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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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AmericanRadioHistory.Com



-
-

AmericanRadioHistory.Com



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, 1 hence the name
HPM 1 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 level controls that le

1tp11r1'

You'll never hear a sound out of these
die cast aluminum speaker Irarnes.

The High Polymer Mo ocular Supertweeter.
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

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

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

HPM series.
All of which begins to ex-

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

quick response, yet rigid enough to your lis

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

Enter No. 39 on Reader Service Card

t you adjust the sound
tening 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.

01) PIONEER®
We bring it back alive.

c I978 I'.S tiS UvIt)IIi I)nc A1wnach.e, N.I 07C'74.
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WHAT COMES OUT
FASPEAKERIS ONLY
AS IMPRESSIVE AS

WHAT GOES INTO IT.
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YOUR RACK'S

TANGLE

HAS A CURE:

NEW
HALF -METER

GOLD-ENSTM

 No hanging patch cords
from stacked
components.

 Reduces RF interference
and hum.

 Superior quality
Gold -ens have
multi -strand hot and
shielded leads.

 Molded nylon covers over
individually soldered
connections.

discwasher inc.
1407 N. Providence Rd.
Columbia, Missouri 65201
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PROFESSIONAL
Nashville,the Center of Country Music,

is Stanton Country,too!

Kit'y Ft,ckett cf.9cks out 45 ít377 stamper, wh'.e aJiitioning one at 3313 rpm.

Scanning E;ectr.Yr Beam Microscope photo of Stereo-
hedron'l stylus, 2000 times magnification; brackets point
out wider contact area.

c STANTON 1978

sTít\ tYMI

The Nashville Production Co., uses Stanton exclusively
throughout its two Disc Cutting Studios. Naturally, they are
mostly involved with Country Music, but they also get into
Pop and Rock.

John Eberle, Studio Manager, states that they use the
Stanton Calibrated 681A "for cutting system calibration,
including level and frequency response" ... and they use
the Calibrated 681 Triple -E in their Disc Cutting operation

.. with plans to soon move up to the new Professional
Calibration Standard, Stanton's 881S.

Each Stanton 681 series and 881S cartridge, is guaran-
teed to meet its specifications within exacting limits, and
each one boasts the most meaningful warranty ... an indi-
vidually calibrated test result is packed with each unit.

Whether your usage involves recording, broadcasting, or
home entertainment, your choice should be the choice of
the Professionals ... the Stanton Calibrated Cartridge.

For further information write to: Stanton Magnetics,
Terminal Drive, Plainview, N. Y. 11803

STANTON !
The choice of the professionalsTM
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the first 5 minutes don't count

Or even ten!
Sometimes it may take

a little while before you
know just how good a
headphone really is.

Comfort, weight, cord
convenience all are vital
factors in headphone

4 wearability.
With every minute of

use, any manufacturing
deficiencies in these
areas grow into
discomfort and
inconvenience.

At Beyer we know
these problems and all
our headphones are
designed to achieve the
highest possible
wearability factor (Hi -Fi
News, September '76,
page 143, Beyer
DT440 ranked 1st
out of six
comparative
tests for comfort).

Coupled with physical
comfort comes the lack of
aural fatigue. That bright
overdone sound
associated with the
loudspeaker -on -the -ear'
concept oversold by our
competitors will often
give you a bad headache
in minutes. It takes time
to appreciate good clean
sound. And with time,
good sound doesn't tire
(Hi -Fi News, September
'76, Subjective
Headphone listening test,
Beyer DT440 ranked 1st).

So visit your Beyer
headphone dealer now
and give yourself time to
compare Beyer head-

phones against the
competition.

But remember-
the first

5 minutes
don't count!
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No matter what system you own
there's an Empire Phono Cartridge

designed to attain optimum performance.
Detail, brilliance, depth.
This is the promise of each Empire Phono Cartridge and although there are many Empire models, each designed to meet specific
turntable performance characteristics, every Empire cartridge contains the following features:

Features Details Benefits

Unique Fixed Unidirectional Three-
Magnet Structure

Every Empire cartridge uses 3 high energy ferrite
magnets in the cartridge body to provide a high level
of unidirectional flux.

Higher and more linear output signal,
immunity to bi-directional magnetic
distortion, and improved hum and
microphonic rejection.

Molded Four -Pole Magnetic
Assembly

Every Empire cartridge employs a four -pole mag-
netic assembly that is precisely aligned and locked
in place by a high pressure injection molding pro-
cess... providing a uniform and orthagonal magnetic
field.

Improved crosstalk and reduced distor-
tion that is insensitive to tracking force.

Tubular moving Iron Design By using a tubular high magnetic saturation iron
armature we obtain an optimum ratio of output level
to effective tip mass.

Improved tracking ability and widened
frequency response.

Four Coil Hum Bucking Assembly
Plus Electromagnetic Shielding

Using custom designed computer controlled ma-
chines, a precision drawn copper wire (thinner than
human hair and longer than a football field) is wound
onto a symmetrical 4 bobbin structure. By using 2
coils per channel a symmetrical electrical circuit is
formed.

Improved rejection of hum and stray
noise fields.

Aluminum Alloy Cantilever The Empire computer designed tubular cantilever
provides optimum coupling of the diamond tip to the
moving magnetic system resulting in minimum
effective stylus tip mass.

Superb low level tracking, reduced track -
ing distortion... plus enhanced wideband
separation characteristics.

Precision Ground Oriented
Diamond Tips

Empire diamonds are precision ground, polished
and inspected in house, using sophisticated tele-
vision cameras and powerful microscopes to ensure
accurate angular orientation.

Reduced tracing phase distortion, to -
gether with reduced wear of both the
record and the diamond tip.

5

For the full story on Empire cartridges we suggest you "test -listen" to one at your local Empire dealer,
and for information on our full line of cartridges, write for our brochure "How to Get the Most Out of Your
Records": Empire Scientific Corp., Garden City, N.Y. 11530

Enter No. 17 on Reader Service Card
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A tape offer
that sounds
as good as
the tape.

Buy 3
and get one free.

6 A lot of tape companies
can make you an offer that
sounds like this.

But not tape that sounds
like this.

Because our new Maxell
UD cassette should be con-
sidered among the world's
finest recording tape.

You see, Maxell cassettes
are built to higher standards
than necessary. They're de-
signed to give you recordings
free of noise, dropouts and
trouble.

So buy three Maxell UD
90's, and get a UD 60. Free.

If you think our offer
sounds great, wait till you
hear our tape.

maxeIIIIIIIIIIII III IIIIIIIIIIIIIIIIIH
*Available at participating Maxell dealers.

Offer expires December 22, 1978..

Joseph Giovanelli

Turntable Repair
In response to your answer on

"Record Changer Repair" in the
March, 1978, issue of Audio about slip-
page in an old automatic changer, I

have been working as a professional
with turntables and other audio gear
for some six years now and would like
to add something to your answer.

Instead of using alcohol on the idler
wheel, use a common solvent, such as
chloroethylene or "Chloro-Kleen" (a
product of G.C. Electronics), made
specifically for rubber drives. It re-
moves most dirt and old, loose rubber
particles from the driving surface of
the idler wheel. It is very effective in
restoring the "grabbing" surface of the
wheel. It is also excellent for cleaning
the inner rim of the platter and motor
pulley, providing it is not made of
plastic.

Using sandpaper on the idler surface
sometimes works, however it usually
produces an uneven surface which
contributes to varying speed and in-
creased rumble. If all that I have sug-
gested doesn't do the trick, the only
alternative (and sometimes the easi-
est) is to find a replacement idler
wheel. EV and G.C. Walsco have excel-
lent lines of replacement idler wheels
for old and new equipment, which are
available from local electronics parts
distributors.

Glen Whatley
Denver, Colo.

Cable System Antennas
Q. In my area, cable TV is now avail-

able. Is it possible to use the cable as
an antenna for my tuner? - Mike
Neuman, Deer Park, N.Y.

A. The cable used for TV distribution
in various parts of the country is not a
long antenna, but rather shielded
coaxial cable, and the signals which
appear at your end of the cable are
those intentionally supplied by the
operator of the cable system. Many
such systems do not supply the sig-
nals on the FM band. However, if your
cable system does supply the signals

you wish to hear, they would be
stronger than those picked up by your
conventional antenna.

Before attempting any connections
to the cable system, other than those
originally provided for when the sys-
tem was installed, check with the
cable company as additions to a cable
installation can result in radiation from
the system which can interfere with
the reception of TV and FM signals by
those who are using regular antenna
systems rather than being on cable.

Power Output
Q. How is it possible for an amplifier

rated as low as 2.5 watts per channel to
work with a magnetic phono car-
tridge? - Scott T. Baker, Winston-
Salem, N.C.

A. In order for an amplifier to han-
dle the tiny signal produced by a mag-
netic phono cartridge, the amplifier
must possess sufficient voltage gain to
bring the signal up to approximately
the level of signal produced by a
tuner, tape recorder, etc. Also, this
amplifier must have the necessary
equalization so that the cartridge will
have a flat frequency response. Once
these conditions have been met, the
phono signal can be fed into the later
stages of the amplifier which drive the
speakers or headphones. Thus, the ac-
tual output, in this case 2.5 watts, isn't
really relevant to whether the amp can
do the job with the tiny signal from a
magnetic cartridge.

Shielding Against A.c.
Q. I would like to know which metal

would be best for shielding equipment
against a.c. power lines and power
supplies?- Michael D. Snyder, Pitts-
burgh, Pa.

Probably the best shielding against
a.c. pickup is the use of bell foil cable.

(Continued on pg. 28)

If you have a problem or question on audio, write
to Mr. Joseph Giovanelli, at AUDIO, 401 North
Broad Street, Philadelphia, Pa. 19108. All letters
are answered. Please enclose a stamped, self-ad-
dressed envelope.
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Technics Linear Phase SB-4500A.
For people with an ear for waveform fidelity.
And an eye for beautiful cabinetry.
I= you, keep up w th the latest in hi -fl
successes. you already know about
Technics L near Phase Speaker Systems.
The Techn cs speaker systems with wave-
form fidelity: The ability to reproduce a

+

musical waveform that's virtually a minor
image of the original. Now you can
know Techn cs Linear Phase Speakers for
.someih ng else: Beautiful simulated wclnut
woodicabinetry. Introducing the SB-4500A.

Like our other Linear Phase Speakers,
the Sb-4500A is capable of achieving not
only o wide frequency response, but also
flat amplitude and precise linearity.

And f seeing is believing, look at the
wavefo-ms. On tcp is the oscilloscope
readirg (the fingerprint,) of a live pianc
waveform.

The other. the piano waveform as
reprodi:ced by the Technics Linear Phase

Live Piano Waveform.

I I
11J1 , 11 yr

ER is u

Enter No. 54 on Feader Service Card

SB-4500A. That's waveform fidelity you
con see as well as hear. And that sounds
better than good. That sounds live.

How did we do it? First by cordlucting
exhaustive amplitude and phase's-wudies in
acoustically perfect chambers. Then by
developing a unique new

phase -controlled crossover network that not
only compensates for the time delays caused
by different frequencies, but simultareously

corrects any acoustic differences in the
drivers. And finally by staggering ech
driver unit for the optimum acoustic
position.

Technics Linear Phase SB-450OA. Your
ears will love the way it sounds. Your eyes
will hove the way it looks.

Technics
Professional Series

AmericanRadioHistory.Com



TWO
of a
Kind

The Ampzilla Ila power
amplifier and Thaedra II
preamplifier were literally
made for each other. In

8 design, performance, and
appearance they are
complementary; fully -
complementary, in fact.

Ampzilla Ila's features
(such as its fully -
complementary servo -
controlled circuitry) and
specs (200 Watts RMS per
channel into 8 Ohms from
20 Hz to 20 kHz at less than
0.05% THD and IM) are
perfectly suited to Thaedra
ll's moving coil phono
preamplifier (RIAA
equalized) and servo -loop
circuitry.

Of course, Ampzilla Ila and
Thaedra II can function in
separate environments. They
just won't be able to provide
all the sonic excitement that
they can as a team.

Write GAS Company for
literature containing
complete features and
specifications of all its
products.

THE GREAT AMERICAN SOUND CO., INC.
20940 LSSEN ST  CHATSWORIH CALIF 91311U SA  (213)9988100

Enter No. 21 on Reader Service Card

Dear.

Lirpa VDRS
Dear Editor:

After reading about the new Lirpa
VDRS (Vehicular Disc Reproduction
System) in your April, 1978, issue, I de-
cided to build a GT version of the
VDRS myself. Using a Tyco drivetrain
and body by Pickering, this model can
boast a higher "Album Per Battery" life
(APB) using the same titanium -oxide
wet cell power source than the earlier
models. Also, it is equipped with G -
60x1/8" sponge rubber tires for maxi-
mum traction on even the dirtiest of
records.

Enclosed you will find a snapshot of
my VDRS-GT. The specs for my GT
model are similar to the factory stock
version except for frequency response
(5 Hz to 50 kHz), pinwheel effect (re-
duced to -10, thanks to reduced
weight), and output (12 watts per
channel stereo, 73/4 watts mono). This
unit works well with the standard Lir-
pa controller, and it will have to, since
I haven't yet finished my own version.

I am currently working on a 78 -rpm
model and also on a 4 -wheel drive
model VDRS which will track even the
most heavily warped records. Speaking
for other readers of Audio, I wish Prof.
I. Lirpa much success in all his endeav-
o rs.

John Huber
Newtown, Penna.

Intercontinental Communication
Dear Sir:

This is an S.O.S. to audio buffs in the
Canadian province of Quebec. I would
like to contact a resident who can tape
French radio broadcasts on either
open reel or cassette, although I would
prefer that it be on open reel in four -
track stereo.

To anyone interested in helping me
fulfill this request, please contact me
first by mail before any taping from ra-
dio is undertaken. As I am not French
speaking, please write to me in either
German or English.

Let me thank all the Quebec readers
who will help me.

Frank Healy
Bei Knappe
415 Krefeld

Hulser Str. 129-131
Germany

Mrs. Murphy's Mishap
Dear Kindly Editor:

One of the Gentle Readers, Mr. John
Bane of Atlanta, Ga., has pointed out
two mistakes in my recent article,
Audio, August, pg. 47.

The constant in equation 19,
2.36x10-4 should be 2.36x104, and the
vent length in this example with a 7.6
cm diameter should be 14.0 cm (5.5
in.). Continued on pg. 26
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Tweeter

Tweeter
mounting

High -frequency
dispersion
control

Bass enclosure
volume
Bass loading

Cabinet
panel
thickness
Dimensions

Weight
Warranty
Mfr's. suggested
list

H best seller.
Versas the best.

Bose 301
One, fixed.

Attached directly
to baffle.

Rotatable rectangular
plate with control,
mounted in front
of fixed tweeter.

929 cubic
inches.

Single ducted port di-
rectly under tweeter.

1/2" throughout.

17"W x 109/1s"H
x 95/15"D.

151/2 lbs.

5 years (full).
$218.00 per pair.

Bose 301
$218.00 per pair

Micro -Acoustics FRM-3
One, rotatable, rim -damped.

Isolated from baffle
by damped suspension and
separate compartment.

Rotatable Vari-Axis'"
tweeter with five -posi-
tion detented control.

1210 cubic inches.

Twin -ducted port posi-
tioned on opposite sides of
woofer.

1" front panel;
3/4" sides and rear;
1/2" tweeter compartment.
2115/16"W x 125/8"H
x 99/16"D.

241/4 lbs.

10 years (full).
$250.00 per pair.*

All side -by -side comparison photos are unretouched.

*Slightly higher West of Mississippi.

© 1978, Micro -Acoustics Corporation.
Complete FRM-3 specifications are available in Micro -Acoustics literature No. L-1113.

Micro -Acoustics FRM-3
$250.00 per pair

Compare these two speakers, and you'd
probably expect the one on the left-with the
lower price-to be the better seller.

You'd be right ... but is it the better value?
Before you decide, it pays to consider how

much more a little more money will buy:
Compare bass. The FRM-3 uses a twin -

ducted enclosure with thicker cabinet panels and
larger cubic volume, for rich, full bass.

Compare highs. The FRM-3's unique Vari-
AxisTM control system, damped isolated tweeter
suspension and rim -damped cone give lifelike
highs.

Compare warranties. The FRM-3 is
warrantied twice as long.

The Micro -Acoustics FRM-3. When you
compare, there's really no comparison.

Micro -Acoustics Corporation, 8 Westchester
Plaza, Elmsford, N.Y. 10523, (914) 592-7627. In
Canada, H. Roy Gray Ltd., Markham, Ont.

nia
Micro- ficoustics

Quality worth a 10 -year warranty.

AmericanRadioHistory.Com



It sounds
like music
An incredibly solid 30 Hz
Now end gives you bass
response not found in any
other speaker of this size.
This is clean bass. It isn't
phony. There is no "hump"
around 80 Hz to give the
impression of bass when
there really isn't any. What's
on your source material is
what you're going to hear -
accurately

There is no sacrifice at the
!nigh end either. Both
front and rear -firing
tweeters give you the
uniform brutal acoustic
power output that takes
you into a "live -music"
environment.

When you buy your next
pair of speakers, do your-
self a favor - audition the
Interface:B's. If your criteria
is musical accuracy, the
lnterface:B's are what
you'll buy.

ElectroVoice®
company

LOO Cecil Street
Buchanan, Michigan 49107

e

Herman Burstein

Bias Adjustment
Q. I have read several times about

adjusting the bias on a tape deck to
the specific recording tape being used.
I would like to' know what the term
bias means in this context and how
one goes about adjusting the bias on
the machine being used. - James
Leone, Rochester, N.Y.

A. Bias is a high frequency current,
usually in the range of 60 to 150 kHz
which is fed to the record head along
with the audio'signal, or is sometimes
fed to a separate (crossfield) head
mounted opposite the record head.
The purpose of bias is to reduce distor-
tion and maximize the level of the sig-
nal recorded on the tape. All better
tape machines contain a control, often
internally, for either increasing or
decreasing bias.

The usual procedure specified by
the manufacturer is to record and play
back a tone - typically specified as
500 Hz or 1 or 2 kHz - then adjust the
bias of the tape until the output, as
measured in playback, is at maximum.
Some manufacturers advise a further
increase in bias until output at the
specified frequency drops ' dB. For
further information, you should con-
sult the service manual put out by
your deck's manufacturer.

Cassette Buzzing
Q. I have a pronounced buzzing or

humming in the left channel of my
cassette deck which occurs only in re-
cording because prerecorded cassettes
do not produce this noise. If the left
channel control is turned down, the
noise disappears. The noise doesn't
appear to be a 60 Hz -hum as the pitch
is too high. - F. Keuchmann, May-
wood, Ill.

A. It may be that you are picking up
a harmonic of the 60 -Hz line frequen-
cy emanating from either the power
transformer or the motor. You might
check the leads to these components
to see if they come very close to the

left channel record amplifier. Also,
your problem might lie in a poor
switch or jack contact, so clean these
switches and jacks with a suitable
cleaning fluid.

Since turning down the volume con-
trol eliminates the buzz, this indicates
that the problem occurs prior to this
control, hence you should also check
the circuitry in the early stages of the
record amplifier.

Response Perception
Q. Which is a better frequency

response: 30-22,000 Hz, ±3 dB, or 50-
16,000 Hz, ±3 DB? - Walter Mattox, Jr.,
Atlanta, Ga.

A. On paper, 30-22,000 Hz within 3
dB certainly looks better than 50-
16,000 Hz. But to the human ear, ex-
cept for rare cases, I doubt that the dif-
ference really matters. In order to ex-
tend response to 22k, a tape deck had
to make sacrifices in terms of signal-
to-noise ratio and/or distortion. In
other words, in settling for slightly
more limited response, the 50-16,000
Hz deck may give better all around
performance.

Recording Hiss
Q. I seem to have a problem when

recording. There is a hiss as loud as the
music which occurs at all tape speeds.
What is wrong? - Jerry Ubels, New
West Minster, B.C., Canada.

A. It seems that you have either or
both of the following problems: 1)

Noisy components such as resistors or
transistors in the record and/or play-
back amplifier, 2) A miscalibrated
record -level indicator so that you are
recording at too low a level, thereby
accentuating the level of tape and am -

(Continued on pg. 16)

If you have a problem or question on tape record-
ing, write to Mr. Herman Burstein at AUDIO, 401
North Broad Street Philadelphia, Pa. 19108. All let-
ters are answered. Please enclose a stamped, self-
addressed envelope.
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The best tape decks
in the world are only as

goodas this tape.
While there's a lot of controversy
over s'io makes the world's best
tape k, there's very little over
who -hakes the world's best tape.

Dell.
Eeciuse Maxell gives you the

111111111111

wicest frequency response, the
highest signal-to-noise ratio and
the lowest distortion of any tape
von, can buy. In fact, people who
own the fi nest 'high- performance
tape equipment use our

11111111111111111111111111111111111

tape more than any other brand.
So why buy one of the world's

finest tape decks and get less than
the world's best sound.

When you can use Maxell and
get everything you paid for.

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074.

111111 111111111111111111
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When it comes to
speaker design,J VCgoes
2969 times further.
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Traditionally, speakers are designed and
tested by placing a special microphone in
front of the speaker, and examining the
sound it picks up on an oscilloscope. The
oscilloscope pattern is then drawn or photo-
graphed for comparison purposes. And, by a
tedious trial -and -error process, speaker
design engineers try different speaker,
crossover and enclosure combinations to
express their sound philosophy.

But JVC has put an end to these
archaic and time-consuming procedures.

By using a specially -constructed
electro -mechanical
transport device
that creates a field
of 2969 microphone
positions; then feed-
ing these sound
impulses into a
computer, then onto
a laboratory video
screen and onto

unusually efficient speaker system delivers
truly magnificent, rock -solid bass from its
12 -inch free -edge woofer and heavy magnet
structure. Vocals and midrange are unusu-
ally smooth, with a pleasing sense of pres-
ence, thanks to our specially -designed 5-inch
midrange driver. Clear, crisp brilliant highs
are produced with a 1 -inch dome tweeter
that disperses them evenly within the listen-
ing area.
A final note on technology
Once we discovered the technology needed
to produce better -performing speaker

motion picture film, These two Phase Moire patterns represent the crossover frequency response of two similar
multi -speaker systems. The left-hand pattern was produced bye ae JVC SK -1000. Its evenly-undu-

JVC engineers can lacing shapes indicate a smooth transition from one speaker element to another. The turbulant,

actually see what a
uneven pattern on the right is typical of a poorly -designed speaker/crossover combination.

speaker will sound like... before they get too components and systems, we put it to work

far down the line in the design process.
This exclusive JVC development is

called Phase Moire ("Mor -ay") Propagation
Pattern Technology.
How the Phase Moire technology works
The motion picture film produced by the
combination of nearly 3000 pickup points,
the computer, and high-speed filming of the
resulting patterns from the face of the video
screen, actually shows how a speaker,
crossover network or entire speaker system
performs, rather like "sound in action."
It all looks good, but it sounds even better
The SK -1000 is the careful result of Phase
Moire Technology and human engineering.
Capable of handling up to 170 -watt peaks
(85 watts RMS), this extraordinary -sounding,

to help us build a modestly -proportioned
(and priced) speaker system that would
come as close as possible to the highest
levels of integrity in musical reproduction.
We feel we've succeeded. But all the tech-
nology in the world can't fool two of the
most sophisticated testing devices known:
your ears. And all the words in the world can't
really tell you what the SK -1000 really sounds
like. So we suggest that you hear what
we've been talking about at a JVC dealer.

VEI
MIDITREBLE
LEVEL CONTROLS
Phase distortion and
power loss are kept
minimum.
1" DOME TWEETER
Elastic hemispherical
diaphragm permits wide.
sound dispersion
with low distortion.

5" CONE MIDRANGE
Hard surfaced cone and
aluminum alloy metal
cap for midrange lucid
icy and lightness. ,

12" WOOFER
Accepts unusually high
power for real -life bass. SK -700

JVC America Company, Division of US JVC Corp.. 58.75 Queens Midtown Expressway, Maspeth, N.Y. 11378 (212) 476-8300
Canada: JVC Electronics of Canada. Ltd., Scarborough, Ont.
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Most components
just provide recreation

rove C reation

stereo fiftee -, bard eq
_..,Y

+- -. '-e Y~rraa-irR+' .+
....11. anw

ro 9111

one-tt+ird JctaVT'
rc,

- - - - ..
i2asr+Ee+sir.-`¡ r

-wo newes: equalizers the Stereo Fifteen
nd 1-e One -Third Ccta..e Eq TwD great new eqs

I only put you in c Dmplete contro of your acoustic
hvircnment bat provide s,ien new treat ve contou- of

your music as well.
Tie Stereo =ifteen Bcid Eq iy ar expanded version of

our popular ten band Stereo Graphic Ec. VVi:h two channels
each havinc fifteen bandy spaoed 213 of an octave apart,
you i aye ever -Hare creaive power for ber>chng, shaping,
enharc ng the siurd. No matter hcw fire ,.cur home corn-
ponert system is, problems such as pocr room acoustics or
program quality may occ _ -. Tne Starec F tteen Band Eq
gives ,you the c:n~ol to c gate tI exac- s.xrnd you desire.

The One -Third Octave. Eq gces even t a her in provid-
ng p-ecision control over your s,s-em's soaid. A sincle
channel unit, its thirty-one frequec cy bares are spaced 1/3
if an ictave apart ti give you tie ncst irea-ive power
availeile at ary price.

Both urits 'eature a range of -12 to -12 decibels in
each band, high s ew rate ;7V;nic-osecoid) and incredibly
/vide lvnanic r3nce (better than KO dB) Tf-e eqs fea-ure
walnut side parels track count rg ncrdnvare also included)
and are ou It witn rugged reliable M>R -4ualrty.

1 -ea.- them cer'orm at e fine aulio daa er near ycu, or
Write `AXR Innovet'ins, Inc., 247 N Good -ranSt., Rochester,
v.Y. 1467.

In all of creation, MXR keeps p-oiid rg
Also d st bu ed in Canada by White Elects aic Deve op re it Corpc r4io 1. Ontario.

MXR Consumer
Products Group

Tape Guide (Cont. from pg. 12)

plifier noise relative to the desired au-
dio signal.

You can tell whether your problem
is essentially in recording or playback
by playing either a prerecorded tape or
one made on another machine. If the
hiss is much lower with such tape,
then your problem lies in recording. If
the hiss remains the same, then the
difficulty is in the playback amplifier.

Tape Changes
Q. What does one have to do to

one's tape recorder in order to use
chromium dioxide tapes? - John
Reeds, W. Lafayette, Ind.

A. To use chromium dioxide tapes in
a tape deck set for conventional tape
(ferric oxide), changes are needed in
bias, treble equalization in the record
amplifier, and in the amount of signal
fed to the record head.

Specifically, these are about a 50 per
cent increase in bias current, a reduc-
tion in the treble boost, and more cur-
rent has to be supplied to the erase
head, as the Cr02 tape is more difficult
to erase.

Distorted Recorder
Q. I wonder why the recordings on

my tape deck come out distorted. I set
the VU meter level so it doesn't go
over the red distortion line -Buzz
Hammond, Mt. Vernon, 0.

A. Possibly the VU meter is miscali-
brated so that it doesn't read 0 VU un-
til the signal level is more than enough
to cause tape distortion. Another pos-
sibility is that insufficient bias current
is being fed to the record head .. if
the treble response seems overbright,
this indicates that bias is too low. An-
other possibility is distortion in the re-
cording and/or playback amplifiers. If
tapes recorded on another machine
sound clean in playback on yours then
the problem is in recording rather than
playback.

Question of Length
Q. Please indicate the pros and cons

of tape lengths ranging from 1200 to
3600 feet on a seven-inch reel? - Walt
Mattox, Jr., Atlanta, Ga.

A. It is generally not advisable to
buy more than 1800 feet of tape on a
seven-inch reel. Therefore, one should
buy either the 11/2 -mil tape (1200 feet)
or 1 -mil tape (1800 feet). A thinner
tape tends to raise problems with
squeal and print -through.
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What TD
did for your
it now does
for your eyes.

You know us best for our reputation in audio. In
fact, it's audiophiles like you who have made TDK
SA the best- selling High bias cassette in America
today But here's something you may not know: the
same Super Avilyn engineering principle that
revolutionized audio cassettes is in TDK's equally
revolutionary new Super Avilyn video cassettes.

No wonder that TDK Super Avilyn is the first
4 -hour capability video cassette to be quality

approved by the people who know: video cassette
recorder engineers. And even less wonder

that Super Avilyn makes possible an
image so stunning, you will feel as
though you are sitting in the
broadcast studio.

What's more, TDK's strict quality
control works to give you low wear
on delicate video heads, virtually
non-existent oxide shedding, and no
problems with tape stretching, even
with repeated playback.

That's because TDK Super Avilyn
video cassettes are an actual compo-
nent of the system, not just an
accessory. Our tape is housed in a
precision, jam -resistant mechanism,
for years of consistent high quality
video reproduction. And TDK Super
Avilyn VHS video cassettes are
compatible with all VHS machines,
both those with short -play (2 -hour)
capability and those with short and
long -play (4 -hour) options.

TDK Super Avilyn VHS video
cassettes: model VA -T60, for one and
two-hour recording; model VA -T120,
for two and four hour recording.
If you like things to look as good as
you like them to sound, take a look.

TDK Electronics Corp., Garden
City, NY 11530. In Canada: Superior
Electronics Ind., Ltd.

&-TIDK®
The Machine for your Machine

Enter ND. 50 on Reader Service Card
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Edward Tatnall Canby

Sooner or later every aspiring audio
buff, audiophile, hi-fi man, whatever,
is likely to make an unsettling discov-
ery concerning his audio software, the
stuff he actually plays on his fancy
equipment. Namely, that he has be-
come the owner of a library, and he
has to do something about it. Now for
some of us this can be downright
frightening. You mean - file cards?
Maybe, though not necessarily, there
are other ways. But any way you look
at it, you are faced with some kind of
action. Action or chaos.

A library is no more than a long-
term holding action,
a better way to get
at what you want to
keep around. You ei-
ther have a library or
you have a mess.
And every time you
come home with an -

18 other recording, that
mess gets a fraction
messier. It's inexor-
able. And the more
enthusiastic your
hobbying, the
sooner you'll get to
the crunch. As I fig-
ure it, our present
Editor should just
about be entering
that stage at his own
place, as if he didn't
have enough to do
down at the office.
So here comes Can-
by with soothing
balm, words of wis-
dom and experience
- well, at least, plenty of the latter -
in case you, too, are getting towards
that inevitable crunch point. (Editor's
Note: Mr. Canby, sir, I was at that stage
before I became Editor! It's a prerequi-
site. - E.P.)

It pays to be philosophical in such
cases; you are not the only one in his-
tory who has had to face the problem
of collecting and organizing. It is a

very human occupation and even
some birds (real birds) do it. The mag-
pie? They collect objects colored blue,
bring them home and play with them,
just like so many cassettes. Setting up
your library, then, is a practial matter,
but it can also be interesting and, of
course, gratifying if it works as it ought

Audioetc.
to. Especially since there are no official
professional rules as yet (as there are
in book library work) and so if you de-
vise a system of organization that
works well for your needs you can be
full of pride.

Some of us are just naturally neat.
Organizational problems never arise
because they never get started. We al-
ways know where everything is. But
that's almost inhuman. Most of us, as
with check books and double -entry
accounting, just do not like neatness
via system, any system. That, alas, in-
cludes me. It is so much easier just to

reach for the record you want than to
go look it up somewhere. Reach with
one hand for one record, the other for
the next, with the least amount of
motional energy. And pile up the re-
cent acquisitions right next to the
turntable where you can look at them
and choose to taste, right at hand, un-
der your fingers, at arm's length. So
easy! So comfortable. And no system
at all. I'll bet 95 percent of home hi-fi
music is played that way, for a while
anyhow. It's the purest luxury.

The danger point arrives when your
software, as they said about Victorian
children, can be seen but not heard.
You can see it all right - it's every-
where. But you can't find the blasted

record you want to play. You swear it
was right on the couch. It isn't there
any more. Where is it? As my mother
used to sayyears ago, "Oh, I put all
those things in the so-and-so, the key
phrase being all those things, a catego-
ry of chaos no one but my mother
could have invented. Like the
magpie's blue objects. Anything was
better than "all those things." Any-
thing still is.

If you own no more than a couple
dozen LPs and maybe a few cassettes,
you can manage. But beware of accu-
mulation. It's cumulative. Let's say (I

am trying to put
myself into the
shoes of a couple
million readers), you
have your records in
a stylish cabinet
with a front that
closes - but it's al-
ready full and small
heaps and piles are
spilling out; it's easi-
er, anyhow, than
"losing" them inside
the cabinet. And un-
tidy little clusters of
mixed cassettes sit
here and there (like
mine) for lack of any
particular systematic
way to keep them in
good order. They're
small and inconspi-
cuous, after all, and
mostly black. Just
push them together,
drop them into a

box, and they look
very neat, for a while. You may also
have assorted open reels of tape, in
and out of their boxes, mostly with
loose ends dangling and no labels,
with half labels, or erased labels - un-
finished business. All in all, this state
of things has become a part of your
living, and you are getting accustomed
to it. Loose albums, empty record cas-
es, while inner sleeves, and even na-
ked LPs decorate most of the seats in
your living room so no one can sit
down any more. (Come look at my liv-
ing room!) On the floor are the records
you planned to play last night but
didn't - they'll wait. Also the records
from the night before last, like stale
teacups left after a party. If all this ap-
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The Realistic SCT-30 tells it like it is:

Why 3 heads are better than 2.
Why 2 capstans are better than 1.

Why double Dolby* is better than single.
3 Heads.

Two independent record
and play heads eliminate
the compromises of one
combined r/p head, and
the head assembly is
integrated to eliminate
azimuth error. The result:
cleaner sound. The third
head lets you monitor

your recording an instant
after it's made, without in-
terrupting the program.
SCT-30 has 3 heads!

2 Capstans.
Dual capstans (instead of
the usual 1) reduce wow
and flutter to an inaudible
0.06í/r WRMS or less,
and extend the audio fre-
quency response. SCT-30
has dual capstans!

Double Dolby.
You know the single
Dolby system cuts noise
and adds dynamic range.
But let's examine double
Dolby. You get Dolby on
both record and monitor so
you know exactly what
your tape will sound like.

You get a decoder for re-
cording superb Dolby FM
stereo. And you get
simultaneous listening en-
joyment of the decoded
broadcast on receivers
with tape monitoring. The
Realistic SCT-30 has dou-
ble Dolby! About $380.

PS.- Supertape " Gold.
To go with 3 heads, 2
capstans and double
Dolby, you need a cas-
sette tape that will en-
hance - not degrade -
performance. That's why
we design and manufac-

ture Supertape Gold in
our own Fort Worth fac-
tory. Like SCT-30, it's a
playmate you can believe
in at a price you can
afford.

Why Realistic®?
Because Radio Shack has
delivered quality audio at
sensible prices since 1921,
its Realistic tape and re-
corder line can point to
over 5,000,000 customers
as living proof of these
claims. Add after -sale
service that isn't lip
service. Add in-house en-
gineering and manufac-
turing of much of the
Realistic line. And add
the convenience of
neighborhood shopping
where you get "sound
talk" from a specialist.
That's Realistic!

*TM Dolby Laboratories, Inc.

The nationwide supermarket of soundTM

19
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B+C's FM ANTENNA
GETS A GREAT RECEPTION.

In the fall of 1977, BIC introduced the Beam Box FM 10,
the first electronically directable FM antenna. It sits
conveniently near your receiver and requires no special
installation. By simply adjusting its knobs you maximize the
FM signal you want and minimize signals you don't want. At
$89.95, we thought it was quite a breakthrough. So have a lot
of other people.

"I spent literally hundreds of dollars for FM antenna
installations before I found the Beam Box. It really works. In fact, it
works great:' J.L.B., Alexandria, Virginia

"The Beam Box is the greatest thing that has
happened to my FM tuner. In several different locations
I tried dipoles, rabbit ears, cable TV hook-ups, and
stationary outdoor antennas with sad results. So sad, I
never taped FM music. Upon incorporation of the B -I -C
Beam Box in my system I detected an improvement
that was unbelievable, specifically in cleanness of
signal, stereo separation and station lock -on.
Additionally I was able to pick up more stations. I am
now making perfect FM recordings." A.G.M.D, Hill
AFB, Utah

"Since buying and installing the Beam Box, my reception
problems have been completely eliminated. I receive stations in
Connecticut and Long Island with absolute fidelity, which I think is
pretty outstanding since I live in New Jersey. I am finally confident
that my 'prestige' tuner is performing as it was designed to:' J.P.,

20 Edgewater, N.J.

"Great invention! Perfect reception. No multipath.
This is a great advance. Works beautifully in a New
York apartment." T.W., New York City

Now BIC introduces the new FM 8 at only $49.95. It's a
bit less fancy and therefore less
expensive than the original Beam Box
FM 10. Performance is virtually the same.

If you're unhappy with your FM
reception and can't improve it with your
present FM antenna, The Beam Box may
be your answer.

00011ECTMOLE MAO, 04,1141,11,141

plies to you, then you are indeed
heading for trouble. And accumulating
more of it every day.

In this syndrome, it gradually be-
comes clear that the more recordings
you put away - that is, figuratively
sweep under the rug - the more there
are lying around in messy display. You
still use the hunt -for -it system, but
with increasing frustration. Is it in that
pile by the window, or in the stack I

pushed under the piano? (Go look un-
der my piano.) Or was that the one I
loaned to my sister-in-law last month?
Down on your hands and knees, man,
and plough through pile after pile un-
til you find the d thing. Or
don't, and conclude erroneously that
somebody has walked off with it, the
slob. Incipient paranoia. It's right there
within 10 feet of you. But you can't
find it.

