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AND IT'S WHAT GOES
INTO HPM SPEAKERS THAT
MAKES THEM SOUND GREAT ON
EVERY PART OF THE MUSIC.
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Most speaker companies try to impress
you by describing the "wonderful" sound
that comes out of their speakers.

At Pioneer, we think the most believable
way to describe how good HPM speakers
are is to tell you what went into them.

THE HPM SUPERTWEETER:
SPEAKER TECHNOLOGY RISES TO NEW HIGHS.

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
quick response, yet rigid enough
not to distort.

Pioneer solved this problem by creating
special cones that handle more power, and
combine lower mass with greater rigidity. So
our HPM drivers provide you with cleaner,
and crisper mid -range. Which means you'll
hear music, and not distortion.

WOOFERS THAT TOP EVERY OTHER BOTTOM.
Conventional woofers are still made
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You'll never hear a sound out of these
die cast aluminum speaker frames.

the

The High Polymer Molecular Super tweeter.
So incredible, we named a whole line of speakers alter it.

with the same materials that were being
used in 1945.

Every woofer in the HPM series,
however, is made with a special carbon fiber
blend that's allowed us to decrease the
weight of the cone, yet increase the strength
needed for clarity. So you'll hear the deepest
notes exactly the way the musician recorded

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

Every HPM speaker has
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 speakersLevel controls that let you adjust the sound

to your listening area. sound great on all of it.
At this point, we suggest you take your

favorite record into any Pioneer Dealer and
audition a pair of HPM speakers in person.

If you think what went into them
sounds impressive, wait till you hear what
comes out of them.

OD PIONEER
We bring it beck alive.



WHAT COMES OUT
FASPEAKERIS ONLY
AS IMPRESSIVE AS

WHAT GOES INTO IT.
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The oscillograph you
see is an actual photo
of a high -quality audio
system "playing" a
fingerprint.
You're hearing finger-
prints now through
your speaker system.
Instead of the sound
your precious discs
are capable of. And
no vacuum record
cleaner, brush -arm
or treated cloth will
remove them. None.

The sound
of your

fingerprint
But Discwasher® -with new
D3 fluid-removes fingerprints
completely. Along with dust. And
manufacturing lubricants (added
to make pressing faster) that can
act like groove -blocking finger-
prints. All this cleaning without
pulling polymer stabilizers from
your vinyl discs.
Discwasherrw. The only safe,
effective way to silence the
printed finger. At Audio
specialists world wide.

D3
ásrw. f.+`

Discwasher. Inc.
Columbia, Mo. 65201

Actual,
unretouched
photo of an
oscillograph
test.
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The XSV/3000 is the source of
perfection in stereo sound!

Four big features ... all Pickering
innóvations over the past 20 years
... have made it happen.

1976: Stereohedron® This patented Stylus
tip assures super traceAbilityTM, and its larger
bearing radius offers the least record wear
and longest stylus life so far achievable.

1975: High Energy Rare Earth Magnet
Another Pickering innovation, enabling
complete miniaturization of the stylus as-
sembly and tip mass through utilization of
this type of magnet.

1968: Dustamatic® Brush
This Pickering patented invention dynamic-
ally stabilizes the cartridge -arm system by
damping low frequency resonance. It im-
proves low frequency tracking while playing
irregular or warped records. Best of all, it
provides record protection by cleaning in
front of the stylus.

1959: Record Static Neutralizer
The patented V -Guard Record Static Neutralizer
has been a feature of all Pickering cartridges
since 1959. It eliminates electrostatic
dust attraction at the stylus
and discharges record static ..

harmlessly into the grounded
playback system.

AREA OF
CONTACT WIN
GROOVE WALL

TRACING RADIUS

CONTACT OR
BEARING
RADIUS .0028"

1. Technical drawing of the Stereohedron shape.
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2. Typical frequency response and channel
separation curves of the XSV/3000.
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3. Damping effect on tonearm resonance.

4. V -Guard Static Neutralizer,
"Where the Stylus meets the groove."

For further information write to Pickering & Co., Inc.,
Dept. A , 101 Sunnyside Blvd., Plainview, N.Y. 11803

© Pickering & Co. Inc., 1978
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series20
IT TAKES GUTS TO BE
MORE EXPENSIVE THAN McINTOSH

McIntosh might be considered
an expensive extravagance by the
average high fidelity consumer. How-
ever the true audiophile perceives
reliability, proven engineering and
classic styling as necessities rather
than luxuries.

The true audiophile also appreci-
ates outstanding specs and the state
of the art technology that distin-
guishes Series 20 from the field.

Consider the Ring Emitter Tran-
sistor out -put stage in the Series 20
M-25 Class AB Power Amplifier that
provides incredible high frequency
performance.

Consider the Series 20 F-26 FM
Tuner's parallel balanced linear de-
tector that delivers the lowest distor-
tion available.

When you realize how exceptional
Series 20 is, you'll marvel at how
inexpensive expensive can be.

20

If you would like full information
on Series 20, please send us the
coupon below.

i
To: Series 20

Dept AJ
20 Jewell Street
Moonachie, New Jersey 07074

Please send me the specs for the
following circled Series 20
components. C-21

Stereo
Preamplifier

M-22 D-23 M-25
Class A -Stereo Multi -AMP Elec. Class AB Stereo
Power Amplifier Crossover Newk. Power Amplifier

F-26 A.27 F-28
Advanced Quartz Class AB Integrated Quartz

FM Tuner Stereo Amplifier FM Tuner

PLC -590 PA -1000 U-24
Quart: PU. Servo- Carbon Fiber Program Source

Controlled Tumuble Tone Mn Selector

Name

Street

City

State Zip

20 Jewell Street, Moonachie, N.J. 07074
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INTRODUCING THE EMPIRE I=DI'.t) I'I-I.^..N^ CARTRIDGE.
I i SCIJNIZ AS GOOD ON A I?I=C:^I'.D AS IT DOES ON PA'_?.

It was inevitable .. .

With all the rapid developments
being made in today's high fidelity tech-
nology, the tremendous advance in audi-
ble performance in Empire's new EDR.9
phono cartridge was bound to happen.
And bound to come from Empire, as we
have been designing and manufacturing
the finest phono cartridges for over 18
years.

Until now, all phono cartridges were
designed in the lab to achieve certain
engineering characteristics and require-
ments. These lab characteristics and re-
quirements took priority over actual listen-
ing tests because it was considered more
iimportant that the cartridges "measure
right" or "test right"-so almost everyone
was satisfied.

Empire's EDR.9 (for Extended Dy-
namic Response) has broken with this tra-
dition, and is the first phono cartridge that
not only meets the highest technological
and design specifications-but also our

demanding listening tests-on an equal
basis. In effect, it bridges the gap between
the ideal blueprint and the actual sound.

The EDR.9 utilizes an L. A. C. (Large
Area Contact) 0.9 stylus based upon-and
named after-E. I. A. Standard RS -238B.
This new design, resulting in a smaller
radius and larger contact area, has a
pressure index of 0.9, an improvement of
almost six times the. typical elliptical stylus
and four times over the newest designs
recently introduced by several other car-
tridge manufacturers. The resu:t is that less
pressure is applied to the vulnerable rec-
ord grcove. at the same time extending
the bandwidth-including the important
overtones and harmonic details.

In addition, Empire's exclusive, pat-
ented 3 -Element Double Damped stylus
assembly acts as an equalizer. This elimi-
nates the high "Q" mechanical resonances
typical Df other stylus assemblies, produc-
ing a flatter response, and lessening wear
and teair on the record groove.

We could go into more technical de-
tail, describing pole rods that are laminat-
ed, rather than just one piece, so as to
reduce losses in the magnetic structure, re-
sulting in flatter high frequency response
with less distortion. Or how the EDR.9
weighs one gram less than previous Empire
phono cartridges, making it a perfect match
for today's advanced low mass tonearms.

But more important, as the EDR.9 car-
tridge represents a new approach to car-
tridge design, we ask that you consider it
in a slightly different way as well. Send for
our free technical brochure on the EDR.9,

and then visit your audio dealer and listen.
Don't go by specs alone.

That's because the new Empire EDR.9
is the first phono cartridge that not only
meets the highest technological and de-
sign specifications-but also our de-
manding listening tests.

Empire Scientific Corp.
Garden City,N.Y 11530

WIFE
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Audioclinic
Joseph Giovanelli

Turntable Hum
Q. I'm having difficulty in eliminat-

ing a loud hum from my turntable
which is connected to the receiver. My
receiver is grounded to the wall outlet
and the ground lead on the turntable
is connected to the receiver ground. I
have a timer plugged into one outlet,
and my receiver is also plugged into a
clock. What can be done to remedy
this hum?- O.B. Madenwald, Hines,
Or.

A. The interconnecting cable be-
tween the turntable and the receiver
must be short and direct and not run
near a.c. lines. If you have harnessed
this line among many other cables, in-
cluding a.c. lines, hum is sure to occur.

The location of the turntable itself is
somewhat critical. Components hav-
ing coils or power transformers must
be kept well away from the phono car-
tridge. Is the receiver or tape deck
mounted directly above or below the

6 turntable? If so, you will likely have
hum. The hum may vary as the phono
cartridge is moved over the surface of
the disc. When this occurs, you will
know that the cartridge is picking up
stray magnetic fields, and it must be
moved away from the presence of
such fields.

Your timer also has a motor which
must be kept away from the turntable
as it is not shielded and is certain to
radiate stray hum fields.

Turntable Drive Systems
Q. Much is mentioned in audio lit-

erature about the design parameters
used in turntables. Manufacturers are
always boasting about either their
belt- or direct -drive systems. Can you
elaborate, specifically, on the drive
system/rotor assembly? - Thomas
Maguire, Bronx, N.Y.

A. Motor rotors must be kept well
balanced if vibration is to be kept to a
minimum. This is true regardless of
other considerations such as belt drive
or direct drive. There is always vibra-
tion from a motor, especially when
that motor must turn at a relatively
high speed, as with a belt -driven
motor. However, if the motor is prop-
erly shock -mounted, then the belt it-
self serves as a good isolator between
the motor shaft and the turntable. The
shaft must be as "true" as possible,
otherwise it will cause the belt to vi-

brate and this vibration will be
transmitted to the turntable and then
into the phono cartridge as rumble.
The flywheel action of the platter will
prevent these shaft eccentricities from
producing "flutter." Properly designed
and manufactured, belt -driven turn-
tables are excellent.

Direct -drive turntables are more
complicated in their design, as the mo-
tors used with them must turn at the
same speed as the platter. In this
design, precautions must be taken to
avoid having the motor hesitate be-
tween successive magnetic poles. This
hesitation, if transmitted to the platter,
takes the form of flutter and rumble.
Because of the slow rotational speed
of such motors, vibration is very low;
and this is essential because of the di-
rect coupling between the motor and
the platter. When properly construct-
ed, these turntables function very well
indeed.

Pre-Preamp Uses
Q. Do pre -preamplifiers and/or

step-up transformers have other uses
besides their applications with mov-
ing -coil cartridges? - S. Campanile,
Pleasant Hills, Cal.

A. The only other possible use for
either a pre -preamplifier or a step-up
transformer is to boost the signal on
experimental ribbon microphones,
whose impedance is also very low.

Outdoor Antenna Noise
Q. In the metropolitan area where I

live there are many FM stations and
nearby hills cause multipath interfer-
ence on some stations and block re-
ception on others. I am using a direc-
tional outdoor FM antenna mounted
25 feet above ground level connected
to my receiver with a coaxial cable.
However, when using the outdoor
antenna, I hear a crackling noise on
medium strength and weak stations.
Switching to a simple, indoor dipole
usually eliminates the crackling, but
increases background hiss. What caus-
es the crackling noise? What kind of
lead-in cable is best, coaxial or shield-
ed twin -lead? Would raising the an-
tenna higher help? - Bill Hatchell,
Hayward, Cal.

A. Some improvement can be ob-
tained by stacking antennas. You may
be able to use two or perhaps four

directional antennas to make the
directional pattern sharper, minimiz-
ing the pickup of reflections from di-
rections other than those from the de-
sired signal.

It sometimes works out that by
pointing the antenna in a direction
other than that of the desired signal,
you can pick up a reflection of the de-
sired signal better and with less multi -
path distortion, rather than pointing
the antenna directly at the transmit-
ting tower.

In severe multipath problems the
use of a coaxial cable is better than a
shielded twin -lead. The shielding of
the coaxial cable is more effective,
thereby eliminating signal pickup by
the cable itself.

There is a chance that the noise you
hear is the result of your antenna
being located too close to a power line
or some industrial plant. The indoor
antenna is, perhaps, further away from
the power line, hence, less likely to
pick up interference from it.

Raising the antenna might allow it
to clear power lines, thus lessening the
crackling noise and possibly helping to
reduce multipath distortion. Also,
moving the antenna to a new location
can help. Just a small change in anten-
na position can often produce a situa-
tion where reflections are less, with an
attendant reduction in multipath dis-
tortion.

Low -Impedance Loads
Q. My amplifier is rated at 30 W per

channel, and my two pairs of speakers
(one rated at 8 ohms and the other at 4
ohms) are connected to the main and
remote speaker terminals. The sound,
this way, is better than with either pair
alone. I figure that the total im-
pedance is 2.5 ohms. Does this consti-
tute a danger to the amplifier? - Al-
bert Sadler, San Diego, Cal.

