOK AD -C90 (SALE) 199 AMPS X: GRANDMASTERS -90 299
TOE: D -C90 1 69 Scotch: 212.791800 4.29
TOE: SA -050 2.25 Soundguard: Record Pres. En 4.59
BASF: PRO 1 C.90 2.79 10K:1.1800 5 39
BASF PRO II or IIIC-90 2 89 TDK:18-1800 8 89
BASF. Studio 1 or IIC-90 2.65 AMPE X: Grandmaster 1800 R Reel .. 5.95
SCOTCH: Water II or vIC-90 .3.15 SCOTCH: 207.7R-1800 5.09
SCOTCH: Master ICAO 269 BASF: Ferro 7"1800' (Neal 7 49

Free T -Shirt with every order over 40.00. All tapes can be
assorted. No mm. Add 3.00 shipping; or write for free ca-
talog of 250 items plus lowest prices on all Maaell prod-
ucts. 100% guaranteed. 411-283-8621. M-Th 9-3:30

Tape World 220 Spring St. Butler, PA 16001

The Saxitone Hotline
800-424-2490

ITS HERE! Saxltone, America's .1 mer-
chandiaer of recording tape, has just put
in new TOLL FREE Phone Order Linee to
serve youbetter. Call now for America's
lowest prices on top name recording
tape, video tape, recorders, tape decks
and recording acceaesoriee. Order from
a full inventory of TDK, Maxell, BASF,

Scotch. Sony, Superecope, B -I -C. Sanyo, EV, Telex & others.
Most orders shipped same day! FREE 32 -page catalog.
Master Charge N Visa honored. Call now and and out why

Saxitone is  1

STaXITONC TsOs
1776 Columbia Road NW, Waahington, DC 10009

Ir Washington metropolitan area call 482-080C

TAPE RECORDERS OR TRADE
ABSURDLY LOW PRICES ON AUDIO/VIDEO TAPES AND
MACHINES. PANASONIC PV -1600 $879, PV -1200 $739.
Add $25 shipping (USA). TDK: SAC -90 $29 per 10, SAC -60
$21 per 10, DC -90 $14.90 per 10, VAT 120 $153 per 10. $3
shipping per order. N.Y. add appropriate tax. B&J AUDIO/
VIDEO INC.. BOX 248 HOWARD BEACH, N.Y. 11414. (212)
845-2861 MT 4.8, S 9.2 EST.

SCOTCH RECORDING TAPE, lowest prices TAPE CENTER
Box 43058 Washington, D.C. 20012. USA, APO, FPO 5-9

WANTED TO BUY
OR TRADE

ARC D-150, INFINITY SS -1A, FET, ES -1 Dean Slindee, 613-
S. 8th St., La Crosse, WI 54601 (608) 7823845.

I want McIntosh C22, 240, 275, 3500, Marantz 7C, 8, 9
BEST PRICE 713-729-1658, Texas.

Manufacturer Seeking Inventions. Advantek, 1100 17th
NW, Washington, DC 20036. 10-0

MARANTZ MODELS 2, 3, 6, 7, 8, 9 á 10B; McINTOSH C-
22, MC240, MC275 á MC3500. Sam Aberst, P.O. Box 5455,
Beverly Hills, CA 90210 (213) 8588255.

McIntosh, Marantz any kind of tube amp & W.E. Tube: Pay
the best price (212) 544-3506 Mickey.

NAKAMICHI 550. (814) 238-4761.

WANTED: CERWIN VEGA 15-T TOWERS STATE PRICE
AND CONDITION. DAVE CARLSON, 137 Forest Hill Dr., Avon
Lake, OH 44012; (216) 933-4779.

WANTED: GOLD RECORD ABBEY ROAD BY BEATLES.
JOHN WITMER, 3012 FOX RUN, DES MOINES, IA 50321.
(515) 244-8097.

WANTED - JBL HARTSFIELD, MINIGON RAW SPEAKERS
+ DRIVERS. 1-313-229.7378.