Catastrophic Crunch
The ultimate crunch arrives one eve-

ning when you give a long groan, grab
EVERYTHING and make a huge pile in
the middle of the living room floor for
drastic reassignment. A week later you
have set up your library.

Other than via an almost prissy
neatness from the very beginning,
know of only one other way to avoid
this trouble. Go on the wagon.

Do not ever buy another record-
ing, not an LP, 45 cassette, or open reel.
Recordings anonymous! It helps to
commune with someone else who has
taken the pledge. After awhile, you get
so you can, even in the pitch dark,
reach into the same old pile of the
same old records and come up with
the exact item you want for its 150th
playing . . . but this is a dream world.
Because if you have a library you can
do so much better; you can find the
"oldies" and you can also buy the
"newies." For that, it's worth the extra
effort. I've been making extra efforts
for decades, though I still haven't
caught up. But then I'm a record
reviewer. Even with paid help, my li-
brary remains perennially out of con-
trol. So I know whereof I speak.

What is a library? Library actually is
not too appropriate for our sort of col-
lecting, etymologically speaking, be-
cause in Latin Tiber means book (livre
in French) and so a library is technical-
ly, by language, a "bookery." Curious
that the french word librairie means
bookstore, a collecting -together of
books for sale. So does "gallery" in our
own current art world; you come to
browse and maybe to buy. But the
much older and more exact meaning
of library is minus the sales aspect and
takes us back through organized book
collections for two thousand years and
more of human history, to the very be-
ginnings of inscribed messages on clay
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Loudspeakers:
Then And Now.

There was a time when it took a
big speaker to get full, rich high fidel-
ity sound.

It's not true anymore.
Now Visonik has developed a

series of ultra -compact high fidelity
loudspeakers that are heard but
hardly seen.

This remarkable accomplishment
is the DAVID® line of five speakers.
Each is an ideal combination of
maximum sound and minimum size.

To achieve the sound of a large,
well -engineered speaker from a
speaker the size of the DAVIDS® is
no small accomplishment.

Visonik blends equal parts of
technology, precision German en-
gineering, and careful craftsmanship
to arrive at this mini miracle.

The result is a speaker small
enough to fit in the palm of your

hand, with the sound of a speaker
you could barely lift off the floor.
And with dispersion and imaging of

the music that is incredible.
The smallest of the DAVIDS® are

the two-way D-302 and D-502,
perfectly made for easy placement
within your home, or even in a
car or van (in an MO version with
mounting bracket).

While identical in size to the
D-302, the two-way D-502 has
more power handling capacity and
deeper bass response. Commensu-
rately fuller sound and greater
power handling capacity are
achieved with the D-602, D-702,
and three-way D-803.

With the exception of the D-302,
the DAVIDS® have an LED over-
load indicator to signal overload risk
to the tweeters.

The D-602, 702, and 803 come in
a choice of a walnut wood veneer
cabinet for a touch of visual warmth,
or the standard black finish cabinet.

VISONIK HIFI You'll hear more from us"
Visonik of America, Inc./1177 65th Street/Oakland, CA 94608

Registered Trademark, Visonik K. G., TM© 1978, Visonik of America, Inc.

Enter No. 60 on Reader Service Card

Whatever DAVID® you choose,
whether the tiny D-302 or its big

(but still relatively small) brother, the
D-803, you can be sure you will
own a loudspeaker whose size
makes it possible to have the best
sound wherever you want it.

See and hear today's concept in
loudspeakers at your Visonik dealer.
Write us or call this toll -free number
for the name of your nearest dealer.
(1)800 423-2355, extension 606.
In California, call (1) 800 232-2175,
extension 606.
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See why TDK
It's the little things you can't see

that make a big difference in the way it sounds.
At first glance different brands of
tape look pretty much alike. But if
you look closely, you'll find there are
many subtle differences. And it is
these differences that make one tape
stand out above all others.

Now you might not spend a lot of
time looking closely at tape. But we
have to-that's our business. At
TDK we're committed to constantly
improving our products. For years,
our SA cassette has been the High
bias reference standard for almost all
quality cassette deck manufacturers.
Yet we've incorporated improvement
after improvement into SA's tape
and mechanism since its introduction
as the first non -chrome High bias
cassette in 1975. These advances
mean better quality sound for
you. TDK makes this possible,
by continuous attention to
the little things you
can't see.

The Particles
The lifeblood of recording
tape is microscopic magnetic
particles that can be arranged
in patterns to store and reproduce
sound. At best, they are as
small as possible, uniform in size and
shape; they are long and narrow (the
greater the ratio of length to width,
the better); and they are tightly,
uniformly packed together, with no
gaps or clumps.

Over 40 years of experience in
magnetic ferrite technology and 25
years in developing and manufactur-
ing recording tape, bring the TDK
SA and AD cassette particle
formulations as close to these ideals
as current technology will allow.

The TDK SA particle is a cobalt
gamma ferric oxide compound made
highly stable by our proprietary
cobalt -ion adsorption process. The
SA particle possesses one of the
greatest length/width ratios of any
particle used in audio cassette
recording: an amazing 11:1. These
little wonders are truly "state-of-the-
art," and mean higher maximum
output level (MOL), higher signal-to-
noise and lower noise.

The particle in TDK AD is pure
gamma ferric oxide; it has been
developed specifically for use in
Normal bias decks-in the home, car,
in portables. With a length/width
ratio of 10:1, the AD particle can
deliver what most conventional
cassettes lack: an extended, hot high
end, to capture all the elusive highs
in music, from classical crescendo
to raging rock and roll. It
is the logical successor to the world's
first high fidelity cassette tape
particle, TDK SD,
introduced in
1968.

TDK SA tape surface (left) enlarged
30,000 times. TDK Super Avilyn parti-
cles (right) enlarged 20,000 times.

The Coating
To best attach the particles to the
film used for backing, it's necessary
to coat that film evenly, with neither

clumps nor gaps of oxide build-up.
So we suspend our particles in a
unique new binding, and we're
fanatic about the way we do it. TDK
engineers and craftsmen wear
surgically clean robes and caps, and
we vacuum the air to eliminate

Tape layers: coating (top); backing.

contaminating foreign matter
and disruptive static charges.
The high packing density
that results means that the
tape is prepared to handle
high input level musical peaks
gracefully, and without
distortion.

The Base Film
We coat our oxides on broad
rolls of supremely flexible,
but nearly stretch -proof
polyester film, to make sure

TDK cassettes don't tangle or intro-
duce wow and flutter.

The Polishing
After each roll is coated, it goes
through a polishing process called
"calendering." Any oxide is removed,
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sounds better.
and the surface is smoothed to
reduce tape head wear and oxide
shedding. Reduced friction across the
tape heads means lower noise.

The Edge
If you look closely at the edges
of TDK's tape, you'll find that
they are uniformly straight
and parallel to a tolerance of one
micron. That's because we slit
our tape by pulling it across an
array of precisely -positioned,
surgically -sharp knives. That
means the tape movement is
unimpeded; and mis -
tracking that could result
in garbled stereo is
eliminated.

The Hub/Clamp
Assembly

TDK has met a major
challenge which has
always faced cassette
manufacturers:

The Inspection
Before any of our tape is loaded into
cassette shells, it must pass a series

of inspections to

The TDK high tolerance
tape/leader splice.

anchoring the tape
to the hub without causing

mechanical problems. We use
a unique double clamp system we
pioneered. It practically eliminates
wow and flutter, distortion, drop-
outs and other problems related to
poor winding. Some manufacturers
use plastic pins jammed into notches
on the edge of the hub. This system
can lead to uneven winding, which
causes the edges to feather, the tape
to bulk unevenly, and occasionally,
to snap at the anchor.

The Cleaning
Like most leader tape, ours is
designed to protect the recording
surface from stress, and to provide a
firm anchor to the hub. Unlike most
leader tape, TDK's cleans your
recorder heads as it passes by.

The Splice
Our splices are firm, with leader and
tape lined up exactly. Our splicing
tape is specially designed not to
bleed adhesive into the cassette
mechanism, which could gum up the
works. (c) 1978 TDK Electronics Corp.

The TDK double
clamp system.

see if
it matches up

to our own rigorous
standards. If it doesn't

pass, it's discarded. We
never compromise on quality.

The Music and the Machine
We go to more trouble than most
companies do, when we manufacture
our cassettes. We see to all the little
details, so you can hear more of your
music. Our super precision cassette
mechanism delivers the tape to your
heads precisely, without introducing
friction, wow and flutter and other

problems in the process.. And we
back that mechanism, and
the tape within it, with
high fidelity's original full
lifetime warranty, a measure
of the value we have placed
in our cassettes, for over
10 years.

So next time you buy cassettes,
look closely at TDK, and think of all
the little things you can't see that
make our cassettes just that much
better. TDK Electronics Corp.,
Garden City, NY 11530. In Canada:
Superior Electronics Ind., Ltd.
'In the unlikely event that any TDK audio cassette ever
tails to perform due to a defect in materials or
workmanship, simply return it to your local dealer or to
TDK for a free replacement.

The machine for your machine

Enter No. 51 on Reader Service Card
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tablets and, even earlier, collections of
small clay tokens in various meaning-
ful shapes, now discovered to an-
tedate even writing itself. They, too
had to be organized so you could find
what you wanted and use it.

Nowadays, we have expanded the
library idea to cover anything with a
message on it, like a recording, which
we want (a) to collect and preserve,
(b) to organize and make accessible,
and (c) to use. These are the three es-
sentials of any library, public or pri-
vate, and you can see nicely where
you fit in. Libraries are now mostly
public but there are and always have
been private libraries, collections, of
every imaginable size. My father had a
distinguished library of books, some
rare, many with personal dedications
from the author, some first editions,
numerous big "complete" sets, and up
to 50 handsomely bound volumes.
Shakespeare, Mark Twain, Jane Aus-
ten, H.G. Wells, O. Henry - I read
through most of them as a kid, just
browsing. This was decidedly a private
library and so today is my own even
larger library of sound recordings, and
so is yours. Always the same three
essentials, collect, make accessible,
and use. But it is the middle one,
accessibility, which is the important

24 one.

Audio Accessibility
Maybe I'm using the wrong term

here. Is it, instead, a private museum
that you have in your assembled hi-fi
software? The museum is a much new-
er institution than the library (basically'
19th century), and it is different,
though the two overlap in many ways.
A museum is a collection too, semi-
rearrangeable, primarily set up for
show, organized to impress an eager
audience. So is your hi-fi collection a
private museum? I'd say so. You put
on a (different) show each time you
show off your fi. And you surely want
to impress an eager audience, even if
only an audience of one. As a "show -
able" collection yours is definitely
museum -like.

Museums, too, are mostly large and
public but there are a few private mu-
seums and quite a number of ex -pri-
vate ones, like the Frick in New York
and Mrs. Gardner's Museum in Bos-
ton, surely the zaniest museum you
ever saw, if it still is as it used to be.
Mrs. G. was wealthy, and she collected
all right. She built herself a show-off
place that must be seen to be
believed, a vast Edwardian indoor bo-
tanical garden with pool, all iron and
glass, where masses of flowers and
shrubs and trees (often changed)
mixed themselves up with a motley art
display. Unique but, what with swim-

ming pool hi fi among the palm fronds
(California) and loudspeakers in the
trees (Florida?), we surely could do
roughly the same.

Even without the hoopla, you can
have your own little museum, provid-
ed you organize it with some sort of
system. That's what I'm getting at. Or
library, if you wish. Either way, it is
better to get started before the crunch
comes, if you clearly see that it is,
indeed, coming. Take a look around
you, as per the above. Yes, things are
beginning to slide towards chaos? Are
you wading already knee deep in piles
of records, or even ankle deep?

Magpie Mimicry
File cards, I must say, are the final

and most ambitious resort, also the
most demanding, when all else has
proved inadequate. I've had file cards
for years, but I got to that stage 'way
back, and out of the most dire necessi-
ty, having tried just about everything
else in turn. I think I can make some
useful suggestions, if only to get your
mind going, but space is up for now
and so I begin, reassuringly, with the
most elementary suggestion of all.
You've already put it into practice, un-
less you are color blind. Memorize
your record jacket's front art. And then
go look for what you want by shape
and color. Especially, like the magpie,
for color.

So you spread out your LP records
luxuriantly, all over the place, just as
already described, and you look for
the right color. It's that bright red one
with the blue picture in the middle. Or
the mottled olive that looks like wall-
paper. Even better, you can go for por-
trait identification. The glowering guy
with the long curly hair. That leering
grin on the pianist who has just had 50
color shots made of him (40 of which
will appear on his other records) and
he is getting hysterical under the
camera's relentless gaze. Did you see
the recent Columbia cover of the late
Georg Szell holding up one hand in
front of his face to hide it from the
camera? That one broke me up. They'll
use anything to get your attention
today, even the misfires! So much the
better. It's that much easier to find the
record you want, among the dozens,
the hundreds, the thousands that you
own, in your own museum.

The trouble with this non -system,
though, is that you will have to leave
your records out and visible. Other-
wise it won't work. So I predict that
this stage in your collecting life will be
short and snappy. "GEORGE, PUT
THOSE RECORDS AWAY - don't you
know the Smiths are coming for
dinner?" That'll be the beginning of
the end. Q

Tandberg's New TD 20 A
With The Exclusive
ACTILI`IEAR Recording System

Tape recorders can no longer be
looked upon as independent units in to-
day s extremely sophisticated sound
systems but rather as components
with tin a -otal system with performance
capability as technically advanced as all
other components cf that system.

Drawing upon its unequalled 30 year
trad!tion n magnetic recording technol-
ogy, Tandberg has met this challenge by
developing a completely new concept in
tape recording known as ACTILINEAR
Recording (Patent pending) for their
new, advanced open reel and cassette
machines.

h conventioral recording systems,
the summation o' record & bias currents
in the recording head is done through
passive components, leading to inhe-
rent compromise solutions. The new
ACTILINEAR Reccrding System is to-
tally free of these compromises, as the
passive components have been re-
placed with an active Transconductance
amplifier -developed by Tandberg. Just a
couple o" its many benefits are: up to 20
dB more headroom- over any recording
system currently available, and the abil-
ity to handle the new high coercivity
tapes.

Iin fac-, Tandberc's new ACTILINEAR
Recording System, when used in con-
junction with the soon -to -be -available
metal particle tapes now under intense
development in tf e U.S., Japan and
Germany, offers performance paramet-
ers approaching those of experimental
Pulse Code Modulation (PCM) technol-
ogy yet s fully compatible for playback
on all existing tape recorders. It is liter-
ally a machine for the future, with no ob-
solescence factcr, as it can be used with
any type of recording tape, available
now or in years to come.

-andberg engineers have mated
this new recording system to a logic-con-
trol ed, tour- mcto-, solenoidless tape
transport of advanced design, which,
like the ACTILINEAR concept, is totally
unique on the market today.

Other superior features of the TD 20
A induce: built-in Sel. Sync.  front
panel b as adjustment  front panel
2 -position micrcphone sensitivity
switch  frequency- corrected, peak-
readirg VU meters, with new graphics
designed for improved readability  four
line inputs + mas-er gain control  a
"free" mode + Edit/Cue facilities for
easier editing  LED mode indicators 
separate power supplies for operational
functions and aucio functions  rack
mount capability  optional wireless,
PCM infrared remote control.

Visit your authorized Tandberg dealer
for a demonstration of the new TD 20 A
deck, and discover how tape recording
will be cone in -he years to come. For
your nearest dealer, write: Tandberg of
America, Inc., Labriola Court, Armonk,
N.Y.10504.

TANDBERG
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It seems that Mrs. Murphy has
moved her Fudge Shoppe & Speaker
Works from Indiana to Kansas. Do you
know of any way to induce her to
move back to New York? I'm sure she
would be happier with Larry Zide at
db Magazine.

W.J.J. Hoge
Boy Wonder

"Live" Rock
Dear Sir:

In answer to Michael Kiley's letter in
your September, 1978, issueof Audio,
can't understand how Mr. Kiley can

EQUALIZERS...
PRE -AMP EQUALIZERS...

CLASS "H" AMPLIFIERS...

say that "live" rock performances
aren't live. Granted, rock musicians
use many different electronic devices,
but if you take away the musicians
what do you have? Nothing but a lot
of electronic gear in one place. The
musician is still the creator of the
sound, not the equipment. Mr. Kiley
doesn't have to like rock music, but
denying its existence and the talent of
rock musicians is going a little too far.

Bill Strateff
Akron, Ohio

(Editor's Note: "Not live" in Mr.
Kiley's usage means non -acoustic. E.P.)

the Great Equalizers...

State-of-the-art in EQ-we're still the only
high quality full -line equalizer manufac-
turer- all U.S. made. From S249.

the Perfect Pre -Amps...

Two Preamp Equalizers. Features avail-
able include: Tape Eq/Signal Process-
ing/Moving Coil Inputs/Tape Dubbing.
From $549.

and the NEW CLASS "H" 250 watt NON -LIMITED Amplifiers...
The new Class "H'" Analog logic Var!-
Portional circuit with Auto -Crowbar protec-
tion circuit, input level controls, adjustable
range meters, main and remote speaker
selection, clipping indicators, Vari-Portional'
indicators and speaker protection. 250
watts RMS minimum p/c 20-20KHz @ 8
ohms, less than 0.1% THD. T.I.M. better than
0.02%. Slew rate better than 50V per micro-
second. 3 models, From $649.

equalizers

P1e-Qamplifiers

-51<"'"'"

WWI

Includes TEST REPORTS, complete specifications, Class "H" ampli-
fier ENGINEERING REPORT, EQ COMPARISON CHART, and the
"WHY'S & HOW'S" of equalization-an easy -to -understand explana-
tion of the relationship of acoustics to your environment. Also con-
tains 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" EQ evaluation checklist so you can FIND OUT FOR
YOURSELF WHAT EQ CAN DO FOR YOU!

U.S.: T721 Newport Circle, Santa Ana, CA 92705  CANADA. 5440 Wingate Rd.. Mississauga, Ontario

Enter No. 45 on Reader Service Card

Audio -Visual Helpmate
Dear Sir:

Apropos to your column on VTRing
in the July, 1978, issue of Audio, per-
haps some of your readers can answer
a pathetic cry for help from the far
Pacific. A friend of mine in Manila is
looking for opera and ballet recordings
in the Betamax, V-matic, or VHS for-
mats to add to his personal collection.
He is hoping to find an enthusiast will-
ing to correspond with him out in the
"boondocks."

Those interested should write to:
Jose Matti, No. 41 Alfonso XIII St., San
Juan, Metro Manila, Philippines.

Any and all cooperation will be
appreciated.

Odin Thaanum
San Diego, Cal.

NAPCO's Mary Claffey Wins
ABP Circulation Award

-
,rrC.:-.r

tij
Mary Claffey, Vice President and Di-

rector of Circulation at North Ameri-
can Publishing Company, Audio's par-
ent company, has received the 1978
American Business Press National Cir-
culation Career Award in recognition
for her contributions to circulation and
publishing. In 1958, when North
American had only one publication,
she was the entire circulation depart-
ment - as well as the bookkeeper,
office manager, and telephone opera-
tor. Today she is responsible for ad-
ministrating a department of 64 people
which provides a complete circulation
operation for 25 publications and
newsletters, as well as direct -mail
activity. Under Ms. Claffey's direction,
the circulation operation was convert-
ed to a computerized system which
has saved the company a considerable
amount of time and money. In 1972
she presented the postal authorities in
Washington with an innovation in the
handling of controlled circulation per-
mits.

AUDIO  November 1978
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YOU SHOULD EXPECT MORE
FROM THE PHASE 4000 SERIES TWO.

Even if you re made out of
money, you'd be hard pressed to buy
more preamp.

The Phase 4C00 Series Two goes
way beyond the boundariesl of
conventional preamps. First, the 4000
prcoesses and amplifies your music
without introducing any significant
noise cr distortion. Then it actually
compensates for losses in dynamic
range and signal-to-noise ratios
that occurred way back in the
recording process!

To prevent overloads, studios "peak
limit' the high-level attacks common in

today's music. The 4000 Series Two
has highly advanced circuits to read
peak lim ting, and immediately restore
the Idyramic range. The combined
overall dynamic range is increased by
17.5dB. So when Charlie Watts hits a
cymbal. it sounds like a cymbal!

The L000 Series Two also spots low
level gain riding, where the recording
engineer adds vo ume to a
low signal to overcome
noise or the ryas- AND YOU GET IT

at your ?h.ase

ter tape. The Linear dealer.

Downward Expander immediately
expands the dynamics, so you
hear the bass as the conductor
called for it, not as the eng neer
delivered it.

The 4000 Series Two second
generation Autocorrelator reduces
record hiss, tape hiss, and FM
broadcast no se. Weighted overall
noise reduction is -10dB from 20Hz
to 20kHz. So your music comesclean,
and the background is si ent.

The 4000 has two new RIAA phcno
stages which eliminate low level
switching and reduce hum and CB
interference to a minimum.

Tape monitor and dubb rg circuits
allow copying between decks, while
listening to a third orogram source
There's a separate direct coupled
(OCL) Headpione Amplifier An
infrasonic filter eliminates audible
effects caused by rumble We could
go on forever, but you get :he poirrt.

Tl-e Phase 4C00 Series
Tvvo. is waiting 'or you

u

THE POWERFUL DIFFERENCE
Phase Linear Corporation, 20121 48th Avenue West. Lynnwood. Washington 98.03E

MADE IN US A DISTRIBUTED IN CANADA BY H. ROY GRAY LTD. AND IN AUSTRALIA BY MEGASOUND PTY LT D
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SEEK AND YE SHALL FIND!
If you're one of those people that want facts instead of fluff then Fidelity Research is your
kind of company. You see we're one of those old fashioned companies that would rather
spend it's money on research and development than slick, glossy ads. So, we've developed
some fact sheets on our moving coil cartridges, tonearms and related equipment. If you're
serious about the optimum tonearm cartridge combination then give us a call toll -free. Well
send you the facts. Nothing more. Nothing less.

1-(800) 821-2280 (ext. 110)
Mo. residents 1-(800) 892-589G ext. 110

FL, Fidelity Research/America Fidelity Research/Canada
 P.O. Box 5242, Ventura Ro -Bar Electronics, 134 Doncaster #7

Calif. 93003 (805) 642-9277 Thornhill, On'ario L3T-1L3 (416)881-2331
Enter No. 18 on Reader Service Card

Move Your Old Equipment Fast
In Audio's Classified Section

ToP AUDIO

NATIONAL
WO HEADQUARTERS

For Famous Brand
Electronics By Mail

1150 N. Powis Rd., West Chicago,
III. 60185 (312) 293-1825

All Orders Shipped In
Factory -Sealed Cartons

Write Or Call For

The lowest Prices

Anywhere!

MILLION SSS INVENTORY

LOWEST PRICES ON
RECEIVERS TURNTABLES TUNERS
SPEAKERS CHANGERS CARTRIDGES

TAPE DECKS AMPLIFIERS HEADPHONES
CALCULATORS COMPACTS CAR AUDIO

Top Discount AudiOÑe:°cñ.:9ó.ripa 60185
(312) 293-1825

AU9
We honor Master Charge and

DateBank Americard.
Pease send me a quote on:

MR.
MS

IL WI

CRAIG ANDERTON MEETS'..
COMBO

ORGAN,

THE RESULT:9NUA
from

FORGET ABOUT THIN -SOUNDING
COMBO ORGANS; ORGANTUA HAS:
THREE INDIVIDUAL RANKS (EACH WITH
5 POSITION OCTAVE SELECT SWITCHES)
FOR A RICH, THICK SOUND.

ORGANTUA REPRESENTS THE FIRST
MAJOR ADVANCE IN COMBO ORGANS
IN 10 YEARS, SEND FOR OUR INSTRUC-
TION MANUAL IT TELLS THE FULL STORY.

no.6780 - ORGANTUA KIT - $279.95
(shipped f reight collect I

ALSO AVAILABLE CUSTOM ASSEMBLED

() I'm convinced - Send Organtua Kit
($279. 95 enclosed)

() Send Organtua Instruction Manual
($5 refundable with kit purchase)

() Send FREE Catalog
name:
Address:
City: State: Zip:

MiaDEPT. 11 A ,1020W. WILSHIRE,
OKLAHOMA CITY, OK 73116

This cable works out well because it
provides much better shielding than
the spiral -wrapped cables we usually
find. However, it has a higher capaci-
tance per foot than other kinds of
cable, which may be a consideration in
such applications as phonograph ins-
tallations.

Be sure to route all a.c. lines away
from audio cables. Good shielded
cables, as well as careful wire routing,
may well cure any hum condition you
have.

Amplifier Hiss
Q. I have a problem with my receiv-

er. It produces an audible hissing
sound when in either AUX, Tape Mon-
itor, or the Phono mode. The hiss is
present with the speakers, the cassette
deck, the Dolby Noise Reduction, the
turntable, everything except the FM
position. When I took my receiver to a
technician, he said that his speakers
showed no sign of hiss at normal lis-
tening levels. He said that he could
hear a hiss when headphones were
used, but this was not uncommon
with an integrated amplifier. He added
that I shouldn't be able to hear hissing
in my speakers unless I listened at high
output levels. I understand that there
will be noise in even the best of sys-
tems, but this is a very audible hiss.-
Dale C. Allen, Roanoke, Va.

A. Probably your service shop used a
speaker with less efficiency than your
speakers, and this would eliminate the
problem as far as he was concerned.
Presumbly the hiss of which you speak
is present even when the volume is
turned all the way down. This means
that it occurs in the audio stages after
the volume control. This hiss may be
inherent in the design of the amplifier.

Your letter has a statement in it
which puzzles me somewhat. You
state that if you listen to FM, you do
not hear this hiss. Perhaps there is
some kind of gain reduction switched
into the circuit, resulting in elimina-
tion of the hiss. Also you may have
one of those circuits in which signal is
introduced into a stage before the vol-
ume control and FM signals are the
loudest, producing more voltage at the
input of such stages. This means that,
when listening to FM, the volume con-
trol must be lowered more than for lis-
tening to other program sources and
this would prevent hiss from being
audible. If this is the case, then the
hiss is generated between the input to
the high-level sources and the volume
control.

AUDIO  November 1978
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Your choice

between these new LLB turntables
depends on how you feel

about bearing arms.
Although these two turntables are

being introduced simultaneously, the
PD -272 (with integrated tonearm) was
actually designed and produced first.
Its operation is purely manual-no
automatic assist whatever. So if you
believe that any amount of automation
implies compromise, the PD -272
should appeal to you.

The performance will certainly
appeal to purists. The servo -controlled
direct -drive brushless DC motor with
its gapless pole design is totally free
of the cogging (pulsing) that plagues
many other direct -drive motors.

The straight, statically -balanced
tonearm has several important design

features. For example, the vertical
pivots extend through the arm rather
than simply suspending it from the
outside. This minimizes lateral play
and assures that the stylus will always
remain perpendicular to the record.
Also, the arm's nested tube construc-
tion and internal damping deal very
effectively with resonance.

Then for those audiophiles who like
to go their separate ways, we produced
the PD -270 (like the PD -272 but less
tonearm) and the TA -1 (separate
tonearm). With TA -1, you change
cartridges by changing the entire
tonearm tube. This system is much
better than changing headshells since

it minimizes mass at the cr tical point
of the tonearm. The TA -1 aso has a
built-in stabilizer below the arm t ase
which damps out vibration.

This additional flexibility nas ds
price. The PD -270 drive system s
$285; the TA -1 to -warm, $125. Tit e
complete PD -272 is $345. And hr
either tonearm, the new 116-C m wing
coil cartridge, $195.)

As you can see, you do I- ave to
decide how likely you a -e to want
interchangeable tonearms n the
future. Think about it on yo Jr war to
your LUX dealer. If it's still a proem
when you get there, he'll help you
bear up under it.

I,UX Audio of America, Ltd.
160 Dupon: Street, Plainview, New York 11803  In Canada White Electronics Development Corp , Ontario

PD -272. Effective tonear-i len.3 h:
240mm. Tracking force calibratñI
0-3 grams. Accepts cartri iges -nm
4-11 grams. Anti -skating, viscous -damped
cueing, adjustable height Illumi sated
strobe, pitch variable ±4 won and
flutter less than 0.03% (WRMS), umble
more than 60 dB. Same drive system
specifications apply to PD -270. Both
include removable dust cover.

TA -1. Straight, tubular, static-ba anced
Interchangeable tube. Stabilizer. Other-
wise similar to tonearm o' PD -272.
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IDEAL FOR
SHURE

cartridges

One size fits
all Shore

cartridges

Needle in the
hi-fi haystack
Even we were astounded at how
difficult it is to find an adequate
other -brand replacement stylus fora
Shure cartridge. We recently
purchased 241 random styli that were
not manufactured by Shure, but were
being sold as replacements for our
cartridges. Only ONE of these 241
styli could pass the same basic
production line performance tests
that ALL genuine Shure styli must
pass. But don't simply accept what
wesayhere. Send for the documented
test results we've compiled for you in
data booklet # AL548. Insist on a
genuine Shure stylus so that your
cartridge will retain its original
performance capability-and at the
same time protect your records.

Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204
In Canada: A.C. Simmonds & Sons Limited

Manufacturers of high fidelity components.
m5,1,11n1e>_ .,nnv1'7.tansrind whited citruitn'

Bert Whyte

In spite of the introduction of mag-
netic tape and subsequent open -reel,
cassette, and 8 -track prerecorded for-
mats, the venerable phonograph
record has remained the chief source
of music for the audio consumer. Ever-
ytime an advance was made in the
magnetic recording medium, the
doom -sayers predicted the demise of
the phonograph record. Subsequent
technical shortcomings and economic
considerations in prerecorded tapes
kept the phonograph record flourish-
ing. When stereo tape arrived on the
audio scene in the early 1950s, it
looked like this development would
indeed mean the end of the phono-
graph disc. After all, how could stereo-
phonic sound be recorded on a disc?
Two sets of grooves on a disc were im-
practical for many reasons, and the no-
tion of two signals contained in a sin-
gle record groove was sheer fantasy.
Right? Wrong. Had the doom -sayers
delved deeply enough into the dusty
archives of audio, they would have
found that an unsung genius named
Alan Blumlein had invented the single
groove stereophonic disc in 1933! Per-
haps if Blumlein had not met his un-
timely death in an aircraft accident in
England during the Second World
War, the stereophonic phonograph
record would have become a commer-
cial reality long before 1958. In any
case, over the years the phonograph
disc has repeatedly demonstrated its
technical resiliency and longevity.
Now, with the anticipation of digital
disc recordings, a long road stretches
ahead for the brainchild of Thomas
Alva Edison and Emile Berliner.

All this preamble was in aid of the
fact that if you have a phonograph
record with grooves, you most as-
suredly have to have a phono pickup
cartridge to trace the signals impressed
in those record grooves.

While it might seem perfectly obvi-
ous that the phono cartridge is the first
element in the audio chain of repro-
duction and, as such, can have a pro-
found effect on sound quality, the av-
erage audio consumer is usually more
concerned with the nether end of the
production chain, the loudspeaker.
When a music lover no longer is daz-
zled by the delights of his first audio
system and begins to listen more criti-
cally, usually the first upgrading of his

system is the aquisition of better quali-
ty loudspeakers. A bit later on, having
become still more knowledgeable in
the ways of audio, he opts for a better
receiver or amplifier. Having advanced
this far, he finally gets around to up-
dating his phono cartridge. Our newly
minted audiophile has followed a

well-worn route in the improvement
of his sound system. Yet it is obvious,
that even if our audiophile acquires
the very best speaker on the market
and the ne plus ultra in amplifiers, the
entire system is only as good as the
phono cartridge at the beginning of
this audio chain. I personally feel that,
all things considered, upgrading a

phono cartridge is the quickest, surest,
and usually least expensive way to im-
prove the quality of a system.

Cartridge Configurations
Over the years, the quest for higher

quality pickup cartridges has produced
some unusual and very exotic configu-
rations of this component. But basical-
ly we have had relatively few princi-
ples involved in these designs. Early
on, we had pickups with crystal and
ceramic elements which produced
sound by their piezoelectric effects. A
big step forward in the evolution of
phono cartridges was the introduction
of magnetic pickups. These employed
such designs as variable reluctance,
moving magnet, moving iron, induced
magnet, and moving coils to generate
an audio signal. Whatever the design,
they shared in common a relatively
low output, necessitating the use of a
preamplifier and in the case of mov-
ing -coil pickups, a pre -preamplifier.
Needless to say, in the course of time
some brands of magnetic cartridges
have become pre-eminent and have
dominated the field. In America such
names as Shure and Pickering/Stanton
come to mind. Between them they
hold many of the basic patents for
moving -magnet phono cartridges.
Moving -coil cartridges have always
been considered fairly esoteric items
or, if you will, in the province of audio
faddists. Ortofon was the principal
supplier of moving -coil pickups until
recent years, when all of sudden there
was quite a proliferation of these
pickups from Japan. Now, among fa-
natic audiophiles, moving -coil pickups
have acquired a whole "mystique"
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11111 fact:
11.111 calling this a "brush"

is like calling this a"radio"

we call it a Dynamic Stabilizer
...critics call it a major innovation

True, the device on the front of a V15 Type IV cartridge
bears a superficial resemblance to a cleaning brush.

In reality, it is a complex, exquisitely engineered
subassembly which performs several complex functions

that measurably enhance the quality of
record reproduction!

Each one of its 10,000 conductive carbon fibers is
positively grounded to discharge ever-present static

electricity from the surface of your records. This eliminates
static clicks and pops, as well as the tracking distortion

produced by the varying electrostatic attraction between
the record surface and the tone arm.

What's more, the Dynamic Stabilizer incorporates
Shure -developed viscous damping that results in a

uniquely efficient suspension system which maintains
precise cartridge -to -record distance and uniform tracking

force-even on severely warped records. The stabilizer
also acts as a shock absorber to cushion the stylus in case
you accidentally drop the tone arm onto the record.

Finally, the tiny carbon fibers are so fine that 10 of them
can fit inside a single groove to sweep free minute
dust particles.

This integrated approach to pure sound reproduction
extends throughout the design of the V15 Type IV.
It sets a new standard of high trackability at ultra -low
tracking forces-even on records that are warped, dusty,
and charged with static.

If faithful reproduction of all your recordings is of
paramount importance to you, we invite you to audition
the V15 Type IV with the Dynamic Stabilizer. Or, write for
the complete story (ask for AL569).

V15 Type IV...the stabilized cartridge

I-IL.JIE ®
Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Sons Limited

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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and have become a cult item, much to
the dismay and chagrin of the moving -
magnet pickup manufacturers. I has-
ten to add that their dismay is not in
loss of sales, because the moving -coil
market is miniscule in comparison to
the world market for the moving -mag-
net types. Rather, the distress of these
manufacturers is in the claims made
for the superiority of the moving -coil
designs. They consider these claims to
be far-fetched, unfounded, and un-
provable. Companies like Shure and
Pickering/Stanton maintain elaborate
and costly research facilities staffed by

some very bright engineers, and they
are ready at the drop of a stylus to re-
fute the claims of the moving -coil
camp. I should point out that Joe Gra-
do holds a number of patents on mov-
ing -coil cartridges in this country, but
does not manufacture this type of
pickup. There are also beady -eyed
cynics who remind us that some of the
Shure and Pickering/Stanton patents
run out in two years, and that there are
container ships loaded with moving -
magnet cartridges sitting in Japanese
harbors ready to flood this country
with that type of pickup.
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Fig. 1 - Response of MX -10 pre-
preamp to 1 -MHz square wave. Out-
put level is 4 V p -p. Horizontal scale is
0.2 pS per division.

Moving -Coil Mania
What are some of the claims cited

by the high -end audiophiles that make
moving -coil pickups so desirable?
They say that the lower moving mass
of the.MC pickup makes it easier to
achieve lower stylus tip mass. Because
the coils have few turns of wire in
comparison to MM types of pickup,
the inductance of moving -coil pickups
is very low. The effect of this is to raise
the resonance peak out of the audio
range. Moving -coil pickups are regard-
ed as having minimum hysteresis
effects, and the flow of magnetic flux
between poles is more balanced. MC
afficionados say their pickups have
higher definition, retain ambience and
"air" around musical instruments,
have lower and "tighter" bass re-
sponse, give better stereo imaging and
have more "musicality." Some au-
diophiles also feel that since records
are cut with moving -coil cutting
heads, playback with moving -coil
pickups is a logical conclusion. This
has been pretty thoroughly disproven,
and even the hard core MC fanatics
are acknowledging this to be so. The
MM manufacturers can refute most of
these claims with hard, cold figures to
prove their point. They say that MC
pickups cannot track as high a velocity
signal as their MM units can. Further-
more, their pickups can track those ve-
locities at much less stylus pressure.
The MM people can prove a flatter fre-
quency response, casting an accusing
finger at the rising high end response
of a number of MC pickups. They
point out the generally higher cost of
MC pickups and the fact that some
sort of voltage step-up device is a

necessity.
This last is indeed the case, and the

device can take the form of an elec-
tronic pre -preamplifier or a step-up
transformer. Which brings me to the
main thrust of this article. If, in spite of

Enter No. 4 on Reader Service Card

AUDIO  November 1978

AmericanRadioHistory.Com



At the very edge of audio technology
is exactly where the new Yamaha A-1
Amplification System stands.