A. If the amplifier manufacturer
states that you can run it with loads of
less than 4 ohms, then there will be no
danger to your amplifier. However, if
the instructions do not state this, then
you run the danger of damaging your
amplifier.

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 401 North Broad Street, Philadelphia, PA
19106. All letters are answered. Please enclose a
stamped, self-addressed envelope.

AUDIO  June 1979



You're looking at th
Technics pursues th
waveform fidelity.

Waveform fidelity. It should be the ob(etfty 0 any
professional component. Because perfect waveform
fidelity would mean an output signal that's a mirror
image of the input signal.

How do our engineers pursue this elusive goal?
To begin with, they use two automatically switchable
IF bands in the ST -9030 FM tuner. A narrow band for
extra -sharp selectivity. And a wide band for extra -high
S/N and extra -low distortion. But just as significant
is a pilot -cancel circuit which Technics developed
for high -frequency waveform fidelity.. Even the basic
tuning function in the ST -9030 is unique. Like an
8 -ganged tuning capacitor for outstanding reception.

The engineering in the SU -9070 DC preomp is
similarly impressive. There's a moving coil preamp with
-157 dBV noise voltage. A moving magnet preamp
with an extremely high S/N of 100 dB (10 mV input).
Direct -coupled circuitry to keep distortion at a
minimum of 0.003% (rated THD). What's more, the
SU -9070 has inputs for three tape decks.

Finally there's Technics SE -90ó0 amp. It's DC like
our preamp. Has a frequency response of 0-100 kHz
( +0, -1 dB). And a "strapped" circuit for more than

ree ways
e one ideal.

double the power in a multi -amp system.. Compare
specifications and prices. We think you'll agree.
There's no comparison far these Technics components.

ST -9030. THD (stereo, 1 kHz): Wide -0.08%.
Narrow -0.3%.. S/N (mono): 80 dB. S/N (stereo):
73 dB. FREQUENCY RESPONSE: 20 Hlz-18 kHz +0.1,
-0.5 dB. SELECTIVITY: Narrow -90 dB. CAPTURE
RATIO: Wide -0.8 dB. IF. IMAGE and SPURIOUS
RESPONSE REJECTIONS(98 mHz): 135 dB. STEREO
SEPARATION (II <Hz): Wide -50 dB.

SU -9070. HONO MAX. INPUT VOLTAGE (1 kHz
RMS): MM -380 mV. MC -9 mV. S/N MM -100 dB
(10 mV input). MC -72 dB (60 uV). FREQUENCY
RESPONSE: Phono 20 Hz -20 kHz (RIAA .± 0.2 dB).

SE -9060. POWER OUTPUT: 70 watts per channel
(stereo), 180 watts (mono) min. RMS into 8 ohms from
20 Hz to 20 kHz with no more than 0.02% total
harmonic distortion. S/N: 1120 dB.

Technics. A rare combination of audio tecinology.
A rare standard of audio excellence.

Technics
Professional Series

Enter No. 67 on Reader Service Card
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Bert Whyte the ne
Recently I was rummaging through

some old papers looking for an article,
and I ran across a 1951 hi-fi catalog. I

got quite a kick browsing through it
and recalling many of the compo-
nents, which in their day were consid-
ered quite advanced. Magnetic pho-
nograph cartridges were relative new-
comers to the market and were a sig-
nificant improvement over the crystal
and ceramic piezoelectric types. Listed
as the General Electric variable -reluc-
tance magnetic cartridge, selling for
$5.95! Obviously, back in those good
old days, inflation was something you
did to automobile tires.

Shortly thereafter I had the pleasure
of visiting Joe Grado at his home. As
am sure many of you are aware, Joe
Grado is one of the pioneers in manu-
facture of magnetic phono cartridges,
and his products have occupied their
special niche in the hí -fi components
market for over 25 years. I was talking
to Joe about that old catalog and the
$5.95 GE cartridge, and he pointed out
that now, 28 years later, his F-1 mag-
netic cartridge sells for just $9. It is, of
course, a far more sophisticated
design, light years ahead in perform-
ance than the old GE unit, and just an-
other example of why hi-fi compo-
nents are still considered the best val-
ue among current products.

Joe Grado is no stranger to the pages
of Audio. His interesting and provoca-
tive articles on turntables, suspen-
sions, and shock mounting have elicit-
ed much favorable comment. Joe is

quite an iconoclast, and many of his
ideas and techniques are considered
both unorthodox and controversial.
While Grado Laboratories has
grown and prospered over the \.\
years, Joe is the first to admit that it
is a small operation compared to the
giants in the field. And that is the way
Joe wants it. As his own man, free
of any managerial constraint,

/;he he is able to pursue any ' \%

line of experimentation that he finds
of interest. Joe is an inveterate and in-
defatigable experimenter in his own
field and in allied audio interests. In
fact, this activity has caused some
tongue-in-cheek comments about
him, such as ... "If you bought this
Model X cartridge on Monday, come
back on Friday, and you can buy the
revised, updated Model X, Mark Two."
Among other attainments, Joe is an
operatic bari-tenor who is good
enough to have sung lead roles with
some opera companies here and
abroad. He has tremendous output,
and when he belts out an aria from
"Otello," believe me, your ears will
ring! His singing and his abiding love
of music have helped to develop his
keenly analytical ear for sound quality.

All the Grado phonograph car-
tridges, with one exception, are manu-
factured at the Grado Laboratories'
factory in Brooklyn, N.Y. The excep-
tion is the "Joseph Grado Signature
Three "model, which is hand made in
a small laboratory in Joe's home. I

spent most of a day in Joe's home lab
where he showed me the fascinating
process of how he personally makes
and tests his Signature Three phono
cartridge. During that time, Joe dis-
cussed some of his theories with me
and explained the rationale of some of
the design features of his cartridge. At
this point, I should note that Joe Gra-
do is in the unique position of manu-
facturing the least expensive magnetic

cartridge in the field, the F-1 at $9,
!ll and the most expensive,

the Signature,Three,
at a rather breath-

taking $7501

High -Priced Parts
It must be admitted that high -end

audio components have been getting
very high indeed of late. With Infinity,
Beveridge, and Plasmatronic speakers
priced between $6000 to $7000 a pair,
the new Infinity amplifer at $4000, the
GAS Godzilla at $3500, and a pair of
mono Mark Levinson ML -2 amplifiers
at $4200, those are pretty rarified pric-
es! In relative terms, the $750 Signature
Three cartridge would appear to fall
right in with this group. Unquestiona-
bly, many of the owners of this exotic
equipment do use the Signature Three.
However, because a phono cartridge is
such a small component and because
no other cartridge has ever been
priced this high, many audiophiles are
outraged at what they consider a "rip-
off!" The Signature Three has become
the "darling" and "in" cartridge of the
underground "audiophile" publica-
tions, and while they are lavish in their
accolades for this cartridge, they also
moan and groan about the price.

The Signature Three is a magnetic
cartridge of the moving -iron type. You
would think that in a cartridge in this
price range, the cantilever would be
made of some exotic material like be-
ryllium or titanium. Joe stated he had
researched these and other materials,
and they exhibited resonances which
he found unacceptable. If anything
can be said to characterize Joe's
designs, it is his almost fanatic quest
for the reduction of spurious reso-
nances. Joe feels that resonances are
often the hidden culprits in the cre-
ation of sound coloration, which di-
minishes the cleaness or flaws the illu-
sion of reality of the sound. In light of
this, Joe uses a hardened, tapered alu-
minum cantilever, which is internally
coated with a special damping com-
pound to reduce resonances. The coils
in the cartridge's magnetic circuit are
wound on precision machined bob-
bins, using a very fine wire, and, be-



WHICH NEW HIGH BIAS
TAPE WINS WITH MAHLER'S

FOURTH SYMPHONY?

14"
4 ic

_...- .

Original maluJcript sketch fa~ the first
movement of Gusta', Mahler's Fourth
Symor ony. Cjrtesv of The Newberry
Library Chicaro.

Choose eight measures of Mahler's Fourth
that are really rich in the high frequencies.
The type of passage that high bias tapes are
designed for.
Record it on your favorite high bias cassette,
using the Chrome/Cr02 setting. Then again
on new MEMOREX HIGH BIAS.
Now play back the tapes.
We're convinced you'll have a new favorite.
New MEMOREX HIGH BIAS is made with
an exclusive ferrite crystal oxide formulation.
No high bias tape delivers greater high
frequency fidelity with less noise, plus truer
response across the entire frequency range.
In short, you can't find a high bias cassette
that gives you truer ,,

reproduction.

MEMOREX
Recording Tape and Accessories.
Is it live, or is it Memorex?

MEMOREX 90

HIGH BIAS
Memor

:inutes
\,ion

© 1979. Memorex Corporation. Santa Clara. California95052. U S A
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cause of the design, use a minimum
number of turns of wire. This results in
a cartridge of very low inductance and
raises the resonant peak far above the
audio range.

There are four separate and inde-
pendent magnetic gaps, and I watched
Joe, working with a high-powered
magnifier, precisely position the can-
tilever in the center of the four gaps
and cement it in place with a tiny spot
of epoxy he had melted in a small lab-
oratory furnace. At the base of the
cantilever there is a tiny ring of a very
special "pure" iron, which exhibits
very low hysteresis effects and has the

property of being magnetized very
rapidly and, conversely, of equally rap-
id demagnetization. The motion im-
parted to the cantilever by the undula-
tions of the recorded signal moves the
tiny iron ring in the center of the four
gaps, increasing and decreasing the in-
tensity of the magnetic flux in the four
independent gaps.

The result is a balanced magnetic
circuit of high efficiency, and, unlike
most cartridges, it does not require
heavy mu -metal shielding. The stylus
Joe uses is what he calls the "twin -
tip," which is, in essence, a twin spher-
ical tip. If you imagine a screwdriver

The Interaudió I.
It shows the European appreciation for

performance in a compact size.
The Interaudio®I speaker has

been one of the best-selling speakers
in Europe. Why?

Because Europeans truly
appreciate the speaker's outstanding
performance. as well as its very
compact size.

The Interaudio I fits just about
anywhere. On a small bookshelf, the
wall or in your van. But no matter where
you put it, the Interaudio I delivers a
deep, powerful bass and crisp clean
highs.

The key to this tremendous sound
in such a small speaker is the careful
integration of woofer, tweeter, and
crossover by the same engineers who
developed the famous Bose® 901®
Direct/Reflecting® speakers.

Not every stereo dealer carries the
Interaudio® I. But then again, you can't
buy a BMW at every car lot, either.

Interaudio®
Bose Corporation

Framingham, Massachusetts

BMW 320i cóurtesy Auto Éngineei,ng. inc

blade in the record groove, with the
shoulders of the tip ground off to
spherical shape, you'll get the idea. Joe
states that this affords less mass and
better tracking than the typical "long
line contact" types. He also says that
this design does not exhibit vertical
angle changes, and as a consequence
"stick -slip" is greatly reduced.

Stylus -Groove Friction
Stick -slip is a function of the friction

between the diamond of the stylus
and the vinyl ,of the record. Although
one thinks of the stylus "gliding"
along a record groove, as the vinyl
passes underneath the stylus, friction
tends to "pull" and slightly deform the
vinyl up to the point where there is
finally a "catastrophic" release of the
vinyl . . . and then the process begins
all over again. All this causes what
might be termed a subtle or, in bad
cases, an extreme groove "chatter,"
with subsequent physical damage to
the record groove.

Engineers are aware of this phenom-
enon, and, at present, there is work
going on to produce a satisfactory
groove lubricant, which will neither
leave a residue nor degrade the record
either physically or sonically. As a mat-
ter of fact, I recently heard a record
treated with an experimental lubri-
cant, and there was no question that
the reduction of stick -slip definitely
gave cleaner, better -defined, high -fre-
quency response.

Grado also put a piece of a ternpera-
ture-stable elastomer in the cantilever
structure, not for damping, as is the
usual case, but to maintain the pivot
center of the assembly. Joe claims that
his Signature Three cartridge has the
Lowest effective tip mass of any exist-
ing cartridge and says optimum per-
formance of his cartridge is via a

damped, medium -mass arm. He is, in
fact, working on a radically new type
of arm, which he claims will literally
"couple" the arm/cartridge to the
record groove. It may be introduced
this fall.

There are also a number of very criti-
cal adjustments Joe performs on his
cartridge, in conjunction with exhaus-
tive tests on his lab bench. The car-
tridge is fitted into the special Tech-
nics EPA -100 tonearm which is only
sold as part of the SL -1000 turntable
with its beautiful 37 -pound lava rock
and epoxy black base. For testing, Joe
uses a General Radio frequency re-
sponse tracer, a Hewlett Packard spec-
trum analyzer with various test records
to check harmonic distortion and in-
termodulation distortion, special pulse
tests for transient accuracy, and others.
To show the consistency and accuracy
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THE JVC CASSETTE DECK_
It gives you more of what the others wish they could.