WANTED: OLDER JBL'S - ALL MUST BE 16 OHMS. 2
each - D130 15N Woofer, 075 Tweeter, N2400 or N2600
crossover. Pay top dollar. R.J.V., P.O. Box 19783, Milwaukee,
WI 53219; (414) 543-0243 Evenings. Call Collect

WANTED: Phase Linear Phase Ill Speaker System - Tel.
(914)423-1419 Pat, Jr. EVES.

WANTED: Small Baptist College desires donation of a small
FM transmitter and/or studio equipment. Donation will be
acknowledged for tax purposes. Contact: TEMPLE BAPTIST
COLLEGE, 11965 Kenn Road, Cincinnati, OH 45240. (513)
851-3800.

Wanted: Sony TA -4300 (x -over) TA -3200F (Amp) ST -5000
FW (Tuner.) Don Abele, P.O. Box 76180, B'ham, AL 35223.

WILL PAY TOP DOLLARS FOR MCINTOSH PREAMPS,
POWER AMPS, TUNERS, ETC. ALSO NEED ACCUPHASE, AU-
DIO RESEARCH SYSTEMS.

CALL KISHORE

(212) 759-8941
MON.-FRI. 10 AM -5 PM,EASTERN TIME

AKAI 570D Al (313) 995-5747.

RADIO PROGRAMS
CATALOGS. Broadcasts, soundtracks. Personalities of Thir-
ties, Forties. Box 225, New York, N.Y. 10028. TF

GOLDEN AGE RADIO. Your best source for radio tapes, reels
or cassettes. Box 25215-D, Portland, Oregon 97225. 9-0

RENT RADIO SHOWS: Make your own copies or just listen.
Great way to build your collection reasonably. Catalog $1
refundable. OTR Rental, Box 1146, Livermore. Ca. 94550 TF

VINTAGE RADIO and T.V. -Lowest rates. Post Free, Trading,
Video too; Signals, Box 5063 Station E., Edmonton, Alta. Can-
ada T5P 4C1. U.S. Inquiries.

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, informative 200
page catalog $1.25. Cassette samples $2.00. AM Treasures.
Box 192AU, Babylon, N.Y. 11702 TF

MUSICAL INSTRUMENTS

ELECTRONIC MUSIC and home recording in Polyphony
magazine. Advanced applications, interviews, projects, com-
puter music. Sample, $1.50. Subscription (6 issues), $8 US/
$10 foreign. POLYPHONY, Box AM20305, Okla. City, OK
73156. 5-0

A

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 for a
brochure and demo record below. COST. $249 00

YOU SHOULD SEE US
For:
 Delay and Ambience
 Studio Echo/Reverb  .
 Tape Noise Reduction .. 
 Parametric Equalization
 Electronic Crossovers
 Comp/Limiters
 Mic Preamp/Mixers
 Patch Bays

We manufacture a full line of high quality audio and recording
equipment. You will probably have to pay twice as much
elsewhere to obtain comparable quality. Only Direct Sales make
our prices and quality possible. Send $1 for a 20 page brochure
and 20 minute demonstration record.

Write to: LT Sound, Dept. AU, P.O. Box 729.
Decatur, GA 30031. (404) 284-5155

111WWWwww

       . . 1~
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Connecticut's Progressive Audio Store
Acoustat / Andante z Apt Corp / Audionics / Audio Technology / Bryston / Carver / M.A.
Cotter/Dahlquist/DCM/Denon/Grace/Hafler/Marcof/M&K/NAD/Nakamichi/Pyramid/
RH Labs / Signet / Symdex / Mirage 1 Win Labs / Yamaha. 375 titles of digital -direct discs.
Audiophile accessories. Keith Monks record cleaning. All shipments prepaid and insured.