Our engineers got there by cutting out
excess circuitry and components through
innovative configurations that reduced the
very number and possibilities for noise and
distortion to occur. It's as close as you can get
to the proverbial straight wire with gain.

For a key example, note the computer -
grade DISC switch on the right front panel.
Engage it and you virtually direct -couple the
phono cartridge to the output power amp.
When disengaged, the tone
control circuit is inserted
between the DC phono equal-
izer and the DC amplifier.
Sleekly positioned behind the
bottom front panel, these
precision tone controls can be
used to enhance any signal source.

There's even a built-in MC Head Amp so

you can enjoy the transparent highs and
extended frequency response of a moving coil
phono cartridge.

In short, precision sound has never been
achieved so cleanly and simply in look and
function. So go for the cutting edge. Listen to
the new A-1 Amplification System and its
companion, the new T-1 Tuner, at your
Audio Specialty Dealer.

For his name, check the Yellow Pages, or
write Yamaha.

Audio Division. P.O. Box 6600. Buena Park, CA 90622
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the challenges of the MM manufactur-
ers to the claims of MC pickups, you
still have a preference for the MC type
of pickup, it is indisputable that the
quality of sound of the pickup is pro-
foundly influenced by the quality of
the step-up device. Most of the MC
manufacturers make step-up trans-
formers, along with some from inde-
pendent manufacturers. The best of
these appears to be the high-priced
Verion transformer, which is very care-
fully shielded and has no hum. How-
ever, there are many MC adherents
who state that transformers are subject

to hysteresis effects, core saturation,
and that they degrade frequency and
phase response.

I won't get into that dogfight, but
there is no doubt that a great many
MC faddists prefer pre -preamplifiers.
There must be at least a round dozen
of these units on the market, and the
audiophile press is constantly testing
them, looking for a sort of "Holy
Grail" that will provide the necessary
step-up voltage for their MC pickups
with a minimum of signal degradation.
I have tried a number of these devices
with varying degrees of success. Re -

Cause for Celebration.
On the 25th September 1957 we manufactured

the first production Quad full range electrostatic
loudspeaker, which continues to play music in the
home of its original owner, Phil Tandy.

It is no accident that 21 years later we still
manufacture this loudspeaker unchanged and that
it is still widely regarded as the standard by which
others are judged.

In a world in which we are constantly led to
believe that technology is advancing by leaps and
bounds, Quad products are conspicuous for their
ability to remain on top, reflecting the care,
thought and ingenuity invested in their design and
development.

For some, the electrostatic loudspeaker has
been a source of pleasure for years, while others
are discovering for the first time just how
satisfying reproduced music in the home can be.
We feel certain that all our customers will find
satisfaction in knowing that the Quad
electrostatic loudspeaker has come of age.

Next time you listen to music at home, take a
little notice of your loudspeakers.

The Acoustical
Manufacturing Co. Ltd.,
Huntingdon, Cambs.
PE187DB England
Tel: (0480) 52561

QUAD
for the closest approach to

the original sound
QUAD Is a Reg,stered Trade Mark

4

Fig. 2 - Response to 125 -kHz triangle
wave at 4 V p -p. Horizontal scale is
2 NS per division.

cently I was sent a prototype model of
a pre-preamp, and the results have
been nothing short of phenomenal.
Every once in a while an item of audio
equipment comes along that is so out-
standing in quality and innovative de-
sign that it sets new standards. The
Mark Levinson LNP-2 preamplifier of
some years ago was such a product. In
the same lofty category is Audio
Standards Corp. Model MX -10 mov-
ing -coil pre -preamplifier. The guiding
light behind this unit is John Dunlavy,
an engineer with formidable qualifica-
tions, who holds some 34 patents in
the fields of antenna design and wave-
form theory. Many of the antennas on
space vehicles orbiting the earth are of
his design. Audio has been an abiding,
if not over-riding addiction for most of
his life, and the components he has
designed reflect some very original
thinking.

Pre-preamp "Specsmanship"
The MX -10 is larger and heavier than

most such units on the market, and
there is a very good reason for this.
The unit is 6 -in. high by 5S/8 -in. wide by
10 -in. deep and weighs in at a substan-
tial 15 pounds. A walnut enclosure
:ontains the pre-preamp and a power
supply. Each is in a separate shielded
module which is made of a 4 -inch
diameter, 3/16 -in. steel pipe. The end
zaps are also steel, plated with 24K
gold for maximum contact and mini-
mum corrosion. The power transform-
er is toroidal, and there is separate
power supply filtering for each chan-
nel. The power supply is highly regu-
lated, maintaining 0.1 per cent over an
input range of 105 to 130 V or 210 to
260 V. The MX -10 is an all FET design,
using selected very high transconduc-
Lance, planar junction FETs. There is
no inverse feedback in the circuit, and
the slew rate is a rather incredible 400
volts per microsecond. Those who feel
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COVNTER
REPEAT 12.

TEAC A-6600
AUTOMATIC REVERSE

Wow & Flutter: 0.05% (754 ips)
Signal-to-noise Ratio: (3% THD. Wtd.): 65dB
Frequency Response: ± 3dB (Hi -Energy Tape): 30-24k (714 ips)

The A-6600 isn't the only auto -reverse deck.
It's only the best.

Or to put it another way, the A-6600 is
one -of -a -kind. Period.

Sure, there are other decks that _ _

reverse automatically. But the TEAC

A -6600's three -motor transport
system was developed specifi-

cally for bi-directional play; two
capstans pull the tape, one for

each direction. Naturally, there's a
heavy-duty servo -controlled DC

capstan motor to provide smooth,
precise tape movement.

And just like a professional mixer,
there are master gain controls for

both mic and line inputs, plus sep-
arate left and right channel input

level controls.
When you're taping from the radio

or records, the "Auto -Space" feature

is an extra feature you'll love. When you
stop the deck between selections, you can

automatically add approximately
TEAC 3 to 10 seconds of quiet space,

so you're all cued up for the
next selection.

You can monitor tape or source
signals either pre or post output

level, setting, and you don't have
to reverse the deck to hear if there's
music on the other tracks.

Clearly, the A-6600 is not just a
convenience" machine for people

who don't want to get up to flop
reels. It's a professional -quality
computer -designed tape recording
and play back deck, which happens
to also play both ways automatically.
Truly, one -of -a kind.

TEAC®
First. Because they last.

TEAC Corporation of America  7733 Telegraph Road  Montebello, CA 90640
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BIC introduces four speaker
systems good enough to match
our remarkable new turntables
and cassette decks.

we've combined linearity with efficiency in a way
to maximize both...and bring you the most accurate and
satish:/ing music at prices less than you'd expect.

AmericanRadioHistory.Com



Why linearity?
Because it makes for

sound reproduction accuracy.
Why efficiency?
Because it provides a

wide dynamic range.
When you combine the

two, you have life -like sound
that will satisfy even the most
discriminating listener.

How did we do it?
The patented Venturi

enclosure, which actually
launched the high -efficiency
era in speakers, has been sig-
nificantly improved. The duct
has been lengthened, retuned
and acoustically damped.
The result is a highly efficient,
clean and tight response over
an extended bass range.

We improved the crossover
network configuration through
computer calculation, with cir-
cuitry and component values
meticulous) selected to avoid time

The new Venturi II
design (right) both acts

as an acoustic trans-
former, to multiply bass

energy, and as a low
pass filter to enhance

the quality of the deep
bass signal. Damping
material (pink) acts to

improve transient
response. The response

curve (below) shows
how accuracy is

maintained from treble
peaks down through

organ pedal notes.

+5

o

5

These oscilloscope photos show how the
Venturi -coupled path multiplies and

"cleans" the bass output. Above, a 25 Hz
waveform taken directly in front of the
woofer cone. Below, the same input
measured at the Venturi duct is many times
greater, and sinosoidal (nondistorted).

B >Q C

and phase distort'on.
We have chosen components

for their ability to withstand peak
voltages and heavy current
conditions.

We created our "transonic"
grille to avoid edge reflections and
diffraction.

We provided total protection to
the speaker system by having a sep-
arate fuse for each driver in every
speaker in the new BIC series.

We have done all of this, and a
lot more, to attain what we believe
the market needs:

Speaker systems good enough
to complement the new BI.0 turn-
table line and the new B1C two -
speed cassette deck - both of
which received critical acclaim
upon their introduction. (Of
course, any of our equipment can
be combined with other people's
high-fidelity components to the
advantage of those components.)

We concentrated on getting
these new B1C loudspeakers to be
standouts among the 200 or so
speaker brands now being offered.
Not standouts by words. Not stand-

outs because of unusual
shapes or esoteric materials,
which don't necessarily con-
tribute to performance qual-
ity. But standouts because
they combine design and
componentry in such a man-
ner as to maximize both
linearity and efficiency-and
therefore reproduce sound
that the most discerning lis-
tener would want to hear.

We know that these are
only claims, and even though
it's B1C making them-B.1C
has been in the business for
longer than just about any
other company offering
high-fidelity products - you
must judge for yourself. The
ultimate truth of a speaker is

in the listening, not in what is
written about it.

The new "transonic" grille is acoustically
transparent and allows sound to radiate in
all directions. Molded design eliminates
grille frame, thus avoiding unwanted
deflection of widely dispersed sound.

So please A -B the new BIC
speakers against your other favo-
rites. We are sure that you will be
quite pleasantly surprised at both
the sound and the price.

SPEAKER SYSTEMS
B I C is a trademark of Bic Avnet, Westbury, N.Y. 11590. In Canada: C.W. Pointon, Toronto.

CIRCLE NO. 7 ON READER SERVICE CARD (FOR EARLIEST RESPONSE WRITE DIRECT)
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wide bandwidth is important should
oe happy with a frequency response
whose -3 dB points are at 3 Hz and 10
megaHertz! The input impedance is 12
ohms, optimum for most MC pickups,
and output impedance is 200 ohms.
Gain in the unit is 26 dB, channel bal-
ance is ±0.25 dB, and isolation be-
tween channels is greater than 95 dB
(20 Hz -20 kHz). Dunlavy states the sig-
nal-to-noise ratio of his unit in a more
accurate way than the usual spec em-
ploying various weighting factors, us-
ing equivalent input noise voltage,
which is less than 0.6 nanovolts in a 1

Hz bandwidth referenced to the input,
and equivalent input noise resistance,
which is less than 25 ohms.This trans-
lates into a pre-preamp which is virtu-
ally noise and hum free.

To test transient intermodulation
distortion in his pre-preamp, John uses
the method of Otala, Curl, and
Leinonen reported in the April, 1977,
AES Journal. Using a square wave of
3.18 kHz (output level 400 mV) and a
sine wave signal of 15 kHz (output
level 100 mV), TIM is less than 0.002
per cent, actually below the residual
levels of almost all the measuring

(TRUSON I
10530 LAWSON RIVER AVE., FOUNTAIN VALLEY, CA 92708 714 . 964-3541

ANATOMY OF THEA40 OZ. MAGNET,
CHROMED CAST BASKET, 11/2" VOICE COIL,

120 WATT, 3 -WAY CAR SPEAKER...

Waterproofed,
Ny durable

and resilient cone
minimum

andrte

to sound
robbing
deterioration caused
by ambient
timidity and
temperature
clunges

Rigid Chrome Plated
Die Cast frame to

leakagen
eliminate

Prevent
warping.

Removable jumpers
for bi-a hook-ups

mrequited
the

ausophisbcated
t systems

Massive
'I, for greater

thrust

voice

thrust and clear, -
more urate
reproduction and
superior power
andling capacity

Raid epo_on
tructi for

long lasting,
Bather proof

mating of all
moving parts.

Deluxe chrome
plated Mounting
Raffle does not
obstruct clarity of
the mid and high

ge peakert, as
,well as protecting
against dust and

ultra high energy,
ceramic

ÍÓ a0
gives

en
speaker is rated for.

Both 3't and
Mid

Driversare solid
state plead units for
clean crisp highs.
Solid State

ate on gives
yyea

1wndll

r power
rigr caPabrl Ny.

Massive pole Piece
provides

wgh rae
d ear solder for low
distortion and
optimum cone
movement

High
tra Iowa mlass foam

Roll Suspension for
cone

movement

Removable jumpers
for br.amp hook-ups
required bythe
more sophisticated
auto systems.

Heavy duty
aluminum Voice Coil
form gives

handling and more
thrust in voice
ranges as well as
dreater heat

issipation for
longer speaker life.

Unique heat
dissipating textured
finish for cooler

and less he
magnets

distortion under
heavy power
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COMPARISON CHART -TRUSONIC VS. COMPETITION
WELL KNOWN WELL KNOWN

FEATURE COMPETITOR BENEFIT FEATURE TRUSONIC COMPETITOR BENEFITTRUSONIC
Ow Cast Frame Yes No Cannel warp or bend due to heat Or

vibration.
Pout  20 oz 40 RMS

BO Peak
30 FRS

60 Peak
Heavier magnet structure materials
coupled with an sow hung voice toil

Chrome Rae yes Na Chrome plate m conjunction with die
cast construction prevents rust.

400: 60 RMS
120 Peak

riot made Increases linearity at high power levels
and enhances the bass Irequency
reproduction thus minimizing distortion

Br -Amp Capability Tae NO Permits hook up to the newer, mf e
powerful dual output automotive

Rspoense. The selection of totally solid stale mid -
range and tweeter elements produces

systems being introduced. 20 oz. 5"s 7" coax 40/25.000 Hz 50/15.000 Hz superior sound in the 2,000 Hz range

Walerprool Yea NO Complete,,,,,,,,, design is neR6s- 20 oz. 6"a 9" 3 -way 30/25.000 Hz 40/20,000 Hz and beyond. Superior magnets and

sary for marine and outdo°, use 40 oz. 6"a 9" 3 -way 25/25.000 Hz not made 50% larger voce cods provide peeler
low end performance

tese Cal WI" T 50: laiger voice coil handles greater
Rawer and reduces distortion.

Warranty 5 Yeas 1 Year Superior construction and design
insures years of flawless performance

Unitized Magnet Yes No Otters I.6 times more energy than válhsul maletlal or sound deterioration
slacked magnets Tors perms nigherell,f, Pnte '06000  $55 95 Great performances a comparable

price

instruments. Harmonic distortion and
intermodulation distortion are less
than 0.003 per cent for an output of
250 mV peak to peak, at any frequency
from 5 Hz to 1 megaHertz. John offers
an interesting new specification ...
"propagation time, which is the delay
time between the input and the out-
put, and in this MX -10 it is 35 nS. All
these specs are very impressive, but
the oscilloscope and spectrum ana-
lyzer photos are more so. How about a
1 megaHertz square wave at a hefty 4
volt peak to peak output, where the
output trace is almost identical to the
input trace! Or the linearity test using
a 125 -kHz triangular wave at 4 volts
peak to peak, which shows the triang-
ular wave as perfectly symetrical. Most
impressive of all is the spectrum ana-
lyzer photo of the Otala/Curl TIM
square-wave/sine-wave test, which
shows almost total lack of distortion,
the harmonic, IM, and TIM compo-
nents being down more than 90 dB!

Obviously, the specifications of this
MX -10 unit are an order of magnitude
better than any unit I am familiar with,
but as always, the most important
question is ... how does it sound? The
best answer to this is that it has no
sound. It's as if there was no pre-
preamp at all between the moving -coil
cartridge and the input of the preamp-
lifier. I have tried the MX -10 with the
Supex Super 900 plus, the Fidelity Re-
search FR1 Mark 3F, the Ortofon
MC20, the Denon 103S, and experi-
mental moving -coil cartridges from
JVC and Technics. The sound from all
of these pickups was vastly improved
over any previously heard through
quite a number of step-up devices.
Even if you are a dyed-in-the-wool
moving -coil enthusiast, you won't be-
lieve how good a MC cartridge can
sound with this unit. The combination
of the MX -10 and the Supex was out-
standing, affording utterly effortless,
smooth, yet highly detailed sound,
quite transparent and completely free
of coloration. In short, if the moving -
coil cartridge is your bag, in my opin-
ion this MX -10 is the premier pre-
preamp available today.

Speaking of availability, John Dunla-
vy tells me that his unit will ultimately
be sold in selected high -end audio
dealers, but at present can be obtained
directly from his company ... Audio
Standards Corp., Post Office Drawer
2529, Las Cruces, New Mexico 88001.
The price is $299.95. Finally, as a teaser,
John Dunlavy gave me a few details
about his upcoming preamplifier,
which apparently will be as advanced
and innovative as his pre-preamp. But
that for a later installment.

ALL TRUSONIC CAR STEREO, MUSICAL INSTRUMENT AND Mt -Ft SPEAKERS, ARE MANUFACTURED IN U.S.A.
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The perfect pair.
The new Koss CM/530 bookshelf speakers

with the perfect mirror -image sound.

Here is truly a remarkable
achievement in loudspeaker
design and performance. The
Koss CM/530 bookshelf loud-
speaker sets an entirely new
standard in extended band-
width response, high efficiency,
low distortion and perfect
mirror -image for speakers in its
size and price range and within

o° o

OoO

0
No matter how you place them

on your bookshelves, you
get perfect mirror -image sound

today's technological capa-
bilities.

By designing a left and a
right channel configuration for
the passive radiator, the woofer
and the tweeter, Koss engineers

le)

have created a perfectly
matched set of bookshelf speak-
ers that can be placed hori-
zontally or vertically without
losing the perfect right to left
imaging, an incredible degree
of dispersion and the beautiful
Sound of Koss.

To create the breathtaking
depth and clarity in the CM/
530, Koss engineers used an 8 -
inch passive radiator to radiate
the sound energy over the lower
two octaves. This allowed them
to use an 8 -inch woofer to re-
produce the critical sounds in
the midrange up to 3,000 Hz.
In addition, the CM/530's 1 -
inch dome tweeter reproduces

an exceptionally flat energy
output and unusually low dis-
tortion that provides for a
transparency and liveliness not
found in other competitive
speakers.

Ask your Audio Dealer to
give you a live demonstration.
of a matched pair of bookshelf
speakers. You'll be amazed at
their perfect mirror -image
sound. And while you're at it,
try the perfect answer to pri-
vate listening: Koss stereo -
phones. But by all means, write,
c/o Virginia Lamm, for our full
color speaker and stereophone
catalogs. The Sound of Koss
will do great things for your
records or tapes ... and your
image.

C _8 KOss COfp

I'cDBSCM/53O BOOKSHELF SPEAKERS
hearing is believing'

KOSS CORPORATION, 4129 N. Port Washington Ave.. Milwaukee, W153212 International Headquarters. Milwaukee 'facilities Canada France  Germany  Ireland  Japan
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S
ince the introduction of
stereophonic recording,
there have been three basic
philosophies with respect

to microphone placement. These are
1) multiple mikes, 2) spaced omni
mikes (using two or three mikes), and
3) coincident stereo mikes. After the
initial experimental period in stereo re-
cording had passed, the coincident
stereo mike was just about abandoned
in the U.S. with most American record-
ing engineers choosing some sort of
multi -mike technique. In Europe, coin-
cident microphones became the tech-
nique of choice for two major reasons:
The conviction that it produced a
more realistic stereo effect and, more
importantly, that it produced a com-
patible signal easily converted to
mono.

In recent years, however, there has
been some degree of role reversal with
a renewed interest in coincident mikes
in the U.S. and the acceptance of the
multi -mike techniques in Europe.
(Look at the session photos found on
the jackets of some of the more recent
Philips and DGG recordings, and you
will see a veritable forest of micro-
phones.)

As a recording engineer, I've had to
use all three techniques and some-
times i combination of them. For a
professional engineer, each technique
has its uses in the recording studio.
However, for the amateur recordist,
and in particular with recording a live
event, coincident mikes have several
major advantages.

How It Works
The basic coincident technique was

developed in the 1930s (along with the
first stereo recordings) by an English
engineer Alan Blumlmin. Blumlein
used two figure -eight pattern ribbon
mikes mounted so that their pattern
lobes were at right angles (90°) to each
other, as shown in Fig. 1. The stereo
effect is produced, primarily, by the
difference in amplitude generated in
the two mikes by the sound source. A
sound on the right generates a larger
signal in mike B than in mike A. A
sound directly in front produces an
equal signal in both mikes and a
sound on the left produces a larger
signal in mike A than in mike B. The
same process takes place with spaced
omni mikes, but because of the spac-
ing, there is also a time delay between
the two signals. While this time delay
causes no real problem when recorded
on a tape machine, it does generate an
"out -of -phase" signal (usually at low
frequencies, but dependent upon the
space between the mikes) that results
in a large vertical modulation compo-

nent on a stereo disc which is difficult
to cut, plate, and play back. It can also
produce a loss in gain and unpleasant
sound if the two channels are com-
bined into a single mono signal. (This
is of great concern to European broad-
casters. Although most broadcasts are
made in stereo, over 85 per cent of the
receivers are still mono.) Since the
coincident mike has both its transduc-
ers mounted on the same vertical axis
(see Fig. 2), the arrival time is identical
in both channels, thus reducing this
problem to a large degree.

Fig. 1-The basic "Blumlein" pair of
mikes.

At this point we should stop and
consider that studies of the hearing
process have shown the ear to use
intensity, phase, and time delay to
produce the spatial image. The fact
that a coincident mike produces a re-
alistic image means that a) the brain is
very clever in constructing a stereo
"illusion" from a minimum of informa-
tion, b) we do not fully understand
how the coincident mike really works,
c) we do not fully understand how the
hearing process works, or d) all of the
above. I, personally, vote for d.
(Editor's note: Me too)

Other Coincident Techniques
While Blumlein was limited to using

figure -eight pattern microphones,
modern coincident mikes can offer a
choice of multiple patterns allowing
the engineer to use the cardioid or
hyper-cardioid patterns (see Fig. 3).

These patterns work as well as the
figure -eight pattern microphones in
producing a stereo image, but pick up
less of the ambient hall sound.

hese other patterns were
used in the development of
two variations on the basic
coincident technique. These

variations are the M -S technique and
the O.R.T.F. technique. The M -S (mid -
side) technique uses a forward -facing

cardioid mike and a side -facing figure -
eight mike, as shown in Fig. 4. The
mike outputs form a signal matrix with
the cardioid mike supplying the sum
L+R signal and the figure -eight mike
supplying the difference or L -R signal.
These two signals are then added and
subtracted electrically (either before or
after recording) to produce pure Left
and Right signals. This sum and differ-
ence technique can be used to pro-
duce signals that are electrically equiv-
alent to the various X -Y patterns nor-
mally used in coincident recording
(see Fig. 7).

he advantage of this meth-
od is that the acoustic char-
acteristics of the recordings
can be controlled electrically

without having to physically move the
mike. The amount of separation can
be varied from pure mono to pure
stereo, or somewhere in between. It
also allows the amount of hall sound
to be increased or decreased without
changing the amount of presence (dis-
tance from the performers).

As originally developed (also by
Blumlein), the M -S matrix decoder was
a pair of transformers with split secon-
daries connected as shown in Fig. 5.
But for this circuit to work properly,
the transformers have to be of high
quality and closely matched with re-
spect to frequency and phase res-
ponse, something that is very hard
(and expensive) to do in a transformer.
These days, however, it is much easier
to do the necessary additions and sub-
tractions with electronics. A simple cir-
cuit has been devised by my friend
Reg Williamson in England using two
op -amps to replace the transformers.
The basic schematic for this op -amp is
shown in Fig. 6 with the construction
details along with other circuit appli-
cations to be found in issue No. 1,
1977 of The Audio Amateur. (Back is-
sues are available from The Audio
Amateur, P.O. Box 176, Peterborough,
NH 03458.)

The O.R.T.F. method uses two car-
dioid mikes facing outward with an
angle of 110° between them (see Fig.
8). This method is said to approximate
the effect obtained with dummyhead
(Kunstkopf) recording and also pro-
duces excellent results when played
back through loudspeakers. Because
of the spacing between the transduc-
ers, the O.R.T.F. method does not have
the time -coherence properties of pure
Blumlein. The initials O.R.T.F. stand
for Office de Radiodiffusion Television
Francais, the French government radio
network that developed this tech-
nique.

Probably the strongest virtue of the
coincident mike technique is its sim-

r
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plicity under actual working condi-
tions. One simply places the mike in a
central location that gives a good bal-
ance between the musicians and the
acoustics of the hall. It is this simplicity
that makes coincident mikes a favorite
of broadcast engineers recording (or
transmitting) live symphonic concerts
(I should say of European and espe-
cially BBC broadcast engineers, as we
Americans have not yet seen the light).
The trick is in finding the right spot,
but this is always a problem no matter
which technique is used. The stereo
mike is somewhat easier to locate .than
spaced omnis (I always worry about
the spacing; are the mikes too far apart
or too close together?), and it is infi-
nitely easier to use than the dozen or
more mikes used in a typical multi -
mike recording. Locating and balanc-
ing the levels from a large number of

42 mikes takes a great deal of time and
skill, and don't forget the logistics
problem of setting up all those stands
and mike cables. Of course, many of
the balance problems can be delayed
by using a multi -track tape machine
(don't worry, we can fix it in the mix!),
but that is not an option available to
most amateur recordists.

Placement of a coincident mike is
not all that difficult if one keeps in
mind that musicians have usually
solved their own balance problems,
providing that they have had at least
one rehearsal at the recording loca-
tion. Thus, when recording a large
orchestra, a good place to start is with
the mike above and slightly behind
the conductor's head. With a string

Fig. 3a-X-Y crossed cardioid pair of
mikes.

quartet or small chamber orchestra,
choose a point equidistant from all
players. With a solo instrument, slight-
ly above and in front of the player is a
good bet, but keyboard instruments,
such as piano or harpsichord, can
cause problems because of reflections
off the lid. The amount of hall ambi-
ence can be controlled by the pattern
shape on multi -pattern mikes as well
as the distance from the musicians,
with figure -eight mikes allowing the
most ambience and cardioid mikes the
least. I've given no exact placement
distances because so much depends
on the kind of sound you and the mu-
sicians want to hear, the acoustics of
the hall, the exact instrumentation of
the orchestra, and the pattern used on
the mikes. What works in one hall
with one set of musicians will not
work in another hall (or even the same
hall) with another group of musicians.
You have to learn to use your ears and
make adjustments for each situation.

Often, in a live concert situation, the
locations where you are permitted to
place a mike are limited to one or two
places that produce minimum interfer-
ence (visually) with the audience (or
cameras in a televised event) but do
not necessarily have the best sound. A
recording session situation gives you
more chances to experiment, but even
then there is no guarantee for success
if the musicians don't understand
what you are trying to do. John
Woram (well-known audio consultant
and recording engineer) related to me
how he was once asked to make a spe-
cial demonstration recording using a

Fig. 3b-X-Y crossed hyper-cardioid
pair of mikes.

Q

r< Y

Fig. 2-Construction of two
typical stereo mikes.

single stereo mike. The small group of
professional musicians hired for the
session were shocked to discover that
they would have to control their own
balances. If they wanted to hear more
piano, the piano player would have to
play louder; for less bass, the bass
player would either have to play softer
or move further away from the mike.
They had never been recorded this
way before and would not believe that
the recording could be made with only
one mike. After all, records are made
by having a mike for every player and
letting the engineer figure out the
balances, aren't they?

Fig. 4 --The M -S (mid -side) mike pick-
up pattern.

Coincident mikes have one major
weakness in that if the hall sounds bad
or the musicians' sense of balance is
poor, there is not too much the engi-
neer can do about it. You simply can-
not fix it in the mix! Good coincident
mikes tend to be very truthful in what
they hear. They cannot make a bad
hall with mediocre musicians sound
like anything but a bad hall with
mediocre musicians. But, at the same
time, it is this sense of reality that
makes the coincident technique so at-
tractive to many engineers.

Quadraphonic Coincident Mikes
There is still enough interest in qua-

draphonic recording for two manufac-
turers (AKG and Neuman) to develop
their quadraphonic coincident mikes
(four separate cardioid capsules
mounted at 90° to each other), an Eng-
lish manufacturer (CALREC) to devel-
op a tetrahedral "Sound Field" micro -
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Fig. 5-The Blumlein sum and differ-
ence matrix technique using
transformers.

phone, and for CBS to modify the
QM -69 mike into the so-called Ghent
microphone that produces a SQ-en-
coded signal. But it is not really neces-
sary to use any of these mikes to
record in quadraphonic because a true
"Blumlein" figure -eight pair of mikes
will produce an encoded quadraphon-
ic signal if used in the proper manner.

A sound source located at the front
or rear of the mike pair (0° and 180°)
produce an electrically in -phase signal
and sound sources located at the sides
(90° and 270°) produce signals that are
out of phase. Careful positioning of

46 musicians around the mike and play-
back via the Hafler system can have
spectacular results. Playback with
other matrix systems will have a good
quadraphonic effect, but will not

Fig. 6-Circuit for Williamson's M -S
matrix decoder.

L
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SECTIONS
C6 R6

R

C5 R5

R8

Vcc
2

C2 R2

(L -R) INPUT
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I

CI RI

R4

Vcc
2

recreate the true location of the play-
ers. A Blumlein recording is a

worthwhile experiment for anyone in-
terested in quadraphonics.

Coincident Microphone
Discography

The manner in which an engineer
uses his microphones has been com-
pared to that of an artist using various
pigments and brush strokes in creating
a painting. And just as a good artist
chooses his paints and technique ac-
cording to available light and subject
matter, a good recording engineer
selects his mikes and technique ac-
cording to the acoustics and type of
music being recorded. However, the
renewed interest in coincident mike
technique has created a cult who have
declared it to be "the one true way of
recording" and have produced endless
reams of faulty mathematics as proof.
This is the equivalent to saying that
there is only one way to paint a pic-
ture. This level of silliness has reached
such a level in the U.S. that a major
producer of direct -disc recordings will
no longer discuss publicly the details
of his latest symphonic recordings, de-
claring that the information is a "trade
secret," while, at the same time, letting
it be known "unofficially" that the re-
cordings were made using a single
stereo mike.

To help the Gentle Reader arrive at
some opinion on this matter, I have
compiled a list of recordings which

(-+ L+R
C7 OUTPUT(L+L-R+R=2L)

C8

"ADDER"

+ --+ L + R
C3 OUTPUT(RtR+L-L=2R)

C4

'DIFFERENCER"

demonstrate the capabilities of the
three major mike techniques. While
not being, by any means, a definitive
list, it will allow the reader to become
aware that sonically excellent record-
ings can be made irrespective of the
mike technique employed.

Coincident Microphone Record-
ings
Angel SFO-36034, Rimsky-Korsakov:
Scheherazade, Chicago Symphony,
Ozawa (cond.).

Angel SFO-36035, Bartdk; Concerto
for Orchestra, Chicago Symphony,
Ozawa (cond.).

Angel SFO-36039, Stravinsky:
Petrouchka Suite & Firebird Suite,
Chicago Symphony, Giulini (cond.).

Angel SFO-36040, Brahms: Symphony
#4, Chicago Symphony, Giulini
(cond.).

Angel S-36047, Mahler: Symphony #1,
Chicago Symphony, Giulini (cond.).

Angel S-36048, Beethoven: Symphony
#7, Chicago Symphony, Giulini
(cond.).

Angel S-36043, DvoYák: Symphony
#8, Cleveland Orchestra, Szell
(cond.).

Angel SFO-36032, Brahms: Double
Concerto, Rostropovich, Oistrakh,
Cleveland Orchestra, Szell (cond.).

Angel S-36093, Classical Virtuoso Gui-
tar, Angel Romero.

Angel S-36096, Bach: Italian Concerto,
French Overture, Igor Kipnis, harpsi-
chord.
All of the above recordings are the

work of one recording engineer, Car-
son Taylor. During his long career at
Angel, Carson insisted on using only
one or two coincident mikes on his
classical recordings. This list represents
those recordings that Carson feels are
some of his best works.
Sheffield Lab -7, Wagner: Orchestral

Excerpts, Los Angeles Philharmonic,
Leinsdorf (cond.).

Sheffield Lab -8, Prokofiev: Romeo &
Juliet Excerpts, Los Angeles Philhar-
monic, Leinsdorf (cond.).

Sheffield Lab -3, Harry James: King
James Version.

Sheffield Lab -6, Harry James: Comin'
from a Good Place.
These Sheffield records are, of

course, direct -to -disc recordings and
have all the benefits attributed to that
recording method, i.e. wide dynamic
range, silent surfaces, and, in general,
superior sound. The Los Angeles Phil-
harmonic recordings are "rumored" to
have been made with a single AKG C-
24 stereo mike. I find the acoustics a
bit too dry, but as a result the record-
ings are a model of clarity and defini-
tion. I also find the Prokofiev to have a
much warmer sound than the Wagner,
even though they were made in the
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same hall a day apart. I don't know if
this is due to a change in the mike po-
sition or pattern or is just due to a dif-
ference in the scoring.

The Harry James records are de-
scribed in the liner notes as being
made with a single C-24 mike (al-
though one or two additional mikes
can be seen in the session photos),
and it does not sound at all like the
typical direct -to -disc big band record-
ing made in a dead studio. These re-
cords realistically recreate the sound of
Harry and the band in a room of just
the right size.

Fig. 7-The equivalent X -Y and M -S patterns.

48

Fig. 8- The O.R.T.F. stereo mike setup.

Spaced Omni Mike Recordings
Nonesuch H-71269, Music of Edgard

Varése,Contemporary Chamber
Ensemble.

Nonesuch H-71291, Percussion Music,
N.J. Percussion Ensemble.

Nonesuch H-71284, Gershwin: Piano
Music. Bolcom (pf).

Nonesuch H-71304, After the Ball,
Morris & Bolcom.

Vox QSVBX-5133, Ravel: Complete Or-
chestral Works, Minnesota Sympho-
ny Orchestra.

Vox QCE-31098, Prokofiev: Alexander
Nevsky, St. Louis Symphony & Cho-
rus.
All of these recordings were pro-

duced and engineered by Marc Aubort
and Joanna Nickrenz. Marc believes in
using a basic omni pair of mikes along
with an occasional spot mike to solve
certain balance problems. This list
contains only a few of the many re-
cordings they have done over the
years for Vox, Nonesuch, Vanguard,
DGG, and others.
Mercury SRI -75003, Saint Saéns: Sym-

phony #3, Detroit Symphony, Paray
(cond.).

Mercury SRI -75028, British Band Clas-
sics, Eastman Wind Ensemble, Fennel
(cond.).

Mercury SRI -75030, Prokofiev: Love for
Three Oranges, Scythian Suite, Lon-
don Symphony Orchestra, Dorati
(cond.).

Mercury SRI -75057, Hindemith,
Schoenburg, Stravinsky, Eastman
Wind Ensemble, Fennel (cond.).

Mercury SRI -75058, Stravinsky: Fire -
bird, London Symphony, Dorati
(cond.).
All of the above are Philips Golden

Import versions of the classic Mercury
Living Presence recordings in the early
1960s. All these recordings were made
by an engineering team led by Bob
Fine who used only three spaced omni
mikes. Even though some of the re-
cordings are nearly 20 years old, they
are still equal to anything being made
today.
Multi -Mike Recordings
Columbia M-33523, Ravel: Daphnis et
Chloe, New York Philharmonic,
Boulez (cond.).

Columbia M2-33303, Schoenberg:
Gurre-Lieder, B.B.C. Symphony &
Chorus, Boulez (cond.).

DGG 2565 022/4, Schutz: Psalms of
David, Regensburger Doomspatzen.

DGG 2530 619, Saint Satins: Symphony
#3, Chicago Symphony, Barenboim
(cond.).
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us a postcard if you need help in
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Neuman SM-69

B&O BM -5

AKG C-422

DGG 2711 012, Bach: St. Matthew Pas-
sion, Berlin Philharmonic, Vienna
Singverein, Von Karajan (cond.).
Both Columbia recordings used in

excess of 25 mikes. The Ravel piece
was recorded on eight tracks with Bud
Graham as engineer, and the Schoen-
berg was recorded on 16 tracks with
Bob Auger as engineer. The Saint
Saens recording is a bit unusual in that
the orchestral part was recorded in
Chicago (on eight tracks, I believe)
and then sent to Europe where the or-
gan was overdubbed in a cathederal in
France. The Schütz recording uses a
combination of stereo mikes and spot
mikes; and the Bach recording, as well
as any piece of music that calls for
three choruses, two orchestras, and six
soloists, simply cannot be recorded us-
ing two mikes.

Coincident Microphone Directory
AKG Model C-422 FET, variable pat-

tern (X -Y or M -S), $1600.00.
AKG Model C-34 FET, variable pat-

tern (X -Y or M -S), $1100.00.
AKG Model C-33 FET, X -Y cardioid

pattern only, $650.00.
AKG Model C-424 FET, quadraphon-

ic coincident mike with four cardioid
patterns, $1700.00.

AKG Model C-24, variable pattern
(X -Y or M -S), discontinued.

The C-24 is considered by many to
be the classic stereo mike. Unfor-
tunately the last 12 units of this model
came off the production line in June,
1978, and were immediately shipped
to waiting customers. AKG has re-
placed the C-24 with the C-422 FET
which uses the same diaphragm cap-
sules, but has a modern FET preampli-
fier circuitry instead of tubes. The C-33
and C-34 are based upon the popular
451 microphone series.

The Bang & Olufsen BM -5 has been
discontinued for over five years now,
but it can still be found, occasionally,
in the "used equipment" lists. This is a
true "Blumlein" stereo mike consisting
of two figure -eight ribbon mikes in a
single housing. An extremely mellow
sounding mike, the output is very low
(-80 dB) requiring the use of a low
noise, high gain preamp. The original
selling price was $100.00, a real bar-
gain.