Cassette recording takes a giant step for-
ward with the new series of JVC cassette
decks. Each is designed to
give you everything you
need to get the most out
of any tape. And there are
totally new features to
help you make better -
sounding cassettes.
Exclusive Spectro
Peak Indicator System.
With almost recording
studio vigilance, 25
instant -responding LED
indicators offer fail-safe
protection against dis-
tortion produced by
tape over -saturation.
For the first time, you can constantly visually monitor
the levels of five ow -to -high musical frequency ranges.
Then, on playbac<, the Spectro Peak Indicator actually
lets you see how accurately the ceck has perfo-med.
Expanded Dynamic
Range and Better
Noise Reduction.
Our Super ANRS circuitry
applies compression in
recording and expansion
in playback to improve
cynamic range at higher
frequencies. So distortion
is eliminated in sudden
high peaks of any musical

program. Super ANRS also reduces tape hiss by
boostirg the deck's signal-to-noise ratio by as much

as 10dB over 5000Hz.
New Head Design.

Our refined Sen-Alloy head
gives you the sensitive per-

formance of permalloy head
construction, combined with
the extreme longevity of fer-
rite, for bright, full -sounding

recordings.
Get the most out of any tape

Because whichever type you select,
you'll extract the most from it with

our special recording equalizer
circuit that lets you "fine tune" the

high frequency response of the deck
to the exact requirements of the tape. These innova-

tions alcne set JVC cassette decks apart from all the
others Then, when you consider our other refinements,

like precision -ground capstans, gear/oil-damped
cassette doors, multi -peak LED indicators, independent

drive mechanisms, plus top
performance specifications,

you can understand why we
say that JVC gives you more

of what other decks wish
they could. Visit your JVC

dealer and you'll hear why.

Top KO -65, KC -55, KD-25 Bolton KD-10, K0-1770 II, KD-16361I Nol 4town hD-2, KD-3030, KD-S201

Jvc

- ` t5rt. S !VC Corp 58 7 S Queens Midtown =xowy., Maspeth, N.Y 11378. Calada: JVC Electronics of Canada. Ltd , Ont.
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HOW THE MODEL 100
BRINGS A WHOLE NEW
FEELING TO YOUR MUSIC

o

In recent months, we've received rave comments from all kinds of music
lovers about our new Model 100 Subharmonic Synthesizer. 1 can't
believe what sounds I've been missing;" it adds fullness to:he bass that
you normally only hear and feel in a live concert;" "It adds presence and
impact to disco music although I use it most of the time with classical
records;" "I have a whole new record collection now;" and so on.

But besides these great comments, most new Model b00 owners
also wanted to know just how it improves the low -frequency
performance of their music systems. So, we're happy to oblige.

As the block diagram below shows, the music signal from your
preamplifier (usually taken from the tape monitor output jacks) is fed
directly into the Model 100. Its circuits send the full frequency range of
this signal straight through. Simultaneously, the Model 100 selects the
lowest notes in the signal (between 50 and 100 Hz), creates a companion
signal an octave lower, and mixes it back with the original musical
signal. A front panel control allows you to vary the level of the added
subharmonic signal, and there's a special output for use with subwoofer
systems too.

What happens is that you literally achieve a sense of "being there"
-with more excitement from your music than
ever before-no matter whether you're
listening to disco, rock, or classical music.

Now that you know how the Model 100
works, we suggest that you experience the full
impact of this unique electronic component
at your dbx dealer. The dbx Model 100: just
one of our keys to unlocking your ears.

dbx, Incorporated, 71 Chapel St., Newton,
YOUR EARSMA 02195, (617) 964-3210.

PERATEn
YMf

UNLOCK

Sus HARMONIC
SYNTHESIZE

SYNTNESREII _

O

LOW RWOUENCY
ROOST

SUM HARMONIC LEVEL

of his Signature Three cartridges, Joe
ran through about 15 different car-
tridges playing back some high -quality
music recordings, and for all practical
purposes, the sound was the same for
all units.

Cost Consciousness
Now for the all important question

. . . can one justify $750 for a phono
cartridge? Is it worth the money? First
off, there are many fine cartridges on
the market, far lower in price, and for
many people they do a good job. It
must be said that many of these peo-
ple either do not have systems of re-
quisite high quality or are aurally inca-
pable of discerning sonic differences
between the cartridges. Still others
have listening situations with so many
variables in speaker response,
preamps, room acoustics, etc. that they
might be misled in any comparison
tests. For example, a moving -coil car-
tridge with a "peaky" or sizzly top end
might sound good by virtue of a

speaker that has a compensating rol-
loff in its high frequency response.

No, the Signature Three is not a car-
tridge for everyone. It has qualities
that demand it be played on the very
best equipment. There are those au-
diophiles who favor the sound of
moving -coil cartridges over moving -
iron or moving -magnet types, and vice
versa. In the purest sense this
shouldn't be a factor, as ideally, the
best cartridge will not have a "distinc-
tive" sound at all. If it does, coloration
of some sort is lurking somewhere. It
must be acknowledged that many
people like these "colorations," either
because they correct sonic faults not
readily evident elsewhere in the listen-
er's system or they just find them to
produce a sound they think is accu-
rate and realistic.

I have listened to many fine car-
tridges of all types, but in overall
smoothness of sound, for outstanding
resolution of inner detail, for transpar-
ency and the perception of depth, for
clean, solid, well-defined bass, and,
above all, for lightning -fast transient
response, the Grado Signature Three is
in a class by itself. I hasten to add that
the very highest quality recordings are
necessary to find out what this car-
tridge can do. The quality of informa-
tion that can be extracted from the
best of the direct -disc and digital re-
cordings is truly impressive and grati-
fying. It would be nasty to say that you
"gets what you pays for" and there are
plenty of other cartridges that you can
live with, but if your Aunt Fanny
leaves you a small remembrance, you
should listen to this exceptional pho-
no cartridge. A

Enter No. 16 on Reader Service Card
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When you
Test-drive the best speakers

from Britain
you'll drive home with real sound.

You're a confirmed audiophile and
nobody can fool you with a lot of promises.

You're ready for the ultimate test
and only your ear will be convinced.

When you test-drive the best from
Britain we know we'll have your ear and
maybe a lot more.

When you're ready, take a variety
of recorded music into your dealers. ( Use
direct disc recordings so you can put our
speakers to the real test.)

We know you'll be amazed at the
accuracy.

And we'll have turned another
confirmed audiophile into a dedicated
Anglophile.

We've been convincing lovers of
sound in Britain for over half a century.
And we've earned our reputation as the
leader by not compromising.

We don't rely on gimmicks. Every
speaker ín our completely new line of sys-
tems ís based on sound engineering prin-
ciples and tested thoroughly.

As you know, with everything in au-
dio, it's the end result that counts, not the
means to get there.

But we don't neglect the means
either. To get your ear, we use our English
craftsman's pride in carefully putting to-
gether the right components for delivering
a broad range of sound smoothly and uni-
formly so you get the flattest response
possible.

When you take a look at the specs
you'll see what we mean.

We've shown the Ditton 662, but
all three new Ditton speakers, besides
being technologically superb and precision
engineered, are beautifully styled and
assembled in the fine English cabinet-
making tradition, to fit into any decor.

And we've used a completely differ-
ent design concept for each of them to
satisfy your individual taste and budget.

So now that you've grown up to real
sound, you can test-drive your choice of
the best sound from Britain.

But you won't be able to find them
at just any dealer. For our select list of
shopkeepers who carry Celestion, simply
drop us the coupon and we'll send
you the list by return post.

But don't delay, the traffic may be
heavy.

Firstwe'll start
with the Ditton
442-made for
the music lover,
who wants full Then move
bass sound. up to the Ditton

Large presen- 551
tation for hi- For outstand-
power system. ing dispersion

Sealed box -tight sound.
design -inside, A vented box
a second sealed design with im-
infinite trans- proved bass re-
mission line en- sponse from a
closure for the smaller bass
mid -range unit. unit.

Drive units: Drive units:
FC 121, 330 PC 101, 290
mm bass unit mm bass unit
with 46 mm with 50 mm
voice coil. voice coil.

FC 61, 130 MD 701 mid -
mm mid -range range with 46
with 25 mm mm voice coil.
voice coil. HF 2001 treb-

HF 2001 treb- le unit with 19
le unit with 19 mm voice coil.
mm voice coil. Controlled by

Controlled by 15 element
14 element di- network with
viding network fuse protection
with fuse pro- and failure light
tection for the for the treble
treble unit, unit.

What you get Also level
is less restric- controls for treb-
tion, overall le and mid -
balance open- range up to
ness with no 2 dB boost and
coloration. 6 dB cut.

And finally, the
top of the line,
the Ditton 662.

Our passive
radiator (ABR)
system gives
solid bass,
smooth re-
sponse and dis-
persion, and
stereo imaging.
Use with all
power am-
plifiers.

Has 3 active
drive units and
passive radiator.

Drive units:
FC 122 bass
unit, 330 mm
passive with
double suspen-
sion for pure
axial move-
ment.

MD 501 mid-
range with 52
mm voice coil.

HF 2001 treb-
le unit with 19
mm voice coil.

Controlled by
14 element
network with
fuse protection
for treble unit.

Mail to:
Celestion Industries, Inc., Dept. A-69
Kuniholm Drive
Holliston, Ma. 01746
Gentlemen: I'm ready to test drive the best
speakers from Britain. Please send me
more information on:
 Ditton 662  Ditton 551 E Ditton 442
E Name of nearest Celestion dealer
Name
Address
City State Zip

Name of speakers you currently own

Celestion.
Nobody sounds better than the British.
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Bert Whyte

This column was initiated because
of the ever-growing ties between vi-
deo and audio in the ongoing "home
entertainment revolution." We have
been concerning ourselves with every
aspect of the booming video scene
. . . video cassette recorders for the
home, portable VCRs with both black
and white and new lower cost color
cameras, projectiion video systems, the
various video disc systems, vídeo soft-
ware, etc. These various elements of
the video scene are all part of a vital
and exciting new industry that will be-
come an ever more important contrib-
utor to the national economy. Howev-
er, the rosy prospects of this industry
are currently being threatened by a le-
gal action which began near the end
of January in Los Angeles.

Of all things, Walt Disney Produc-
tions and MCA, Inc., the parent com-
pany of Universal Pictures, are suing
Sony Corporation of America, Sony -
Japan, Sony's American advertising
agency, and four VCR retailers. They
claim that the manufacture and sale of
the Sony VCR Betamax is a threat to
their business, because home taping of
their films is a breach of their copy-
right protection. They are asking for
damages and, more importantly, an in-
junction against Sony restraining them
from future alleged violations. In other
words, if Disney and MCA were to win
this suit, the sale and use of VCR units
in this country would come to a

screeching halt! Needless to say, the
arguments are tlying thick and fast,
and, as far as I am concerned, most of
the allegations made by Disney/MCA
are specious, bord-
ering on the absurd,

and display an incredible naivete in re-
spect to the realities of the American,
home entertainment market. I'll go
into some of the claims and conten-
tions shortly, but first let us look at
Sony's basic defense. They state that
the use of the Betamax in the home is
within the "fair use" stipulation in the
national copyright law, and, with that
proviso, they are not in violation of the
law.

Sony has an important precedent on
their side. If home videotaping is ille-
gal, then so is audio taping. Recording
is recording, whether it is "off the air"
or "off TV" or from records or tapes or
whatever. From a strictly legal view-
point, audio taping has never been
fully resolved. Which is why there is
the "fair use" clause in the copyright
act. Implicit in it is the "opinion" and
"understanding" that as long as the
audio material recorded is for the pri-
vate use of the individual and is not
subsequently offered for sale, the
copyright law has not been violated.
There is absolutely no reason, legally,
technically or morally to categorize
home video recording as a "special
circumstance" different from the
home audio recording practices of pri-
vate individuals. Every day, millions of
audio recordings are made of copy-
righted material from radio broadcasts
and from commercial recordings with-
in the "ground rules" of the "fair use"
stipulation, and you don't see the
broadcasters or the recording compa-
nies rushing out to sue the manufac-

;;>, >íiíi/,i

turers of audio tape recorders for loss
of revenue!

I remember very vividly a somewhat
similar situation to this present imbro-
glio in 1965. Some executives of RCA
and several other record companies
were screaming loudly that so many
tape recorders were in the hands of
the public, and so much blank tape
was being sold, that "off the air" re-
cording was rampant and this would
seriously reduce the sales of their
recordings. Nothing of the sort hap-
pened, and, of course, there has been
a tremendous increase in the sales of
cassette recorders and blank tape, ac-
companied by a vast expansion of the
record market, to the extent that at
some three and a half billion dollars
per year, it has surpassed the movie in-
dustry in revenues. As is well known, a
very common practice is that con-
sumers buy recordings and transfer
them to cassettes. Allowing that there
is some interchange of these record-
ings between friends, this still consti-
tutes a sizable market. On top of that,
prerecorded cassettes sell very well,
another indication that "off the air" re-
cording does not significantly cut into
record company sales.

In the Los Angeles trial before U.S.
District Court Judge Warren J. Fergu-
son, Donn Tatum, Chairman of the
Board of Disney, stated he would
rather have a viewer miss a televised
Disney program in its regular broad-
cast time slot than see it later via a vi-
deotaping of the program. He went on
to say that as a result of videotaping
the program, they would not have

time for other Disney
activities such as

_.._:i-
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Never has one speaker system
incorporated so many aspects
of the state of the art.

The Infinity
Reference Standard 4.5

*Suggested system retail price. optional with dealer.
©1979 by Infinity Systems. Inc.

This is a system of breathtaking
clarity and detail, yet capable of the
awesome punch and power demanded
by the finest contemporary digital and
direct -to -disc recordings.