TAKE IJAUDIO
_105 whitney ave., new haven, ct 06511 203-777-1750 m -w 10-6 th&f 10-8 sa 10-5 mc/visa/amex
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PLANS & KITS

TAPE -SLIDE SYNCHRONIZER, multiprojector lap -dissolve
plans, $5.50. With mixer, compressor, preamp schematics,
$8.50. The Millers, 1896 Maywood, S. Euclid, OH 44121. TF

ACTIVE
ELECTRONIC
CROSSOVERS

Plug-in Butterworth (maximally flat) fil-
ters in 6 db., 12 db., or 18 db., per octave
attenuation, any frequency specified.
Filters flat beyond 100 KHz.
Complete crossover in attractive metal
cabinet with all terminations and regu-
lated power supply;

STEREO BI -AMP $139
Tri-amp, quad -amp, and monaural types
available at comparable prices. Other
available features: Summer for "single
woofer" systems, Subsonic noise elimina-
tion filters supplied with or without bass
boost, level controls.

FOR OEM'S AND
HOME ASSEMBLERS

500 Series dual filters and/or plug-in fil-
ters, regulated power supplies.
FREE CATALOG & PRICE SHEET

/// /// '`,
Write to:

 ei'¡.IGRVf 49 ENGINEERING LABORATORY

11828 Jefferson BI.Culver City, CA 90230
Phone: (213) 397-9668

HELP WANTED HELP WANTED

TERRITORIES still available to REPRESEN-
TATIVES and/or AGENCIES who wish to sell
refined speaker systems, audio furniture and
accessories. Send resume to: KA/KINETIC
AUDIO/KUSTOM ACOUSTICS, 6624 W. Irving
Park Rd., Chicago, IL 60634. (312) 685-6609,
6434.

MISSION
773-High Output MC Cartridge $375
774-Tone Arm $350
775-Turntable $750 (est.)
771-Pre-Amp $750 (est.)
772-Power Amp $1600
770-Loudspeaker $1000 (pair)

Individually, each Mission
reference component represents a
formidable achievement in musical
performance. As a system, they
combine to provide a truly
stunning musical experience.
We ship prepaid and insured in the
continental U S

Exclusively at

ellES 14ov[1
749 middle neck road/great neck, ny 11024

(516) 466-5674

íI1I101/7Lí1/11
DEDICATED TO MUSICAL EXCELLENCE

OUR DEMONSTRATIONS OF AUDIO EQUIPMENT ARE UNIQUE WE OFFER UNLIMITED TIME TO EVALUATE THE VERY FINE
COMPONENTS WE FEATURE. OUR EXTENSIVE LIBRARY OF QUALITY RECORDINGS ENABLES YOU TO DETERMINE WHICH
COMPONENTS ARE OPTIMUM. OUR EXPERTISE WILL HELP YOU TO DECIDE WHAT IS BEST AS -WELL -AS TO ENSURE A PERFECT
MATCH TO YOUR LISTENING ENVIRONMENT.
YAMAHA, NAKAMICHI, BRYSTON, APT-HOLMAN, COTTER, BANG & OLUFSEN, DAHLQUIST, NAD, BOWERS & WILKINS,
SHAHINIAN-OBELISK, BOSTON ACOUSTICS, PYRAMID -METRONOME, OHM, KLIPSCH, LUX, INNOTECH, DENON, MAR-
COF, ADS, LS3/5A, REVOX, DECCA, AKG, FIDELITY RESEARCH, SIGNET AND MANY OTHER FINE COMPONENTS.
DIGITAL AND DIRECT DISC RECORDINGS.
TRADE INS ...BUY -SELL USED EQUIPMENT._ PROFESSIONAL REPAIR SERVICE & HOME INSTALLATION... CREDIT CARDS
ACCEPTED. FINANCING AVAILABLE

182 HENRY STREET  BROOKLYN HEIGHTS, NY 11201  (212)596-0888

EXPERIENCED + EFFECTIVE Audio Salesman to work in
high end store. Send Resume + References to: Rocky Moun-
tain Hi -Fi, 812 Central Avenue, Great Falls, MO 59401

TAPE RECORDINGS
CHRISTMAS CAROLS CASSETTE ... 60 minutes ... $2.95
plus 50c postage ... EKR Classics, GPO Box 1977A0, New
York City, 10001. 10-0