Carson Taylor's favorite mikes are
the Neuman Model SM-69 FET varia-
ble pattern (X -Y or M -S), $2229.00 with
the 48V phantom power supply,
$166.00 if required, and the Model
QM -69 quadraphonic coincident mike
with four cardioid patterns, including
power supply, $2303.00.

Schoeps mikes are not as well
known in this country as AKG or Neu-

man, but they are well known in Eu-
rope for their high quality. They are
the only manufacturer of O.R.T.F. ster-
eo mike in a single housing. The
O.R.T.F. method usually requires the
use of two separate cardioid mikes
properly oriented on a stereo bar.

The Schoeps Model CMTS-301 has
three patterns (X -Y or M -S), $1585.00
and $216.00 for the power supply. The
CMTS-501 also has three patterns (X -Y
or M -S), and costs $1535, plus $216.00
for the power supply. The MSTC-44K
is an O.R.T.F. stereo mike at $950.00,
and $192.00 for the power supply. The
Model MSTC-34U is an O.R.T.F. stereo
mike at $1000.00 and $216.00 for the
power supply.

The Studer SKS-501 mike has three
patterns (X -Y or M -S) and sells for
$980.00, plus $215.00 for the power
supply and is manufactured for Studer
by Schoeps.

The Sony ECM -99 has two cardioid-
pattern capsules and sells for $50.00,
while the Sony Model ECM -990 with
two cardioid-pattern capsules is
$100.00. Both of these are electret
mikes with outward -facing cardioid
capsules, but spaced much closer to-
gether than the O.R.T.F. type. Al-
though these mikes are not as quiet or
have as smooth a response as the
other mikes on this list, their low price
more than compensates for these
shortcomings. I've used both mikes on
many remote recordings with excellent
results.

Although I've only listed stereo
microphones, the coincident tech-
niques I've discussed can be achieved
using separate mikes of the appropri-
ate pattern mounted so that their cap-
sules are on the same vertical axis. Sev-
eral companies make stereo mounting
bars that can be used for X -Y and the
O.R.T.F. methods, and there are also
special adapters available for the M -S
technique. The only restrictions on the
mikes selected is that for best results
they should both be made by the
same manufacturer and be of the same
transducer type, i.e. both be dynamic,
condenser, or ribbon types. The same
signal fed to both a condenser mike
and a ribbon mike will result in signals
90° apart in phase. If these two mikes
were used in a M -S technique, the re-
sults might be a little strange.

It is now possible to produce very
high quality, low cost electret con-
denser mikes as the recent Equipment
Profile by Jon Sank on the Nakamichi
CM -700 mike system (Audio, Septem-
ber, 1978) has shown. All that remains
to be done is for some manufacturer
to produce a truly low cost, high quali-
ty coincident mike.

AUDIO  November 1978

AmericanRadioHistory.Com



That's what our FX-I audiotape has been called, be-
cause of the audible improvement it makes. Especially
on medium-priced decks and automcbile cassette
players.

People say it's almost unbelievable. Richer, fuller
bass. Cleaner, more extended highs. Greater detail
than they've ever heard before. (Or even thought their
system could provide!)

It's all due to FX-I's Pure -Fenix formulation: a
unique low -noise gamma ferric oxide. With increased
output at frequency extremes, to compensate for roll -
offs in tape -deck response. And to help good equip-
ment scund even better.

To hear how much better your deck can sound,
make your next recording cn Fuji FX-I. Our little
cassette can make a big difference.

Magnetic Tape Division of Fuji Moto Film U.S.A., Inc.
350 Fifth Avenue, New 'r. irk, New Mork 10001

Enter No. 20 on Reader Service Card
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AmYour Speakers Still
DrMng A Ratdefrap?

We've eliminated one of
the greatest sources of speaker
distortion. The conventional
paper cone.

We replaced it with an
aluminum honeycomb core.
Then we coated it with a glass
fiber reinforced skin. And
the result was music to our
ears. For the first time, we
had sound reproduction free
of unwanted vibration.

The greatest single im-
provement of this design is in
the quality of bass response.
It not only extends it, but
makes it more powerful by
freeing it from spurious
vibrations.

This improvement is only
possible because of the in-
credible combination of both
lightness and rigidity of the

honeycomb material. With it,
we've achieved a level of
performance that no conven-
tional paper cone can match.

At that point, it would
have been easy to quit.The
sound sounded perfect to a
lot of people. But not to us.
So, we coupled our new cone
with our patented FN iron
ring. And there went 20 dB of
magnetic distortion.

Next we went to work on
the cabinet. We eliminated

the negative effect of sound
diffraction at and around the
speaker frames by mounting
them flush, with the baffle
surface flat to the edge of the
cabinet. Finally, we had the
sound just where we wanted it.

Then, we surrounded our
speakers with hand -rubbed
walnut and a black, semi-
transparent grille. So, their
look is now every bit as
impressive as the sound they
produce.

Our new Honeycomb
Speaker Line is thought to be
the most perfect way to repro-
duce perfect sound.

It ought to be. We've been
driving toward perfection
for a long time.

MITSUBISHI
AUDIO SYSTEMS

Mitsubishi's Honeycomb Speakers. MS -10 10" 2 -Way Bookshelf. MS -20 12" 2 -Way Bookshelf. MS -30 12" 3 -Way Bookshelf.

For more information write Melco Sales, Inc., Dept. A. 3030 East Victoria Street, Compton, California 90221.

Enter No. 35 on Reader Service Card
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LARY
Since Audio first published its annual

equipment directory 20 years ago, the number of
high fidelity components has grown from 55 in
the first directory to more than 2,400 in 13
different categories. There has also been a
proportionate growth in the number and types
of ancillary equipment and maintenance

products to permit fuller, more accurate use of
these components.

As a result we introduce Directory II - as an
experiment in letting the audio reader know
what additional equipment is available to him in
the categories of open -reel, cassette, and 8 -track
tapes; tape -care products; record -care products;

Blanc
Tapo

MANUFACTURER

AMPEX

ca

0a

Grand Master Studio
Master

Notes

Also 2500 and 5000 It.

406/407 Studio
Master

X

x

Also 2500 and 5000 R.

632/642 General

X

Also 2500 N.

Grand Master Mastering x

x
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EQPVE\T
speaker stands; component racks; switching
systems; noise reduction and filter systems;
power indicators, and time -delay and ambience -
generation systems.

We are aware that this list is not complete,
and we would appreciate from readers the
names of products and addresses of

manufacturers we may have missed, as well as
comments on how we can improve this
directory.

Of necessity it is impossible to list all the
features for any product, and should the reader
desire more information, we suggest that he
write directly to the manufacturer.

MANUFACTURER

AMPEX 20/20+ Mastering X

X

X

X

Notes

AUDIO -
MAGNETICS

High
Performance

Home Normal X 2.19

3.49

X 4.49

X
2.49

2.59

X 3.29
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Notes

BASF Performance
Series Cassettes

Portables Ferric X 2.29

X 3.59

X 4.99

X 2.49

Performance
8 -Track

Ferric X 2.89

íC-64

X 3.49

Of 3.19

Performance
Reel -to -Reel

Ferric X 7.49

72400 ft.

X 15.99

Of 9.99

Studio Series
Cassettes

Ferric X 4.49

X 5.99

X 2.99

Studio
&Track

Ferric X 3.29

f64 min.

X 3.99

Of 3.59

Studio
Reel -to -Reel

Ferric X 9.99

f 240 ft.

X 19.99

Of 14.99

Professional I Ferric X 4.79

X 3.29

Professional II Chrome X 4.99

X 3.49

Professional III FeCr X 4.99

X 3.49

Professional
Reel -to -Reel

Ferric X 14.99

X 29.99

Chromium
Dioxide

Chrome X 2.99

X 4.99

X 2.99

CAPITOL

Continued

The Music
Tape

General X 1.99

f60 mm. 8 track.

'000 min. 8 -track.

f 120 min. 8 -track.

X 3.69

X 4.39

X 2.49

X 2.49

Of 2.79

X 2.99

Of 3.19

Of 3.79
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Capitol
X 5.79

1'2500 ft.

X 6.99

X t 17.29

X 19.98

Capitol I General X
.89

X
99

X 1.49

X 1.99

8T-45

8T-60

X 1.79

t60 min.Xt 1.99

Capitol I X 2.29

t6001í.

t900 tt.

Xt 2.69

Xt 2.89

X 3.99

CERTRON High Energy X
2.39

X 2.79

X 1.89

Low Noise X 1.49

X 1.89

Chrome Chrome X

X

COLUMBIA
MAGNETICS

Columbia General Normal Xt I C-40

t 8 -track. 40(min.

t 8 -track, 50 min.

t 8 -track, 80 min.

t 8 -track. 100 min.

X

X

X

X t

Xt

Xt

Xt

DENON
(AMERICAN
AUDIODORT)

Denon Music Normal X 3.50

X 4.00

X 5.60

Denon Music FeCr X
4.50

X 5.00

X 700

FUJI

Continued

FX-1 Normal Xt 3.25 t C-46

X 3.75

X 5.10

FX-11 Chrome X1' 3.48 t C-46

X 4.01

X 5.46

FL Normal X
2.50

X 3.60

X 5.00
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Dec
Qc Q. c`P

GA5 c, per p5 eQ `8 ,S d' J5 Notes

FUJI
(continued)

8 Track X 3.20

X 4.15

F8-151 X 8.50

X 11.00

FG X 36.00

X 5.95

X 7.95

X 22.50

FM Xt 5.00 t900tt.

F&101 X 5.65

t 2400 ft.

X 6.45

Xt 24.00

LAFAYETTE Criterion
SHE

General Normal X 3.29

X 3.99

X 2.29

X 2.99

X 3.79

X 5.99

X 7.29

MEMOREX MRX3 General Normal Xt 2.29 tC-30

X 2.49

X 3.99

X 5.39

X 2.69

Memoren
Chrome Dioxide

Crop X 3.19

X 2.99

X 4.69

8 -Track General X 2.99

t60 min. 8 -track.

X 3.59

Xt 3.19

Quantum Normal X 8.59

X 22.49

Memorex
Open Reel

General Normal X 5.49

t2400 H.

X 6.59

Xt 8.99

MAXELL

Continued

LN Low
Noise

Normal X 2.30

X 2.55

X 3.90

X 5.20

UD-XL I Studio
Master

Normal X 6.95

X 5.00

UD-XL II Studio
Master

High X 6.95

X 5.00
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Notes

MAXELL UD Normal X 3.50

X 3.80

X 5.70

X 7.50

X 4.99

X 6.19

IN Normal X f 3.79 f46 min. 8 -track

1'60 min. 8 -track.X f 4.19

X 4.69

LN35-180 X 25.75

LN25-120 Xf 14.00 1'2400 ft.

LN18-180 X 19.40

LN50-60 X 8.25

LN50-120 Xf 22.50 1'2500 ft.

LN35-90 X
9.50

UD50.60 Master Normal X
9.40

UD50-120 Master Normal Xf 26.00 f 250 ft.

UD3S-90 Master Normal X 10.95

UD35-180 Master Normal X 29.50

UD-XL50-60 Studio
Master

Normal X 11.50

UD-XL50-1208 Studio
Master

Normal Xf 31.50 1'2500 ft.

UD-XL35-908 Studio
Master

Normal X 13.25

UD-XL35-1806 Studio
Master

Normal X 35.95

NAKAMICHI SX Master High X 7.20 Cobaltdlftused
gamma ferric oxide.

X 5.50

EX -11 Master Normal X 7.00 Cobalt -encapsulated
gamma ferric oxide.

X 5.20

EX Master Normal X 5.80 Pure gamma ferric
oxide.

X 4.50

RADIO SHACK Supertape
Gold

X 2.59

X 3.09

X 3.99

X 2.99

Supertape
Chrome

Chrome X 2.99

X 3.99

SOS HE Normal X
3.49

X 4.99

X 5.99
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Q, Q 5MANUFACTURER ea
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SONY Low
Noise

Speech Normal Of 1.79 fC-30

X 1.99

X 2.99

X 3.99

HI

Fidelity
Music Normal X 2.69

X 2.99

X 3.99

X 4.99

Chrome Music Chrome X 3.79

X 5.09

Fern
Chrome

Music FeCr X 4.29

X 4.79

X 5.89

Elcast Music Normal X 7.95

X 10.55

Elcast Music FeCr X 10.55

X 12.75

SUPERSCOPE HF Normal Of tC-62

fC-92

fC-122

Of

Of

SHF-62 Normal Xi. fC-62

tC-92

fC-122

X

Xf

Cr02 Chrome Of tC-62

tC-92X}

8-TR Normal X

X

TDK

Continued

SA Mastering Chrome X 5.29

X 3.69

AD Mastering Normal X 2.69

X 4.19

X 5.69

X 2.89

D General Normal X 1.59 tC-30

tC-180

X 1.79

X 2.79

X 3.49

X 1.99

Xf 4.99

M General Normal X 2.49

X 1 79

8 Track Mastering Normal X 3.69

X 4.79

8 Track General Normal X 2.99

X 3.69
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X 10.49TDK Audua LB Mastering High/

Normal

X 28.49

Audua L Mastering High/
Normal

X 6.79

Plastic reel.

Metal reel.

X 8.49

X 19.99

X 23.99

S General Normal X 6.29

Plastic reel.

Metal reel.

X 6.99

X 16.99

X 20.99

3M COMPANY Master I Audio-
phile

Normal X 3.29

X 4.69

X 3.59

Master II Audio-
phile

High X 3.89 Cobalt -modified
ferric oxide.

X 5.29

X 4.19

Master Ill Audio-
phile

Ferri-
chrome

X 3.89

X 5.29

X 4.19

Dynarange Music Normal X 2.39

X 3.89

X 2.79

X 5.35

Highlander Music
& Voice

Normal X 1.49

X 1.69

X 2.49

X 3.79

Metaline
t

X tFine metal -particle
tape, requires special
electronics. heads,
etc.

Master Audiophile X 3.99

X 4.69

Dynarange Music X 2.99

X 3.69

Master Audio-
phile

X 9.95

12400 ft.

X 25.99

Xt 12.95

Dynarange Music X 5.49

On either 5 -in. or
7 -in. reel.

í2400 ft.

f600 ft.

f900 ft.

X 7.19

X 14.29

Xt 10.89

Xt 3.59

Xt 4.19
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Record Core Prod cts

Adcom Discostat is a counter -bal-
anced arm to reduce static buildup by
conducting these charges to ground.
Price: $19.95.

Adcom Discoclean is a simple arm
with soft fibers and a plush pad to re-
move loose dust from the record while
it's playing. Price: $9.95.

Adcom Discosweep has thousands
of conductive fibers to sweep dust
from records and reduce static electric-
ity. Price: $12.95.

Audio Works AW-200 Record Clean-
er is designed to be used dry for light
dust removal or with the AW100
cleaning solution for best cleaning and
static removal. Price: $3.95.

Audio Works AW-100 Cleaning so-
lution contains anti -static agents,
wetting agents to reduce viscosity,
cleaning agents, and germicides to in-
hibit mold and bacteria growth. Price:
$3.50.

Audio Works AW-300 Record Clean-
er is made from walnut hardwood for
light dust removal or in conjunction
with AW-100 cleaning solution for
best cleaning and static reduction.
Price: $6.95.

Audio Works AW-400 Stylus Cleaner
uses a dense cleaning miterial drawn
over a metal form to provide a smooth
surface that won't tangle with the
stylus cantilever. Price: $3.95.

Ball Sound Guard Total Record Care
System contains both cleaner and
preservative to clean off oily finger-
prints and protect the record with a
dust resistant, patented lubricant.
Price: $15.00.

The Decca Record Cleaner is the
arm -type dry cleaner with 20,000 con-
ductive carbon -fiber bristles and a

ground wire to amplifier for a com-
plete static drain path. Price: $16.95.

The Decca Record Brush has one
million conductive carbon -fiber bris-
tles to dry-clean records and remove
static. Price: $16.95.

The Decca Microbe is a three-way
record cleaning accessory with three
fiber assemblies, each containing
10,000 ultra -fine bristles, and mounts
on a bracket between the cartridge
and the headshell, adding less than
one gram of mass. Price: $9.95.

Discwasher D3 is a fluid to re-
move the long term micro -dust not re-
moved with "dry cleaning" while re-
ducing the static charges contained on
the record surfaces. Price: $2.25 for 1
oz., $9.60 for 6 oz., and $16.00 for 16
oz.

Discwasher Disctracker is a

tonearm/cartridge damper for
cushioning the phono cartridge
against record warps and mistracking.
Price: $29.95.

Discwasher D-Stat II is a soft turn-
table mat for reducing electrostatic
charges on the turntable and eliminate
bothersome pops of static discharge.
Price: $8.50.

Discwasher Zerostat is an anti -static
piezoelectric pistol to neutralize static
charges on the surface of the disc.
Price: $20.00.

Discwasher Discorganizer is a milled
walnut tray with dustcover that holds
the Discwasher brand of record acces-
sories. Price: $12.50.

Discwasher SC -1 Stylus Cleaner has
a brush with nylon bristles mounted at
a specific density to remove the waxy
deposits from the stylus, with inspec-
tion via a magnifying mirror opposite
the brush. Price: $7.00.

The Discwasher System has an an-
gled microfiber brush which picks up,
rather than lines up, record dust. The
walnut handle stores a bottle of D3
fluid, which will clean fingerprints
from records and has buffers for
record additives. Price: $15.00.

Discwasher DiscKit is a milled wal-
nut tray filled with the Discwasher
brush, D-3 fluid, SC -1 stylus cleaner,
and Zerostat. Price: $50.00.

GC Electronics Total Concept Kit
No. 30-8500 for the cleaning and prop-
er maintenance of records contain!
"Record Basic" for removing old lubri-
cants, "Record Plus" lubricant, clean-
ing tools, and a book on record care.
Price: $20.00.

GC Electronics Liquid Stylus Brush
removes hardened deposits, as well as
dust and lint, from the phono stylus.
The siphon tube keeps the soft fiber
brush moist with cleaning fluid. Price:
$2.55.

GC Electronics Stylus Tracking Force
Gauge is a balance -weight gauge with
a bubble -level indicator to accurately
measure tracking force at the stylus
tip. The 0-3 gram scale is divided into
1/10 gm divisions. Price: $9.95.

GC Electronics Angled Stylus Brush
is designed to flick away dust, dirt, and
lint particles with no damage to the
stylus. Price: $2.55.

The Golden Hit Record Cleaner
clamps the record securely between
velvet cleaning rollers, cleaning both
sides at once with little chance for
fingerprints to contaminate the
grooves. Price: $12.95.

GRT Record Care Maintenance Kit
includes "Sound Cleaner," stylus mir-
ror, record -cleaning solution, and a
stylus cleaner. Price: $15.95.

 -
Aerr,mmi "1/.1--»
«  w <,EF

GRT "Dustbuster" is a record clean-
er with a velvet pad and spray. Price:
$3.95.

Hammond Audio-Kare Quietone is
an anti -static record preservative and
lubricant designed to protect against

AmericanRadioHistory.Com



static buildup on a disc for up to eight
weeks while providing a thin protec-
tive lubricant to limit wear. Price:
$3.95.

Nakamichi Model FG-100 Stylus
Force Gauge is a precision gauge to fa-
cilitate accurate tonearm adjustment.
Price: $25.00.

Neosonic Lencomatic Model LM -1
Record Cleaner dissipates the electro-
static charge from the record through
the cleaning brush and turntable spin-
dle. Price: $19.95.

Neosonic Lencoclean Model LC -1 a
record cleaning system removes dust,
electrostatic charges, surface noise,
and resulting distortion. Price: $24.95.

Transcriber Disc Shield Record Pro-
tection System is a dry lubricant that
protects the record surface from wear
by reducing friction between the
stylus and the record surface. Price:
$7.99.

Transcriber Sound Saver Classic I

record care system incorporates a fluid
retention system that allows cleaning
records without leaving a residue.
Price: $15.00.

SoQc KQr Stcncs

Acoustique 3A/Curb loudspeaker
stands are 13 -in. high, come with ei-
ther a matte black or chrome finish,
and will fit any speaker. Price: $49.00
to $65.00 per pair.

Armstrong J-2 speaker stands help
bass definition by raising the speakers
12 -in. above the floor and are made of
spun steel, coated with black nylon.
Price: $60.00 pair.

Mastercraft Audio MS -127 is a uni-
versal stand for most mini speakers
featuring one long hardwood post
(concealed wire provision) and bases
available in either black hardboard or
wood veneer. Price: $50.00 pair.

Mastercraft Audio Model MS -111 is
a short angled stand for most mini
speakers with one hardwood post
(concealed wire provision) and bases
in either black hardboard or wood
veneer. Price: $40.00 pair.

Mastercraft Audio Model SD -308 is a
speaker stand for the Dahlquist DQ-10
with three hardwood posts (concealed
wire provision) and bases available in
either black hardboard or wood
veneer. Price: $60.00 pair.

Mastercraft Audio Model US -203 is a
universal angled stand for most con-
ventional speakers with two hardwood
posts and bases available in either
black hardboard or wood veneer.
Price: $40.00 pair.

Mastercraft Audio Model R-1 is an
angled clear lucite stand for most rec-
tangular speakers with a rear lip and
Dads for protection. Price: $45.00 pair.

Mastercraft Audio Model RT-2 is a
universal, angled, clear lucite stand for
most speakers with a rear lip and pads
for speaker protection. Price: $49.00
pair.

Mastercraft Audio Model SU -208 is a
universal stand for most conventional
rectangular speakers with two hard-

TDIes new
one -second,
no - headadie
demagnetizer.

You don't need time or technical
expertise to operate TDK's
exclusive instant head demag-
netizer. Just pop it into your
deck and push "Play" to re-
store musical performance lost
through inevitable head mag-
netization. Other demag-
netizers can be less effective,
take more time, or actually
magnetize your heads and are
more difficult to use. Because
our HD -01's miniature battery
powers sophisticated circuitry
built into a standard cassette
shell, it solves all of these
problems. You will hear the
performance improvement in
your home, portable or auto
system. TDK Electronics Corp.,
Garden City, NY 11530.

TDK.
The Machine for your Machine
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What do you get when you put

foamed concrete her

and rubber here?

ADC is in the business
of building breakthroughs.

First, we brought you the
innovation of the low mass
cartridge. Then the remarkable
computerized Accutrac'R; turn-
tables. Next, the State -of -the -Art
Low Mass tonearms.

And now, our engineers have
combined the latest advance-
ments of tonearm technology and
turntable construction to reduce
mass and resonance to new lows.

Result: new benchmarks of
high performance.

Finally, the integration of a
carbon fibre design tonearm. The
famous LMF Carbon Fibre tone -
arm was the model for the tone -
arm found on the ADC 1700DD.

In fact, until now
you had to make a separate

investment in an ADC tonearm to
achieve this level of performance.

A level of performance never
before available on an integrated
turntable.

The mass is lowered by the
development of a tapered profile.
It is statically balanced with a
lead filled decoupled counter-
weight, and the headshell is
molded carbon fibre, long known
for its low mass to high tensile
strength ratio.

Furthermore, the headshell
is connected to the arm with gold
plated computer terminal pins.
And the main bearing cradle is
made of sintered aluminum. The
pivot system utilizes micron pol-
ished instrument bearings which
are hand picked and matched
perfectly to both the inner and
outer races, for virtually friction-
less movement.

The viscous cueing
is a gentle 4mm/sec., and the

tempered spring anti -skate
adjustment is infinitely variable
to 3.5 grams.

The design, the materials and
the details interact to provide
incomparable performance for a
tonearm on an integrated turn-
table system.

In fact, the tonearm alone is
worth the price of an ADC 1700DD.

Finally, resonance conquered.
The technical know-how that

conquered the problems of the
tonearm mass, also conquered the
problems of turntable resonance.

The ADC 1700DD reduces
resonance to levels so negligible
they are virtually nonexistent.

The achievement lies in the
innovative construction formula
for the turntable base that
incorporates the latest advance-
ments from European engineers.

The base is constructed with
two dissimilar materials that are
resonance -cancelling. First, the
outer frame of the base is molded,
and then a composition of foamed
concrete is injected to absorb and
neutralize resonance and feedback.

Enter No. 9 on Reader Service Card
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Beyond even this
foamed concrete anti -

resonance breakthrough, the base
is isolated by energy absorbing,
resonance -tuned, rubber
suspension feet.

This is as close as technology
has ever come to defying the
physical laws of resonance.

The motor in the ADC
1700DD is also present standard
of excellence: Direct Drive Quartz
Phase -Locked Loop. The quartz
is used in the reference oscillator
of the motor.

An electronic phase
comparator constantly mon-

itors any variance in the speed,
making instantaneous correc-
tions. Even when out of the Quartz -
Locked mode, the optical scanning
system keeps drift at below 0.2%.

In fact, to check the speed at a
glance, we've engineered the
1700DD with a pulsed LED strobe
display for your convenience.

Low -mass. Low -resonance.
High performance.

What is the result of all these
breakthroughs? Pure pleasure.

The pleasure of enjoying your
favorite music with less distor-
tion and coloration than you may
have ever experienced before.
Now you can truly appreciate the
integrity of the original recording.

Our engineers have
reduced record wear and

music distortion to a point where
rumble is - 70dB Din B, and Wow
and flutter less than .03% WRMS.

In the history of audio tech-
nology, significant breakthroughs
have been made over the past four
years with the development of
Quartz Lock Direct Drive, carbon
fibre tonearms, foamed concrete
anti -resonance construction.
And now, ADC is the first to bring
them all together in the 1700DD.
We invite you to a demonstration
of this and the other remark-
able ADC turntables at your
nearest franchised ADC dealer.

Or, if you'd like, write for
further information to: ADC
Professional Products, a division
of BSR Consumer Products Group,
Route 303, Blauvelt, N.Y. 10913.

Low -mass. Low -resonance.
We think you'll be highly interested.
Distributed 1n Canada by BSR (Canada) Ltd., Rexdale, Ont.
'Accutrac is a registered trademark of Accutrac Ltd.

AmericanRadioHistory.Com



66

Q How close can
hi-fi get to an

authentic musical experience?

Slip on new Audio-Technica
Stereophones and

 hear for yourself.
If you want to find out how good the new Audio-Technica
Stereophones really are, don't just compare them with
other headphones. Put them up against the very finest
speaker systems. But don't just listen to the equipment.
Listen to the music. And be ready for a surprise!

Judged 3n the basis of flatness of response, freedom
from distort: on, transient response, sensitivity, and
independency from room acoustics, these new dynamic and
electret condenser models are perceptibly better sounding
than speaker systems costing hundreds of dollars more.

And if you think that great performance can only
come from heavy, bulky stereophones, get ready for another
surprise. Our heaviest model is less than 71/2 ozs. and our
lightest is ar incredible 43/4 ounces light. Comfort that
lasts an entire opera if you wish.

For all :he facts, send for our catalog. But for the
revealing truth about stereophone performance, listen and
compare at ;your nearby Audio-Technica showroom.
It will be a great musical experience.

Model ATH-7
Our finest Electrat Condenser
with LED peak level indicators
$149.95

Model ATH-1
The moving coil dynamic stereo -
phone that weighs just 43/4 oz.
$29.95

audio technica.
INNOVATION  PRECISION o INTEGRITY

wood posts (concealed wire provision)
and bases in either black hardboard or
wood veneer. Price: $45.00 pair.

The Osawa Universal Vari-Tilt is ca-
pable of holding most speaker systems
and raising them off the floor to cut
bass boominess. The stands can also
be tilted to an angle for optimum
sound dispersion. Equipped with low -
friction casters, the metal unit is coat-
ed with black nylon to complement
the components. Price: $74.95.

The Osawa AVF Universal Wall
Bracket is a device for mounting
bookshelf speakers onto walls. Mea-
suring 9x14 inches, the brackets mount
onto wall studs and will hold speakers
weighing up to 30 lbs. Price: $39.95.

The Osawa Mark IV AC Speaker
Stand raises the speaker 10 in. off the
floor and tilts it slightly backwards to
eliminate the "boomy" bass response
that occurs when sound waves are
coupled to the floor. Finished in a

black -nylon protective coating, the
unit is equiped with swivel casters.
Price: $49.95.

Sandborg macramé hangers are
available in both jute and herculon
with two basic ties, twist or square
knot. Designed for both medium and
large sized rectangular speakers, in ad-
dition to the Bose 901 series, the prices
range from $20.00 to $36.00.

AUDIO  November 1978
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IT TOOK THE }IEST HEADS
I%T THE INDUSM

TO MAKE AKAI'S NEWEST
PROFESSIONAL DECK.

For years, AKAI's
patented glass and
crystal (GX) heads
have been making
recorded history. Not only for unsur-
passed sound quality, but for unequalled
wearability as well. Guaranteed, in fact,
for 150,000 hours; the equivalent of play-
ing 24 hours a day for almost 171/2 years.

Now AKAI puts its heads together

Features:
 3 Motors  3 Speeds
0 4 Heads  1 2 Track
Record/Play and 1/4 Track
Play 0 101/2" Reel Capacity
 Large Illuminated 40 dB
meters; read Peak, VU, and
Bias  Four In/Two Out
Mixer, built-in  Panpots
 20 dB Microphone input
attenuators  Variable EQ
and Bias controls  Special
inputs for outboard noise
reduction units, i.e. "DOLBY,"'
"DBX"  Double Capstan,
Closed Loop Drive System
 Remote Control operation
(optional RC -17 and RC -18)
 Feather touch, full logic
solenoid control system
 NAB playback standards
 Fade-in and fade-out
controls  Separate sections
for tape transport and tape
amplifier with heavy duty
carrying handles on both
sections 0 Pre-set clutches
on all input level controls.

' : Track
GX Record Head

Track
GX Play hack Head

Track
(X Playback Head

in one dynamite
machine: the PRO -
1000. The four head,
2 -track mastering

machine that's as much at home on loca-
tion as it is in the studio.

See the PRO -1000 at your AKAI
dealer or write us for information.

But do it soon. Because it's already
turning the heads of a lot of people.

AKAI

Erase Head

Specifications:
Wow and Flutter 15 IPS:
0.025% WRMS, 71/2 IPS: 0.04%
WRMS, 33/4 IPS: 0.08%
WRMS  Frequency
Response 15 IPS @ "0" VU:
50-20 kHz -- 1 dB, 71/2 IPS
@ "0" VU: 40-24 kHz ± 3 dB,
33/4 IPS @ "0" VU: 60-12 kHz

3 dB  Overall Distortion
Not more than 1% @ 1 kHz
@ "0" VU for all speeds 
Signal to Noise Ratio 62 dB
 Heads (4), 1/2 Track GX
Record, 1 2 Track GX Play-
back, 1/4 Track GX Playback,
Full Track Erase  Motors (3),
(1) AC Servo Capstan Drive
Motor, oil circulating, center
pole generated (CPG).
(2) Eddy Current Motors, for
fast forward and rewind, oil
circulating  Inputs Micro-
phone (4), Line (4) E Outputs
Line (4), Mixer (2), Head-
phone (1).

"TM of Dolby Labs., Inc.
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AKAI America, Ltd., 2139 E. Del Amo Blvd., P.O. Box 6010, Compton, CA 90224
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Power Inc icctors
Audio Innovations Model LED -2C is

a dual channel display system to mon-
itor amplifier output power over a 57-
dB dynamic range. Price: $165.00.

Audio Technology Model 510 peak
responding LED display combines the
functions of a peak -power indicator
and a peak line level monitor into one
versatile instrument. Price: $129.95.

Lectrotech Model PPI-400 peak
power indicator monitors amplifier
output preventing clipping distortion

and
load.

is

with
watts
of

sional
level
fully
$149.00.

loudspeaker damage due to over
Price: $130.00.

Sansui Model MA -7 meter amplifier
a rack -mountable monitor system

two meters calibrated in VU and
and a stereo amplifier and pair

monitor speakers. Price: $330.00.

-

The Uni-Sync Model PMS-1 profes-
metering system measures line

as well as power output and is
adjustable up to 200 watts. Price:

Time 3øcySystøms

The ADS Model 10 is a digital time-
delay system with both analog and di-
gital technology, combined with built-
in amplification and matching
loudspeakers for optimized ambience
reproduction. Price: $999.50.

Advent SoundSpace Control is de -memory
signed to recreate the size and ambi-
ence of live listening environments in
the home listening room. Price:
$595.00.

Audio Pulse Model 2 digital time-
delay system adds the delayed and re-reverb
verberant signals absent from conven-
tional stereo sound to recreate the
feeling of a live performance. Price:
$539.00.

Bozak 902 time delay system has an
analog time delay unit, an integrated
35 W amp, and two matched speakers
for continuously variable delay and re-
verberation control. Price: $975.00.

Eventide Model 2830 Omnipressor is
a combined compressor -expander,
noise gate, and limiter that allows for
such effects as dynamic reversal. Price:
$615.00.

Eventide Model 1745M digital delay
line has up to five independently ad-
justable outputs with a maximum de-
lay of 320 mS and optional pitch
change and remote modules. Price:
$4100.00 for the basic two output unit.

Eventide Model S1066 special effects
device allows up to 32 individual ef-
fects to be stored in the read-only

(ROM) and a digital delay
line with up to 400 mS delay. Price:
$1675.00.

Sansui Model RA -700 reverberation
amplifier has continuously adjustable

time with visual indication and
can add echo effects during either re-
cording or playback. Price: $190.00.

Sound Concepts Model SD550 am-
bience restoration system is designed
to be used with a second stereo ampli-
fier and two additional speakers to
recreate the ambience lost during the
recording process. Price: $675.00.
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Sensitive Sound.
Using an anechoic chamber, the finest sound

equipment available, and the most sensitive tape
ever made, we were able to record the sound of a
desert ant in distress .. a call that sounds amazingly
like a fire alarm.

More sensitivity for more music.
It is a startling demonstration of the sensi--

tivity of our New Professional Series Cassettes. You
get more headroom, greater dynamic range, a better
signal-to-noise ratio and unheard of sensitivity. And
that's why you hear music
the way you have
never heard it before
on cassette.

professional."(
:.chrom,.b«n?;,:s[o

Sounds of other worlds.
Visit your BASF dealer soon and ask hím about

the New Professional Series, including Professional I,
our new ferric formulation, Professional II, our new
second generation chrome formulation, and Profes-
sional Ill, our new ferrichrome formulation that is ideal
for auto cassette players.

If you would like to discover the sounds of an
ant in distress, an eye winking, a butterfly in flight,
and other never -before -recorded sounds, send $3.50 to
BASF OTHER WORLDS, Box 18367, Boston, Mass. 02118.

We will send you a $4.99 Professional II C-90
cassette with these sounds. This

offer will be available while
supplies last. Please allow
4 weeks for delivery.

BASF
Sensitive Sound. From The People Who Invented Magnetic Tape.
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B+C INTRODUC
NEW TURNT LE

Four years ago, Bl C invented the
belt -driven record changer. In two
years, it was the most popular
turntable in America.

Success achieved so quickly is not
easy to repeat. But in all modesty,
we're about to do it again.

Consider:
1. Nine totally new 13.1C turntables.
One is a single play manual, four are
single play fully automatics and four
are record changers.
2. V.I.A. It stands for Variable

Isolatior Adjustment, the first
turntable suspension that can be
user-adjisted to dampen acoustic
feedback and room vibration
frequencies in nearly every listening
environment. It's a BI C exclusive
and all the new 13.1C turntables
have it.
3. Triple -isolated chassis. On all
B 1 C models, platter and tone arm
are mounted on a sub -chassis,
isolated Jetween base and top plate
by optimized isomer shock mounts.

Coupled with V.I.A., this system
intercepts more extraneous vibration
frequencies than any we know of.
4. The controlled -mass straight tone
arm was computer designed for low
mass, strength, and minimal tracking
error. Sapphire bearings reduce
friction to insignificance.
5. Stroboscopic variable pitch
control is standard on the five
lower -priced models.
6. Micro -processor digital drive is the
most accurate drive system to be had

AmericanRadioHistory.Com



9 REMARKABLE

at any price. Adigia computer
continuously rnin tots platter speed
and corrects variations byneans of
an AC servo sys_ert =itcl- can be
varied by 3% up o -down and locked
in. It's standarc. on the foa, top B.1 .0
models as well as
a vacuum fluoresce n -digital di Ipay

that reads out mecsured platter
speed to .03%accuracy and updates
itself every two records, and .. .

a digital stop weld- f r tin ng
selections to tape_-I-is is another

... _.. .,..

rn cro-processor display function.
?. A carbon fibre tone arm is
s_andard on two BI C models,
optional on four others.
E.. A micro -processor non -contacting
r_locity trip system
in bates end -of -record cycle without
moving parts Standard on B C's
flotop models, it's part of a =wo-
mjbr drive system.
9 $99.95 tc $319.95. Anyone will
fir a B -I -C turntable with the right
features at the right price.

Enter No. 7 en Reader Service Card

Made
in USA

There's more to tell, but only our
catalogue has room. We'll happily
send you a free copy.

Seven of BIC's new turntables are
the world's best for the money. Two
are the world's best, period.

Before you even consider another
turntable, see your BI.0 dealer or
write: BICIAVNET, Westbury, New
York 11590.
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Rcordr Caro Products

Aspen Tape Head Cleaner Kit con-
sists of a CO2 cannister, six chemically
treated wipers, and an extension noz-
zle to clean and protect cassette, 8 -
track, and reel-to-reel tape recorder
heads. Price: $2.39.

Aspen Wipe Heads come 25 to a
package and chemically clean and
protect all metallic surfaces contacting
the tape. Price: 79¢.