The Reference Standard 4.5 frees the
intimate warmth of the human voice,
the robust sheen of the strings, the
fiery attack of the brass, the stab and
snap of the bass. The speakers seem to
disappear, revealing a concert stage
breathing life, delicacy and fury. You
hear the musicians, not the speakers.

How does the 4.5 work its musical
miraoles? The profoundly accurate bass
and midbass are partly the result of a
remarkable new cone material, poly-
propylene. It has dramatically less
mass, yet significantly greater internal
damping than paper cones or other
exotic materials. Our polypropylene
piston, combined with our exclusive
Infinity/Watkins dual -voice -coil woofer
principle creates bass frequencies with
the snap and definition of the finest
dipoles, yet retains the ultra -low fre-
quency response (flat to 23 Hz) that
has made Infinity famous.

The transparent crystalline treble
issues from our world -acclaimed
EMITTTM tweeters in dipole array.
Midrange warmth, smoothness and
unprecedented definition are the pro-
geny of our lustrous new dipole EMIMTM'
Electromagnetic Induction Midranges.
Like the EMITs, they employ powerful
magnets of rare-earth samarium cobalt
and etched voice -coils on low -mass
diaphragms.

11111111111111
A separate electronic crossover/

equalization unit allows you control
over variable source material and room
anomalies, either in single or bi-amp mode.

A remarkable technological story.
And like all great stories, this one ends
where it began: with the music. Which
is the real reason you should spend
$3000` on the Infinity state-of-the-art
Reference Standard 4.5.

 Inf pity.
We get you back to what it's all about. Music.
For the nearest dealer's name and address, phone
toll -free 800-423-5244, or, from California. 800-382-3372.
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attending theaters where Disney films
are showing. Well, now, Mr. Tatum
.. . that is quite a display of preten-
tious, self-serving pique! Mr. Tatum
then compounds his gaffe by ac-
knowledging that video games cut
into the time viewers may otherwise
have spent seeing Disney films at a
movie house. In other words, Mr. Ta-
tum is annoyed with any leisure -time
activity of the public that pre-empts
the viewing of Disney films. Can you
imagine how he feels about someone
who - dare I say it? - reads a book
instead of viewing his films? Mr. Ta-
tum summed up his attitude by stating
that "with a Betamax anyone can have
an unauthorized copy of one of our
productions that we can't control."

MCA attorney Stephen Kroft made a
particular point of condemning the
use of the "pause" and "fast forward"
controls of VCRs because it enabled
viewers to neglect or reject commer-
cials to the detriment of the sponsors.
He went on to state that the Betamax
encouraged a viewer to make "unau-
thorized recordings of copyrighted
programs and build a tape library of
selected TV programs." In having this
library, subsequent reruns of the pro-
grams recorded would not be viewed,
again allegedly damaging to the spon-
sors. Come on, fellas! You are treading
the dangerous mine -fields of public
opinion ... you are trying to tell peo-
ple how to regulate their lives on your
time schedules. Don't you realize one
of the main reasons people like and
buy VCRs is that they are a time -shift
device that frees them from the tyran-
ny of rigid "prime time" program-
ming? The networks surely know this,
and they are spending a great deal of
time trying to cope with this fact, and
at the same time figure out how to
take advantage of the new revenue
possibilities this affords.

For the benefit of the Disney and
MCA people, they should be aware
that, for the most part, VCR owners do
comparatively little recording of a pro-
gram they are watching. Far more
common is that they are watching one
program, while recording another pro-
gram on a different channel because
of time conflicts. Needless to say, the
viewer does not have use of the
"pause" control on the conflicting
program he is recording, so the com-
mercials are duly recorded. On subse-
quent replay of the recording, the
viewer may or may not elect to mute
the commercial; he will still see the
visual presentation of the commercial.
Remember, there are actually some
commercials people want to see and
hear . . . some for the message, and
some because they are clever and

entertaining. Also a prime use of the
VCR is unattended or timer control
recording. People do go out . . . to
parties, sporting events, to see Disney
or Universal films (I enjoy them too)
etc., and they set up their VCRs to
record programs they otherwise would
have missed by their absence. Again,
the commercials are recorded.

As to that business of building up a
tape library ... pray tell a library of
what programs? First of all, Disney and
MCA should be aware that videocas-
settes are a relatively expensive item.
Unless some one is inordinately
enamoured of a particular film or pro-
gram, most video recordings go
through one or two replays, and then
they are used to record entirely new
program material. If one has the inter-
est and the wherewithall to build a li-
brary of the magnificent Shake-
spearean plays on PBC or a cooking
buff saves Julia Child programs, that's
understandable, and most certainly
this does not damage Disney or MCA
in any manner. And what about the
viewer who pays a fee for "Home Box
Office" programs, which may include
Disney or MCA films? This certainly
should enable him to record those
programs without arousing your ire.
There is no question that by and large
most programs that are videotaped are'
of a very impermanent nature, to be
enjoyed by a private individual and his
family, and then the cassette recorded
anew. This certainly falls within the
purview of the "fair use" stipulation of
the copyright act.

From another viewpoint, one as-
sumes that like "Gone With The
Wind," blockbuster films of the nature
of "Star Wars" will eventually be
shown on TV. No doubt it would be
videotaped by a great many people,
and no doubt many of the kids would
want to see it three or four times be-
fore it is erased. On the other hand,
this would stimulate interest in any re-
release of such a film. Clearly, there
simply is no comparison between
viewing "Star Wars" on the very best
big screen TV with mono sound versus
the staggering visual and sonic impact
of it on 70mm film on a huge wide -
aspect -ratio movie screen with Dolby
stereo surround sound. The same
holds true for virtually every film of
this nature. People videotape old films
"off TV" (after all, except for some
"made for TV" films, there are no new
films on TV) for casual and temporary
entertainment, not to build libraries.
New movies, obviously including Dis-
ney and MCA releases, are seen in
movie houses. People still go to mov-
ies, for their obvious technical superi-
ority, and will continue to do so, even

Listen,

If you haven't heard the
PPA-1, you haven't heard
your moving -coil cartridge.
Audition the Marcof PPA-1
Pre -preamplifier at one of
these fine audio dealers.
Absolute Audio, Santa Ana, CA
American Audiophile,Valley Stream, NY
Audible Difference, Palo Alto, CA
Audio Alternative, Fort Collins, CO
Audio Alternative, Portland, OR
Audio Cage, Sacramento, CA
Audio Climax. Metairie. LA
Audiocom, Old Greenwich, CT
Audio Connection, Muskegon, MI
Audio Consuitants, Evanston, IL
Audio Directions, San Diego, CA
Audio Emporium, Milwaukee, WI
Audio Excellence, Longwood, FL
Audio Excellence, San Francisco, CA
Audio Forum, Watertown, MA
Audio House. Swartz Creek, MI
Audio Ltd., Champaign, IL
Audio Odyssey, Davenport, IA
Audio Perfection, Bloomington, MN
Audio Vision Dallas, TX
Audioworks, Harrisburg, PA
Chestnut Hil Audio, Philadelphia, PA
CSA, Fairfieli, NJ
Creative Audio, Columbia, MO
David Beatty, Kansas City, MO
Eardrum, Nanuet. NY
Ecologic Ear Des Moines, IA
Golden Gramophone, Akron. OH
Golden Ear. Black Hawk, CO
1 -arbor Sourd, New London, CT
havens & Hardesty, Huntington Beach. CA
Hi -Fi Express, Miami Beach. FL
Hi -Fi Haven, Brunswick, NJ
House of Stereo, Jacksonville. FL
Innovative Audio, Brooklyn. NY
Kief's Grammaphone Shop, Lawrence, KS
Linear Sound, New York, NY
Listening Post, Tempe. AR
Listening Rcz m, Scarsdale, NY
Listen Up! Audiosystems, Denver, CO
Music & Sound, Woodlawn Hills, CA
Myer TV & Audio, Edwardsville, IL
Natural Sound. Framingham, MA
Needle In A Haystack. Washington, D.C.
Ovation Audio, Pittsburgh, PA
Paragon of Sound, Bethesda, MD
Paul Heath Audio. Rochester, NY
Perfectionis: Audio, Pleasant Gap, PA
Reference Audio, Gardena, CA
Eights & Sounds, Chicago Heights, IL

K Audio, No. Lindenhurst. NY
sound by Singer, New York, NY
speaker Craft. Webster Groves, MO
Stereo Shoppe. Boise, ID
Wilson Audio, New Orleans, LA

Exclusve Canadian distributor
Trans Audio Marketing

Marcof
m___Electronics

7509 Big Bend Blvd.,
Webster Groves, MO 63119
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DAVID®-from VisonikM Made with German precision for the most demanding
American listeners.

And now the newest DAVIDs, four incredibly small loudspeakers that do everything
large speakers do-and more. Each has been recognized for full, rich, accurate sound
reproduction.

These newest DAVIDs feature improved efficiency and power handling than did earlier
DAVIDs, while still maintaining the sound quality that has made the DAVIDs famous. And
the unique grill design of these new DAVIDs improves the dispersion. The 6000, 7000
and 9000 have a prominent LED indicator to signal overload risk in the tweeters.

The smallest of the DAVIDs is the two-way 5000, perfectly made for easy placement
within your home, or even car or van (with the optional B-5 mounting bracket).
Commensurately fuller sound and greater power handling capacity are achieved with the
6000, 7000 and 9000 studio monitor.

Whatever DAVID you choose, you can be sure you will own a loudspeaker whose size
makes it possible to have the best sound wherever you want it.

VISONIK HIFI
You'll hear more from usr"

Visonik of America, Inc./1177 65th Street/Oakland, CA 94608/(415) 653-9711
©1979 Visonik of America, ® Registered Trademark, Visonik KG

if VCR units purchased are numbered
in the millions.

As we go to press, the trial ended
March 7th. In six weeks of testimony,
many witnesses for both sides
appeared and put forth some cogent,
but mostly inane questions, from what
I read of the trial. One of Sony's main
defenses was that Disney and MCA
had known about the development of
Betamax since the early 1960s, yet
made no objections until recently.
One of the more absurd ideas came up
when the plaintiffs tried to introduce
testimony from an engineer who was
supposed to explain how TV signals
could be "jammed" to prevent video-
taping of copyrighted programs. Judge
Ferguson quite rightly wouldn't hear
this testimony. Such tampering with
TV signals would have to be approved
by the FCC, and broadcasters would
have to alter their transmitters at their
expense to accomplish this nonsense.
In the highly unlikely event this would
ever happen, don't Disney and MCA
realize the outraged owners of VCRs
would clamp an immediate boycott on
all their products? Needless to say, any
other hare -brained attempt to prevent
taping copyrighted material by in any
way adding any "black box" type of
device or altering either the TV receiv-
er or video recorder is foredoomed to
immediate castigation and failure.

As to the outcome of the trial . . . it
was predictable. No decision by the
judge, and the case will be referred to
the 9th Court of Appeals and likely to
the Supreme Court.

I must make it clear that I am not
against copyright protection per se,
most especially where it concerns the
products of our best creative minds.
Composers and artists need that kind
of protection, and as this protection is
presently constituted, it works fine.
However, I find most artists have little
or no objection to the "fair use" clause
of the copyright law, especially as it
applies to home recording. Perhaps
one of these days, something along
the lines of what is done in Germany
could be instituted, which is that at
time of sale or from date of manufac-
ture, a stipulated modest fee be
charged on a one-time basis on all
tape recorders and on each reel or cas-
sette of blank tape, the proceeds to be
divided equally among representative
artist's organizations.

In the meanwhile, I think the Dis-
ney/MCA suit should be dismissed,
and I can practically guarantee that,
just like the audio cassette recording
fracas back in 1965, the Disney/MCA
people will not only not suffer any re-
duction in revenues, but if they will
grow with this vital new industry, they
will benefit mightily. ul
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BEFORE YOU THROW OUT A GOOD TURNTABLE OR
SPEAKER SYSTEM, CONNECT WITH A GREAT AMPLIFIER.

THE PHASE 400 SERIES TWO.

Some speakers soLrni fine, until you
hilt a low passage. Thee -hey turn to mud,
or rumble at you like a cheap turntable.
Chances are, that muddy, distorted sound
is in fact, the result of .3r inadequate
amplifier stretched to is limits. Clipping!

To improve your sound, you need
plenty of reserve power. The Phase 400
Series Two delivers the tremendous
power reserve you neec for sonic
accuracy over the audihe frequency
spectrum. To accurate y reproduce low
frequencies without cl'pDing, your
speakers require up tc 10 times the
minimum power requirement of the
mid -range frequencies. With the
Phase 400 Series Two when you
listen to the 1812 Ove -tore, you
hear the blast of the cannon with
awesome clarity. Even the deepest
notes are clearly distinguishable.

ACCURACY YOU CAN HEAR

To improve accuracy, the new
400 Series Two utilizes an advanced
BI-FET input stage. This integrated

circuit keeps the output virtually
identical to the input. Distortion and
noise are reduced :o virtually inauci D!e
bevels. Beautiful music in, beautiful
music out.

ACCURACY YOU ZAN SEE

You might have some questions about
the 400's instantaneous LED output
meters. Conventional -style VU meters are
show in ccmparson because they have to
move the mass of tie needle. The LED's

THE POWERFUL DIFFERENCE

PHASE LINEAR CORPORATION, 20921 48-H AVENUE WE
MACE IN USA. DISTRIBUTED IN CANADA BY H. ROY GRAY LTD. A

Model 400 Sores Two
Audio Standard Amplifier

move at lightning speed, accurately
monitoring the output voltage, with
scales for 8 and 4 -ohm impedances. For
accurac7. the meter contains 32 gradua-
tions, plJs 4 fixed flashers to alert you to
clipping You have a visual safeguard, in
addition: to the Electronic Energy Limiters
to prevent damage from overloads.