ON OPEN REEL from master tapes. Argo, Telefunken, Van-
guard, Unicorn, MHS. Catalogue $1.00. Barclay -Crocker,
Room 1470-A, 11 Broadway, NYC, 10004. TF

OPEN REEL TAPES. 75ips, Dolbyized releases from RCA,
London, DG, Warner and others. Airline tapes, quad. Catalog
and updates, $1. THE REEL SOCIETY, P.O. Box 55099-A,
Valencia, CA 91355. 9-9

BUSINESS
OPPORTUNITIES

CABLE FM BROADCAST STATION. Unique no investment/
experience business makes money! Others work for you! Free
Details "CAFM," Box 130-N3, Paradise, CA 95969

FIELD REP WANTED FOR SAVARD SPEAKER SYSTEMS.
Fast-growing company needs ambitious rep. Dealer inquiries
welcome. (504) 383-0474.

Want money? Hate hard work? Lazy way to big money.
Cleaver plan $2.00 (Refundable) Noble, Box 10033, Houston,
TX. 77206.

SPEAKERS
ELECTRO -VOICE INTERFACE and SENTRY SPEAKER SYS-
TEMS, RAW SPEAKERS, AND PRO -MUSIC PRODUCTS. IM-
PRESSIVE DISCOUNTS. PROMPT DELIVERY TO ALL U S A
AND FOREIGN DESTINATIONS. (305)462-1976.

PUBLICATIONS
IMPROVE YOUR RECORDINGS! How to: Easily Enhance Re-
cordings, Understand Technical Information, Judge And Se-
lect Equipment, Deal With Salesmen! Full Unconditional 30
Day Guarantee! Send $3.98 To: CRG Publishers, Box 115-A,
Redondo Beach, Calif. 90277

TERRIFIC SWAP OFFERS NATIONWIDE
Rcvrs., amps, TTs, Audio, Ham Gear, Etc. 5 issues $2! "Elec-
tronic Trader," Box 73-A, Folly Beach, SC 29439. T.F.

L

Audio , the original magazine about high-
fidelity, is edited for involved, knowledgeable
hi-fi enthusiasts, professional recordists, and
commercial sound users-people who ap-
preciate the finer points of audio equipment
performance.
We speak their language
... and for this reason your ad in Audio's
Classified section will draw serious inquiries
and rapid response.

Fill in coupon, with check or money order at-
tached, and send to:

Audio
Classified Advertising Department

1515 Broadway
New York, N.Y. 10036

For additional information call Carolynn at (212) 975-7530

COPY

Name

Company

Address

City/State/Zip -

Phone

Signature
(Order must be signed)

Payment must accompany order
J
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IntroducingTDfi'sOpti iillH Dynamic.
Normal bias tape

taken to the optimum.

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

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

Well balanced sound.
Optimum Dynamic has all the sound characteristics

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

Optimum Dynamic has the same Super Precision
g,. Mechanism as the SA cassette, protected by TDK's
1,5,,,M4. full lifetime warranty.*

Supplier to the U.S. Olympic Team © 1980 TDK Electronics Corp., Garden City, New York 11530
In the unlikely event that any TDK cassette ever fails to perform due to a defect in materials or workmanship, simply return it to your local dealer or to TDK for a free replacement.

The test of s
We believe we've been highly in fulfilling the

need for a normal bias reference standard. But there's a
simple test. Listen to an Optimum Dynamic just once. Com-
pare it to anything else you've been using. From then on, you
may want to use it as a reference.
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TDK.
The machine for your machine

Enter No. 41 on Reader Service Card
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The Discwasher DiscKít."

Total record care.

The DiscKit' 'ncludes the famous Discwasher D3

Record Cleaning System. the SC -1 Stylus Cleaner.

the Zerostat Anti -Static Instrument and the

Discorganizer
walnut storage tray with dust cover.

These products are also available separately.

discwasherR
PRODUCTS TO CARE FOR YOUR MUSIC

1407 North Providence Road,
Columbia MO 55201
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