Aspen Decktester is an 8 -track test
tape for checking the tape speed,
speaker placement, speaker rattle,
phasing, wow and flutter, and head
alignment. An instruction booklet is
included. Price: $6.95.

Aspen Plastic Wax removes fine
scratches from plastic, resists dust and
dirt, future scratches, fingerprints, and
smudges on wood, glass, formica,
vinyl, and plexiglas surfaces. Price:
$4.59 for 16 -oz. squeeze bottle.

GRT Tape Demagnetizer & Cleaner
are separate 8 -track cartridges and cas-
settes to demagnetize and clean tape
recorder heads. Price: $4.95.

GRT Tape Maintenance Kit includes
an electric head demagnetizer, head -
cleaner solution, cleaning cloth, cot-
ton swabs, and a booklet on record
and tape care. Price: $17.95.

Maxell Tape Recorder Care Kit con-
tains probes, accessory tips, cleaning
tabs, cleaning solution, and an instruc-
tion booklet. Price: $8.95.

Nakamichi Model DM -10 Head De-
magnetizer features a vinyl -clad tip
and is specially designed for cassette
decks. Price: $20.00.

Nortronics Swabs are available as ei-
ther six -in. cotton or cellular foam
swabs to safely clean magnetic heads
and guides.

Nortronics Tape Head Cleaner is for-
mulated to safely remove impacted
dirt and oxide deposits from tape
heads and rollers while leaving no resi-
due.

Nortronics Head Cleaner features a
non-abrasive belt to safely remove ac-
cumulated oxide and dirt from mag-
netic heads.

Nortronics Demagnetizers are de-
signed to completely demagnetize re-
corder heads, guides, and other metal-
lic parts without any possibility of cre-
ating permanent magnetism.

Nortronics Professional Splicing
Blocks help the splicer to make clean,
smooth cuts with no damage to repro-
duction quality, while eliminating the
usual cut -and -trim work.

TDK HC -01 is a head -cleaning kit for
deck maintenance containing a non-
toxic aerosol cleaning agent, brush, in-
spection mirror, and cleaning probes.
Price: $7.99.

TDK HC -01 is a head cleaner cas-
sette which operates automatically.
Price: $1.49.

TDK TA -01 is a level -adjust test tape
to ensure channel balance when re-
cording or playing back. Price: $13.00.

TDK HD -01 is a cassette head
demagnetizer, battery operated, for
demagnetizing recorder heads. Price:
$21.99.
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HITACHI
The New Leader

In AudioTechnology
n.,,Fu wece:rvrrx srx-r,00

TC6
BCC

st' ye
{7 161111

102

...introduces the world's most
powerful 50 watt receiver.

The new Hitachi SR 804 stereo receiver has
the revolutionary Class G amp that instantly
doubles its rated power from 50 to 100
watts to prevent clipping distortion during
those demanding musical peaks (note the
clipped and unclipped waves in the sym-
bolic graph above). The SR 804 is conserva-
tively rated at 50 watts RMS, 20-20,000 Hz
into 8 ohms with only 0.1% THD.

Class G is just one example
of Hitachi's leadership in

(15) H I TAG Haudio technology. Power
MOS/FETamplifiers, RAP When a company cares,

3 -head system cassette decks, it shows.

Uni-torque turntable motors, and
gathered -edge metal cone speakers are
just some of the others. There's a lot more.
Ask your Hitachi dealer.

Audio Component Division, Hitachi Sales Corp. of America, 401 West Artesia Boulevard. Compton, CA 90220, (213) 537-8383
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W'll match the tonearm on
against the tonearm on their

We'd like to be very clear about what we have in mind. By
"their" we mean everyone else's. And, our lowest -priced
turntable is the new CS1237.

The CS1237's tonearm is mounted in a four -point
gyroscopic gimbal-widely acknowledged as the finest
suspension system available. The tonearm is centered,
balanced and pivoted exactly where the vertical and
horizontal axes intersect. (A)

From pivot to tonearm head, the shape is a straight
line, the shortest distance between those two important
points. (Curved tonearms may look sexier, but at the cost
of extra mass, less rigidity and lateral imbalance-none
of which is consistent with good engineering practice.)

Tracking force is applied by a flat -wound spring coiled
around the vertical pivot (B), and this force is maintained equally on each groove wall whether or
not the turntable is level. The tonearm's perfect balance is maintained throughout play.

By contrast, tonearms which apply tracking force by shifting the counterweight forward are
actually unbalanced during play and prone to mistracking. For example, on warped records the
stylus tends to dig in on the uphill side of the warp and to lose contact on the way down.

Vertical -bearing friction in the CS1237 tonearm is astonishingly low-less than 8 milligrams.
It can track as low as 0.25 gram-which means it will allow any cartridge to operate at its own
optimum tracking force.

There's still more. The counterweight is carefully damped to attenuate tonearm resonances.
Anti -skating is separately calibrated for all stylus types. Cueing is damped in both directions to
prevent bounce. And because the CS1237 can play up to six records in sequence, the stylus
angle can be set for optimum vertical tracking in either single -play or multiple -play.

To find any other tonearm that seriously matches the CS1237's, you have two choices.
You can consider one of the more exotic

separates. But you'll find they cost as much as the
entire CS1237. (Price: less than $180, complete
with base and cover.)

Or you might compare it with one of the higher-

priced Dual turntables. You'll find a few additional
refinements, but no difference in design integrity
or manufacturing quality. Which is why no other
turntable quite matches a Dual.

Any Dual.

For the life of your records
United Audio, 120 So. Columbus Ave.. Mt. Vernon. NY 10553

Enter No. 15 on Reader Service Card

Dual

9
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our lowestpriced turntable
highest priced turntable.
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Take a close
look at a better
record cleaner.
Audio-Technica

AT6002

(84x enlargement)

This is an A -T scanning electron microscope
photo of the dirt that must be removed if your
records are to sound clean. It's dirt that is
falling on your records even as you listen.

Our unique carbon fiber brush sweeps
each groove literally hundreds of times as
the record plays, just before the stylus
touches the groove. The carbon fiber brush
helps conduct static charges away, making
groove cleaning easier. And the incredibly
small 6 micron diameter reaches deep into
the groove for the smallest particles.

Immediately behind the brush, our velvet
pad captures and holds dust particles as
you play. And moisture released from an
inner reservoir helps to dissolve stubborn
deposits to prevent static build-up.

This 4 -way attack on dirt (brush, pad,
liquid, and conductive path to ground) is
uniquely effective. For proof, clean a record
with any other system. Then "play" it with
the AT6002. You'll find dirt removed by the
AT6002 that was left behind by other
cleaners. Try it today. Just $12.95 at all
Audio-Technica dealers.

audio technicao
INNOVATION  PRECISION  INTEGRITY

AUDIO-TECHNICA U.S., INC.
Dept. 118A 33 Shiawassee Avenue

Fairlawn, Ohio 44313
In Canada: Superior Electronics, Inc.

\osc-Rødv
& Fi tr Syst2

ction

Ace Audio Model 4000 subsonic
filter is a sharp cutoff, low frequency
filter to prevent woofers from being
driven below their passband by high-
powered signals. Price: $89.50 wired,
$59.25 kit.

Allison Electronic Subwóofer is an
audio bandpass filter and bass equaliz-
er that can extend the response of Alli-
son speaker systems flat to 20 Hz.
Price: $250.00

The dbx Model 128 incorporates an
expander and the dbx II tape noise re-
duction system in the same unit which
allows tape copies to be made with
more dynamics and less noise than the
original.

The dbx Model 3BX is a three -band
dynamic range expander capable of
increasing the dynamics of records,
tapes, and radio broadcasts up to 50
per cent, while reducing interference
noise.

The dbx Model 122 is a two -channel
switchable dbx II tape noise reduction
system which will reduce tape noise
by 30 dB and improve recording head-
room by 10 dB.

KLH/Burwen Model THE 7000 tran-
sient noise eliminator removes the
clicks and pops from records without
introducing noise from the switching
action. Price: $379.00.

KLH/Burwen Model DNF 1201A dy-
namic noise filter filters hiss from
turntables, tape decks, and tuners with
provisions for three levels of noise
reduction. Price: $299.00.

The MXR Compander is a noise -re-
duction device which compresses the
dynamic range of signals being record-
ed and expands them upon playback
allowing quiet passages to be heard
while reproducing musical peaks with-
out distortion. Price: $129.95.

SAE Model 5000 impulse noise -re-
duction system is specifically designed
to reduce the impulse noise (clicks
and pops) present in phonograph re-
cords and other program sources.
Price: $225.00.

SAL Model 4100 time -delay ambi-
ence system with three variable delays
allows it to create any kind of desired
spatial environment for home listen-
ing. Price: $500.00.

Source Model VRE Compressor/Ex-
pander unit has flexible, playback -only
dynamic range enhancement featuring
8 -dB upwards or 14 -dB upwards -
downwards expansion, threshold con-
trol, an indicator LED, normal and fast
attack and release, and preserves
reverberation. Price: $175.00.

The Source Noise Suppressor is a

"one-way," four -band system, with no
pumping or trailing effects, and fixed
filters at 3 & 7 kHz; effective with
tapes, FM, and old and new discs.
Price: $295.00.
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NOW THERE ARE THREE TRIAXIALS® FROM

THE PEOPLE WHO INVENTED THE 3 -WAY SPEAKER.
The 6" x 9" Jensen Triax'. . the first
ever.

This is the speaker that revolu-
tionized car stereo sound. It features
a separate woofer for the low tones,
a tweeter for the highs and a mid-
range for the middle tones... just
like the better home stereo speakers.

The 5/"'Thiax for front seat 3 -way
sound.

Another Jensen innovation. The
51/4" woofer mounts low in the front
door for distortion -free bass. While
a separate unit mounts high on the
door, delivering sharp, clear high
and middle zones from an individual
tweeter and midrange.
A new 4" x 10" Triaxial for newer
midsize cars.

It's specially designed to bring

3 -way high fidelity to the narrower
rear decks of the new midsize cars.
And a whole line of other quality
speakers.

Jensen also offers a full line of
coaxial 2 -way speakers, dual cone
speakers and surface mount speak-
ers. All with the quality and great
sound Jensen is famous for. And
with a size and price to fit every car
and wallet.

IT, I.) KIT

Tnex" and -Tri xraF are registered'redemarks identifying the 3 -way car stereo speakers of
Jensen Sound LaO oratories, Division cf ?emcor Inc.

 JENSEN
SOUND LABORATORIES

Division of Penicttr, lcc.
Schiller Park, Illinois 60176
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TWICE THE
SPEED!

TWICE THE
PERFORMANCE!
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B 1 C INTRODUCES
THE TWO SPEED
CASSETTE DECK
17's ips for compatibility: 33,4 ips for extraordinary performance.

Recording engineers
recognize that the way to
obtain more professional
results is to increase the
speed at which tape is mcved
past the heads.

Until now, all conventional
cassette cecks have recorded
and played back at 17/s inches
per second only. The new 31C
tape decks do this... superbly.
When used at 17/8 ips, thew
exceed virtually every exiEtir
performance spec. At 33/4 i
they establish new stand- , ds.

This faster tape sr -ed
results in dramatic it ,irove-
rents in frequenc' esponse,

c namic range, cgnal-to-
ne se, and wov and flutter.
It a ;o provir'js much quicker
rewi d an'A fast forward times,
autor a'_tcally at either speed.

P.. an example, consider
the inot., el T -3's 33/4 ips specs.

sOct

0
R

Performance unheard of
in any other cassette deck.
Guaranteed freq aency re-
sponse of at as: 25-22,000
hz± 3 dB ' ow a id flutter
less tha .J35%'NRMS. Total
harm(' is distort on below
1.5° . Signal-to-roise ratio
bF per than 67 dB

weighted).
To achievE -.e new

performances cards we
used a fresh al each to the
electronics. TI- esult-a
group of new c it -y con-
cepts which wi ave named
"Broadband ctronics."
These circuitr concepts
lower residua o se and
distortion. T enharce
frequency r )r -se and
stereo imagi g Aid-most
important, e e mprove-
ments are . di )Ie at either
speed on a B

I

Ctape decks.

o

o'

FBr. Eyan
once

-4030

I
AA\Í,s!,V

Pa®t

The result is sound that
is cleaner and more detailed
than yo a have ever heard from
cassette tape.

There are three BIC
cassette decks, from the "no
frills" Model T-1 at under
$300, to the 3 -head, dual
capstan T-3 ... all at prices
you'd expect to pay for an
ordinary one speed machine.

For a free 24 -page
brochure, see your BIC
dealer cr write BICIAvnet,
Westbury, N.Y. 11590.

Twice ti -e speed.
Twice tf a versatility.
Twice the performance.

THE NEW E1 -I -C
TWO -SPEED
CASSETTE DECK.

t

oa.'n láw
w

TM

B 0 C

i

lry MK _
F1,11.11F
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SONUS
SERIES II.

THE BEST
KEEPS GETTING

BETTER.

The original Sonus cartridge estab-
80 lished a new standard in high definition

phonograph reproduction. Yet we
believe there is even further room for
improvement in this often -overlooked
area of high fidelity. So we have taken
the original Sonus cartridges and
refined their designs, taking full advan-
tage of the latest in materials and
techniques. Sonus Series II cartridges
are the result of these new design
developments.

The new Sonus Gold consists of
three models with identical bodies and
stylus assemblies, differing only in the
form of their diamond tips. The new
Sonus Silver comes in two stylus types,
and shares all the qualities of their more
costly counterparts, yet still can offer a
dramatic improvement in sound repro-
duction overall. Both series employ a
transducer system characterized by
reproduction of exceptional accuracy,
clarity and definition. For full details
and a recommendation of which model
is correct for your particular system,
we suggest a visit to the Sonus dealer
nearest you, or write us.

SONIC RESEARCH, INC.. Sugar Hollow Rd.
Danbury. Conn. 06810

Swtc SystcS
r-J-L-1

Avid Equal Level Comparator fea-
tures programmed A -B comparison of
up to six receiver/amplifiers and 12
pairs of loudspeakers with defeatable,
automatic level compensation for
varying loudspeaker sensitivities. Has
built-in sine -wave oscillator and pink -
noise generator. Price: $1100.00:

Crosspoint Model Seven series is a
group of expandable computerized
comparators to control speakers,
amplifiers, or tape decks, alone or in
system. Price: $650.00. Model 21 for up
to 20 units, $1700.00, and Model 22 for
16 units, $4000.00.

GC Electronics Speaker Selector
Switch No. 30-5004 permits operation
of up to five pairs of speakers in any
combination with impedance auto-
matically balanced to protect the am-
plifier and a maximum of 55 W rms per
channel. Price: $34.00.

Russound TMS-2 allows up to five
tape recorders or other line level
sources to be used in any combination
while preventing overloads when mul-
tiple recorders are used in parallel.
Price: $69.95.

Russound Model TMS-1 Tape Recor-
der Selector Switch allows up to three
tape recorders to be used at once in
any combination of functions, and the
internal network prevents overload.
Price: $39.95.

Russound SWB-2 Speaker -Amplifier
Selector Switch is used to connect up
to three sets of speakers to any ampli-

fier and play any or all simultaneously
while maintaining proper load
impedance. Price: $29.95.

SAE Model 4200 speaker switching
system has facilities for up to three
pairs of speakers or headphones. One
of the headphone jacks provides high
level output for use with E.S. head-
phones.

Sony Model SB-5335 System Selector
functions ideally in an audio show-
room or a home component center al-
lowing multiple connections and in-
stant system selection.

Superex Model TSB -3 is a switching
console to enable the user to duplicate
source material on up to three tape
decks with all modes of operation col-
or coded for easy identification. Price:
$50.00.

Switchcraft Model TC-2000P1 stereo
tape deck comparator makes A -B com-
parisons of tape deck recording and
playback performance for up to 12
units. Price: $675.00.

Switchcraft Model 640R stereo selec-
tor system demonstrates up to 1728
combinations of stereo hi-fi program
sources in audio salons and demon-
stration rooms. Price: $850.00.

Switchcraft Models 640B and 640C
studio sound control centers allow up
to 1728 combinations of stereo com-
ponents, while the 640C extends the
combinations to 10,648. Price: $684.25
each.

Switchcraft Model 641 P1 stereo con-
trol center provides switching of
mono -stereo speakers for homes,
offices, and clubs with negligible loss.
Price: $104.50.

The Wallace Audio -Minder will au-
tomatically turn-off your stereo system
whenever sound stops coming, al-
though the variable delay, from 30 sec.
to 20 min., allows you to change re-
cords and tape. The electronic timer,
from five min. to two hrs., allows con-
tinuous programming but will shut the
system off at a specific time. Four
unswitched a.c. outlets handle up to
1200 W. Price: $79.95.

High Definition Phono Cartridges
Enter No. 44 on Reader Service Card

AUDIO  November 1978

AmericanRadioHistory.Com



The evolution of trevolution.
The new Bose' 901R Se ies IV Direct/Reflectingspeaker.
When Bose introduced the orig-

speaker, high-fidelity £
inal 901®
critics around the world hailed its
revolutionary approach to sound
reproduction.
"Bose has, in a single giant step,
produced one of the finest
speaker systems ever made."
(USA)

"The orchestra is there in front
and the atmosphere of the con-
cert hall all around." (Belgium)

"Bose contains more technical
innovations than any other
speaker of the past 20 years"
(Austria)
"...sets new standards for loud-
speaker music reproduction."
(France)

Now the 901' has evolved. Again.
Introducing the Bose 901 Series
IV Direct/Reflecting® speaker
system. With new equalizer con-
trols that consider your room as
part of the speaker design. And
a new answer to the problem of
choosing an amplifier.

It is a known fact that moving a
speaker just a few feet in a room
will alter its performance. And
that the variances in a speaker's
performance from one living
room to the next can be vast. This
is a problem all speakers have
-egardless of design. Except one.

A new approach to the study of
istening room acoustics and an
ambitious survey of many actual
listening rooms has resulted in
new equalizer controls for the
Bose 901 IV. These controls allow
you to simultaneously adjust
several bands of frequencies in a
precise manner to match the per-

formance of the 901 IV to your
room. In a way that cannot be
duplicated even with an expensive
graphic equalizer.
As a result, the 901 Series IV
speakers. perform as well in the
living room as in the demonstra-
tion room.
Were our s---T`
engineer-
to desigr
a speakEr
specifically
for your Irv-
ing room, you
would nct get
better sound
than you do
when you
properly adjust
the equalizer
controls on the
Bose 901 Series IV.

And the 901 IV provides a simple
answer tip the problem of choosing
the power rating of your amplifier
or receN.er. Choose any amplifier
you wish. The 901 IV provides
surprisingly loud sound with as
little as 10 watts per channel. Yet it

is durab e enough for us to remove
all power limitations on the 901 IV.

There is no power limit. Period.`

With these new improvements, the

Bose 901 IV gives you a flexibility
no other speaker can. You can
place the 901 IV in almost any
room and get the life -like, spa-
cious scund for which the 901 IV

Direct'Reflect-
ing" speaker is
famous. And you
can match it to
virtually any
amplifier.

We think that
once you hear the
new Bose 901
IV DirectiReflect-
ing" speaker,
you'll agree. The
revolution has
evolved.osF

t

'There is a power limit in commercial applications.
For information, contact Bose Customer Service.
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Power. With distortion so low it's more than inaudble,
i:'s barely measurable. That isn't news. It's Technics.

Stereo
?ecetvers

Min. RMS Power Per

Channel into80hms
from 20Hz-2)kHz

Total Harmonic
Distortion at

Rated Power (Max.)

FM

Sensitivity
Stereo -50áB.

PhDco S/N
0014' II -FAX

3A-1000 330watts 0.03% 36.2dBf 9;dE
3A-800 125 watts 0.04% 36.2 dBf 95dB
3A-700 100 watts 0.04% 36.2 dBf 95dB
3A-600 70 watts 0.04% 37.2dBf
3A-500 55 watts 0.04% 37.2dBf 90:1B

' MF 75 standard

IDok at the chart. That's Technics, too. Surprisingly
gDod performance that comes as no surprise.
dB dB

+12
!=lUi MEE+10 Mina ManiI!!!!'+`\IIIIIIIIII+6
%iÍiíl!!r\`1111111Ill

+2 '/.I/a;il/í:111111III
Í1/.1!i11/iiii!!III%/Ill;i/IIIIIIIIII%GIíI!!IIIIIIIIIIilliilllIIIIIIIIII
' 11111I111MIIIIIIIMIII

+10
+6

+2
o

-2

6

lo

YV\>

50 1k Bk

dB
+12

+10

+6

+Y

:he off -boost switch anc :he bass control, you
car accentuate drums 3 i bass instruments with a
Y inimt m of boominess. Or use the treble high -
boost _Twitch to bring c°u the brilliance in both vocals
anc ns:-umentals by x c.sing the frequencies starting
at 2 kit, all the way up t 30 kHz.

`'ou .an a so decrease tie bass response starting
at i00 Hz, o- attenua:e high -frequency response,
iI-ereby suppressing hiss aid other noise. And with
the SA -1000 shown below, there's a midrange control
w th a variable center frequency adjustment. So you

can isolate any frequency
between 250 Hz and
5 kHz. Then boost or
attenuate it, according
to your needs.

Still, you don't have
to buy our most power-
ful receiver to get our
most sophisticated
circuitry. Because every

Tedinia receiver has cirect coupling, conservatively
rated pcwer supply capadtors, current mirror loading

o Eallll.E1111111II%
1111m111.;!!'/_m111I;i!!?azIIIi::iiiIIIiíllll11 -.u11nimIImmii4m11I1111111i1111111110
111I11111M.!111111111

20 50 100 300 TX 2k 3k 5k 20 50 100 300 700 2k 3k 10k 30. 10 300 701 2k 56 10k ilk
Hz Hz -4

Bass Control characteristics Low Boost: On) Midrange Con rol characteristics (v.nable large. Tr.be 7.:cntro :haractenstics (High Boost On

Still, you expect the unexpected from Technics and
with Acoustic Control that's just what you get. With

Big power with little distortion
from Technics isn't news.
Acoustic Control is.

Technics
by Panasonic

FM
AM , s-0 80C 70C BOO 1000

1111111111111111111111111111111111111.I11111111111' 1111111111111)11í1111111111,11111111111111111

FM/AM ST59E7 RECEIVE :11-IOCO

IP+ArERB
r..p/ 1 1

POWER PHONES

Op 1 1 1 90 1 1 11's I 1 94 1 1 1 6 1 1 90 1 1 1100 1 I 1
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t1P*411-11 SOOST -
LOW MG+

111111

ACOURIC
CONf#Ot. MUTING LOUD..
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FM MPY PtF PM M!-I.INO
1 1 

....
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and single -packaged matched -pair dual transistors.
They all acd up to one thing: An amplifier that's
clean and stable even under the most demanding
dynamic conditions.

All your records will love the phono equalizer sec-
tion in every Technics receiver. Because they all boast
super -quiet S/N ratios, an extremely wide frequency
response and an overload -resistant phor.o pre -amp.

For outstanding performance on FM, even from an
overcrowded band or a marginal signal, every Technics
receiver has Phase Locked Loop IC's, flat -group delay
filters and a frequency response that's both flat and
wide. And with LED power level indicators, your eyes
can see what your ears will hear. Because Technics
separated each channel's indicators into individual
power levels- from as low as 0.3 watt to as high
as 700 watts. And what's more, at the flick of a range
switch, the imdicators will read up to 100 times the
actual power generated. With far greater accuracy
than conven:i:onal mechanical meters.

Technics new receivers. Big power with little distor-
tion as well as outstanding performance isn't news
from Technics. Giving you more ways to control it, is.

i 1134 l 1;'u, , 1 108

1200 1400 1600

1111111 111111111111111111!tlill

64.AMCE

MHz

kHz
1111111111111111111111111111

wrYNO DGo rows .>s e

Technics

Enter No. 56 on Reader Service Card

VOLUME
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Enter No. 3 on Reader Service Card

Comoonent RocKs
International Sound Alpha series bracing top shelf for record player.

component racks from Stereo Decor
are low Q, high density, assembled

Price: $110.00.

stereo component racks in three wood ,4

finishes and three space configura-
tions. :.

Marantz Model RM-3100 "Decora-
tor" stack rack has three fixed shelves
for Marantz components and features
a full-length smoked glass door, divid-
ed record compartment, and wood
tone side panels. Price: $239.95.

i

Star Case Model RS30 is a four -shelf
audio rack finished in rosewood formi-

" " `, ca, mounted on four steel barrel cast-
ers for. easy movement, and will ac-
commodate all 19 -in. rack mountable
equipment. Price: $199.95.

Technics Model SH-999 is a studio
"0r rack, 34 -in. high, specially designed to

house five Technics professional series
" components. The unit has large casters

- and a lower record storage compart-
ment. Price: $300.00.

Marantz Model RM-3100 stack rack
will accept up to four Marantz compo-
nents equipped with either the RHA-1

, 0 Q:a
or RHA-2 rack handles. Price: $279.95. .;`á

Ill.I-
" '1V3

wit -OIL

11b1111 l

0

Technics Model SH-905ST is a metal
studio rack, 45 -in. high, on wheels, for

Sansui Model GX-100 is a simulated mounting equipment designed for use
walnut, three -shelf component rack in the standard 19 -in. rack. Price:
with divided record shelf and a nonvi- $220.00.
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The A-800: A TEAC with features
you can't live without at a price

you can live with.
The TEAC A-800 gives you

one of the best, most affordable
combinations of precision, muscle
and good looks around. It's a three
head, two motor, dual capstan,
solenoid -operated cassette deck
that lists for less than $800:`

The A-800 transport has a
computer heritage... heavy, rock -
steady, reliable. The closed -loop
dual capstan system isolates the

tape
between
the cap-
stans to

provide optimum tape -to -head
contact. Result: better frequency
response, fewer dropouts. An

'vlanufacturer's suggested retail price.

ultra -stable motor drives the cap-
stans while all transport functions
are operated through fea-
ther -touch solenoid switch-
ing both on the deck and
with the optional RC -90
Remote Control.

The A-800 uses a com-
bined record/playback
head in which both elements are
incorporated into a single hous-
ing. What's more, the playback
head :s a unique "Delta" design
which incorporates both mag-
netic and non-magnetic ferrite
materials which assures mini-
mum eedthrough from :he
record head and eliminates low

woet. A-800

TAO MOTOR THREE HEAD

Wow & Flutter: 0.05%

Frequency Response: 30-18,000 Hz
3 dB ICrO2/FeCr1

$0O

COvuTER

EJECF

/
IIIIIIIIIII

frequency contour effects.
In addition to its built-in

Dolby, the A-800 also accepts
an optional dbx® Type II for
wider dynamic range and
up to 80 dB S/N. This optional
dbx interface-a TEAC ex-
clusive-lets you improve

the overall signal-to-noise
performance by up to 30 dB. It's
got to be heard to be believed!

TEAC.
First. Because they last.
TEAC Corporation of America
7733 Telegraph Road
Montebello. California 90640

Cdbx is a trademark of dbx. Inc.

GGJ
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Introducing home stereo

The Jensen R430 Receiver
Just one of six all -new car
stereo receivers from
Jensen.

Individual Bass &
Treble Controls.

Volume

Unique Cassette Door/
Tuner Dial.
Accepts entire cassette
firmly into unit; large, easy -
to -read tuner scale.

Automatic Tape Alarm.
Reminds you to remove
cassette to prevent damage
to pinch roller and capstan
(a major cause of wow and
flutter). Program lights
flash, speakers beep when
ignition is turned off.

Power Amplifier.
Separate power amp
installs in trunk. Provides
up to 60 watts of Total
System Power.

VOWME
O BASE TREBLE

Bi-Amplizca-ion. Cassette Fast'
Divides and sends correct Forward/Rewind.
frequencies and power
levels to respective drivers
through four separate
amps (2 for highs and 2
for lows).

At long last...Jensen introduces
the Stereo Receiver for your car.
Indash.

Monitor -quality FM broadcasts
with superior sensitivity and pin-
point selectivity...from an FM
multiplex section designed to the
same exacting specifications as your
favorite home receiver.

Loudness.
Recaptures all the bass that
can disappear at low volume
levels.

The Jensen Car
At the very heart of Jensen's

Stereo Receiver can be found four
independent, direct -coupled
amplifier sections-two for each
channel-delivering ample amounts
of clean power over an incredibly
wide dynamic range.

Several models even boast the
electronic sophistication of biamplif -
cation. This advanced circuitry
programs each of the receiver
amplifiers to individually drive high

and low frequencies of each stereo
channel-minimizing distortion and
increasing peak power levels. For an
impact, detail and transparency you
never thought your car speakers
capable of.

And just listen to the revelation
of wide range signals stored in your
favorite tapes...and encoded FM
stereo broadcasts...through the

AmericanRadioHistory.Com



receivers for your car.

100 "04 108 WIHz
ilium II III1i11 111 1 1 1 LOG

dLI

Dolby" Nose Reduction.
Processes ou: tape hiss on
Dolby-enc oded tat
improves dynamic range of
Dolby -encoded FM
broadcasts.

Mutinc.
Elim nztes inter -station
noise when changing
stations.

is TUNING
FADER  BALANCE

FM!AM.
Feather -touch electronic
switching.

Stereo Receivers.
uncanny quiet background of a
Dolby Noise Reduction System.

Feather -touch electronic
switching puts the Jensen Receiver
through Its sophisticated paces:
Loudness, switchable Interstation

Muting, Tuner On/Off, Dolby and
Local/Distant reception. Indepen-
dent bass and treble controls offer
complete tone curve flexibility. And
a unique tape a.arm even reminds

you to eject an engaged tape when
the ignition is turned off..

These are some of the features
that have created a distinct new
category: Car Stereo Receiver.
Three models with Cassette and
three with Eight -Track. All worthy
of the Jensen name.

Anything less just wouldn't do.
Not from the design laboratories

Fader.
Adjusts sound level between
front and back speakers.

Balance.
Adjusts sound level between
right and left speakers.

Tuning.

Tuner.
Separate Tuner On/Off
retains pre-set volume level,
eliminates radio blast when
tape is removed.

Local/Distance.
"Local" mode offers inter-
ference -free local FM
reception; "Distance" mode
maximizes sensitivity for
better long distance
reception.

that invented the loudspeaker. And
the Triaxial And now the Jensen
Receiver.

For a free color catalog write:

JENSEN
SOUND LABORATORIES

Division of Pemcor, Inc.
4136 N. United Parkway

Schiller Park, Illinois 60176

"`Dolby" and "Dolby System" are Trademarks of Dolby Laboratories, Inc.
®Triax and Triaxial are registered Trademarks identifying the 3 -way car speakers of Jensen Sound Laboratories, Division of Pemcor, Inc.
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Directory of Vontoctrrs
Ace Audio Audio Innovations Certron Corp.
532 Fifth St. 1432B Air Rail Ave. 1701 S. State College Blvd.

East Northport, NY 11731 Virginia Beach, VA 23455 Anaheim, CA 92806

Acoustique 3A International Audiomagnetics Columbia Magnetics
871 Montee de Liesse 2602 Michelson Drive 51 W. 52nd St.
St. Laurent, Montreal P.Q. Irvine, CA 92716 New York, NY 10019
H4T-1P5 Canada Audio Pulse Crosspoint Instruments
Adcom Marketing 4323 Arden Drive 12 Irving Place
11A Jules Lane El Monte, CA 91731 Framingham, MA 01701
New Brunswick, NJ 08901 Audio Technology
Advent 1135 Tower Rd. DB Systems

195 Albany St. Schaumburg, IL 60195 Box 187

Cambridge, MA 02139 Audio Works Jaffrey Center, NH 03454

Allison Acoustics 840 Piner Rd. #14 dbx Inc.
7 Tech Circle Santa Rosa, CA 95401 71 Chapel St.

Natick, MA 01760 Avid Newton, MA 02195
American Audioport 10 Tripps Lane Denon
1407 N. Providence Rd. E. Providence, RI 02914 See American Audioport
Columbia, MO 65201 BASF Systems Eventide Clockworks
Ampex Crosby Drive 265 W. 54th St.

401 Broadway Bedford, MA 01730 New York, NY 10019

Redwood City, CA 94063 Ball Corp. Fuji Photo Film U.S.A.
Armstrong 345 S. High St. 350 Fifth Ave.

See Sindell Organization Muncie, IN 47302 New York, NY 10001

Aspen Ltd. Capitol Magnetic GC Electronics
77 E. Floyd Ave. 1750 N. Vine St. 400 S. Wyman

Englewood, CO 80110 Los Angeles, CA 90028 Rockford, IL 61101

DOOR
OPEN

101,
SCOTCH MASTER II CHROME BIAS

The truth is clearly seen in every Scotch"
Ma Cassette, thanks to our see-through
cassette shell. You can see the unique roller guides
that reduce friction by moving the tape evenly
across the head. And the two radially creased

shims that insure a smoother wind, improved
mechanical reliability and reduced wow and
flutter. Even the recorder head penetration.

The sexy, see-through Master Cassette
shell. It's kind of like getting the naked truth.

11111111.11111111111

3m
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GRT Corp. Nakamichi Research Sound Concepts
1286 N. Lawrence Station Rd. 220 Westbury Ave. P.O. Box 135
Sunnyvale, CA 94086 Carle Place, NY 11514 Brookline, MA 02146
International Sound Neosonic Corp. of America Source Engineering
P.O. Box 4276 180 Miller Place P.O. Box 506
Modesto, CA 95352 Hicksville, NY 11801 Wilmington, MA 01887
KLH/Burwen Research Nortronics Co., Inc. Star Case Mfg.
145 University Ave. 8101 Tenth Ave. 15525 S. 70th Court
Westwood, MA 02090 N. Minneapolis, MN 55427 Orland Park, IL 60462
Kerry Sandborg Osawa Superex
5937 Simpson Ave. 521 Fifth Ave. 151 Ludlow St.
N. Hollywood, CA 91607 New York, NY 10017 Yonkers, NY 10705
Lafayette Phase Linear Switchcraft
111 Jericho Tpk. 20121 48th Ave. West 5555 N. Elston Ave.
Syosset, NY 11791 Lynnwood, WA 98936 Chicago, IL 60630
Lectrotech Rocelco Symmetry Audiophile Systems
5810 N. Western Ave. 1669 Flint Rd. 109 -16th Ave.
Chicago, IL 60659 Downsview, Ontario San Francisco, CA 94118
Leroy Porter Canada M3J 2J7 TDK Electronics
3205 Caithness St. Russound/FMP 755 Eastgate Blvd.
Savannah, GA 31405 Stratham, NH 03885 Garden City, NY 11530
MXR Innovations SDS Tape 3M Company
247 N. Goodman St. 6730 Santa Barbara Court 2501 Hudson Rd.
Rochester, NY 14607 Baltimore, MD 21227 St. Paul, MN 55119
Mastercraft Audio Sansui Electronics Transcriber
P.O. Box 2661 55-11 Queens Blvd. P.O. Box 478
Huntington Station, NY 11746 Woodside, NY 11377 Attleboro, MA 02703
Maxell Sindell Organization Uni-Sync
60 Oxford Drive 11046 Santa Monica Blvd. 742 Hampshire Rd.
Moonachie, NJ 07074 Los Angeles, CA 90025 Westlake Village, CA 91361
Memorex Sony Wallace Electronics
1600 Memorex Drive 9 W. 57th St. 4921 N. Sheridan Rd.
Santa Clara, CA 95052 New York, N.Y. 10019 Peoria, IL 61614
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SPECS APPEAL.
FREQUENCY RESPONSE

Chrome

oo
VI

Master I Cassette is for normal bias
recording. It features an excellent
dynamic range, low distortion, uniform
high frequency sensitivity and output
that's 10 dB higher than standard tapes.

Master II Cassette is for chrome bias recording (70
microsecond equalization). It features a special coating that gives
it a 3 dB better signal-to-noise ratio at low and high frequencies

Enter No. 28 on Reader Service Card
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Test Conditions
CrO, Bias and
Equalization
(70 ¡ sec)

than chrome cassettes.
Master III Cassette is for

ferri-chrome bias recording. It offers
a 3 dB output improvement at low
frequencies and 2 dB output

improvement at high frequencies over chromium dioxide.

SCOTCH ° RECORDING TAPE. THE TRUTH COMES OUT.
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We sound better
because we listen better.

The new Harman
Kardon receivers have
power, features, excellent
specifications.

But so do many
other receivers.

What makes us bet-
ter is the way we sound.
More musical, with air
between the instruments.
Spacious, with extraordi-
nary articulation that allows
each instrument to register
deep into your musical
consciousness.

Why does Harman
Kardon sound better?

It starts with ultra-
wideband frequency re-
sponse and remarkably low
TIM (transient intermodula-
tion distortion) and SID
(stewing induced distor-
tion). But these are merely
minimum design parameters
for Harman Kardon
engineers.

Of course, it is possi-
ble for our engineers to
build adequate receivers
where others build them -
in the laboratory. But that's
not where you build excep-
tional ones. You make them
in the listening room.

But not just when the
receiver design has been

completed. Listening at
every stage of development
is critical.

The fact is that tran-
sistors with the same specifi-
cations, but from different
manufacturers, vary in ways
that affect the texture of
music. That's why Harman
Kardon engineers actually
listened for the musical
character of every compo-
nent-singly and in combi-
nation -that went into the
audio chain of all our new
receivers. Every transistor.
Every capacitor. Every
resistor.

They listened for the
subtle differences in compo-
nent parts that make the
immeasurable difference in
the final product -chang-
ing, refining, in effect tuning
the instrument until a
receiver emerged that
sounded exactly the way
they wanted it to sound.