See your Phase dealer about the Phase
400 Series Two. We think you'll recognize
accuracy when you hear it. And when you
see it.

SPECIFICATIONS: OUTPUT POWER:
210WATTS, MIN RMS PER CHANNEL
201-z-20kHz INTO 8 OHMS, WITH NO
MORE THAN 0.09%TOTAL HARMONIC
DISTORTIDN. Continuous power per
charnel at 1000Hz with no more than
0.09%tata. harmonic distortion 8 ohms
-260 watts, 4 ohms -360 watts, Inter -
modulation Distortion: 0.09% Max (60Hz:
7kHz-4:1 ', Damping Factor: 1000:
Residual Noise: 120tH (IHF"A"), 1 Min,
Signal to Noise Ratio: 110dB (IHF"A"),
Weight: 351bs. (16 kgs.), Dimension: 19"x
75(10"(48.3cm x 17.8cm x 25.4cm).
Optuonal Accessories: Solid Oak or
Walnut side panels.

T, LYNNNWOOD. WASHING-CN 98336
ID IN AUSTRALIA BY MEGASOUND PTY. LTD.
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We build
a speaker
that sounds
like music
It can accurately repro-
duce the 1204- dB peaks
that are found in some
live music. That's more
than just being able to
play music loud. It can
accurately reproduce the
music bandwidth - from
below 25Hz to 20kHz.
And the Interface:D's
vented midrange
speaker reproduces
midrange sounds with
the clarity and purity
that allows precise
localization of sound
sources- both lateral
and front -to -back.

The Interface:D is the
only commercially avail-
able speaker we know
of that can meet thes
criteria. Audition the
at your Interface dealer.

e
m

Electrol/oice®
o gulton company

600 Cecil Street
Buchanan, Michigan 49107

Tape
Herman Burstein de'
Dolby Calibration

Q. How do I go about setting the
playback calibration on my Dolby
noise reduction unit for operation at
71/2 ips without a 71/2-ips playback level
tape? - Hugh Reaves, New Smyrna
Beach, Fla.

A. To the best of my knowledge, ac-
curate playback calibration of a Dolby
noise reduction unit requires a play-
back calibration tape.

TV Taping
Q. I have a tube TV connected to

my receiver by means of shielded
cable coming from the TV volume
control. I make tape recordings of the
TV sound via the receiver. However,
these tape recordings have a very au-
dible attenuation of the higher fre-
quencies, even though I get very satis-
factory results when recording from
other sources. Do you have any
suggestions? - Frederick Berlingen,
Chicago, Ill.

A. The problem may be due to ex-
cessive treble de -emphasis employed
after the sound discriminator circuit of
the TV set, quite possibly to balance
out the sound (to compensate for the
bass deficiency of the small speaker).
Capacitance of the cable leading from
the TV to the receiver may be exces-
sive; you should use as short a lead of
microphone cable as possible with a
low capacitance (about 25 pF per
foot).

To remedy this situation, the de -em-
phasis circuit could be changed to
produce less treble cut, but, unless
you are technically oriented, you will
need a service technician to make the
change. Another remedy might be to
make judicious use of the treble con-
trol when playing tapes recorded from
TV.

Head Comparison
Q. Is there a significant difference

between ferrite tape heads and hyper-
bolic heads?- Richard Wahl, APO,
San Francisco

A. Ferrite refers to the material from
which the head is made. Such a head
is claimed to have a longer life than
one made of permalloy by a factor of
10:1 or more. Hyperbolic refers to the
shape of the head. Its purpose is to

have the tape approach and leave the
head in such a fashion as to ensure
very close tape -to -head contact for
good treble response and to minimize
the peaks and dips in the bass re-
sponse owing to the contour effect,
where the entire head tends to re-
spond to the signals on the tape, in-
stead of only the gap responding.

Response Differences
Q. What is the difference between

record/playback response and play-
back response. Why does the record/
playback response always cover a

wider frequency range in all reports I
have read on open -reel decks?- Jef-
frey Pratter, Brooklyn, N.Y.

A. Playback response is based on a
test tape and such tapes, ordinarily, do
not go beyond 10 or 15 kHz, even
though the particular deck may be ca-
pable of a wider response. The record/
playback response is measured with-
out reference to a test tape; signals of
equal amplitude covering the audio
range are recorded on the deck being
reviewed, and their relative ampli-
tudes are measured in playback. Con-
sequently, one may measure record/
playback response out to whatever fre-
quencies the deck is capable of repro-
ducing, 20 kHz or more.

Playback Parameters
Q. I have a collection of cassette

tapes made on a high -quality deck,
and I would like to know if there
would be any detrimental effect if
they were played on a relatively inex-
pensive portable cassette deck? -
Martin Herbstman, New York, N.Y.

A. You will probably not damage
your cassettes by playing them on an
inexpensive deck, assuming that it is

not a toy. A very cheap deck might put
undue tension on the tape and possi-
bly deform it or it might cause the tape
to jam and snarl. If the deck you have
in mind treats other cassettes carefully,
it should do the same to yours.

One thing you might watch out for
is magnetized heads and tape guides.
Such magnetization would increase
noise and reduce the treble response.
It would be a wise precaution to de-
magnetize the heads and guides of the
portable deck before playing your
valuable cassettes on it.

Enter No. 18 on Reader Service Card
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We put more thought into our
leader than most manufacturers

put into their tape.
One of the reasons Maxell has such a

great following is because of our leader.
It has a built-in non-abrasive head

cleaner designed to remove the oxide
residue ot-,er tapes leave behind, without
damaging your tape heads.

It also points out what side of the tape
you're on (A or B) as well as which
direction the tape is traveling. So it's almost
impossible to make a mistake.

It even gives you a five second cueing
mark, so you can set your recording

levels without wasting tape. Or time.
Obviously, all the thought that went into

our leader was designed to help you get
more out of our tape.

So if you thank our leader sounds
impressive, wait till you hear what follows it.

nn,,.^,.+o,d
De.

Mc ., . .. -.. .:
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Taping Interference
Q. When recording an FM broadcast

a burst of static is audible through the
monitors as well as on the tape play-
back. All interference stops when the
tape deck is off, also, no interference
occurs when recording through the
phono circuit of my receiver. What
could be wrong? - Patrick Grealy,
Stratford, Conn.

A. The problem seems to be interfer-
ence between the 19 -kHz pilot signal
of stereo broadcasts and the tape os-
cillator frequency, or between the
tuner's oscillator and the tape
machine's oscillator. If the latter is the
cause, then moving the tuner and tape

deck further apart might help. If the
former is the cause, you need a 19 -kHz
filter at the output of your tuner, or at
the input of your tape deck. Inquire at
your local audio store about a suitable
filter.

Distortion Figures
Q. Can you tell me why the inter -

modulation distortion of even the best
tape decks ranges from 5 to 15 per-
cent?- Anson Reynolds, Sierra Vista,
Ariz.

A. The subject of IM distortion in
tape decks has been given much less
public attention than that of harmonic
distortion (THD), quite possibly be -

PROFESSIONAL

THIRD -OCTAVE EQUALIZER

NNNNNNN

TNIRDOCTAVE STEREO EQUALIZER TOROSAS

WITH PERFORMANCE/SPECIFICATIONS ABOVE ALL -
at a price the budget -conscious pro can afford.
FEATURES SPECIFICATIONS

 42 bands total: (15 -band''/, octave EQ each channel,  Total Harmonic Distortion: 01% @ 2V RMS
plus 6 -band alternate'/, octave EQ each channel  IM Distortion: .01% @ 2V RMS

 Zero -gain level controls  Signal -To -Noise: 114dB-10V RMS output-
 L.E.D. Indication of unity -gain in/out level balancing 100dB-2V RMS output
 System 1/line equalization -either channel
 System 2/tape equalization -either channel
 Sub -Sonic filter-3dB @ 15 Hz
 EQ defeat -separate (each channel)
 600 ohm balanced or unbalanced operation
 Zero insertion loss
 Stereo operation
 Mono operation -each channel separately
 Tape monitor circuit

 Input Capability: Maximum 10V RMS-22dBM
 Output Capability: 10V-22dBM
 Input Impedance: 47K -balanced or unbalanced
 Output Impedance: 600 ohms -balanced -

300 ohms -unbalanced
 ISO Center Frequencies (Hz): (%, Octaves) 40, 50, 63,

80,100,125,160, 200, 250, 315, 400, 500, 630, 800,
1K; (Alternate'/, Octaves)1.6K, 2.5K, 4K, 6.3K,10K,16K

 Boost/Cut Individual Controls: ± 22dB (all other controls
at max); ±15dB (all other controls at zero)

NEW BASIC EQUALIZER $249
WITH 9 ESSENTIAL
EQ FEATURES:
1 -Environmental EQ Test Record and Corn-
putone charts 2-EQ Tape Recording
3 -Tape Monitor 4 -Two Master Output Level
5-EQ defeat 6-±16dB-12dB EQ/octave
7-S/N-105dB 8 -Cabinet Included as
shown 9-THD less than 0.01% UO 2V.

cl1IIAInrDAGTCAAFAI

Also available In black front panel.

FREE! 16 -page Full -Color Brochure
Includes TEST REPORTS, complete specifications, Class "H" amplifier

ENGINEERING REPORT, ED COMPARISON CHART, and the "WHY'S &
HOW'S" at equalization-an easy -to -understand explanation of the relation
ship of acoustics to your environment. Also contains many unique IDEAS on

"How the Soundcraftsmen Equalizer can measurably enhance your listening
pleasures:' "How typical room problems can be eliminated by Equalization;'

and a 10 -POINT "DO-IT-YOURSELF" Ell evaluation checklist so you can
FIND OUT FOR YOURSELF WHAT EC CAN DO FOR YOU -

SEND $6.00 FOR EOUALIZER-EVALUATION KIT: 1-12" LP TEST RECORD.

1 SET OF COMPUTONE CHARTS, 1 COMPARISON CONNECTOR, 1 INSTRUCTION FOLDER

9gnn Q DITelaOv CAMTA AMA (fA Q97n5  ennndn POO AI inn an rintn in

cause most audiophiles would be
alarmed by specifications in the range
of something like 5 to 15 percent. But
they are less apt to be unnerved by the
THD figures of 1 to 3 percent generally
published. On the other hand, listen-
ing tests correspond more nearly with
the THD, rather than the IM figures in
the case of most tape decks.

I can only speculate as to why IM of,
say, 5 to 10 percent is more acceptable
to the ear in the case of a tape deck
than in the case of an amplifier. Part of
the reason may be the limited fre-
quency response of tape machines so
that not all the distortion products are
audible. Furthermore (and this is true
of all components), it has been ob-
served on mixed tones, such as we
generally listen to, that it takes much
greater amount of distortion to be dis-
cernible to the ear than in the case of
pure tones. IM of 5 percent or more is
often undiscernible on mixed tones,
whereas as little as about 0.5 percent
or less, may be discernible on single
tones.

Finally, IM of 5 percent or more is
experienced in the vicinity of the peak
recording level, while most of the au-
dio signal is 10 to 20 dB below the
peak signal. Therefore, most material
has IM well below the 5 to 10 percent
range.

Setting Bias
Q. What is the proper procedure for

setting bias in an open -reel tape deck?
B.E. Herring, Goldsberg, N.C.

A. There are various ways to set bias
and the recommendations vary among
different manufacturers. Some advise
setting bias so that a prescribed volt-
age (given in the service manual) is
obtained at a certain point, for exam-
ple across the record head. Others rec-
ommend that the bias be set low, then
gradually increased until maximum
audio output is obtained for both
record and playback at a specified fre-
quency, usually in the range of 500 to
2000 Hz. Some manufacturers add that
you should further increase bias until
the audio output drops 0.5 dB to make
the treble less susceptible to variations
owing to slight changes in bias. Other
manufacturers advise touching up bias
to obtain the best compromise be-
tween low distortion and extended
treble response. However, it is always
wisest to follow the bias adjustment
instructions, given in the service man-
ual, for your specific tape deck. A

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 401 N. Broad Street, Philadelphia, PA
19108. All letters are answered. Please enclose a
stamped, self-addressed envelope.
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THE B&W DM2/II.
A CLASSIC IN EVOLUTION.

Despite the almost daily
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. 25

Listening B&W DM2/II 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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Edward Tatnall Canby

Time delay! It's the latest thing in lis-
tening, though it's been around ever
since our recording engineers and
broadcasters discovered ambience, via
the new microphone, back in the earli-
est 1930s. Now, delay is digital and for
home consumption, direct and to
choice, which makes things much
more interesting and up to date.

Several years back I reacted with
great vigor, as they say, to my first all-
out experience with this new kind of
home facility, the Audio Pulse system
- not only for what it could do to as-
tonish the ear via perfectly normal re-
cordings of familiar sorts, but because
it also so clearly implied an important
change in recording (and broadcast)
technique, whereby the producer
could no longer control the effects of
space and size and ambience in which
his music was to be heard in the home.