In short, it's not just
great specifications that
make the difference-it's lis-
tening to those things that
others tend to take for
granted.

Listen to the differ-
ence yourself. Visit your
Harman Kardon dealer
today.

Pictured: hk670 receiver 60/60 watts
Not shown: hk340 20/20 watts, hk450 30/30 watts,
hk56040/40 watts
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harm an/kardon
Hear all the music.

55 Ames Court
Plainview NY 11803

Enter No. 23 on Reader Service Card
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Hitachi Model SR -2004 Stereo AM/FM Receiver

HITACHI

MANUFACTURER'S SPECIFICATIONS
FM Tuner Section
Usable Sensitivity: Mono, 8.7 dBf
(1.5 pV); Stereo, 24 dBf (8.9 pV).
50 -dB Quieting: Mono, 12.5 dBf
(2.3 pV); Stereo, 36 dBf (34.5 pV).
S/N: Mono, 75 dB; Stereo, 70 dB.
Mono THD: Wide Band, 0.07 per cent
@ 1 kHz, 0.15 per cent @ 100 Hz, and
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0.2 per cent @ 6 kHz; Narrow Band, 0.1
per cent @ 1 kHz, 0.15 per cent @ 100
Hz, and 0.25 per cent @ 6 kHz.
Stereo THD: Wide Band, 0.1 per cent
@ 1 kHz, 0.25 per cent @ 100 Hz, and
0.3 per cent @ 6 kHz; Narrow Band, 0.2
per cent @ 1 kHz, 0.25 per cent @ 100
Hz, and 0.3 per cent @ 6 kHz.
Capture Ratio: 1 dB.

Frequency Response: 30 Hz to 15 kHz,
+0.5, -1.0 dB.
Selectivity:Narrow, 85 dB; Wide, 45 dB.
Image and i.f. Rejection: 115 dB.
Spurious Rejection: 120 dB.
AM Suppression: 60 dB.
Stereo Separation: 50 dB @ 1 kHz.
Sub -carrier & SCA Rejection: 70 dB.
Muting Threshold: 28 dBf (14 pV).

Whether you call the circuit "Series E" or "Class G," there's
no doubt that Hitachi's proprietary output -stage powering
system does result in increased efficiency, less bulky heat -
sink requirements, and somewhat smaller overall dimensions
for the SR -2004 than might be required with a conventional
"Class B" output circuit.

For those not familiar with the "Class G" circuit approach,
briefly, the output transistors are powered by low- and high -
voltage supplies and four transistors are used for each chan-
nel, strung out in series of two. Transistors powered from the
lower voltage supply amplify the output signal so long as its
amplitude is below a pre -determined value. When ampli-
tudes exceed this value, the higher -powered transistors (op-
erating from the higher voltage supply) turn on while the
others turn off. The idea, here, is that each pair of transistors
operates over its most efficient region, thereby improving
overall efficiency. It follows, of course, that there are now as
many as six -transition points in a given a.c. alternation of the
signal waveform, as opposed to the two associated with Class
B operation, and Hitachi has gone to great lengths (in terms
of extra circuitry) to insure against "notch" or switching dis-
tortion as these additional switching effects take place.

The Class G scheme also makes possible higher levels of
dynamic or "music" power than are usually available with
typical class B power output circuits. Interestingly, Hitachi
chooses to publish a "music power" rating for the SR -2004 -

400 watts per channel - despite the fact that the FTC
discourages the use of such ambiguous wattage notations. In
terms of the new IHF amplifier standards, a statement of Dy-
namic Headroom would be preferable and would, of course,
be equal to 3 dB (twice the continuous power rating for
short-term signals). In fact, we measured an even greater Dy-
namic Headroom for this unit, but more on that later.

As for the front -panel layout, the easy -to -read, light-col-
ored dial scale area is flanked by a pair of power output
meters at the left and signal strength and center -of -channel
tuning meters at the right. FM frequencies are linearly cali-
brated and above the scale are program source indicator
lights, a stereo light, and an auto -lock light which illuminates
when you let go of the tuning knob after tuning to the signal
of your choice. The auto -lock feature is a refined form of AFC
which is disabled by the capacitive switch that is relay -ac-
tivated when you touch the tuning knob.

A protection -circuit indicator light is located just below the
power output meters and, in line with it, are four clusters of
oval shaped pushbuttons. The first three of these select
speakers. Low- and high -cut filter switches are next, followed
by an MPX noise filter switch, an FM -mute defeat switch
(which also cancels the auto -lock feature), an i.f. bandwidth
switch, and an FM multipath switch which converts the sig-
nal -strength meter to a multipath indicator. The remaining
three pushbuttons are a Mono/Stereo mode switch, Loud-
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AM Tuner Section
Sensitivity: 370 pV/M, internal anten-
na; 20 pV, external.
Image Rejection: 70 dB.
I.f. Rejection: 90 dB.
Selectivity: 40 dB.
S/N: 50 dB.

Amplifier Section
Continuous Power Output: 200W/
channel, 8 ohm loads, 20 Hz to 20 kHz.
Rated THD: 0.08 per cent.
Music Power: 400 W per channel into
8 ohms.
Rated IMD: 0.08 per cent.
Input Sensitivity: Phono, 2.5 mV; High
Level, 150 mV; Mike, 3 mV.
Max. Phono Input Level: 500 mV.
S/N ("A" Weighted, referenced to full
output): Phono, 75 dB; High Level, 90
dB.
Damping Factor: 75.
Frequency Response: Phono, RIAA,
± 0.2 dB; High Level, 10 Hz to 40 kHz,
± 1.5 dB.
Bass Control Range: ±10 dB @ 50 or
100 Hz (depending upon turnover
selected.)
Treble Control Range: ±10 dB @ 10 or
20 kHz.
Midrange Control: ±6 dB @ 1 kHz.
High -Cut Filter: -10 dB @ 10 kHz.
Low -Cut Filter: -10 dB @ 50 Hz.

General Specifications
Power Consumption: 850 watts, 120 V,
60 Hz.
Dimensions: 223/4 in. (57.8 cm) W x 71h
in, (19 cm) H x 171/2 in. (44.5 cm) D.
Weight: 56.2 lbs. (25.5 kg) .

Price: $950.00

nessswitch, and an Adaptor switch which creates a "circuit -
break" for insertion of accessory devices such as Dolby
decoders; equalizers, etc.

Controls along the lower section of the panel include a
power On/Off switch, phone jack, three -position bass and
treble turnover switches, bass, mid -range, and treble tone
controls, Balancecontrol, muting lever switch (with -20 and -

40 dB positions), master volume control, tape copy and tape

Fig. 1-Mono and stereo quieting and distortion
characteristics in the wide -band setting.
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monitor lever switches, program selector switch, mike mixing
level control, microphone input jack, and a large tuning knob
coupled to an effective flywheel tuning arrangement.

In addition to three sets of spring -loaded speaker termi-
nals, the rear panel is equipped with three a.c. receptacles
(two unswitched, one switched), preamp-out/main-amp in
jacks, horizontal and vertical output jacks for connection to
an oscilloscope (for observation of multipath effects), and

Fig. 2-Mono and stereo distortion characteristics in the
narrow -band setting.
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It takes a sharpened sense of
technology to deliver innovation at
sensible prices.

Who else but Sony could man-
age it? We know turntables back-
wards and forwards. Even as far back
as 1966, we were surprising people
with our developments: that one, the
application of a slow -speed, servo -

controlled motor to turntables.
Today, we present the PS -X7, X6

and X5. Three fully automatic, direct
drive turntables that are a direct chal-
lenge to the competition.

And the competition will soon
find that we've got the features they
don't want to face.

The X tal Lock.
X act speed accuracy.

Good as it is, a traditional servo
system has two flaws. When playing a
record for a long time, it heats up and
you're continually forced to correct for
speed drift.

More critically, increased fric-
tion between the stylus and record
during loud passages can slow down
the speed. It will then fall into a range
wherein a conventional servo isn't
sensitive enough to read. But your
ear can.

Sony's X -tal Lock system cannot
be accused of any of the above. Its
quartz generator serves to regulate
the servo. The speed is electronically
locked in. Impervious to changes in
temperature, load, or voltage.

Quartz can help Bach. Quartz
can help rock.

Our brushless and slot -less
is matchless.

Sony's new motor gives brushes
the brush. The ring shaped perma-
nent magnet rotor and fixed coil
windings eliminate cogging.

The torque is high-and that's
not just talk.

Its rotation is smooth, and start-
up, quick.

Sony's Speed
Monitoring System.

Like millions
of tiny State Troopers.
The X -tal Lock system is worth

x-actly nothing, unless the right infor-
mation is relayed to it. Our system
uses a precise magnetic pulse signal,
recorded on the outer rim of the plat-
ter. An 8 -pole magnetic pick-up head
receives it. Then transmits it to the
servo electronics.

Most systems base their infor-
mation on only one pole. By using
8-and averaging them-we get
above average accuracy.

Want functional
controls?

The case is closed!
Sony believes a dust cover

should live down to its name-it
should stay closed, protecting record
and turntable from dirt. You have im-
mediate access to the controls with-
out lifting the cover. (On the X7 and
X6, the controls are touch sensitive.)

There's a lot more built into
these machines; a lot more reasons
to look into them.

A safety clutch mechanism pro-
tects the tone arm against damage,
should you grab it while in motion.

And on the X7 and X6, an opti-
cal sensing system is included. It
automatically returns the arm at
record's end. (In the X7, a carbon
fiber tone arm.)

What's more, these turntables
are worth more dead, than alive.
Because their cabinets are made
from an acoustically dead material.
That way, acoustic feedback caused
by the speakers can't come back and
make the cabinet vibrate.

Vibration is also cut by our thick
rubber mat, and heavy aluminum
platter. Viscous filled rubber feet give
vibration the boot as well; the same
viscous material fills the rubber mat
on the PS -X7.

All this, so while you're vibrating
to the record, your turntable isn't.

Much has been engineered into
these turntables that we haven't men-
tioned, including lightweight tone
arms with a cast aluminum alloy
headshell.

So tightly built are they that we
didn't even have room for one more
thing: bigger prices.
Cartridges are not included

c 1977 Sony Corp. of America. 9 W. 57 St.,
N.Y., N.Y. 10019. SONY is a trademark of Sony Corp.

Enter No. 61 on Reader Service Card

AmericanRadioHistory.Com



96

10

01

0 0

=ZEiiiii ==1EZiiiiMZEZiiii--iiiiim. u u. --. u u. inum-. o u i~M. ~1ZI...I. ~~...III.o1uuIMI...111 STEREO ..Pii~mo..1111
IMM1111111~11111111 Mr ~11111M1IIIIII , , IIIIIM.11!SI M11111111
I1I;!!!IilliIIII1111:1;il MI111111I:=:.: ::::::::AO1~C..:1:1~M.-._._-...1t.~..-.. ~11~..III11111111111.nu..-ro..,.rd~..7.- 111 ~Z.u11u.onlsa._ mrulii.cu ~umuou

1111111SIITEIERVINIZIE11.11111

1.i!!JMNI ti111
11'I

W DE
- - - NARROW

10 100 IOk 201,

FREQUENCY - Hz
Fig. 3-Distortion vs. frequency in the wide- and
narrow -band settings.
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the usual array of tape-out/tape-in jacks, AUX input jacks,
and two pairs of phono input jacks. An extra set of jacks is
provided for the adaptor or accessory connection controlled
from the front panel. Antenna terminals include AM, 300 -
ohm FM, and 75 -ohm coaxial connector, and a chassis
ground terminal is located adjacent to the phono inputs. A
ferrite -bar AM antenna swings away from the rear panel for
improved AM reception.

Circuit Highlights
The FM front end of the Hitachi SR -2004 employs three

dual -gate MOS-FETs and a five -gang variable capacitor. In
the wide -band setting of the i.f. system, a "saw" -filter includ-
ing a four -pole LC linear -phase arrangement is employed,
while for the narrow, higher selectivity setting, two linear -
phase ceramic filters are employed. The i.f. amplifier is a six -
stage differential type and utilizes three ICs. Quadrature de-
tection is used to recover the composite FM stereo signal
which is decoded by means of a phase -lock -loop circuit con-
tained in the MPX IC.

A ceramic filter is employed in the AM section of the
receiver, along with a three -gang tuning capacitor.

The Class G output circuit has already been described and,
in the SR -2004 it is combined with an electronic protection
circuit which disconnects speakers in the event of a circuit
fault or amplifier current overload.

FM Performance Measurements
While ultimate signal to noise measured the same for both

the narrow and wide i.f. settings (77 dB in mono, 70 dB in
stereo), there were, as might be expected, signficant differ-
ences in the distortion observed when using the two avail-
able i.f. bandwidths. Figure 1 shows the mono and stereo
quieting and distortion characteristics using the wide band
setting. Harmonic distortion in mono was an incredibly low
0.05 per cent and 0.035 per cent in stereo. We suspect here
that such low readings are partly the result of distortion in-
herent in our test equipment serving to cancel the minute
distortion actually generated by the tuner circuits, since we

would not normally expect to read lower THD figures in ster-
eo than we do in mono.

Figure 2 is a plot of harmonic distortion versus signal input
level, this time with the tuner section switched to the
"narrow" setting. Despite the high selectivity achieved with
this setting, distortion figures were still very low, with read-
ings of 0.09 per cent in mono and 0.05 per cent in stereo for a
1 -kHz test signal. In Fig. 3 we have plotted distortion versus
test frequency for mono and stereo for both the wide -band
and narrow -band settings. Even under the very worst condi-
tions (6 kHz), stereo distortion was still a low 0.6 per cent.
While frequency response was not at all affected by choice
of bandwidth settings (see Figs. 4 & 5), separation did de-
crease slightly when the narrow -band setting was used.

In the narrow -band mode, separation measured 48 dB at 1
kHz, 44 dB at 100 Hz, and 34 dB at 10 kHz, while in the wide -
band mode the separation increased to 58 dB at mid frequen-
cies, 44 dB at 100 Hz, and 52 dB at 10 kHz.

Capture ratio measured 1.2 dB, and selectivity was 88 dB in
the narrow mode and 43 dB in the wide mode. All forms of
rejection were better than 100 dB below 100 per cent modu-
lation and AM suppression measured 60 dB, exactly as
claimed. Both muting and stereo threshold were on the high
side of where we prefer to see them, with readings of 15 pV
(28.7 dBf) and 18 pV (30.3 dBf) respectively. Sub -carrier out-
put products were buried beneath the residual noise level in
stereo which, itself, was 70 dB below full modulation.

The response of the AM section of the receiver is plotted in
Fig. 6. Vertical divisions in all of the 'scope photos of this
report are calibrated to 10 dB each, so that the AM response
was down some 20 dB at 5 kHz, referenced to the output at 1
kHz.

Amplifier Section Measurements
Continuous power output per channel, with an input test

signal of 1 kHz, was 252 watts per channel for the rated THD
figure of 0.08 per cent. At 200 watts per channel output, using
8 -ohm loads, THD measured only 0.01 per cent while IM
distortion measured 0.04 per cent. With power bandwidth (at
the 200 -watt level) extending from a low 9 Hz to 44 kHz,
actual FTC rated power within the stated power band from
20 Hz to 20 kHz was 222.6 watts as opposed to the 200 watts
claimed. Dynamic headroom was higher than that of any
receiver we have measured since we began testing for this
new specification. It measured just under 4.0 dB, substantiat-
ing Hitachi's claim that the receiver can deliver far more
power under short-term musical signal conditions than might
be suggested by its continuous power rating. Harmonic dis-
tortion plus noise is plotted as a function of continuous pow-
er output per channel for this receiver in Fig. 7, while in Fig. 8
we have shown the THD plus noise at all frequencies within
the audio band for rated (200 watts per channel) output.
Damping factor, measured at 50 Hz,was 86.

Fig. 4-Frequency response and stereo Fig. 5-Frequency response and stereo
separation in the wide -band setting. separation in the narrow -band setting.

Fig. 6-AM frequency response.
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Power-hungry
speakers have
finally met
their match.

If you're enthusiastic about today's less efficient,
super -accurate speaker systems, you know you need
a very efficient, super -power receiver to drive them.

And if your ears are good enough, you know the
value of lots of power to handle critical musical
passages with any speaker system.

That's why we created the new KR -8010. With 125
watts per channel, minimum RMS both channels driven
at 8 ohms, from 20 to 20,000 Hz with no more than
0.03% total harmonic distortion, you've got all the
power you really need.

But more important, the KR -8010 gives you an
extremely clean, low -distortion signal at the same time.

For example, the signal-to-noise ratio through
the phono input is the best you'll find on any receiver
(90 dB). Its overall frequency response is matched

1111 KENWOOO

precisely to the RIAA curve ± 0.2 dB. And the tuner
delivers sensitivity and selectivity that you'll really
appreciate in signal -crowded cities.

To shape that signal into music, the KR -8010
offers a full range of front -panel controls usually found
only in esoteric separates and recording studios. Like
tape dubbing while listening to another source. And
dual FM muting levels. MIC input and fade control.
Bass, treble and midrange tone controls. And more.

The point is simply this: At $675.00* the KR -8010
is made for the listener who demands as much from his
receiver as he does from his speakers.

Next time you're at your Kenwood dealer listen to
your favorite speaker with the KR -8010.

We think that your ears will finally meet their match.
*Nationally advertised value. Actual prices are established by Kenwood dealers.

For the dealer nearest you. see your Yellow Pages, or write Kenwood,
PO. Box 6213. Carson. CA 90749. In Canada: Macnascnic Canada, Ltd.
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The phono sections had an input sensitivity for rated out-
put of 2.6 millivolts which, translated to the new IHF stand-
ards, works out to an input sensitivity of 0.18 millivolts for 1 -
watt output. Phono overload with a 1 -kHz input signal oc-
curred at 640 millivolts, while phono S/N measured 74 dB
referred to full output. Measured in accordance with the new
IHF specs, phono S/N was 63 dB, while high-level S/N was 64
dB. RIAA equalization was accurate to within 1.0 dB from 20
Hz to 20 kHz, while high-level frequency response was flat to
within 1.5 dB from 10 Hz to above 30 kHz, measured via the
AUX inputs.

Figure 9 is a composite sweep -frequency plot of bass and
treble control range when the 100 -Hz and 3 -kHz turnover
points are selected. These frequency designations are actual-
ly erroneous, since the 3 -dB turnover points of the tone con-
trols using these settings turn out to be more like 200 Hz and
2 kHz. The same thing applies to the alternate turnover sett-
ings, the control range of which is plotted in the 'scope pho-
to of Fig. 10 and upon which has been superimposed the

98 control range of the mid -range tone control. Loudness con-
trol action is plotted for various settings of the volume con-
trol in Fig. 11.

Listening and Use Tests
During the brief time in which we have been using and

listening to the Hitachi SR -2004, we have been particularly
impressed with its ability to deliver high levels of short-term
transient musical signals to our reference speaker systems.
Normally, when driving these speakers to exceptionally loud
levels, we are able to perceive a certain amount of ragged-
ness in the high -frequency region as clipping levels are
approached. This was not the least bit in evidence in the case
of the SR -2004, and the reason becomes clear if one monitors
output signals on a calibrated 'scope. Some of the transient
peaks we observed were actually more than 4 dB greater in
amplitude than the continuous power output reference lines
on the 'scope (adjusted for the equivalent of 200 watts per

Fig. 9-Bass and treble control range
with 100 Hz and 3 kHz
turnover settings.

10k 20k
80

channel) and yet there was no evidence of either compres-
sion or clipping. Sustained listening at such levels did not
induce the kind of listening fatigue which normally occurs
when repeated short-term overload takes place. Nor were we
able to detect any switching distortion caused by the novel
Class G circuit (and to which we were particularly sensitive,
since we suspected that such distortion might be audible).

While in theory (and on the bench) we heartily subscribe
to the "wide band" FM alternative provided by the FM tuner
section of this receiver, we were unable to detect any differ-
ence in overall tonal quality when switching from the wide
to the narrow mode. This bodes well for the SR -2004 if it is to
be used in areas where use of the wideband setting is impos-
sible because of station crowding on the dial.

Phono reproducton was impressive, with no evidence of
poor transient overload recovery and tight, unmuddied over-
all response. "Transmitting" the same recorded material via
our FM generator and picking up the signal on FM made for a
good comparison between FM reception qualities of the
tuner and direct listening via the preamp/amplifier section
and, aside from a slight increase in residual noise level (our
radiated signal, though close to the receiver, does not quite
deliver 65 dBf of signal strength at the antenna terminals and
we prefer to make this test without direct connection from
signal generator to antenna terminals).

The Hitachi SR -2004 offers a classic example of a receiver
that delivers "louder" sound without distortion than other
similarly rated units. The new IHF Dynamic Headroom speci-
fication permits Hitachi to properly boast about this achieve-
ment without resorting to obsolete "music power" wattage
ratings, and we would hope that the company will quickly
avail themselves of this new and important specification in
future representations of Class G products. The receiver is
fairly priced for the performance it delivers and, thanks to its
high efficiency, saves a bit of power in the process, not to
mention the fact that it's a bit easier to cart home than most
others in the same power category. Leonard Feldman

Enter No. 90 on Reader Service Card

Fig. 10-Bass and treble, plus midrange
control range, with 50 Hz and 6 kHz
turnover settings.

Fig. 11-Loudness control
characteristics.
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Hearing the seed of sound is what high technology is all about.
Many stereotypes will predictably claim they've reached it ..
but only Nikko Audio actually delivers that pinnacle of purity
through three new components in our professional series.

Gamma V Synthesized FM Digital Tuner

Six of your favorite stations can be exactly tuned into the
memory bank for instant recall, Wirh phase -lock -loop, twin -
staged synthesized manual or automatic tuning circuitry
throughout the entire FM band, you con be assured your stations
will never fade away as the LED readout brightly shows the
locked -in MHz numbers. Accuracy on
the button.

Alpha Ill Power MOS-FET DC Amplifier

Accentuated accuracy. DC powered
MOS-FET circuitry assures ultra wide
frequency response at rated output,
while the continuous DC operation
from input to output stages guaran-
tees absolute stability and extremely
low distortion.

The LED window monitors the pulse
of power in each channel. Plus, the
THD is the lowest in the industry of
anywhere near the price range -

0.008% (80 watts per channel, both channels driven into 8
ohms, 0 to 20kHz).

EQ 1 Graphic Equalizer
For the discerning ear, you con shape the acoustics of your

room into those of o recording studio with Nikko's EQ 1. At 10
bands per channel providing ± 12dB boost or cut and ± 6dB
gain control, you will be in master control of all your live -
sounding performances.

All three components con be professionally stacked into
Nikko's new 19" rock mount cabinet. But hearing is believing.

Coll our toll -free number for the name of your nearest Nikko
dealer at (800) 423-2994 and find out why Nikko's reputation
for accuracy is forever sound.

Nikko Audio
For those who take their stereo seriously
Nikko Electric Corp. of America
16270 Raymer St., Von Nuys, Calif. 91406 (213) 988-0105
218 Sherwood Ave.,Formingdale, N.Y.11735 (516) 293-2906
In Canada: Superior Electronics, Inc. Nikko Audio 1978

Enter No. 36 on Reader Service Card
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JVC Model KD-85 Stereo Cassette Deck

100

MANUFACTURER'S

SPECIFICATIONS
Frequency Response: 30 Hz to 16 kHz.
Harmonic Distortion: 1.2 per cent.
S/N Ratio: 56 dB, 62 dB with ANRS.
Crosstalk: -65 dB.
Input Sensitivity: Mike, 0.2 mV; Line,
80 mV.
Output Level: Line, 500 mV; Head-
phone, 0.5 mW @ 8 ohms.

Flutter: 0.05 W rms, 0.18 per
cent weighted peak.
Wind Times: 85 seconds for C-60.
Dimensions: 171/4 in. (45 cm) W x 61/4 Weight: 21.8 lbs. (9.9 kg).
in. (15.9 cm) H x 12'/8 in. (32.7 cm) D. Price: $499.95.

The JVC KD-85 is an attractive unit which has performance
and user features in addition to a pretty face. The level me-
ters get immediate attention because they have non -typical,
facing vertical scales. This arrangement is faster and more
convenient for matching channel levels. To the right is the
Spectro-Peak Level Indicator which shows the peak levels in
five separate bands, centered at 100, 300, 1k 3k, and 10 kHz,
respectively. Each band has five vertical -bar LEDs with
thresholds at -10, -5, 0, +3, and +6 VU. The scheme has much
to offer the recordist, helping to ensure the highest possible
recording level with acceptable distortion. The dual -concen-
tric, input -level pots have large, knurled knobs with friction
clutching for separate or tracking adjustment as desired. The
single output level pot has a much smaller knob, slightly
touchy for setting accurate levels, albeit smooth in rotation.
Spring -loaded lever switches select mike or line input, ANRS
mode, 70- or 120 -microsecond EQ, and bias. ANRS mode can
be set for Off, ANRS, or Super ANRS. Regular ANRS, as most
readers will know, is a Dolby -like noise reduction system and
is compatible with Dolby B -type N/R. Super ANRS is not
compatible with any other noise reduction system. For lower
record levels, its action is the same as with regular ANRS; at

Fig. 1-Frequency response with Maxell UD tape.
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higher record levels, however, SUPER ANRS introduces con-
trolled reduction in the levels of the highest frequencies. On
playback, a reverse boost is given to gain a flatter in/out than.
if normal tape saturation had occurred. Certainly a good idea,
the tests reported below show that it works quite well.

The bias switch has positions labelled 100 per cent, 110 per
cent, and 150 per cent for LN, FeCr, and Cr02 tapes, and the
EQ switch has an "extra" 70 -microsecond position, so the
two switches will always line up. A five -position REC EQ
switch provides a very useful aid to matching various tape
types with equal steps over a range of about -3 to +3 dB at 10
kHz. The two -motor tape -motion drive is logic controlled
and solenoid operated. Operations can be made in any order,
and there are helpful status lights. Record will function as a
preset, and flying -start recording is possible. Any tape motion
locks out the eject button, which otherwise starts the smooth
opening of the door. Head accessibility was quite good with
the door cover removed, which required the loosening of
two non -captive screws. The deck also has a counter with
memory and a timer -start switch.

There are phone jacks on the front panel for mikes and
headphones. The line in/out phono jacks and a DIN socket

Fig. 2-Frequency response with Sony FeCr tape.
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Better Than Any Pusher

No matter how fine the fibers or how soft the "plush"
-everything other than the Discwasher system is a pusher.

Pushers only line up dirt and microdust into an even line of
contamination. Run your pusher off the record at a tangent-

and you spread these particles into a tangent line. And micro-
dust becomes permanently welded into vinyl by a tracking

stylus.
Only the Discwasher system has the patented micro-

tipped fibers which are directional-slanted-to pick
up, hold and thus remove particles from your discs.

These same directional fibers also remove fluid
and solubilized contaminants by capillary

action.
The superior record cleaner-

better than any pusher.

discwasher; inc.
1407 N. PROVIDENCE RD.
COLUMBIA, VIISSOURI 65231
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are on the back panel. The internal construction was of high
quality with excellent soldering on the PCBs and the chassis
frame was quite rigid. Adjustments were well marked, and
parts were identified on both sides of the boards in many
cases. This nicety is unusual, and it is a definite aid if troub-
leshooting is needed. Inter -card connections utilized wire
wrap and most runs were bundled neatly. Other items of
interest: The good-sized fly -wheel in the capstan drive and
the mounting of power resistors on standoffs.

Measured Performance
The playback responses with alignment tapes were gener-

ally within a dB or so with the exception of a droop of just
over 3 dB at 40 Hz and lower. Meter indications were within
1/2 dB for the standard levels. Playback tape speed was about
0.7 percent fast. The 1 -octave RTA showed that it was possi-
ble to match a large number of quality tapes with the aid of
the five -step record EQ switch. The record -playback re-
sponses were excellent, in general, with superior flatness
from less than 100 Hz to over 10 kHz. In all cases, the differ-
ences between normal and ANRS responses were insignifi-
cant, much better than what happens with too many decks
with Dolby being switched in. All responses had a lower limit
of 40 Hz, not to spec, but only slightly limiting for most
music. Maxell UD had a high -end response to 17.0 (ANRS) or
18.0 kHz (normal and Super ANRS). At Dolby (or ANRS)
level, switching to Super ANRS increased the high frequency
limit from 8.0 to 12.6 kHz, a significant improvement. The
change with Sony FeCr bordered on the dramatic, for the -3
dB point shifted out from 6.0 to 15.0 kHz. Benefits were ap-
parent as well with Fuji FXII tape where the Dolby -level re-
sponse extended from 7.6 to 12.1 kHz, although the +3 dB
peak at 15.5 kHz at the lower record level is on the edge of
being too much. The phase jitter in the playback of a record-
ed 10 -kHz tone was 30 degrees, very good for a cassette deck.
Bias in the output during recording was quite low, which can
help to prevent bias -beat tones if you're recording with an-
other machine from the same line.

HDL3 (third harmonic distortion) was determined from 10
dB below Dolby (or ANRS) level to the 3 per cent distortion
point with a 1 -kHz test signal. Results were as expected for
the Sony FeCr and the Maxell UD, but the figures for Fuji FXII
were notably lower than for CrO z type tapes with most
recorders. HDL2 was relatively high at the lowest record levels
with Sony FeCr, but HDLS was very low with all formulations.
HDL3 vs. frequency was measured with the Fuji tape and was
quite low over the majority of the band, especially between
50 Hz and 2 kHz. The use of ANRS or Super ANRS did not
introduce any increase in distortion products, except of a
very minor nature in a couple cases. The signal-to-noise ra-
tios at ANRS levels were 51.4, 55.5, and 55.3 dBa for Maxell
UD, Sony FeCr, and Fuji FXII, respectively. For levels where
HDL3 = 3 per cent, the figures were 55.7, 58.5, and 59.9 dBA.
With ANRS the latter values were increased to 63.8, 65.7, and
66.8 dBA for the Maxell, Sony, and Fuji tapes. Super ANRS
increased these excellent figures a bit more, to 64.9, 66.5 and
67.7 dBA for the same order. Erasure was almost 90 dB, and
crosstalk was more than 80 dB down, excellent performance.
Separation from one track to the other was 47 dB, much bet-
ter than most decks.

Mike input sensitivity was 0.18 mV, and input overload was
reached at 68 mV. Line sensitivity was 74 mV with input over-
load somewhere above 11 V, the maximum output of the test
generator. Output clipping appeared at a level equivalent to
+16.6 meter indication. The input level pots tracked within a
dB from maximum to 60 dB down, very good indeed. Line
output was 470 mV, a little lower than the specified 500 mV.
The sections of the output pot tracked within a dB from
maximum to greater than 50 dB down. Meter indications
were substantially to VU meter standards for both frequency
response and ballistics. Scale calibration was very close with
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Fig. 3-Frequency response with Fuji FXII tape.
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Fig. 4-Third harmonic distortion vs. level at 1 kHz
with Maxell UD, Sony FeCr, and Fuji FXII tapes.
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a maximum of 0.5 dB error over most of the range. The illumi-
nation was on the low side, but compatible with the bar
LEDs in the Spectro-Peak level indicator.

Tests with continuous wave (CW) tones showed that the
thresholds in each of the Spectro-Peak indicator's five bands
(center frequencies = 100, 300, 1k, 3k, and 10 kHz) were
within 2 dB of stated thresholds (-10, -5, 0, +3, and +6) with-
in each band and compared to each other. This is certainly
very good performance, demonstrative of excellent design
and careful adjustment. With a tone in a center channel,
responses were down about 4 dB in adjacent channels and
about 11 dB down two bands away. Filtering is obviously not
really intended to be sharp enough for any form of critical
analysis by bands, but the filter shape is adequate for the
purpose. With a pink -noise source, thresholds were within a
2 -dB spread, the same as with the CW tone. Each band indi-
cated a response with a burst of 25 mS or so, with the CW
level set just above threshold. The bar LEDs were a bit faint,
and use of this great mini-RTA was aided with relatively low
room light.

During playback, the line voltage was varied from the nor-
mal test setting of 120 V down to 100 V and up to 130 V. Tape
speed changes relative to that at 120 V had a total spread of
about 0.1 per cent. Flutter performance was excellent, typi-
cally less than 0.04 per cent W rms and less than 0.06 per cent
weighted peak. Wind times were 70 seconds, reasonably fast,
as well as being quiet and smooth. Logic response time was
very short, without any excessive stresses being observed.
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It's no
wonder
your records
are flat. Be-
fore they're press-
ed, about half of the music's
dynamic range has been squeezed
out. The vice is the recording
process. Live music's
dynamic range can be more
than 100 dB, but the studio
recorders have only approx-
imately 58 dB of useable
dynamic range capacity. So the
engineer has to compress the sig-
nal, making the loud sounds quieter
and the quiet ones louder. And that's
where the live gets squeezed out. Your
conventional discs most often offer less
than 50 dB of dynamic range. You can
undo much of the damage. Just add a
dbx Dynamic Range Expander to your
system, and you'll restore most of the

missing dynamic range in your
records, tapes and FM broad-
casts. These extraordinary de-
vices unsqueeze dynamics in all
types of music, making every-
thing sound richer, clearer
and fuller than you've
ever heard. And with
dramatically less noise
as well. You won't

need an audio en-
gineer's ears to hear

the remarkable
improvement in

your music.
There is a dbx dynamic range
expander for every application,
for budget systems right up to
large state-of-the-art
music systems. Take

your -favorite record or tape to your
dbx dealer and ask for a dbx ex-
pander demonstration. There are

trree models available: model
118, an economically -priced
rigle band linear expander;
model 128, linear expander
and tape noise reduction sys-

tem which lets you make tape
copies that sound better than the
original -ecord; model 3BX, top -
of -the -line expander which divides
the audio spectrum into three sec-
tions - high, mid, and low frequen-
cies for individual expansion.

Once you hear dbx in action,
you'll wonder how you ever
listened to music without it.

dbx, Incorporated
71 Chapel Street
Newton, MA 02195
617/964-3210

UNLOCK YOUR EARS

Enter No. 13 on Reader Service Card
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Fig. 5-Third harmonic distortion vs. frequency at 10
dB below ANRS level with Fuji FXII tape.

10

0.01

::'.::j:'.CC:C=z::'.::jCC::::~=.....,1111ZI.....,~~ra..rrr_11~11.I.1~~.Onul..11111~~111ou~~wul1~1~o.uu
11MO111IIIMIIIMMIIIIIMU1111111~1//117111~~1111\1111
IIM111111I~O1111111111~~ \111Z111111111111111

iIlI1IIIIIIIIIIIIIIIIIIIIII
~.::::jCEI1:::::17LC.:::11~M.::::1ri1~111k.u~~0.7----' ~1111111~1our_r.rauu.>~1~:11~~'IU11111111111~.111~~~/11

~MIZIS1111:IIIIIMILIIIM1111111~11~111~1~111fU11
1~11111=111h.= "1111111~11111i~1111111111
-.,11' I I I -.,1"' I I-.,' 11"I11.  1111 1 l
ZIIIIIIII1111IIIIIII1IIIIIII111111IIIIIII

10 100 1k 10k 20k

- 40

-60

-80

FREQUENCY - Hz

Listening and Use Tests
No matter what was tried, tape motion control was fast,

smooth, and without any form of malfunction. The combina-
tions possible with this deck are among the best available.
Flying -start recording is one, and having Pause turn on the
Play status light is another. Cassette loading and unloading
was convenient and gentle. Keeping the heads clean with the
door plate removed was easy, but I wish the screws were
captive. Pot rotation was very smooth, and the lever switches
had a nice snap action going into position. Metering with the
combination provided with the JVC deck was fast and con-
venient, and it gave the user the sense of being in control of
recording levels, more so than with VU meters and one or
two LEDs for peaks. The adjustable record EQ was of definite
value with some of the tapes used. Memory and timer start
worked reliably whenever used.

The instruction book is trilingual, and there is considerable
detail in the instructions with some technical background
included. The text is well illustrated with figures for intercon-
nections and control settings. Recommendations are given
for setting the tape select and REC EQ switches. There are

+ 0055

TAPE 0
SPEED

-0.5

0.1
W&F

WTD PK

0.1

W&F
WRMS

120V. 110 V. 130V

I SEC

TIME

Fig. 6-Wow & flutter and tape speed variations.

helpful discussions on the effects of ANRS and Super ANRS
and what happens if the selector switch is in a different posi-
tion in playback. The section on the Spectro-Peak indicator
gives explicit instructions on the level limits for each of the
bands with various tapes and ANRS settings.

The JVC KD-85 delivered most satisfying results while
being interesting and pleasurable to use. In general, the deck
sounded just fine with any of the tapes. With record levels
pushed up, however, there was an improvement in the
sound with use of Super ANRS. There were no changes in
sound, except for lower noise, when switching from normal
to ANRS. Pauses during recording were undetectable. Record
starts caused a "thump" about 5 dB out of tape noise. Record
stops were more of a click and at a slightly higher level. The
JVC KD-85 cassette deck has very little to fault it and a lot of
convenience and performance for a good price.

Howard A. Roberson
Enter No. 91 on Reader Service Card

For record -lovers, it's the
complete amplifier. And it's
really and truly ... new!

It's a thousand dollars,
and worth every cent of it.

It's designed
and beautifully
made, right here.

It comes from
and is intended
for, people who
appreciate ano-
ther Classic!

Its least quality part is one full
grade better than you've probably
ever had your hands-on, before. En-
gineers call it "total excellence".