Since Audio Pulse, there has been
the ADS 10 system, which supplies you
with everything from built-in 100 -watt
amps to a second pair of speakers. I've
been chafing to try this big system for

more than a year but meanwhile, that
sober and highly innovative firm, Ad-
vent Corporation, has produced a

more basic digital delay unit for home
listening, and it is that one which now
adorns my living room, if not quite in
the manner Advent intended, as you
will shortly see.

Maybe you thought that by this time
I must have reverted from four chan-
nels back to a solid stereo pair, like al-
most everybody around. Not so, and I
wouldn't actually need the extra gear
that ADS so conveniently supplies. A
while back, in fact, I beefed up my sys-
tem by setting out pairs of speakers for
each channel, matched, right around
the room. Now, prompted by Advent,
I've brought in even more - six chan-
nels. Everything I had before plus Ad-
vent too. Works like a charm. After all,
if Advent and the others require an
upgrade from two to four, then why
not from four to six? It took me awhile,
I'll admit, to reach that staggering con-
clusion. But it turned out to be a good
answer.

Speaker Saver
As a matter of fact, in case you are

one of those who hang on to your old
speakes instead of trading them in
(how I wish I hadn't sold my Model A
Ford for $200 about 1935...), I just
made a count and discover that I have
no less than 17 speaker systems right
now in my living room, and 10 of them
actually working. Not to mention the
tube -type Motorola AM radio on the
table. The silent ones are oldies, dead-
heading, serving out their time as con-
venient tables and stands here and
there. Most of them could be fired up
in an emergency if needed. Nothing
very fancy here, you understand -
but there's safety in numbers. Just look
at the high-priced speaker spreads, all
full of multiple woofs and tweets in a
single expensive package. Same with
me, only separate.

The reason I can still walk around is
that these units are stacked up in verti-
cal columns a' la AR 9, two active
speakers, one above the other, and sit-
ting on a third, a silent support, old
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The first choice of those
who refuse to settle for second-best.
The true audio perfectionists are those
who demand state-of-the-art perform-
ance from every part of their system.
For these trend setters, second-best
just won't do.

At TDK we consider ourselves
perfectionists, too, so it's gratifying
to know that TDK SA is the number
one selling cassette to these critical
listeners.

Perfectionists demand the best
possible sound quality. SA is the high
bias reference standard; most quality
manufacturers set up their decks in
the factory to sound best with SA,.

1979 TDK Electronics

Perfectionists appreciate tech-
nological superiority. SA's advanced
cobalt -adsorbed gamma -ferric oxide
particle formulation made it the
world's first non -chrome high bias
cassette. And many parts of its super
precision mechanism, such as its
double hub clamp and bubble surface
liner sheet have yet to be equalled.

Perfectionists insist on reliability,
and they know that TDK was first
with a full lifetime warranty*-more
than 10 years ago.

You may not be an audio perfec-
tionist; you may not be able to afford

Enter No. 65 on Reader Service card

an ultimate, cost -no -object stereo sys-
tem. But it's comforting to know you
can get better performance from your
present system by using the tape you'd
buy even if you had a million to
spend-TDK SA. TDK Electronics
Corp., Garden City, New York 11530.

to 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.

TE)K.
The machine for your machine.





Kevin Cronin listened to us.
He writes, sings and produces with

REO Speedwagon.
He listened to the group's latest

recording on our new System B.
The System B is a vented 4 way,

5 driver loudspeaker system.
Here's what he said.

"I know exactly what's on the record
so if there's anything missing, if there's
anything these speakers weren't pro-
ducing, I'd be the first one to fall off
my chair. But I hear everything:'

That's because we've gone to great
lengths to minimize distortion. The Sys-
tem B reproduces the highest and the
lowest frequencies of music with amaz-
ing accuracy and clarity.

To minimize distortion, we have
painstakingly designed each individual
mid and high frequency driver so that
greater clarity is possible.

What's more, we've carefully se-
lected each crossover frequency to sub-
jugate driver resonance below critical
crossover points. That completely
eliminates distortion in the crossover
regions.
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The graph shows the acoustic
power output of the System B. As you
can see, the System B has an incredibly
uniform acoustic power output. The
result is music that is clearly defined
and accurate.

And it doesn't take a high powered

amplifier to bring a loud -as -life perfor-
mance of your favorite artists, either.

That's because System B blends
extremely efficient drivers with a vented
enclosure. This makes it possible to pro-
duce relatively high levels of music with
minimal power input.

At the same time, System B has the
power handling capability to produce
an incredible 115 dB of sound pressure
at its 150 watt rating.

We can't go into all the details of
this amazing sound system in this ad.

That's why you should go to your
audio dealer for a demonstration.

Your ears are the ultimate test.
But here's one more observation by

Kevin Cronin, a professional musician
and producer.

"I spent six months making this
record, so as far as it being on the vinyl
it is there and I hear everything through
the speakers:'

Listen to our speakers in person.
Kevin Cronin did.

Listen with the professionals.

Listen to JENSEN speakers.

JENSEN SOUND LABORATORIES
Division of Pemcor, Inc., Schiller Park, IL 60176.
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but sturdy. You'd be surprised how
easily these tall, thinnish columns
blend into the interior landscape, es-
pecially the newer active speakers
with those inconspicuous black grilles.
Very great economy of space, I can tell
you.

In the back corners, wide apart, I

have two of these columns, reaching
high so they shoot over my head as I

listen. Corner placement helps bass.
Up front are two more identical col-
umns in stereo position, these without
the deadhead support and lower
down. Floor helps bass. That's 10 units,
eight of them active and playing four
channels. Now I've added channels 5
and 6, an ad hoc arrangement that
just might become permanent. At left
middle is another slim column of three
speakers, only the top one active, and
across the room to the right is its mate
standing on top of my equipment cab-
inet at the same height. All in all, this
addition has removed about one more
square foot of living room space.

All of these speakers, you must note,
are either in matched pairs, or fours.
Necessary if you want sonic stability,
whether in six channels or two.

Now about these six channels.
When the Advent Sound Space Con-
trol arrived I began with the thought
of setting it up just as indicated, two
stereo speakers in front and two more
for the delay somewhere between the
sides and the back, for best effect. The
unit passes the "front" signal straight
through and adds its subtly variable
delay processing to the second set of
speakers to make a surround effect.
The back (or side) channels, then, con-
tain all the digitized information in
two basic parameters, the length of
delay, translating into simulated room
size, and the "die -away" or reverb
time, which simulates the degree of
liveness or deadness in the syn-
thesized space. Both, of course, are
abundantly and usefully variable via
the controls, as is the volume level of
the delayed signals in respect to the
front.

Since I had my four channels all set
up already, my first thought was sim-
ply to disconnect my enhance/logic
equipment and reconnect my four
channels to Advent's specs. What
else? So I did. And I was in business,
technically speaking.

But here the argument became
confused. Now wait-a-minit, I mut-
tered, this isn't right. I am not com-
paring the sound of a stereo system to
the same with Advent added, which is
obviously the intention. Instead, I am
comparing two quite radically differ-
ent means for making use of a full four
channels already in situ, installed and

,r 2Qt17ugi ZU2 . . .

operable. Interesting, but-. More-
over, there was no way I could figure
to make even this comparison in AB
form. In order to install Advent I had
to remove the other stuff. So it would
be a four-way memory comparison at
best - how does this new synthetized
digital delay ambience compare with
the variable decode -with -logic sound I
have been hearing through the
selfsame amps and the same four
channels of speakers?

Distribution Differences
I think it is important to get straight

right here the really profound differ-
ence between these two approaches
to the same thing. The decode/en-
hance logic system, via any of the vari-
ous matrices and the differing logic
circuits, once or still available, distrib-
utes sound differently to each of the
four channels with more or less direc-
tional sensitivity, according to clues,
mostly phasing and volume differenc-
es, that are built into the recording
itself. Whether these are controlled
by deliberate coding or are casual and
random - the delayed reflections of
actual room sound and placement as
captured in stereo - the principle is
the same. The decoders, all decoders,
tend to separate the delayed ambience
reflections from the direct signals and
variably to distribute these around
your speaker array, both front and
back. There are many formulas for this
and, as we remember, even more heat-
ed arguments as to which is right and
best - no matter. (If you have a
choice, you are in the clear.) The prin-
ciple remains good and useful today.
Those random decoded differences
between your four channels, or the
deliberately coded differences, do in-
deed provide a very real and natural
sense of room or hall space, not at all
unrelated to the original.
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LEIGH SPEAKERS ARE

AVAILABLE FROM THESE

DISTRIBUTORS.
JACK ABRAM CO.
1055 West Third
Columbus, Ohio 43212
(614) 294-3356
TERRITORY:
Ohio, W. Virginia, Western Pennsylvania.

CARDINAL SALES
6225 Coffman Road
Indianapolis, Ind. 46268
(317) 298-9650
TERRITORY:
Indiana, Kentucky.

JIM DWYER ASSOCIATES
West Newbury,
Massachusetts 01985
(617) 363-5466
TERRITORY:
Massachusetts, Connecticut, Rhode
Island, Maine, New Hampshire, Vermont.

ELLINGER SALES CORP.
6580 Northwest Hwy.
Chicago, Illinois 60631
(313) 763-1570
TERRITORY:
Illinois, Wisconsin, Minnesota.

ESTERSOHN ASSOC. INC.
541 Davisville Road
P.O. Box 516
Willow Grove, PA 19090
(215) 657-1414
TERRITORY:
Delaware, Maryland, Eastern
Pennsylvania, Southern N.J.,
District of Columbia.

STEVE FISHER SALES CORP.
221 Degraw Avenue, Box 438
Teaneck, N.J. 07666
(201) 837-1200
TERRITORY:
Northern N.J. (as far south as Trenton) and
Metro New York City (including Nassau,
Westchester, Suffolk and Rockland
counties).

H.J.S. ENTERPRISES
351 Lynwood Avenue
Buffalo, N.Y. 14209
(716) 881-1831
TERRITORY:
Upper New York State

DAVE JOYNER & ASSOC.
2251 Perimeter Park
Suite 3, P.O. Box 43804
Atlanta, Georgia 30336
(404) 691-5593
TERRITORY:
Georgia, Florida, Alabama, Mississippi, N.
Carolina, S. Carolina, Tennessee, Virginia,
Maryland (Allegany and Garrett counties).

RIDDERHOFF & ASSOCIATES
2201 Zenia, P.O. Box 1233
Troy, Michigan 48099
(313) 589-2722
TERRITORY:
Michigan

LEIGH
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Should You Have Subwoofers?
At $145.00 per channel, the answer may be yes.

"Full -range" speaker systems (even
the best ones) are made to have falling
response in the octave from 40 to 20 Hz.
This is the result of a compromise
required to achieve reasonable cabinet
size and efficiency.

It is a good compromise, because there
isn't much music in that range. And
what is there is often lost in the record-
ing process.

Despite this, some people go to
extraordinary lengths to achieve
bottom -octave reproduction. A pair of
subwoofer systems, with an electronic
crossover and the extra power amplifier
to drive them, can easily cost over
$2,000 and will occupy a lot of space.

Most sensible people would agree that
flat response in the bottom octave is

worth something, but probably not that
much. Now there is an alternative
choice: The Electronic Subwoofer"
filter and bass equalizer system.

Some full -range speaker systems,
including those made by Allison, have
woofers with as much cone area and as
much linear excursion capability as a
subwoofer. With the proper equaliza-
tion these systems can produce flat
power output down to 20 Hz. The Elec-
tronic Subwoofer system provides that
equalization, and it also provides cut-
off filters operating at 18 dB per oc-
tave below 20 Hz and above 20 kH z. Its
price ($290) and size (141/2 by 41/2 by
13/4 inches) make it a uniquely practi-
cal investment in lowest -octave bass
restoration.

Complete descriptions and specifica-
tions for Allison® loudspeaker systems
and The Electronic Subwoofer system
are available on request.

ALLISON ACOUSTICS INC.
7 Tech Circle, Natick, Massachusetts 01760

Enter No. 3 on Reader Service Card

May we satisfy your curiosity
about the new Thorens TD -110C
and TD -115C turntables?

You may have heard some talk about
Thorens coming out with some revolu-
tionary turntables.

It's more than talk.

The new Thorens TD -110C manual and
TD -115C semi -automatic turntables in-
troduce some real breakthroughs in
turntable technology.

For example: They are the first turn-
tables to be entirely unaffected by ex-
ternal vibrations. That's because of the
new and radical "Ortho-Inertial Suspen-
sion." Now heavy-footed Sam in the
apartment next door can clump across
the floor without messing up your
sound.

You might have to go a bit out of your
way to hear TD-110C/115C turntables.
You won't find a Thorens dealer on
every street corner-for the same
reason there are fewer Rolls Royce
dealers than Chevvy agencies. So we
will send you the name of the nearest
Thorens retailer along with the exciting
specification of the newest Thorens

Thorens TO -110C
about $330.00

turntables. Write Elpa Marketing In-
dustries, Thorens and Atlantic Aves.,
New Hyde Park, N.Y. 11040.

THOR5®
always a

sound investment

The digital delay principle also dis-
tributes carefully chosen "reflections"
and randomized die -away reverb to
your surrounding speakers, for a simi-
lar effect of room space and liveness.
But here the idea is altogether differ-
ent. The delays do not occur at the
point of recording - they are created
in your living room, out of the whole
signal in its stereo form. Thanks to the
sophistication - and complication -
of current digital circuitry you have
very sophisticated controls over the
effect, changeable at will. Unlike that
of the decode/enhance space, this one
can be radically altered in an arbitrary
manner. But you are leaving the re-
cording technician out of the picture!
Or you can, if you wish to, ignore him.
You can create a grotesque cathedral
sound where the producer had
thought of a modest concert hall.
Should you? No law against it, of
course.