We call it THE PARAGON/EAGLE 75.
It merges electronic artistry with
something else you've seldom, if ev-
er encountered ... Sanity! Meeting real needs,
not marketing trends; with system -interface
and control features never before offered,
plus 3 major advancements, each an exclusive:
1. Duplex SignalpathTM ; utterly discrete
electronics for each channel, from input to
speakers. EAGLE re -defines the word, stereo.
2. AudiobandT*'. Completely separate RIAA-per-
fect phono preamps; one magnetic, and one
moving -coil; with 6 tailored interface set-
tings,each! Plus a special stage of pure MMMII1IIl 1,11.l9lll.l.l.MI,l,l,1,IiJi111111!,u1.i1_91111¡1I1IÍ;1,l,lJU 1

genius that cleans -up record grit, graininess, and low-frequen- From its unique, circuit -saving, chassis ventilation ... to its
cy garbage with no ill side -effects. A dream, for tape -making! no -caveat performance, EAGLE/75 bows to no other;
3. Spectral EQTM. A 3 -band tone -control loop based on the real- here or abroad.
ities of speakers in live, not anechoic, rooms; and how records You'll find it at dedicated audio dealers throughout America.
themselves, are mastered. Over 1,330 inviting response curves, It's a no-nonsense statement of practical superiority, and a
plus adjustable contoured -loudness! None, introducing any dis- price based on dollars ... not marks, kroner, kickbacks, or yen.
tortion. We do it with visible circuitry, not magic. Which is If you doubt it ... or can't find it ... drop us a line!
why the EAGLE's preamplifier is an answer, not another excuse.

The amplifier offers total stability without fatigue; plus
abundant energy -to -spare for any residential loudspeaker. Any!

i

PARAGON
11021 GRASS VALLEY AVE. / GRASS VALLEY, CA 95945

"IM~Y~ 9111Y
Enter No. 38 on Reader Service Card
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Stanton Model 881S Stereo Phono Cartridge
MANUFACTURER'S SPECIFICATIONS
Stylus Description: Nude
Stereohedron.
Tracking Force:'/, to 11A grams.
Frequency Response: 10 Hz to 20
kHz, ±1.5 dB.
Output: 1.01 mV/cm/sec.
Channel Separation: 35 dB at 1 kHz.
Inductance: 518 mH, each channel.
Resistance, Each Channel: 889 ohms.
Load Resistance: 47 kilohms.
Load Capacitance: 275 pF.
Replacement Stylus: D81.
Accessory Stylus for Mono LP Records:
D810.
Accessory Stylus for 78 -rpm Records:
D827.
Price: $150.00, with "longhair" brush
attached.

Stanton Magnetics introduced the first American -made
CD -4 cartridge, which was capable of reproducing frequen-
cies up to 30 kHz with their now historical Quadrahedral®
stylus. Continued research and development brought about
the new stereo stylus shape, Stereohedron®, which has its
roots in the CD -4 Quadrahedron stylus design. The
Stereohedron stylus offers a greater contact area with the
record groove, resulting in less groove wear. This stylus de-
velopment is included in Stanton's new generation of car-
tridges whose much smaller than usual magnet is made of
samarium -cobalt and positioned closer to the center of rota-
tion for low inertia, using a newly patented suspension prin-
ciple. Its cantilever is strong enough to withstand repeated
rough skating across a record surface without damage,
though we don't recommend the procedure. Another little
known but important feature of the Stanton cartridges is that
hardly any dust collects on the stylus or cantilever because
the cantilever is grounded. Like all Stanton cartridges, a re-
movable longhair dust brush is mounted on the front which
is said to add some stabilization to the cartridge in fighting
,warps.

Measurements
As is our practice, measurements are made on both chan-

nels, but only the left channel is reported. During the test
period the average temperature was 74° F ±1° (23.3° C) and
the relative humidity 58 per cent, ± 3 per cent.

Frequency responce using the Columbia STR-100 test
record and our reference tone arm, an Audio-Technica AT-

1009, mounted on a Technics SP -10 turntable, is flat within
0.5 dB from 40 Hz to 5 kHz, down almost 1 dB from 5 to 6
kHz, rises slowly to 0 dB at 9 to 13.5 kHz, and then slowly
descends to -1.5 dB at 20 kHz. The optimum tracking force
for the cartridge we tested was greater than the maximum
tracking recommended. We found it necessary to increase
the maximum tracking force by another 250 mg with the
brush removed for a total of 1.5 grams if we were to track,
without distortion, some of the very high recorded velocities
that are present on some direct -to -disc records. However, we
must state that the 881S successfully tracked some classical
and jazz recordings at just 0.6 grams tracking force without
distortion. This is absolutely remarkable since it is a rare car-
tridge that can track below 0.75 grams without distorting on
this type of recording. The optimum anti -skating force was
1.5 grams. Separation was excellent, being 29 dB at 1 kHz, 26
dB at 10 kHz, and 17.5 dB at 20 kHz. The load resistance and
capacitance, respectively, were 47,000 ohms and 280 pF.

Square waves show some ringing that dies r iidly, indicating
that the resonances are well damped, wit, the peak well
beyond 20 kHz.

To check the frequency response, we uses the General
Radio 1521-B Graphic Level Recorder and a rl. 'tively new
United Recording Electronics Industries (UREI) 4odel 200
X -Y plotter with the Model 2010 plug-in module fob equency
response with any sweep -frequency test record. 'is is an
improvement on other graphic level recorders since hey are
generally limited to a special sweep -frequency test re )rd (s)
made for them. The frequency response plotted on th UREI 105
X -Y recorder was identical to that plotted on the G. feral
Radio recorder, using the same test record. One great ac .an-
tage of the UREI X -Y recorder is its ability to pick up nd
automatically record the recorded spot frequencies on a 'st
record without regard to the voice announcing the frequt i-
cies. In many ways, this is the more accurate way to ti t
cartridge frequency response than the usual recorded swet
frequencies and just as automatic.

The following test records were used in making the follow-
ing reported measurements: Technics SFC-TR100; Micro-

Acoustics TT2002; Shure TTR 103, TTR 109, TTR 110, TTR 115;
Columbia STR-100, STR-112, SQT-1100; )VC TRS-1007; Stereo
Review SR -12; B & K QR-2009; Deutsches HiFi No. 2, and
Nippon Columbia Audio Technical Records (PCM) XL -7004-
6.

The cartridge weighs 5.19 gm without brush; d.c. res. 830
ohms; ind. 527 mH; opt. tracking force 1.5 gm; opt. ánti-skat-
ing force 1.5 gm; output 1.36 mV/cm/sec; IM dist. (4:1) + 9
dB lateral, 200/4000 2.7 per cent, +6 dB vertical, 200/4000 6.1
per cent; crosstalk - 35 dB (Shure TTR 109); ch. bal. 1 dB;
trackability, high freq. (10.8 kHz pulsed) 30 cm/sec, mid-freq.
(1000 + 1500 Hz lat. cut) 31.5 cm/sec, low freq. (400 + 4000
Hz lat. cut) 24 cm/sec; Deutsches HiFi No. 2 300 Hz test
bands tracked to 95 microns (0.0095 cm) and lateral to 55.4
microns (0.00554 cm) vertical. Arm -cartridge resonance curve
was double peaked with the first resonant peak being +1 dB
at 6 Hz and the second as +2' dB at 7.5 Hz.

The Micro -Acoustics Transient and Tracking Ability Test
Record TT -2002 was used to check for tracking ability first
and then transient ability. The Stanton 881S cartridge had no
difficulty in playing all tracking -ability bands, including one
with the highest level a modern stereo cutter head can record
just prior to tripping its overload protection circuit. The ster-
eo percussion levels check the cartridge for both vertical and
lateral tracking ability. The transient ability of the 881S is
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Fig. 1 - Frequency response.
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excellent. The computer -generated high, low, and the high/
low mixed frequencies presented no problems to this car-
tridge.

The 881S performed excellently on all bands of the Shure
Audio Obstacle Course - Era Ill (TTR-110). With the newer
Shure Audio Obstacle Course - Era IV (TTR-115) the tracka-
bility of the 881S on the bells and flute individually was just
shy of reproducing the very highest level cleanly. However,
the cartridge had no difficulty in reproducing the highest
level of the same flute and bells playing a duet. These results
clearly point out the excellence of the tracking ability of the
Stanton 881S phono cartridge.

Listening and Use Tests
106 Our listening tests are performed both prior to actually

testing the cartridge parameters and after all tests have been
completed. While listening to the various records played
with the Stanton 881S cartridge, we were quite impressed
with the excellent sonic clarity, bass response, and the tran-
sient and tracking ability of this cartridge, particularly on
some of the direct -to -disc recordings with their very high
levels. Continued listening brought out the fact that the
Stanton 881S did not introduce any sound or coloration that
could be ascribed to the cartridge, per se. In general, we
found that the listening tests were in agreement with the
various measurement tests.

The following equipment was used for the listening evalu-
ation: Technics SP -10 turntable with Audio-Technica AT -1009
tonearm, Technics SP -10 Mark II turntable with EPA -100 tone
arm, Crown IC -150A preamplifiers, a pair of Crown DC -300A
amplifiers used as monophonic amplifiers, and a pair of
stacked Duntech DL -15B speakers for each channel. One
turntable was equipped with a Platter Pad (Dundis Distr. Co.,
Waterloo, Neb. 68069) which appeared to be an improve-
ment over the usual rubber pad, particularly in damping out
extraneous vibrations. The speakers were connected to the
amplifiers with Polk Audio high -definition, low -distortion
speaker cables, which appear to have improved bass defini-

Fig. 2 -
Response to 1 -kHz

square wave.

tion and high -end detail and smoothness. The SQ quadra-
phonic decoder was the Columbia SQL -400A Full Logic De-
coder and Stereo Enhancer.

As is our practice, a rigorous listening evaluation was con-
ducted utilizing the specific records listed below as well as
some of the records listed in our past reviews. These excel-
lent recordings demonstrate very effectively the ability of the
Stanton 881S cartridge to reproduce difficult high level re-
cordings faithfully. All records were cleaned with the
Discwasher and destaticized with the Zerostat. The SQ re-
cords listed are compatible and can be played as stereo
records.

Stereo
Pops Concert, the Israel Philharmonic Orchestra, Mehta -
London CS 7065.
Vladimir Ashkenazy: The Piano Music of Chopin, Volume 3
- London CS 7030.
The Art of Regina Resnik- London OS 26574.
Organ Recital, Volumes 1 & 2, Earl Barr - The Sound Envi-
ronment TR-1003 and TR-1006. (Suite 114, Butler Sq., 100
North 6th St., Minneapolis, Minn. 55403).
Zgodava Plays Recital Favorites - The Sound Environment
TR-1001. (Note the great clarity and brilliance of the nine -
foot Steinway on Side 1. A seven -foot Steinway was used on
Side 2. These exceptionally good recordings were recorded
by Russell Borud of St. Paul, Minnesota).
Rogers and Hammerstein: The King and I-RCA ABL 1-2610.
Check Up Your Sounds, Volume 2, Audio Symphony No. 2,
NHK Symphony Orchestra, K. Komatsu - RCA (Japan) RVL-
2. Distributed by Audio-Technica, Inc. (This is a superb re-
cording that all audiophiles should hear and own.)

Direct to Disc
Rimsky-Korsakov & Tchaikovsky: Capriccio espagnol &
Capriccio italien, the Boston Pops, Fiedler - Crystal Clear
Records CCS-7003 (225 Kearney St., San Francisco, Calif.
94108) .

Virgil Fox: The Fox Touch, Volumes 1 & 2 - Crystal Clear
Records CCS-7001 and 7002. (Audio's Associate Editor, Bert
Whyte, was the recording engineer for the above three super
records).
Joe Marcinkiewicz and Blu- M&K Sound, Inc. 10014. (8719
Wilshire Blvd., Beverly Hills, California 90211).
Rough Trade: Live! - Umbrella UMB-DD1, Distributed by
Audio-Technica, Inc.
The New Brubeck Quartet: A Cut Above!- Direct -Disk DD -
106. (Direct -Disc, 16 Music Circle So., Nashville, Tenn.
37203) .

Power- Direct -Disk Labs, DD -107.

Pulse Code Modulation
Frank Foster and the Loud Minority: Manhattan Fever- De-
non YX-7521-ND.
Tommy Flanagan: Alone Too Long - Denon YX-7523-ND.
(Solo piano.)

I
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"The Sansui AU -717 is a superb amplifier.
We like it with no ifs,ands,or buts. (Julian Hirsch)
It offers "as much circuitry sophistication
and control flexibilityas any two-piece
amplifying system:'
(Len Feldman)

Everyone says great things about the new
Sansui AU -717, but the experts say it best.

The Sansui AU -717 DC integrated amplifier is
"Sansui's finest.... It incorporates a fully direct -
coupled power amplifier section whose frequency
response varies less than +0, -3dB from 0Hz (D.C.) to
200 kHz. The amplifier's power rating is 85 watts per
channel (min. RMS) from 20 to 20,000Hz into 8 -ohm
loads, with less than 0.025 per cent total harmonic
distortion .... If any amplifier is free of Transient Inter -
modulation Distortion (TIM) or any other slew -rate
induced distortion, it is this one .,,. The slew rate ... was
the fastest we have measured on any amplifier, an
impressive 60 V/µsec.

"The preamplifier section of the AU -717 .... has very
impressive specifications for frequency response,
equalization accuracy, and noise levels ... The AU -717
has dual power supplies, including separate power
transformers, for its two channels ... [and] exception-
ally comprehensive tape-recording and monitoring
facilities.,,. Good human engineering .,, separates
this unit from some otherwise fine products....

"The Sansui AU -717 is a superb amplifier. We like
it with no ifs, ands, or buts." (Reprinted, by permission,

Stereo Review Magazine, Feb. 1978. Julian Hirsch
Test Report. Copyright © 1978. Ziff -Davis Publishing
Company. All rights reserved.)

"One clear advantage of DC design is apparent.
Even at the low 20Hz extreme, the amplifier delivers
a full 92 watts - the same value obtained for mid -
frequency power - compared with its 85 watt rating
into 8 ohms....

"The equalization characteristic of the pream-
plifier was one of the most precise we have ever
measured, with the deviation from the standard RIAA
playback curve never exceeding more than 0.1dB....

"Sansui claims that this unit has reduced transient
intermodulation distortion -a direct result of the DC
design, and, indeed, the model AU -717 delivered
sound as transparent and clean as any we have
heard from an integrated amplifier....

worth serious consideration - even by those
who prefer separate amplifiers and preamplifiers."
(Reprinted in part from Len Feldman's test report in
Radio -Electronics, January, 1978.)

Listen to the superb sound of the Sansui AU -717 at
your Sansui dealer today. And be sure to ask him for
a demonstration of the matching TU -717 super -tuner.

SANSUI ELECTRONICS CORP.
Woodside, New York 11377  Gardena, California 90247  SANSUI ELECTRIC CO., LTD., Tokyo, Japan

SANSUI AUDIO EUROPE S.A., Antwerp, Belgium In Canada: Electronic Distributors
Sall S lLL
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Archie Shepp: On Green Dolphin Street- Denon YX-2524-
ND.
(Denon records are available through local outlets from
American Audioport, 1407 No. Providence Rd., Columbia,
Mo. 65201) .

Quadraphonic
Stokowski Conducts Sibelius, The National Philharmonic Or-
chestra-Columbia M34548.
Preservation Hall Jazz Band - Columbia M34549. Boulez
Conducts Varése, New York Philharmonic Orchestra - Col-
umbia M34552.

The Stanton 881S played all the above records without dif-
ficulty, particularly The Fox Touch, Volume 2, and the Boston
Pops recording of Capriccio espagnol, with their high level
bass. It appears that most all direct -to -disc recordings are
challenging the modern cartridge to reproduce the music
with sonic clarity.

In conclusion, we are impressed with the Stanton 881S car-
tridge, particularly with its ability to reproduce flawlessly any
recorded sound, including those at the high velocities pres-
ent on many current records. The Stanton 881S merits serious
consideration by all music lovers. B. V. Pisha

Enter No. 92 on Reader Service Card

Pioneer Model TVX-9500 TV Audio Tuner

n
MANUFACTURER'S SPECIFICATIONS

50 -dB Quieting Sensitivity: 32 dBf (22 pV/300 ohms).
S/N Ratio: 65 dB @ 85 dBf.
THD at 65 dBf: 0.7 per cent at 100 and 1000 Hz; 0.2 per cent at
6 kHz, for ±25 kHz deviation.
Capture Ratio: 1.0 dB.
Alternate Channel Selectivity: 25 dB.
Frequency Response: 50 Hz to 10 kHz,+0.5, -1.0 dB.
Spurious Response Rejection: VHF, 50 dB; UHF, 40 dB.
Image Rejection: VHF, 50 dB; UHF, 40 dB.

á

ficiiwEn

..111-1111

I.f. Rejection: VHF, 50 dB; UHF, 55 dB.
AM Suppression: 50 dB.
Muting Threshold: 34.1 dBf (28 NV).
Output Level: 400 mV for 100 per cent modulation.
Power Requirements: 120 V, 60 Hz, 12W.
Dimensions: 16 9/16 in. (42 cm) W x 37/8 in. (10 cm) H x 133
in. (35 cm) D.
Weight: 13 lbs., 7 oz. (6.1 kg).
Price: $250.00.

The typical audio enthusiast probably regards the audio
portion of TV broadcasts with some disdain. Still, TV sound,
as authorized by the FCC, is not only transmitted by FM, but
has the very same frequency response potential as FM radio
- 30 to 15,000 Hz. The fact that, up until now, TV sound has
been anything but hi-fi is caused by one of those recurring
vicious circles that often plague the consumer electronics
industry. Initially, TV broadcasters and networks used stand-
ard telephone lines to transmit their audio signals to
transmitters and to other points in the network. Since those
lines, typically, cut off at around 5 kHz, the TV audio that was
finally aired was strictly low -fi. TV set manufacturers, aware
of this limitation (and rightly more concerned with picture
quality), saw no reason to build sophisticated audio systems
into their receivers.

Now, however, TV networks are beginning to employ a
diplexing system which permits the audio signals to ride right
along on the coaxial cable with the wideband video signals.
Public Service Broadcasting has been using satellite commu-
nications to beam both its video and audio signals around
the country, and both such techniques lend themselves to

wideband audio transmission. Only the TV set manufacturers
have been slow to improve the audio capabilities at the re-
ceiving end. So, Pioneer decided to fill in the TV audio gap
with the introduction of their TVX-9500 TV sound tuner.

Fig. 1 - Mono quieting and distortion characteristics
of the Pioneer TVX-9500 TV audio tuner.
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Styled to complement other components in a high fidelity
system, the front panel of the TVX-9500 is equipped with a
power switch at the left and twelve slim pushbuttons which
are numbered from 2 through 13, corresponding to the VHF
TV channels used in the United States. Above each of these
buttons is an LED indicator which lights up when the corre-
sponding button is depressed. A thirteenth button, separated
from the others, is labelled UHF, and when it is depressed a
rotary UHF selector knob comes into play, along with its con-
centric fine-tune control.

Although the VHF channels are pre -tuned by the factory
prior to shipment, fine tuning of these "fixed" selectors i

possible, since, under the bottom of the tuner are individual
adjustment potentiometers for trimming these frequency
selectors, as required. To perform this calibration operation,
the user would also turn off the built-in AFC by means of a
slide switch also located on the undersurface of the chassis.
With the AFC switch in the Off position, the built-in muting
circuit is also temporarily defeated to permit precise adjust-
ment of channel frequencies. When a given TV channel's
audio carrier is accurately tuned in, a green LED lights up to
indicate that fact.

The rear panel of the TVX-9500 is equipped with two audio
output jacks and with 300 -ohm balanced UHF and VHF
screw terminals, plus a connection terminal for a 75 -ohm
coaxial transmission line (for VHF only). As readers are surely
aware, TV sound as presently broadcast is monophonic, but
two audio output jacks are provided to permit connection to
both high-level input channels of a stereo component system
so that sound will emanate from both loudspeakers. Ideally,
the TV set (with its volume control turned down) could then
be placed mid -way between the stereo loudspeaker array

z
o
I- 0.10
cc
o
co

ó

0.01
10 100 1k

FREQUENCY - Hz

Fig. 2 - Distortion vs. frequency.

10k 20k
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and TV audio would again seem to emanate from the TV set's
location.

Circuit Highlights
The TVX-9500 circuitry is very much like that of a better

grade FM tuner (which, in a sense, it is). Front ends are elec-
tronically tuned (using varactor diodes instead of a continu-
ously variable tuning capacitor). The channel pushbuttons
simply connect an appropriate level of d.c. voltage to the
diode, thereby determining its effective capacitance in the
tuned circuit of the front end. The i.f. circuitry employs a
combination of LC and solid-state filters as well as a discrete
transistor amplifier followed by a multiple purpose IC ampli-
fier/limiter/quadrature detector. The recovered audio output
from the detector is fed to a differential amplifier audio
stage, while a d.c. AFC voltage is fed back to the front end in
the manner familiar to anyone conversant with FM circuitry.

Don't fret over technical or systems questions...

Get Your Own AUDIO
1977 Annual Bound Volume!
This handsome, hardcover, library -quality,
buckram -bound volume gives you a permanent
record of the audio industry's achievements
throughout the year-increasing in value and
service to you in years to come.

AUDIO's Bound Volume Gives You the Most
Comprehensive Coverage Available from One Source.

Here, you will find discussions, analyses and tests
of developments and problems associated with
professional and home -use audio components-all
from the perspective of the entire year. So you can
study, compare and evaluate trends at your leisure-
without wondering what happened during those months
for which you may not have an issue of AUDIO.

Month after month, no other magazine devotes as
many editorial pages to component equipment as
AUDIO. Thus, here is the most complete record of the
audio industry's successes-and failures-that you can
find anywhere.

AUDIO's Bound Volume is the handiest, practical
reference you can own. It makes a distinctive addition
to your personal library ... an ideal gift for the
discerning audiophile.

11-

Order Your
AUDIO Bound Volume

Today...

ORDER FORM

AUDIO 1977 Annual Bound Volume Price $23.00

AUDIO
North American Building
401 North Broad Street
Philadelphia, PA 19108

 Yes, please send me copy(s) of the AUDIO
1977 Annual Bound Volume. The $23 price includes
shipping and handling, USA only. For all other
countries, the price is $25. My check or money order
is enclosed. (Payment must accompany order.)

Name

Address

City/State/Zip
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Fig. 3 - Frequency response
(each vertical division

equals 10dB).

FM Performance Measurements
The first problem we encountered in trying to measure the

performance of the TVX-9500 was to come up with a suitable
r.f. signal generator. Like many other consumer electronics
engineers, we still own some ancient, if rudimentary, TV serv-
icing equipment but that would hardly do for measuring the
performance of a high-fidelity TV sound tuner. Happily, our
Sound Technology generator with which we measure all FM
tuner and receiver circuitry, though calibrated only from 88
MHz to 108 MHZ, goes a bit below the 88 MHz lower limit
and, with the aid of a frequency counter, we adjusted its
output to 87.75, the carrier frequency of the audio signal of
TV Channel 6.

Thus equipped, we measured performance (only for Chan-
nel 6, of course) in much the same way that we would mea-
sure any FM tuner. It should be noted that standard de -em-
phasis on TV audio is 75 microseconds - the same value
used in FM broadcasting. However, and this is an important
difference, maximum audio modulation in TV is only ±25
kHz, as opposed to ±75 kHz used in FM broadcasting. In one
respect, that makes it easier for the TV audio tuner designer,
while in another sense it makes things more difficult.

Restricted to a±25 kHz deviation limit, the TV audio tuner
has a built-in limitation of 10 dB less in S/N ratio as com-
pared with an FM tuner. We were therefore all the more
impressed with the TVX-9500's ultimate S/N ratio, which, as
can be seen by examining Fig. 1, reached a high of 75 dB.
Pioneer claimed only 65 dB for S/N and, interestingly, quoted
that figure for an 85-dBf input signal strength. The justifica-
tion for this higher signal input no doubt comes from the fact
that, generally speaking, TV transmitter power is much great-
er than that radiated by most FM radio stations, so Pioneer
no doubt presumed that there would be greater available
signal strength at the antenna terminals of this product. As
indicated in Fig. 1, however, the unit did just as well in quiet-
ing with the standard 65-dBf signal normally used to check S/
N of FM tuners.

The ±25 kHz deviation proves to be advantageous insofar
as distortion is concerned, since the i.f. stages and detector's
bandwidth need not be as wide or as linear as is necessary for
heavier modulation FM reception. And indeed, the THD at 1
kHz for "full" modulation (remember, ±25 kHz) was an im-
pressively low 0.065 per cent. Distortion versus frequency is
plotted in Fig. 2, and THD rose to 0.21 per cent at 100 Hz and
to just over 0.6 per cent at 10 kHz.

Note that Pioneer makes no claims for frequency response
beyond 10 kHz and, as can be seen from the sweep -frequen-
cy plot (Fig. 3) recorded on the 'scope face of our spectrum
analyzer, response does start to drop off somewhat above 5
kHz and is attenuated by some 4 to 5 dB at 15 kHz. The 50 -dB

quieting point is reached with an input signal of 23.3 dBf
(8.0 pV/300 ohms), while muting threshold was set for 34.7
dBf (30 pV/300 ohms). We measured a capture ratio of 1.3
dB, and AM suppression measured 50 dB, as claimed. We
note that Pioneer provides an alternate channel selectivity
specification of 25 dB but cannot imagine what that specifi-
cation is supposed to convey. It surely does not refer to an
audio signal that is 12 MHz removed from the desired signal.
Yet, if it is a measure of the rejection of a signal 400 kHz
removed from the desired audio signal, that has no real
meaning in the case of TV audio frequency allocations.

Listening and Use Tests
While Pioneer does supply a T -wire indoor dipole antenna

for use with the TVX-9500, our own experiences with the
product prompt us to strongly advise the use of an outdoor
TV antenna, if possible. That old monster "multipath" is ev-
ery bit as much of a problem here as it is in the case of
ordinary FM reception, if not more so. It's hardly ever a ques-
tion of inadequate signal strength (unless you really live in a
TV fringe area), but those reflections can distort received au-
dio from TV stations, even when the signals are fed into a
magnificent stereo component system. Using a two -set cou-
pler to your existing TV antenna is a good idea if you can
tolerate a couple of dB of signal loss (which, in many cases,
won't be detected, either visually or audibly).

Hooked up to an outdoor antenna, the TVX-9500 per-
formed very well indeed, being limited only by the quality of
audio being broadcast by our local TV channels. We were
amazed at the variation in audio quality we observed when
tuning from channel to channel (or even on the same chan-
nel when programming switched from a live -taped studio
event to a movie or, even worse, to some commercials. Some
of the commercial voices sounded no better than a voice
recorded and reproduced by a portable cassette deck). On
the other hand, tuning to a fine concert, such as the ones
often broadcast by our local Public Broadcasting Service sta-
tion, was a sheer delight to both eye and ear! All it took was a
simple A -B test (turn down the hi-fi volume control and turn
up the TV's control) to realize that the potential for good TV
sound exists and has always existed.

Now all that remains is for the TV stations around the
country to avail themselves of that potential (just using the
diplexing method won't help if the program's sound is of low
quality to begin with). In the meanwhile, ownership of a
tuner such as Pioneer's TVX-9500 will at least enable the user
to enjoy the sounds of those programs where audio is worth
listening to and to complain to the originators of TV pro-
grams where the audio is inferior. Leonard Feldman
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Before this,
all leading record cleaners
carried a little dirt from
one record to the next.

Even though,you couldn't see it, the build-up of dirt on your clean-
ing pad was inevitable. So you were bound to spread it around.

But now Sound Guard' record cleaner has the solution. Spray it on
your record. Wipe it off with our non-abrasive sponge, and rinse the dirt down
the drain. And that's only the half of it.

Once you've buffed your record with our cleaning pad, you can clean
the pad itself with our grooming pad. So you've made doubly sure that
you're not carrying dirt from one record (or side) to the next.

Sound Guard record cleaner is a two-step cleaner, too. It's good for
light cleaning each time you play your favorites.

It's ideal for thorough cleaning and before every Sound Guard®record
preservative application.

So stop burying dirt in a buffer. Wash it down the drain.
Like every one of our Sound Guard products, Sound Guard

record cleaner is sold in audio and
urd record outlets.

Sound
Guard
Record
Cleaner
Kit

Sound Guard®keeps your good sounds sounding good.
i del sound Guard preservative-Sound Guard cleaner-Sound Guard' Total Record Care System
. Sound Guard is Ball Uorporatiorr's registered trademark. Copyright CO Ball Corporation, 1978. Muncie, IN 47302
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Bib Universal Tape Head
Maintenance Kit, $7.95.

The Bib maintenance kit is made for
the specific task of cleaning oxide and
other dirt deposited on tape heads and
other elements used for guiding and
driving the tape. To provide the
capabilities justifying the term
"universal," Bib includes much more
than cleaning fluid and a few Q -tips.
To be sure, there is a plastic bottle of
fluid which can be squeezed for either
a drop or a squirt as desired.

The cleaning tool, however, consists
of a three-inch handle, one of two
angle extensions, one of two felt
holders, and felt to fit the holder. The
end of the handle is tapped to take
either a 30 -degree or a 90 -degree angle
extension. The ends of the angle exten-
sions, opposite the screw that matches
the handle, are square in cross-section.
The felt holders are made so that they
can be installed along the axis of the
extension or crossways. The holders
also include square receptacles for the
felt pieces. The recommended practice
is to use the gray felt holder for first -
cleaning and the white holder for final
cleaning and polishing. Felt pieces are
provided with both angled and square
ends. A soft cloth is included for wip-
ing off the ends of the cleaning felts to

maintain their effectiveness. The kit
also includes a soft brush for cleaning
away loose oxide around the heads
and a dental -type mirror for inspection
purposes. All items are neatly mounted
in a case/holder with a clear plastic
cover.

For some who, in the past, "made
do" with Q -tips, the complexity of the
kit may seem unnecessary. The
sophistication of the kit, however,
does provide benefits that are not im-
mediately apparent ... for example,
Revox owners and others have had to
deal with the lack of ready access to
the tape heads. With the choice of two
angle extensions, three ways to mount
the felt holder and two felt shapes,
there are many possible configurations
for the cleaning tool to get around
shields, guides, or whatever. The shape
is also changed easily to match the
cleaning needs of other recorders.

The Bib kit was used with Revox and
Sony open -reel machines, and with
Harman-Kardon, Advent, and Technics
cassette recorders. Improvements in
the ease and completeness of cleaning
were most obvious with the Revox and
Technics units. It was also easier to
clean the playback head of the Sony,

as a head shield had interfered with
the use of Q -tips in the past. Use of the
kit with the cassette decks confirmed a
prior conclusion; using felt to do the
cleaning eliminated the problem of
fibers from the Q -tip getting stuck on
the capstan and other points. Overall,
having the choice of angle extensions
and felts and ways of putting them
together made cleaning both easier
and more effective.

There were small differences in the
sizes of mating parts and the felts (four
of each shape). Sometimes it was a bit
difficult to get parts together, but
there were no failures. Wiping the felts
off on the cloth became almost second
nature after some time of use. There
were some minor reservations about
the long-term reliability of snug fits
with extended use, but there was no
evidence of any deterioration.

If you have been having any prob-
lems reaching and cleaning the heads
of your tape recorder(s), take a look at
the Bib tape head maintenance kit.
With its combination of extensions,
holders, and felts, it really is a univer-
sal kit. Howard A. Roberson
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Yamaha Model CR -420 AM/FM Receiver

á YAMAHA  CR -420
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MANUFACTURER'S SPECIFICATIONS

FM Tuner Section
Usable Sensitivity: 10.3 dBf (1.8 pV)
mono.
50 -dB Quieting: Mono, 16.1 dBf
(3.5 pV); Stereo, 38 dBf (43.5 NV).
Image Rejection: 50 dB.
I.f. & Spurious Rejection: 75 dB.
AM Suppression: 56 dB.
Capture Ratio: 1.0 dB.
S/N Ratio: Mono, 77 dB; Stereo, 71 dB.
THD: Mono, 0.15 per cent @ 100 Hz &
1 kHz, 0.3 per cent at 6 kHz;

114 Stereo, 0.25 per cent at 100 Hz & 1 kHz,
0.8 per cent at 6 kHz.
Sub -Carrier Rejection: 40 dB.
Frequency Response: 30 Hz to 15 kHz,
+1.0, -3.0 d B.
Stereo Separation: 40 dB at 1 kHz, 30
dB at 100 Hz&10kHz.
Muting Threshold: 19.2 dBf (5 NV).
Selectivity: 65 dB.

AM Tuner Section
IHF Sensitivity: 18 NV.
Selectivity: 20 dB.
S/N Ratio: 50 dB.
Image & I.f. Rejection: 40 dB.
Spurious Rejection: 50 dB.
THD (30 per cent Modulation): 0.6 per
cent.

Amplifier Section
Power Output: 22 watts per channel,
8 -ohm loads, 20 Hz to 20 kHz.
Rated THD: 0.05 per cent.
IM Distortion: 0.05 per cent.
Damping Factor: 40.
Noise Distortion Clearance Range for
0.1 per cent, 8 ohms, 20 Hz to 20 kHz:
From 100 mW to 22 W, phono in to
speakers out, volume at -20 from max-
imum.
Input Sensitivity: Phono, 2 mV; High
Level, 120 mV.

Phono Overload: 110 mV.
Frequency Response: Phono ±0.5 dB
re: RIAA; High Level, 20 Hz to 20
kHz ±1.5 dB.
Bass Control Range: ±12 dB at 50 Hz.
Treble Control Range: ±11 dB at 20
kHz.
Low Filter Cutoff: 10 Hz at 12 dB/
octave.
High Filter Cutoff: 10 kHz, at 6 dB/
octave.

S/N Ratio: Phono, 91 dB re: 10 mV in,
"A" weighted; High Level, 97 dB, "A"
weighted.

General Specifications
Power Consumption: 130 W at 120 V,
60 Hz.
Dimensions: 173/4 in. (45 cm) W x 61/3
in. (16 cm) H x 123/4 in. (32.4 cm) D.
Weight: 19 lbs. (8.6 kg) .
Price: $290.00.

With high -efficiency speakers making a comeback, the
budget -minded audiophile is often hard-pressed to find a
relatively low -powered, low-priced integrated receiver which
offers the control features and flexibility commonly found on
higher powered, higher priced models. The Yamaha CR -420 is
just such a receiver and, in fact, some of its front panel fea-
tures are not to be found in many competitive products from
other sources regardless of their price and power ratings.

The rather narrow dial opening along the upper section of
the front panel of this unit has linearly calibrated FM and
conventional AM frequency scales, with FM frequencies de-
lineated at every 0.5 MHz. To the right of the frequency
scales are indicator lights for AM, FM, and stereo FM, while,
over at the left, a single meter serves as a signal -strength
indicator for AM tuning and as a center -of -channel tuning
indicator when FM listening is selected. Controls along the
center section of the panel include the usual bass and treble
knobs (step -type), a separate continuously variable loudness
control (about which more in a moment), separate input and
record -output selector switches (whereby the listener can di-
rect any program source to the speakers, while any other
program source is channeled to the record output jacks),
dual concentric volume and balance controls, and a frequen-
cy tuning knob coupled to a flywheel.

Controls along the lower edge of the front panel include a
Power On/Off push-button switch, "A" and "B" speaker

buttons, a high -cut filter switch, a tuner selector (for AM or
FM selection), a Mono/Stereo Mode switch, and an FM Mut-
ing On/Off switch. With the muting circuit defeated, only
mono reception is possible.

The rear panel of the CR -420 is equipped with two sets of
spring -loaded speaker terminals, a pair of a.c. convenience
outlets (one switched, the other unswitched), pairs of phono,
AUX and tape -input jacks, a pair of tape -out jacks, and an-
tenna terminals for connection of 75 -ohm, 300 -ohm, or exter-
nal AM antennas. As shipped, a shorting bar is connected
between the AM antenna terminal and one terminal of the
300 -ohm antenna connection. In this way, the connected FM
antenna (indoor or outdoor) also is made to serve as an AM
antenna. If an AM external antenna is found to be required,
the shorting bar must be removed.

Circuit Configuration
A block diagram of the circuit layout of the Yamaha CR -

420 is shown in Fig. 1. A junction FET is used for r.f. amplifica-
tion in the FM front end, as is a three -section variable capaci-
tor. The i.f. stage includes a two -element ceramic filter and a
two -stage direct -connected amplifier. The two -element ce-
ramic filter and current limiter compose a three -stage differ-
ential amplifier. A wide -range, modified balanced -type de-
tector is used for FM demodulation, and this is followed by a
negative -feedback, phase -lock -loop, multiplex stereo decod-
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Fig. 1-Circuit block diagram.

er circuit. The AM tuner section consists of an untuned r.f.
first stage, a self -oscillating converter, a ceramic filter for the
i.f. section, and a peak type detection circuit.

The audio section includes a two -stage, direct -coupled
equalizer amplifier; a negative feedback -type, RC tone con-
trol circuit; a differential -input stage to the power amp sec-
tion, and a single -ended, push-pull, output-capacitorless
power amplifier stage with a speaker protection circuit. Aux-
iliary circuits include a recording -output selector, mode
switch, high filter, dual speaker system selector, and two
headphone jack circuits.