Synthetic Space
What I noticed in my earlier experi-

ence with Audio Pulse - not in my
own living room - was just this ex-
traordinary versatility, fooling the ears
into hearing spaces that were totally
synthetic. Crazy! Wonderful. Often
grotesque. (That system was operating
in six channels as I listened.) With the
more circumspect Advent machinery,
set up in the very familiar circum-
stances of my home living room, I no-
ticed right away that here you must be
careful. This is NOT a natural ambi-
ence. Yet it must not sound synthetic
- not, at least, for any sort of extend-
ed listening. The built-in ambience of
the recording, remember, is still a part
of the signal. The recording has its
own intended space, large or small,
near or distant, live or dead. Out of
this, we are building something fur-
ther. It must be done with reasonable
thought, unless we want pure stunt
sound. I am quite sure that this is

Advent's philosophy and, in the long
run, it is good.

On the Advent unit there are indeed
a brace of well-mannered controls for
the synthesizing. A large variation in
the delay time, from 0 to 99 milli-
seconds in bright red display numbers.
You flip a switch and the numbers race
forward or back as the apparent room
size gets bigger or smaller. Oddly, al-
ways one millisecond too low (as if
that could matter to you and me!): the
maximum is 100 milliseconds at 99 on
the display. Decay time, i.e. reverbera-
tion time, is controlled by a simple
volume -type knob, short to long, mak-
ing your synthesized space either
deadish or liveish as though 20 tons of
sound padding were being put down

Enter No. 20 on Reader Service Card
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WHAT PRODUCT:
1. Prevents "record chatter"

on your turntable?

2. Looks unimpressive?

3. Is very thin and gray?

4. Is more anti -static than
similar products*?

*according to tests by the Swedish National Test Institute.
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ANSWER

by Discwasher°
(A turntable mat for overlay or replacement

on your existing egl,ipment.)

works; costs only $7.95;
and never wears out.

Give a spin.

At Discwasher deaNers
nationwide.

discwasher; inc.
moi 1 407 N. Providence Rd.

Columbia, Missouri 65201
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McIntosh
"A Technological
Masterpiece..."

Mcl!ntosh C 32

"More Than a Preamplifier"

McIntosh has received peerless ac-

claim from prominent product

testing laboratories and outstand-
ing international 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.

or removed with two fingers. You can
also set what I might call the degree of
obtrusiveness via a back -channels vol-
ume control, which I found vital. Too
much is too much when it is overly
loud. You can get an optimum balance
via a "direct" position, no processing,
the same signals in front and in the
added speakers, and Advent's direc-
tions here are excellent in detail. You
can monitor at three choices of input
sensitivity via flashing level and over-
load signals for each delayed channel.
(They indicate a considerable and, no
doubt, carefully randomized cross -
channel digitalization, an important
aid to naturalness.)

And yet - I floundered. At first I got
all sorts of unpleasant and artificial
twangs and buzzes and metallic surges
out of the delay speakers. And there
was that nasty "doorspring" effect,
right out of the early and relatively
crude spring -actuated mechanical de-
lay units! I was pushing too hard. (I

had at least to try the stunt aspect.) No
go. This Advent, emphatically, is not a
stunt machine. It was several days be-
fore I got over this initial discourage-
ment, for even my first comparisons
with a more sober approach were not
favorable. I missed the solid, if less
controllable, ambience of my regular
decode/enhance arrangements, minus
all doorsprings.

Hang on! I'm not finished yet. When
you change brands of car, doesn't the
new one often seem pretty cranky, un-
til you get the hang of it? What I

learned is, I think, fundamental. In this
synthesizing business we need not
only moderation but respect. We do
have an already built-in and intended
effect of delayed sound on every
record. Advent can profitably enhance
that effect, if you will just listen first,
and act accordingly.

To convert a dead studio sound into
a cathedral roar is fun but silly. It
sounds fake. The Advent really won't
take it, though it tries. The machine
under this provocation goes into
twangs and buzzes at the slightest pop
or click or sudden transient and the
doorspring sound is always just
around the corner. Avoid it! When
used properly, all this disappears and
the Advent is docile as a lamb. In a
word, you enhance what is on your
record, you do not change it into
something it isn't.
Added Ambience

As soon as this dawned on me I
knew what to do and Advent's instruc-
tions backed me up. Switch the delay
channels to DIRECT, or to OFF. And
listen to the recording as it is. Get the
producer's intention. Then flip back

and adjust delay and reverb to suit
what you have heard, maybe adding
just a bit of extra size and ambience.
There is flexibility, if you understand.
Fairly intimate chamber music (or jazz
and pop the same) will not take more
than 30 or 40 milliseconds on the delay
readout. Most concert music does well
from 50 to 75. Reverb (decay time) to
taste, but usually no more than half-
way to maximum. And the whole at a
lowish, unobtrusive volume - this is
room sound, not the main direct mes-
sage. Some of the more spectacular
recordings, big orchestra and chorus,
organ recital, will take up to 90 milli-
seconds and more - not many! Most-
ly you must cleave to the original,
whatever, and interpret it. That's the
whole idea.

Six channels? One night I started
thinking. Advent doesn't operate on
the regular front channels, the normal
stereo sound. So why not hook up
both systems simultaneously, taking
advantage of an Advent tip that the
best place for delay speakers is often
at the sides rather than in back. Per-
fect! Feed the Advent delay into a fifth
and sixth channel set up just that way,
at the sides. Use the stereo feed -
through, or the second main output
on my versatile preamp control unit,
to feed the decode/enhance equip-
ment as before and so on into the orig-
inal four channels front and back. The
rest is merely switching. Next day the
whole thing was done in minutes.

Now I have the advantages of both
approaches combined. More than
that, I can make any "A -B" test com-
parison you could possibly want at the
push of a button or flip of a toggle. For
instance - flip off Advent's delay and
you have my old four-way system ex-
actly as it was. Then push "2 CH" on
the decode/enhance unit and there's
straight two -channel stereo in front
only. Flip Advent back on again and I
have Advent -only sound, exactly as
recommended by the manufacturer,
via front and side speakers. Finally,
push any of the three decode/en-
hance buttons and I get full six -chan-
nel sound, combining both systems,
with variables to taste and all over the
place. As they said in the sixties, it's a
gas.

I find that in the six -way mode Ad-
vent works just as it does in four, to
widen and open out the matrix -decod-
ed ambience already in the recording
and so further enhance the recorded
message. Same rules apply, and this is
as it should be. All in all, this thin
black box with the red flashing num-
bers is a very useful, high-level gadget
to have around. 4
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PLAY IT LIKE IT IS.
THE OSAWA HIGH PERFORMANCE PHONO GROUP

Nobody can improve the basic
sound quality of a record as you buy
it or as it is in your record collection.
Neither you, nor we. But what you
can do is to make certain that all the
components of your record playing
system-the phono cartridge, tone -
arm and turntable-perform with
maximum accuracy and an abso-
lute minimum of noise. With Osawa's
High Performance Phono Group,
you'll hear all the music on the rec-
ord, clearly and with nothing
added.

Start with one of six SATIN
MOVING COIL CARTRIDGES, in-
tended for the most discriminating
listeners. In addition to the brilliant
clarity and exceptional sensitivity to
every part of the groove, Satin MC
cartridges offer you two special
bonuses. Unlike many MC's, Satin
cartridges work without a pre -pre-
amplifier or transformer which can
degrade sound quality. And the
stylus is user -replaceable.

The new OSAWA HIGH PER-
FORMANCE SERIES CARTRIDGES
are uniquely constructed with

extremely low mass and the most
precise tracking possible for excel-
lent reproduction.

At a more modest price are
Ose wers unique new MP MOVING
PERMALLOY CARTRIDGES. Each is
factory hand -adjusted with an
alignment screw, so every car-
tndge and stylus match perfectly for
optimum performance.

There is an Osawa cartridge
for every budget. And you can even
buy your cartridge conveniently
pre -mounted in an Osawa Headshell
for instant plug-in installation.

To bring out the best perform-
ance in any cartridge, you need a
precision tonearm. Winner of the

OSAWA HIGH PERFORMANCE CARTRIDGE

..

Enter No. 45 on Reader Service Card

Consumer Electronics Design and
Engineering Award and the Japan
Audio Award, the Osawa ULTRA -
CRAFT TONEARM features inter-
changeable arm stems (lowering
effective mass), single -point suspen-
sion (minimizing bearing friction)
and a tunable damping system (op-
timizing the match with cartridge
compliance), and comes in silver
or black anodized brass.

And for top turntable perform-
ance, you can't beat the Scottish -
built ARISTON RD11S from Osawa.
Outstandingly designed for preci-
sion operation, it offers a remark-
ably quiet -80dB rumble rating, with
wow and flutter less than 0.05%. Mount-
ed in a handsome teak or walnut
cabinet, the RDl 1S is specially iso-
lated from floor shocks by a unique
silicone -damped suspension system.

Finally, to improve the per-
formance of any turntable, Osawa
offers the critically -acclaimed
DISKMAT. Designed to replace
existing turntable mats, the Diskmat
provides optimally -contoured rec-
ord support, while its high -mass,
high -density construction immunizes
your records from the vibrations that
can muddy bass, and lessens wow,
flutter and feedback.

Visit your nearest Osawa
dealer today and bring along your
favorite record. When you listen with
Osawa's High Performance Phono
Group, you'll hear music you never
knew was there.

OSAWA
OSAWA & CO. (USA) INC.
521 Fifth Avenue, New York, NY 10017
(212) 687-5535-9/ TELEX: 236593
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The Bib
Electronic
3000
eliminates
record static
"like a miracle:
That's what professional
reviewer John Borwick daims in
the June issue of Gramophone.
Here's why.

The Bib Groov-Stat Electronic
3000 emits only positive ions.
And that's very important
because positive ions completely
neutralise the negative static
charge on records.

All other anti -static devices
emit both positive and negative
ions even though record static is
mostly a negative charge. So
don't be fooled by demonstration
gimmicks that "prove the superi-
ority" of trigger -type devices.

The 3000 has a smoother,
slower effect that keeps the
record static -free longer. And the
continuous emission of ions from
the 3000 immerses the record in a
bath of ions unlike the irregular
flow emitted from trigger -
type devices.

Simple to operate, the
battery -operated 3000 has a
double-checking system that
indudes a neon light and a
high- pitched tone.

Ask for the Bib 3000. See for
yourself why it works "like
a miracle."

Bib
The Audiophile
Edition by Bib.

The Finest Record
and Tape

Accessories in
the World.

Bib Hi -Fi Accessories, Inc.
3363 Garden Brook Drive, Dallas, Texas, 75234

Jensen Speaker System
The System B is a four-way, five -

driver vented speaker system with a
frequency response from 37 Hz to 21
kHz, +2, -4 dB. It has a 12 -in. woofer, a
6 -in. lower midrange, and 13/4 -in. upper
midrange, a 1 -in. tweeter, and a 2 -in.
rear -firing tweeter. The system im-
pedance is 8 -ohms, with a 5 -ohm min-
imum, and the recommended amp
power ranges from 9 to 150 watts.
Price: 490.00.

Enter No. 100 on Reader Service Card

JBL Control Monitor
The Model 4313 monitor loudspeak-

er is a three-way system with a 10 -in.
woofer, a 5 -in. midrange, apd a 1 -in.
dome tweeter. The crossover networks
have individual adjustments for the
midrange and high -frequency outputs.
Measuring 223/4 in. x 141/4 in. x 10 in.,
the speaker weighs 42.5 lbs. Price:
369.00.

Enter No. 101 on Reader Service Card

Enid Turntable Mounts
Isomate turntable mounts reduce

acoustic feedback by providing an ex-
tra stage of vibration isolation. The
four mounts, featuring elastomeric
suspensions in walnut blocks, are
guaranteed to allow 10 dB higher pow-
er levels without distortion due to
structure -borne sound. The mounts
also provide turntable stability against
outside vibration. Price: $16.95.

Enter No. 102 on Reader Service Card

Precision Fidelity
Preamplifier

The Model C4 is a dual-cascode,
vacuum tube preamplifier with a gain
of 42 dB at 1 kHz in the phono stage,

THD of less than 0.01 percent, and an
S/N ratio of 70 dB. The unit employs
localized feedback in addition to a
main a.c. and d.c. feedback loop, and
the slew rate is four times quicker than
in previous tube preamps. Price:
$1095.00.

Enter No. 103 on Reader Service Card

Audio-Technica
Stabilizer

The Disc Stabilizer helps flatten out
warped records which can color the
sound of music played on sophisticat-
ed hi-fi systems. A compact, solid -
brass disc in a rubber jacket, the stabi-
lizer exerts a pressure upon the record
label to damp sound coloring reso-
nances that develop during record
play. Price: $19.95.

Enter No. 104 on Reader Service Card

Monitor Audio Speaker
The MA1 Series II is a three-way

speaker system with a frequency re-
sponse of 45 Hz to 19 kHz, ±3.5 dB,
and an 8 -ohm impedance. The 13- by
9 -in. passive bass radiator is acoustical-
ly coupled to the 8 -in. woofer and op-
erates in -phase below 45 Hz. The mid-
range driver is made of bextrene plas-
tic and the tweeter is a polycarbonate
dome. Price: $429.00.

Enter No. 105 on Reader Service Card

11
Nikko Amplifier

The Model Alpha Ill is a power
amplifier, using power-MOS-FETs,

Enter No. 10 on Reader Service Card



rated at 80 watts rms per channel into
8 ohms, has a frequency response from
20 Hz to 20 kHz, a THD of 0.006 per-
cent, a 115 -dB A -weighted S/N ratio,
and is rack mountable. Price: $479.95.

Enter No. 106 on Reader Service Card

TDK Kit
The Head Cleaner Kit contains a

mirror, brushes, pads, and liquid es-
sential for proper head care, all packed
within a cassette storage box. Price:
$6.00.

Enter No. 113 on Reader Service Card

Gusdorf
Component Furniture

The Model 1435 electronics furni-
ture has four interior shelves adjust-
able in two-inch increments to accom-
modate almost any component avail-
able. Two storage cabinets feature re-
movable record dividers, and feet on
the unit are adjustable for precise lev-
eling. Measuring 48 -in. H x 233/4 -in. W
x 17 -in. D, the unit features access
holes to conceal wiring. Price: $144.00.

Enter No. 107 on Reader Service Card

American Scientific Analyzer
The Model 910 Audio Analyzer con-

tains a "pink noise" generator and sig-
nal analysis circuitry combined with a
multi -function CRT display to aid the
audio enthusiast in room equalization,
speaker comparison, FM reception and
tuner performance, basic tests of audio
components, acoustic setup of halls
and auditoriums, and testing the valid-
ity of audio specifications. The unit
has four operating modes: Analyzer
for spectral analysis, Oscilloscope for
signal response observation, FM Multi -
path for optimizing FM performance,
and Audio for optimizing stereo per-
formance and antenna tuning. Price
with calibrated condenser mike:
$895.00.

Enter No. 108 on Reader Service Card

Kustom Acoustics Speaker
The Labyrinth is a four-way system

with a frequency response of 16 Hz to
40 kHz, ±6 dB, and crossover frequen-
cies at 175 Hz, 2.5 and 7.5 kHz. Requir-
ing a minimum of 15 watts power, the
unit can handle up to 200 W (music
peak) and comes standard for bi-amp
or tri-amplification. Price: $899.00
each.

Enter No. 109 on Reader Service Card

Crown Amp/Preamp
The Straight Line One preamplifier

and the Power Line One amplifier are
designed to be companion units that
emphasize ease of operation. The
Straight Line One has a frequency re-
sponse of 10 Hz to 20 kHz, ±0.1 dB, S/
N of 101 dB "A" weighted, THD at less

than 0.0009 percent and IMD at less
0.00055 percent. The Power Line

One has a rated output of 50 watts, a
frequency response of 20 Hz to 20
kHz, ±0.1 dB, a S/N ratio of 115 dB
"A" weighted, THD at less than 0.05
percent, and IMD at less than 0.00095
percent at rated output. Price: preamp,
$549.00; amplifier, $479.00.

Enter No. 110 on Reader Service Card

Audio-Technica
Phono Cartridge

The Model AT3OE moving -coil pho-
no cartridge overcomes two draw-
backs usually associated with this type
cartridge: It has an unusually low price
and the stylus is user replaceable. An
optional AT630 transformer is also
available, making it usable with stand-
ard phono inputs. Price: $100.00,
transformer: $95.00.

Enter No. 111 on Reader Service Card

Scott Speaker
The Model 166 is a two-way, con-

trolled -impedance loudspeaker, rated
at 8 ohms and never dropping below 7
ohms. The frequency response is 55 Hz
to 20 kHz, ±4 dB, with an output level
of 92.5 dB SPL at 1 meter for 1 watt
pink noise input. Capable of handling
amplifiers from 10 to 100 watts, the 1 -
in. textile -dome tweeter is protected
against burn out. Price: 119.95

Enter No. 112 on Reader Service Card

Bib has
all the
angles for
cleaning
your
tape
heads
at
$1O5°

Many years ago,
Bib began developing
cleaning systems for
Revox, Tandberg, and
Ferrograph. And since
that time, Bib has
sought a satisfactory answer to
the problem of dirty tape heads
and pinchrollers.

As a consequence of its diligent
research, Bib has created the Tape
Head Cleaner -a totally unique
and completely effective instru-
ment that can be used on any
brand or style of tape deck.

Because the head rotates
around 280° and locks into any
position desired, the tool can
reach the heads whatever their
position. And the tip of the tool is
made from a soft synthetic fiber
that does not shed, unlike cotton
pads or similar devices.

The kit indudes an inspection
mirror, fluffy brush, head dean-
ing fluid, and 3 extra snap -on tips.
And it comes in a velvet -lined
hard plastic case.

The next time you're at your
favorite stereo shop, ask for the
Bib Tape Head Cleaner. It has the
angle you need for proper tape
head maintenance.

Bib
The Audiophile
Edition by Bib.

The Forest Record
and Tape

Accessories in
the World.

Bib Hi -Fi Accessories, Inc.
3363 Garden Brook Drive, Dallas, Texas, 75234
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LOW TIM
MAKES THE LISTENING

DIFFERENT.

COMPARABLE AMPLIFIERS
DO SOUND DIFFERENT

Choosing the best amplifier for your audio
system involves comparing specs, features and, of
course, price. But ultimately, if you love music, you
should base your decision on the way an amplifier
sounds when reproducing music.

Two amplifiers may have identical power
ratings and virtually no total harmonic distortion,
yet sound very different: one clean and clear, the
other harsh and metallic. The difference you hear
is transient intermodulation distortion (TIM, for
short). The real effects of TIM on music, however,
have only recently been recognized, since TIM
does not show up in even the most accurate tradi-
tional laboratory measurements.

Measurements for THD are made with
smooth, repetitive signals (sine waves). Music, on
the other hand, presents an amplifier with a series
of non -repeating, pulsive, "transient" signals,
as illustrated below.

SINE WAVES

ventional amplifiers is most often caused by the
very mechanism used to reduce THD, namely, the
addition of negative feedback. Put more simply, in
conventionally -designed power amplifiers, the
more negative feedback you use, the lower will
be the THD (which is good), but the higher will be
the TIM (which is not so good).

It took Sansui, and a whole new ap-
proach to amplifier design, to solve the high -

DYNAMIC MUSIC SIGNALS

An amplifier that cannot faithfully follow the
sharp transients demanded by music may have
very low THD, but very high TIM.

WHAT CAUSES TIM?
It has been discovered that TIM distortion in

an amplifier is caused by an insufficient slew rate
- the engineer's term for an amplifier's ability to
handle the high power, high frequency signals a
musical transient presents. Poor slew rate in con -

AU -919 DD/DC AMPLIFIER

frequency slew -rate problems of TIM
without compromising our superbly
low THD specifications.

THE SANSUI SOLUTION
The most important step in the solu-

tion was to "speed up" (increase the fre-
quency response of) the basic amplifier -
even before negative feedback is applied
- by using Sansui's own patent -pending
DD/ DC (Diamond Differential/Direct Coup-

led) circuit. The DD/DC circuitry includes a sophisti-
cated "lag + lag/lead" dual compensation sys-
tem, more often found in instrumentation ampli-
fiers than hi-fi products, which maintains stability
without decreasing frequency response. With
DD/DC, the amplifier can instantly supply the
enormous negative feedback current demanded
by transients, without restricting the slew rate, and
so without introducing TIM.

How well our unique circuitry succeeds in
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POWER/TIM DISTORTION
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Power output vs. TIM distor-
tion curves for the Sansui
AU -919 and competitive
amplifiers. Derived using the
TIM measurement method
described in a paper pre-
sented at the 63rd Conven-
tion of the AES May, 1979.

eliminating TIM, while
maintaining extraordi-
narily -low levels of THD
is shown in these com-
parative curves. The
Sansui AU -919 ampli-
fier (bottom curve)
is rated at 110 watts per
channel, min. RMS,
both channels into
8 ohms from 10Hz to
20,000Hz, with no more
than 0.008% total har-
monic distortion.

AT LAST,
A NUMBER

Transient intermodula-
tion distortion is now
recognized to be an
audibly significant
problem. But finding
the best way to meas-
ure it proved an engi-
neering challenge-a

challenge to which Sansui has once again risen.
Earlier methods either simply observed the TIM
process on an oscilloscope, but couldn't measure
it; or required a multitude of laborious computa-
tions and/or the use of ultrasonic signals that

(a) INPUT SIGNAL ///!\\\v
TEST AMP

LOW-PASS FILTER

(b) OUTPUT SIGNAL

Input test signals passed through the AU -919 amplifier and the
low-pass fitter, resulting in the DC -shifted signals which indi-
cate the TIM.

might actually damage some amplifiers.
Sansui's proposed methods of TIM meas-

urement, presented at the 63rd Convention of the
Audio Engineering Society (May 1979), utilize a
20kHz sawtooth waveform whose direction is re-
versed at an audio rate. A high-pass filter elimi-
nates the ultrasonic components, and a low-pass
filter eliminates the switching products, so that
what remains is composed of actual TIM products
within the audible spectrum. By simply com-
paring the amplitude of the peak -to -peak signals
before and after the filtering (shown below), the
pecentage of TIM can be directly calculated
facilitating both significant listening tests and im-
proved circuits. A copy of the Sansui paper, more
fully describing the procedure, is obtainable
from Sansui on request.

LET YOUR EARS BE THE JUDGE
Instruments and circuit -design analysis are

fine in their place, which is the laboratory. But you
listen to music in your home; and we're confident
that you will hear the difference in musical clarity
that a Sansui amplifier makes. Your local Sansui
authorized dealer can demonstrate all the con-
vincing reasons for choosing Sansui.
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. 54 on Reader Service Card
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Dear.tor
Author Sought
Dear Sir:

I would like to get in contact with
Rolf Rennwald who wrote an article in
the June, 1963, issue of Audio entitled:
"A Full -Range Electrostatic Speaker."

I am hoping that either he or one of
his friends in Germany will see this let-
ter and help me in this matter.

Michael J. Kelly
17416 S.E. 262nd St.

Kent, WA 98031

Sounds au nature/
Dear Sir:

The recording of environmental
sounds (bird songs in particular) is an
avocation shared by a number of peo-
ple. I'm sure that those who have lis-
tened, for example, to the Environ-
ments releases by Syntonic Research
and other nature recordings can un-
derstand why.

I am presently organizing an associ-
ation called Essence, which, I hope,
will attract the ideas of people who are
interested in recording the sounds of

wildlife we are still lucky enough to
have.

Ideas concerning recording tech-
niques will be especially useful and we
hope to set manufacturers of portable
recording equipment in the right
direction, since the quest for true fi-
delity in this unexplored field has only
just begun.

Those interested are invited to write
to me.

M. Mark Swan
308' South First
Dekalb, IL 60115

Lucky Find
Dear Sir:

In reply to the letter by Mr. K.O.
Johnson in your January, 1979, "Dear
Editor" column, it is unlikely that he
will be able to locate any commercial
sources for purchasing Emory Cook's
stereo/binaural records of the 1950s. If
he can find a private collector willing
to part with them, he will be very
lucky indeed.

Most of Cook's recordings were son-

ic dynamite, and the binaural discs
with entirely separate channels, both
laterally cut, avoided the problems of
vertical cutting inherent in 45/45 ster-
eo cuts.

Admirers and worshippers of the
"old master" will be pleased to hear
that he is once again producing
records, reissuing his stunning records
of the '50s in the regular stereo format.
We have recently made comparison
between these issues and our collec-
tion of the original discs (lovingly pre-
served for equipment testing pur-
poses) and, incredibly enough, they
sound even better.

Anyone interested in hearing these
sonic blockbusters of the "glorious"
50s may contact Mr. Cook at the fol-
lowing address: Cook Laboratories,
Inc., 375 Ely Ave., Norwalk, CT 06854.

Lionel A. Seemungal
Celian B. Yip

Edward R. McDowell
Newtown, Port of Spain

Trinidad, W.I.

The new Meteor Vamp 1 sinfully satisfies two senses
with 100 watts of audio and 1500 watts of lighting
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Vamp 1 - an ultra low distortion power amplifier
with a big difference - built in lighting. Vamp 1
features unique sound to light translation -circuits
that cater for all musical tastes. Coupled to three
light channels using red, green and blue elements,
Vamp 1 can follow the delicate rolling color
changes that enhance classical works or switch
swiftly to the beat of rock or disco dance music.

Just connect any line audio source from your
preamp, mixer, receiver, tape unit or tuner, and
professional sound to light translation is yours.

Visual and aural satisfaction from one single unit.
See Vamp 1 at selected audio dealers or complete
the coupon for further details.

METEOR LIGHT and SOUND COMPANY
155 Michael Drive, Syosset, New York 11791
Telephone 1516) 364-1900. Telex 96-1396

A member of the Hammond Industries Group.
West Coast Telephone 1213) 846-0500
Canada (416) 677-0544, England (Byfleet) 51051

-. J E:fil LIGHT and SOUND COMPANY
155 Michael Dr. Syosset, NY 11791

Please send entormanon on

Projectors
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Effects  L,ghting Controllers  Disco walls
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