Note the use of a separate continuously variable loudness
control, apart from the regular master volume control, which
is located at an earlier point in the block diagram (ahead of
the tone control circuitry). With the loudness control set to
its maximum clockwise position, there is no loudness com-
pensation. In use, the listener would adjust the main volume
control so that the given program source sounds as loud as it

Tn. nux. A and
Rp,.YPo-a 94w, C

FM MIT GNO-AM MIT
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INPUT- TAPE

SPEAKER A

SPEAKER B

PHONES,

might in a "real life" situation. Then, the loudness control is
rotated counterclockwise and, as this is done, overall listen-

attenuated, the bass treble response are
progressively accentuated to take care of the well-known
Fletcher -Munson hearing effect. In arranging the controls in
this manner, Yamaha offers meaningful loudness compensa-
tion, regardless of the level of the incoming program source
or the efficiency of the speakers with which the receiver is
ultimately used. In the more commonly found volume/loud-
ness switch arrangement, effectiveness of the loudness com-
pensation is purely a matter of chance (depending upon in-
coming signal levels) and rarely works as it should, so
Yamaha has done something worthwhile and very special
here.

FM Tuner Section Measurements
Major FM tuner section characteristics are plotted in Figs.

2, 3, and 4. Usable sensitivity measured 1.7 NV (10.3 dBf) in

SPFAKFRS
Á -611/SPEAXER Á B B BR/SDFY(FR
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MICROVOLTS, ACROSS 300 -OHM ANTENNA TERMINALS
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Fig. 2 -FM mono and stereo quieting and distortion
characteristics.
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mono and 8.0 pV (23.3 dBf) in stereo, the stereo threshold or
switching point. The 50 -dB quieting point for mono was 13.2
dBf (2.5 pV) as against 16.1 dBf (3.5 pV) claimed, while in
stereo the 50 -dB quieting point was obtained with signal in-
puts of 35.6 dBf (33 pV) as against 38 dBf (43.5 pV) claimed.
Best quieting in mono measured 76 dB; 70 dB was the case in
stereo. Distortion, for a 1 -kHz signal measured an extremely
low 0.06 per cent in mono and an almost equally low 0.07 per
cent in stereo, as indicated in the curves of Fig. 2. Figure 3 is a
plot of frequency response (upper trace), which was virtually
flat right out to 15 kHz, and separation (lower trace) which
measured 54 dB at mid frequencies, 45 dB at 100 Hz, and a
very high 43 dB at 10 kHz. Figure 4 is a plot of mono and
stereo harmonic distortion over the frequency spectrum of
interest. Even at the difficult 10 -kHz test point (measurement

116 standards require that THD be measured only up to 6 kHz),
stereo THD was still a low 0.4 per cent. These measurements
were all made with the prescribed band-pass filter in the
circuit, and so the rather minimal sub -carrier product rejec-
tion capability of the receiver (only 47 dB) does not contrib-
ute to the distortion readings.

Capture ratio measured 1.2 dB, while alternate channel
selectivity measured exactly 65 dB as claimed. Image rejec-
tion was on the low side, at 50 dB, while i.f. rejection mea-
sured 78 dB and spurious rejection was 80 dB, somewhat
better than claimed. AM suppression measured 56 dB as
claimed. Muting threshold measured 20.8 dBf (6 NV), while
stereo switching occurred at around 23.3 dBf (8.0 pV), a bit
higher than claimed.

Figure 5 is a spectrum -analyzer sweep -frequency plot of
the frequency response of the AM section of this receiver.
While off -hand it seems nothing to write home about, it ac-
tually is somewhat better than the run-of-the-mill AM tuner
responses we have been measuring of late, with high -end
roll -off beginning above 3 kHz as against the "usual" 2.0 to
2.5 kHz cut-off points we have been finding lately.
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Fig. 4 -Distortion vs. frequency in the FM section.

Amplifier Section Measurements
The power amplifier section of the Yamaha CR -420 deliv-

ered nearly 34 watts of power per channel into 8 ohm loads
at a test frequency of 1 kHz. At 20 Hz, the rated harmonic
distortion figure of 0.05 per cent was reached when the amp
was putting out 31 watts per channel, while at the high end,
even greater power was available before reaching rated THD.
Based upon FTC rules, the amp section could have been
rated at 31 watts per channel instead of the 22 watts per
channel which Yamaha publishes. At the published rated
output, THD for 1 kHz measured only 0.008 per cent, while
IM distortion was almost as low, at 0.009 per cent. These
characteristics are plotted in Fig. 6, while IM and THD versus
frequency are graphed (for rated output levels) in Fig. 7.

A word is in order concerning one of Yamaha's specifica-
tions (which appears in the introduction to this report) which
may not be familiar to readers of Audio. It is called NDCR
and it stands for Noise Distortion Clearance Range. Yamaha
maintains that most of the noise and distortion claims for
amplifiers, as usually published, do not tell the prospective
user what levels of noise and distortion he or she is likely to
encounter under actual use. That is because the S/N ratios
are quoted with respect to full rated output (with the volume
control at maximum, where it is seldom if ever set). Their
NDCR spec (0.1 per cent from 100 mW to rated output, via
the phono input, with volume control set -20 dB below maxi-
mum) attempts to correct this by stating that over the range
given, the combination of noise and harmonic distortion will
not exceed 0.1 per cent. (In terms of noise, 0.1 per cent is
equivalent to a -60 dB figure).

As a matter of fact, the new IHF Standards for Amplifier
Measurements (IHF-A-202), discussed in the June, 1978, issue
of Audio, does deal with this problem in a very positive way.
The S/N figures which we measured for the Yamaha CR -420
were measured using the new IHF Standard and, if they seem
not to correspond with Yamaha's other published specs (es -

Fig. 3 -FM frequency response and
stereo separation.
(Each vertical division equals 10 dB.)

Fig. 5 -
AM frequency response.
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pecially as regards input sensitivity and S/N), bear in mind
that we are now using input reference levels of 5 mV (for
phono) and 0.5 V (for high level inputs) and output reference
levels of 1.0 watt. This necessitates reducing the main volume
control settings in a manner not unlike that suggested by
Yamaha in their NDCR specification.

In any event, damping factor for the power amp (now
measured specifically at 50 Hz) was 51.4, well above the 40
claimed. Dynamic headroom measured 3.29 dB, while clip
ping headroom measured 2.2 dB above rated power. Fre-
quency response, measured via the high-level AUX inputs,
was down 3 dB at 8 Hz and 100 kHz. The amplifier has a
built-in (non-switchable) sub -sonic filter with a nominal cut-
off point of 10 Hz. RIAA equalization was accurate to within
+0.5 and -0.0 dB. Input sensitivity in phono (for 1 -watt out-
put, remember) was 0.43 mV, while for the high level inputs

Fig. 6-Distortion vs power output at 1 kHz.
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it was 22.4 mV. S/N ratio in phono ("A" weighted, referred to
5 -mV input and 1 -watt output) was 80 dB, while for the high
level inputs (referred to 0.5 volts in, 1 watt out) was 84 dB.

Figure 8 is a spectrum -analyzer plot of bass and treble tone
control range. Note, that while only a fixed turnover is pro-
vided for each of these controls, the turnover points are set a
bit further away from the center of the audio spectrum than
usual - a feature with which we heartily concur if the price
of the set precludes having selectable turnover points.

The action of the separate loudness control is depicted by
the curves of Fig. 9. Total audible adjustment range of this
secondary control is some 20 dB (at mid frequencies),
enough to lower overall listening levels from real -life sound
pressure levels to "background music levels" for which loud-
ness compensation is actually required.

Fig. 7-Harmonic distortion vs. frequency.
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Fig. 8-Bass and treble control range.

Listening and Use Tests
As we have already suggested, if you examined the fea-

tures and control panel of this receiver, you would never
guess either its price or its power output capability. For the
audio enthusiast who needs a lower powered receiver with
as many control features as possible, the Yamaha CR -420 is a
worthy contender. Two sets of tape monitor circuits might
have been useful here, especially if the owner hopes to do
some tape dubbing, but offsetting that omission is the very
handy separate selector arrangement which lets you record
one program on tape while listening to another.

The power reserve of the CR -420 is surprising. We had no
difficulty driving relatively inefficient speaker systems to sur-
prisingly high SPLs. Phono overload (measured at 140 mV as
against 110 mV claimed) never posed a problem, and phono

Enter No. 95 on Reader Service Card

Fig. 9-Continuous loudness control
range on the Yamaha CR -420.

reproduction was clean and tight, responding well to fast
transient material in some of the direct -to -disc records which
we used for auditioning purposes.

In recording stereo FM programs using the CR -420, it
would be advisable to switch on the MPX filter on your tape
deck (if it has one), since the inaudible but fairly high sub -
carrier output products of the tuner selection might other-
wise "confuse" your Dolby circuitry.

The loudness control arrangement is particularly effective,
and the bass and treble controls, used in moderation, helped
to tweak a somewhat unbalanced sonic situation without ex-
aggerating response at frequencies that required no correc-
tion. All in all, a tastefully designed and well executed receiv-
er at a price that cannot be faulted.

Leonard Feldman

MODEL 105
COMPUTER MATCHED.

To get the best possible stereo image,
you need the best possible match be-
tween the loudspeakers.

At KEF we produce matched sets of
high, mid and low frequency units, using
our unique computerised test facilities.
Moreover, our total system approach to
the design of the enclosures and the
electronic dividing networks, means that
we can deliver Model 105 in pairs that
are nearer to the ideal `match' than any
previous loudspeaker. KEF pioneered
the use of computer digital analysis in
loudspeaker design, and you, the listener,
can now hear the results: the most life-
like musical quality and the most aston-
ishing stereo perspective.

Write for the full technical story and
the name of your nearest dealer, who will
be glad to give a demonstration.'

KEF Electronics Ltd.,US Distributors
Intratec, PO Box 17414, Dulles Inter-
national Airport, Washington DC 20041.

KEF 1
The Speaker Engineers
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Realistic Sound Level Meter

MANUFACTURER'S
SPECIFICATIONS

Range: 60 to 126 dB in six ranges.
Accuracy: ±2 dB @ 114 dB SPL.
Weighting: I EC "A" and "C."
Response:Fast or Slow.
A.c. Output: 1.0 V peak.
Distortion: Less than 2 percent @ 1
kHz and 0.5 V.
Microphone: Omnidirectional electret,
one -in. diameter (nominal).
Weight: 7.8 oz (220 gms).
Price: $39.95.

The Realistic Sound Level Meter has
reappeared, changed in configuration
and improved in performance. Right
now the price is the same low $39.95,
but even if it increases ten dollars, this
SLM still remains an outstanding bar-
gain. The meter fits very nicely in the
hand with the scale at a convenient
viewing angle. The large knob rotary
range switch is easily turned with the
thumb, provided you're right handed.
Immediately after the Off position is
one for battery check, and then the
SLM is set for increasing sensitivity
from 120 to 70 dB in six 10 -dB steps.
The poitions of the switch, except for
Off, have red indications, which are
obvious even in bright sunlight. The
weighting can be set for either "A" or
"C" and the dynamic response to ei-
ther Fast or Slow. The scale is marked
from "-10" to "+6" which are relative
(in dB) to the range setting. Thus, the
total specified range is from 60 to 126
dB SPL.

The electret microphone is a nomi-
nal 1 -inch diameter which permits us-
ing a standard acoustical calibrator,
such as the Gen Rad 1562-A. This fea-
ture is of great value in an SLM, espe-
cially when the price is considered.
Some units costing much more cannot
be calibrated acoustically, lessening
their value and making them more dif-
ficult to use. The calibration pot on
the left side of the Realistic SLM en-
ables zeroing any errors (One dB in
the unit as received). A high -im-
pedance mike output is available from
a phono jack in the same side. The 9-V

transistor -type battery is easily re-
placed from underneath, near the han-
dy tripod socket.

Performance
The Gen Rad calibrator checked the

SLM response from 125 to 2000 Hz for
both weightings. With "C" weighting
the unit just met t'he Type 3 require-
ments of ANSI standard S1.4-1971 for
SLMs. With "A" weighting, the SLM
met the more rigid Type 2 tolerances
for the frequencies tested. The scale
markings were too low below the "0"
reference and too high above, but the
maximum error was just 0.6 dB. The
Attenuator steps were within a dB
from 70 to 120 dB with a reference of
100 dB, very satisfactory. Compression
was very rapid above "0" on the 120
range, however, and higher readings
were unusable. Monitoring the high
impedance mike output revealed that
noticeable distortion of the sinewave
started at 98 dB SPL. (The input was
through a phone and coupler used for
audiometer calibration.) As the thresh-
old did not vary with changes in the
attenuator setting, it was diagnosed as
an input circuit limitation. Clipping

occurred on any range at +12 dB
above the reference zero, or another 6
dB above full scale. On the higher
scales, the output at the a.c. jack had
signal-to-noise ratio of 52 dB with ei-
ther weighting. On the most -sensitive
70 -dB range, the ratios were 42 dB for
"A" weighting and 32 dB for "C"
weighting.

In -use Tests
The owner's manual is quite good

with most important points covered
very well in both text and illustration,
and there is also a schematic. The
comments on high-fidelity acoustics,
however, are misleading. The SLM was
very easy to operate, and the readings
compared very closely with other,
much -more -expensive SLMs with vari-
ous frequency spectrums with the two
weightings and for Fast and Slow
responses. However, I would have pre-
ferred having the scales from -6 to +10
dB, making the total figure a simple
addition most of the time. The good
signal-to-noise ratio at the phono jack
indicates the possibility of adding
more sensitive ranges without much
redesign. Well, that might be so, but
the Realistic Sound Level Meter pro-
vides performance that should be
completely satisfactory for most non-
professionals from 60 to over 110 dB
SPL with either "A" or "C" weighting.
It will tell you about listening levels,
speaker dispersion, variations in audi-
ence coverage, etc., and more for a
very good price. Howard A. Roberson

Enter No. 96 on Reader Service Card
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Lenco Model C2003 Cassette Deck

MANUFACTURER'S SPECIFICATIONS
Motors: Two; one direct drive, servo
controlled.
Wow & Flutter. 0.16 per cent (DIN
44507).
Pitch Control: ± 2 per cent.

Frequency Response: 30 Hz to 18
kHz, ±3 dB, with FeCr tape.
S/N Ratio: 56 dB, 65 dB with Dolby N/
R.

Heads: Three.
Dimensions: 181/2 in. (47 cm) x 111/2 in.
(29.2 cm) x 31/2 in. (8.9 cm).
Price: $795.95.

As we have mentioned before, European audio products
do not always follow either American or Japanese designs, so
most of them have a rather distinctive appearance and many
of them offer something different in the way of features. The
Lenco C2003, for example, has a variable speed control, two
Dolby N/R sections, separate headphone level controls, pro-
vision for four different kinds of tape, and a radio input sock-
et. The DIN microphone connectors have a 5 volt d.c. supply
- useful if an electret microphone is used. Although it is a
three -head machine, there is no monitor switch so if you
want to make instant comparisons between the signals going
into and coming from the tape, you have to use the switch
on your preamp.

There are two motors, an a.c. servo -controlled type for the
dual capstan drive and an asynchronous model for reeling.
Electronic interlocks ensure smooth operation and prevent

Fig. 1-Frequency response from a standard test tape.
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tape breakages - just like the ones on those expensive
open -reel recorders. Styling is predominantly black, presently
very popular, though the deck is top loading which bucks the
trend towards front -loading machines. A folding stand per-
mits the deck to be placed at an angle that some people
might find more convenient. The VU meters are mounted on
an angled plastic panel, which extends almost the full width
of the deck, with the remaining space being used to display
the illuminated function and tape type symbols such as
Record, Fast Wind, Dolby N/R, High Output Tape, etc.

On the front of the deck is a long row of piano keys ... the
first four control the Eject function and the tape transport,
while the next one, a large red bar, is the Record key. Then
come three for tape selection ... a yellow key for Dolby,
followed by keys for the MPX filter, Mono, and ALC (Auto-
matic Level Control). A large Stop bar is located behind the.

Fig. 2-Record/replay response with BASF tape.
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Others
don't stack up

against the books
from Audio

No. 607, This volume is a
handbook on the broad as-
pects of the practice and
principles of multitrack
recording.

No. 618, Covers both the ad-
vantages and disadvantages
of each enclosure type.

No. 617, This is a thorough
learning manual about micro-
phones and how they work.

No. 622, Directed toward both
the theory and the practical
applications of audio circuits.

No. 619, The book attempts
to address the considerations
in applying the IC op -amp
with maximum effectiveness
in a wide variety of circuits.

No. 620, This book explains
the operation of unique IC
op -amp applications.

No. 608, Here is the whole
event -filled story of the
phonograph's first century.

No. 903, This new modern
publication discusses the
audio -system as a whole.

THE USE OF MICRO  i
.4uoio w " M P r+PPuucac>toas

No. 609, This book has be-
come a bible for serious
scholars of the technical and
legal aspects of the develop-
ment of the audio-visual
industry.

No. 623, This text tells and
shows practically and au-
thoritatively the uses of the
microphone.

No. 621, The book discusses
all types of timers, using re-
presentative industry stan-
dard devices as examples.

IC avaucA noNs those who want to, and 121op-A»p
should understand the per-
formance characteristics of
the room itself.

FABULOUS PHONOGRAPH

Sound System Engineering

Please send me the book(s) I have checked.
Enclosed is my proper remittance for $
I understand if I am not fully satisfied I may return my
selection(s) in undamaged condition within 10 days for a
full refund.

607, HANDBOOK OF MULTICHANNEL RECORDING, $10.95
608, THE FABULOUS PHONOGRAPH, 1877-1977, (softback) $6.95
609, FROM TIN FOIL TO STEREO, (softback) $9.95
612, SOUND RECORDING, $16.95

613, AMERICAN BROADCASTING, $26.50
616, ACOUSTIC TECHNIQUES FOR HOME AND STUDIO, $8.95
617, MICROPHONES-How They Work and How to Use Them, $8.95

618, HOW TO BUILD SPEAKER ENCLOSURES, (softback) $4,95

No. 612, This extensive sur-
vey of sound should be re-
quired reading for every re-
cording engineer and audio-
phile.

No. 616, This book presents
important information for

No. 613, This is the most up-
to-date, complete, and ac-

/ curate single volume on the
development of television
and radio now available.

619, IC op -amp COOKBOOK, (softback) $12.95
620, UNIQUE IC op -amp APPLICATION, (softback) $4.95
621, IC TIMER COOKBOOK, (softback) $9.95
622, AUDIO IC op -amp APPLICATIONS, (softback) $4.95
623, THE USE OF MICROPHONES, (softback) $6.95
903, SOUND SYSTEM ENGINEERING, $19.95

Name (please print)

Address

City/State Zip

Please allow 4-6 weeks for delivery

Book and Learning Systems Division

North American Publishing Company, North American Building, 401 N. Broad Street, Philadelphia, PA 19108
Audio Magazine is published by North American Publishing Company, leaders in editorial excellence.

AAM11
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Fig. 3-Record/replay response with Scotch Master
III FeCr tape.

transport keys, just in front of the tape compartment, behind
which, at the rear on the plastic panel, is a digital counter
with memory switch. Two record input slide controls are po-
sitioned at the right in front of the VU meters, and just to the
left of them is a drum -type control for pitch or speed. On the
extreme right on the front panel is the headphone jack with
twin thumbwheel level controls and two DIN sockets for
microphones.

The power On/Off switch is behind the VU meters, and
the line input and output sockets are at the rear, together
with DIN sockets for radio input and a remote control unit.
Also at the rear is an a.c. input socket -a suitable lead with
plug comes with the deck.

The three kinds of tape matching selected by keys are:
Standard, High Output, and FerriChrome; while the fourth,
002 is switched automatically by the cassette and the words
"Chrom Dioxyd Tape" appear on the display.

I I IIIII1111111I IIIIII111111i11!II _ 111111111111111111I
IIIIIIII1111111II11Iii;1111111
411111I111111111111111111111111
111111111111111111111111111
11lIIII -20VU IIII111!!!!!!l.11111111
I11111II1111III111111II1Q11111II
r111111111111111111111\111111
111111111111111111111111111

I0 100 Ik 10k 20k

FREQUENCY - Hz
Fig. 4-Record/replay response with Maxell UDXL-1
tape.

Performance
Tested with a standard test tape, the frequency response

was within 2 dB from 40 Hz to 10 kHz as shown in Fig. 1. As
BASF tapes were specified, a BASF Studio 90 was used for the
first record/replay tests with the results shown in Fig. 2. It will
be seen that the 0 VU response is fairly typical, but the
-20 dB curve is somewhat unusual as it falls slightly from 9
kHz, rising again to 0 VU at 20 kHz with the -3 dB point at an
amazing 25 kHz! Next a Scotch Master Ill ferrichrome tape
was tried with similar results (see Fig. 3). Finally, Maxell
UDXL-1, UDXL-11, and TDK Audua tapes were tested, and
they all showed a frequency rise of +2 dB from 5 to 12 kHz,
although the upper 3 dB frequency was still extended. Figure
4 indicates the results with Maxell UDXL-1, but the others
mentioned within 0.5 dB of these curves.

Distortion at 1 kHz can be seen for the three tapes in Fig. 5.
The TDK Audua and Maxell UDXL-1 have the greatest head -
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room - 8.3 dB against 7 dB for the Scotch Master Ill Ferri -
chrome and 6 dB for the BASF Studio, so the differences were
not that great. Distortion versus frequency is shown in Fig. 6,
and the BASF and Scotch Master Ill Ferrichrome were almost
identical with the UDXL-1, and the TDK Audua was also
quite close. In terms of signal-to-noise ratio, the BASF Studio
and Maxell UDXL-1 tied at 59 dB, with the Scotch Master and
the TDK Audua not far behind at 58 dB (all "A" weighting,
referred to 3 per cent THD, as measured). Switching in the
Dolby N/R system improved these figures by approximately 9
dB. Incidentally, the Dolby level on this machine is 0 VU on
the meters, not at the more usual +3 dB. As there are sepa-
rate Dolby recording and playback sections, calibration is not

124 a problem and I found tracking to be within 1.5 dB down to
-40 dB using the BASF Studio tape. Input required for 0 VU
was 32 mV line and 300 pV for the microphone. Connecting a
microphone did not affect the signal-to-noise ratio more
than 5 dB. Input required at the radio input was 12 mV, and
signal to noise was not increased as the signal is taken to the
line amplifier. Output with a 0 -VU input varied from 600 to
670 mV, depending upon the kind of tape used. Switching in
the ALC brought the 0 -VU sine -wave signal down to -4 dB
and introduced some compression that was noticeable at the
higher inputs.

Operation of the MPX filter produced a cut of 1 dB at 15
kHz with the -3 dB point at 16.5 kHz and an attenuation of
more than 20 dB at 19 kHz.

Erase measured over 60 dB with the FeCr tape. Although
the specifications claim 62 dB, the figure is quite good. Wow
& flutter came out at 0.09 per cent (DIN 45-507), and the
possible speed variation, in playback only, was +3 and -2 per
cent. As the drive motor is servo -controlled, speed remains
constant and unaffected even by fairly wide power line varia-
tions.

Fig. 5-Distortion at 1 kHz.
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Listening & Use Tests
As mentioned above, there is no monitor switch on the

deck, and the signal at the headphone and output sockets
comes directly from the tape. Thus, in order to make compar-
isons, the output from the deck has to be connected to the
preamp, or receiver, so a tape monitor switch can perform
this function. Alternatively, headphones can be used for
monitoring, but in any case there will be a slight time delay
between the two signals corresponding to the distance be-
tween the record and playback heads.

In order to set the input levels, a slight touch on the
Record bar switches on the electronics, and after adjusting
the input sliders, the tape transport is activated by another
touch on the Record bar while depressing the Playback key.
All of these functions are clearly displayed on the rear panel
which makes the Lenco C2003 one of the easiest decks to
use. In fact, if the ALC key is depressed, there is no need to
touch the input controls as the levels are set automatically.
Because of the electronic interlock controls, it is possible to
go from one tape mode to another without pressing the Stop
key first - something you cannot do with most cassette
decks.

As far as the basic performance is concerned, the figures
speak for themselves. The frequency response is extended at
both ends of the scale with low distortion, while the signal-
to-noise ratio is excellent. On the mechanical side, it is a
beautifully made deck with Swiss precision throughout.

In summation, the Lenco C2003 is a fine cassette deck with
many outstanding features that more than compensate for
the possible inconvenience involved in the lack of monitor-
ing. A final word of praise for the instruction book which is
unusually detailed and written in seven languages.

George W. Tillett
Enter No. 97 on Reader Service Card

Fig. 6-Distortion vs. frequency
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Workbench
PROfiles

White Instruments Model 4100 Stereo Equalizer

MANUFACTURER'S SPECIFICATIONS
Number of Channels: Two.
Number of Bands: 10.

Bandwidth: One octave.
Boost & Cut Range: ±10dB.
Rated Output: 6.1 V rms.
THD at Rated Output: 0.1 per cent.

S/N: -92 dB at rated output.
Dimensions: 181/2 in. (47 cm) W x 31/2
in. (8.9 cm) H x 63/4 in. (17.1 cm) D.
Weight: 71/2 lbs. (3.4 kg).
Price: $599.00.

The White Instruments Model 4100 Stereo Equalizer is an
active, two -channel, octave -band equalizer. The front panel
controls consist of a power On/Off switch, EQ In/Out
switch, and - for each channel -a variable frequency low-
pass filter, peak overload indicator, and 10 filter controls,
each capable of a ±10 dB change at the center frequency. The
center frequencies being 31.5, 63, 125, 250, 500, 1 k, 2 k, 4 k, 8
k, and 16 kHz. The rear panel consists of a left and right input
and two sets of outputs, the second of which is used in con-
junction with an optional two-way stereo crossover which
plugs into an octal socket.

The quality of construction in relation to both the mechan-
ical and electrical aspects is generally good throughout. The
circuit boards are well laid out, using metal film resistors and
mylar-mica capacitors. These boards are mounted to the alu-
minum front and back panels, held together by two wooden
end blocks. Two additional metal panels mount to the front
and back plates to form the final unit, and the finish is black
with white lettering. The unit is also available in a rack -
mount configuration.

The circuitry in the 4100 utilizes a quad 741 op -amp as its
gain block, with the usual resonant filter circuit in the feed-
back loop. Unlike most other units, however, White chose to
use pot -core inductors instead of gyrators as inductive reac-
tive elements in the filter curcuits, which has the advantage

of not injecting the transfer characteristics at the gyrator op -
amp into the feedback loop of the 741 gain block.

In the feedback loop there are 10 resonant circuits, each of
which corresponds to the appropriate frequency control on
the front panel. It is a credit to the White engineering depart-
ment that they chose the more expensive inductor approach,
with the resultant effect of less noise and a simpler high -
frequency transfer characteristic so important to accurate
reproduction of high frequency transient information. The
inductors are in the feedback loop, but they are divided five
and five with the adjacent bands staggered to minimize in-
teraction between the bands.

Measurements
This unit exhibited a rising high frequency distortion char-

acteristic, suggesting that the open -loop response of the op-
amp was falling as a function of frequency. The nature of the
distortion residual became more complex as frequency in-
creased and was dependent upon the position of the output
equalization controls. When they were set to the cut posi-
tion, the output capability was reduced, putting out only 2
volts maximum at -5 dB. It is possible to clip the unit with the
controls set in the minus position without the overload light
coming on. A plot of the harmonic series of a 1 -kHz distor-
tion residual is shown. This series contains primarily odd -

Fig. 1-Square-wave response
with the controls set flat.

Fig. 2-Phase response at 28 Hz
lags 90°.
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Fig. 3-Frequency response with the controls set at
+5 dB (top) and -5 dB.

order harmonics with substantial amounts of 5th, 7th, and
13th - odd -order harmonics generally produce more acous-
tic irritation than the even -order harmonics.

Driving the 4100 with a sine wave at 4 -volts output above
20 kHz produces slewed triangle waves at a rate of 2 volts per
pS.The 10 kHz square -wave response, measured with controls
set flat, showed severe ringing as demonstrated in Fig. 1. The
unit was capable of driving 600 ohms at a slightly reduced
output. Maximum output measured into 10 kilohms was 6.8
volts rms at 1 kHz.

Listening and Use Tests
This inductor -based unit was compared with two other

gyrator -type (non -inductor) active equalizers. An A -B com-
parison was done, and the 4100 was found to be substantially
less offensive. In fact, the gyrator -type equalizers were found
to be intolerable to the listening group comprised of this
reviewer and his friends. Even in the case of recordings that
required considerable equalization, the group preferred lis-
tening without equalization to avoid the degradation of
sound caused by the electronics on the spatial and ambient
information of the recordings. The gyrator units and the
White unit, to a lesser extent, totally eliminated the spatial
reality of the sound. High frequency transient information,
such as cymbals, etc., were distorted and had an obvious
electronic sound. A well -recorded cymbal sounds like brass,
a sound which was totally lost, and a metallic -electronic
change was observed. In all fairness to the manufacturers, it
should be pointed out that the author's binaurally-recorded,
live concert material contained lots of ambient information
and was played through the cleanest possible electronics,
equipment not available to the normal consumer. The effects
we observed were extreme because the total signal path was
as perfect as possible. It should also be kept in mind that in
highly processed studio recordings with no ambient informa-
tion, the differences became far less pronounced.

Because of this, a second set of listening tests were per-
formed with a top -end Japanese preamp and a 300 -watt Japa-
nese power amp in place of the reference units, with the
same live binaural recordings. The listening group found the
White unit to cause a mild degradation (i.e. subtle edginess
and some loss of space), while the other units caused consid-
erably more irritation and a drastic loss of spatial sense.

In place of the tapes, we then played an assortment of
standard studio recordings. These recordings were made in a
highly dead environment with considerable utilization of
complex electrical circuitry in the signal path (op -amp mixing
boards, noise reduction circuitry, recorder electronics, etc.).
Subtle differences were noticed between the units, however
the panel generally preferred (in the case of the 4100) to use
the equalizer as opposed to the bypass position on it.

0 . LEFT

ALL CONTROLS SET FLAT

20 100 Ik

FREQUENCY - Hz

Fig. 4-Frequency response for the left and right
channels with the controls set flat.

o

10k 20k

For most highly processed studio recordings played
through commercially available high -end components, a
subtle degradation of resolution was found, but this is

outweighed by the obvious benefits of equalization.
As a final test a White third -octave passive equalizer was

utilized with the ambient tape and reference electronics.
None of the listening group could tell when the passive unit
was in or out of the circuit, with the equalizer in the flat
position.

The White unit is one of the best active, octave -band
graphic equalizers we've encountered. Its price is very attrac-
tive and the unit is functionally well laid out. This unit, prop-
erly utilized, would improve the sound of a majority of stu-
dio recordings played through the typical high -end home hi-
fi system. Geoff Cook

Enter No. 98 on Reader Service Card

Test Measurements
In our opinion distortion measurements, in terms of mag-

nitude, have little correlation to the actual listening experi-
ence. However, there may be some correlation between the
nature of the residual distortion and sound.

I. Harmonic distortion w/10 kilohm load, EQ switch "In."

A. All controls flat
1) 4 volts rms

a) 20 Hz
b) 200 Hz
c) 1000 Hz
d) 10,000 Hz
e) 20,000 Hz

2) 1 volt rms
a) 20Hz
b) 200 Hz
c) 1000 Hz
d) 10,000 Hz
e) 20,000 Hz

B. Output at 1 volt rms
1) All controls at +5dB

a) 20 Hz
b) 200 Hz
c) 1000 Hz
d) 10,000 Hz
e) 20,000 Hz

2) All controls at -5 dB
a) 20 Hz
b) 200 Hz
c) 1000 Hz
d) 10,000 Hz
e) 20,000 Hz

LEFT % RIGHT %

0 002 0.0036
0 0018 0.002
00023 0.0024
0 013 0.0015
0 075 016

00025 0.004
00024 0.003
00025 0.0027
001 0.012
0 0215 0.023

0015 0.01
00075 0.0044
00084 0.003
0006 0.0084
0 0058 0.0072

0013 0.01
0 011 0.0044
0 022 0.008
0 025 0.029
00375 0.03
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LOW PASS FILTER

a
40

A 80 '
160

20 100 Ik

FREQUENCY - Hz

Fig. 5-Effects of the low-pass filter with the controls
set at 40, 80, and 160 respectively.

Total Distortion at 1 kHz, 4 volts rms output
RIGHT %

2nd Harmonic 0.0002
3rd 0.0013
4th 0.00014
5th 0.0009
6th 0.00005
7th 0.0006
8th 0.00008
9th 0.0006

10th 0.00005
11th 0.0003
12th 0.000075
13th 0.00025

10k 20k

LEFT %
0.00065
0.0012
0.000017
0.00073
0.000035
0.00048
0.000083
0.00044
0.00003
0.00023
0.00007
0.0003

-315 63

II

125 250 - 500
II

1000 - 2000 -4000

I I I I

20 100 Ik

FREQUENCY - Hz

10dB

t5dB

5dB

10d8

8000-1600

III I

10k 20k

Fig. 6-Octave-by-octave display of the boost and
cut range.

Test Oscillator Residual Distortion
2nd Harmonic 0.0008 %

3rd " 0.00032 %
4th 0.000075%
5th 0.0001 %

IM Distortion w/10 kilohm load, EQ switch "In" all controls
"flat."

4 volts rms 0 0022%
00015%1 volt rms

Noise: Both channels exceeded manufacturer's specifications
of -92 dBV over 20 kHz passband.
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Nakamichi Model T-100 Audio Analyzer

Ir 1141111W"1iy1inW"1
I111I  11. 4l J #ft

MANUFACTURER'S SPECIFICATIONS

Oscillator
Output Voltage: 1.2 V.
Level Deviation: ±0.2 dB.
Distortion: 0.3 per cent, less than 0.01
per cent at 400 Hz for THD tests.
Frequencies: 21 steps from 20 Hz to 20
kHz.
Frequency Accuracy: ±2 per cent.

128 Pink Noise Output: 20 Hz to 20
kHz, ±2dB
Output Impedance: 600 ohms.

Level Measurement
Range: -80 dBV to +30 dBV.
Frequency Response: 20 Hz to 20
kHz, ±0.3 dB.
Display Ballistics: VU or peak, select-
able.
Wow & Flutter Measurement
Input Range: 3 mV to 30 V.
Indication: DIN peak.
Test Signal: 3000, ±4.5 Hz.
Speed Range: ±3 per cent.
Distortion Meter
Test Frequency: 400 Hz.
Input Range: 0.1 to 30 V.
THD Range: 0.01 to 3.0 per cent.

Noise Measurement
Weighting: IEC A.
Range: -100 to -10 dBV.
Dimensions: 131 in. (34.3 cm) W x 3
in. (7.5 cm) H x 9' in. (24 cm) D.
Weight: 9.5 lbs. (4.3 kg) .
Price: $800.00

The Nakamichi T-100 audio analyzer provides a well -
thought -out combination of audio test capabilities in a com-
pact package. It is best to examine the unit when turned on,
for then the two parallel bar graphs will be illuminated (with
input signals). One is immediately struck, not just by the
novelty, but by the great ease in reading the orange bars
against the horizontal 4.5 -in. scales. The topmost scale is for
tape speed, from -3 to +3 per cent. The middle level is in
linear dB from -20 to +10 dB, and it applies to both top (L)
and bottom (R) bar graphs. The bottom scale is for THD and
W&F in per cent and for signal level in volts, and it is scaled
from 0.1 to 3.2, with 1.0 at 0 dB. The selectable functions are:
Speed Cal, Speed (L), and Unweighted W&F (R), Speed and
W&F (Wtd), left channel Level and THD (400 Hz), right
channel Level and THD,Level (both channels), -20 dB level,
Noise -A (40 dB reference), and Peak Level. In the Speed Cal
position, a multi -turn adjust pot on the front panel is used to
set zero reference to any source or tape playback as desired.
The meter range switch adds 20 dB of gain in the 0.1 per cent
position, relative to the reference 1 per cent position. The
input level switch decreases gain by 20 dB in the 10-V (+20
dB) position and increases gain 20 dB in the 0.1 V (-20 dB)
position. Multi -turn input level pots allow setting peak levels
for lower indications as desired, but the pots are inoperative
in other positions of the function switch, a good way to keep
from putting the instrument out of calibration with other
switch settings.

The oscillator has a total of 21 step frequencies: 20, 40, 63,
100, 160, 250, 400, 630, 1k, 1.5k, 2k, 3k, 4k, 5k, 6.3k, 8k, 10k,

12k, 15k, 18k, and 20 kHz. Most of the steps are at specific
ISO -recommended 1/3 -octave center frequencies. There is no
complaint about not having each and every one of them, but
my own preference would be for added steps at the lower
end, dropping out a couple in the middle.The inclusion of a
pink -noise source is sizable plus for the T-100, much more
useful than discrete tones for listening checks. The oscillator
output level can be lowered from its calibrated setting with a
front -panel multi -turn pot.

The top of the high -impact plastic, wrap -around case has a
block schematic for handy reference. Near the back on one
side are the left and right channel inputs, the paralleled out-
puts and the two scope connections, all phono jacks. On the
other side is the power switch and the socket for the detach-
able cord. Feet on the bottom of the case can be swung
down to tilt the front of the T-100 upwards for better view-
ing. Gaining access to the interior was straightforward, but it
is not recommended to the curious. Soldering and wiring
were excellent with all connections very neat. Construction
was compact with shielding used in a number of places. A
shoulder -carry strap facilitates transporting the unit in its
case, which has space for cables.
Performance

All of the oscillator step frequencies were within 1 per cent
of setting with the exception of 20k which was 1.8 per cent
low (19.648 kHz). The majority of steps were within 0.3 per
cent, which is excellent and much better than the 2 per cent
specification. The output level was constant within 0.1 dB in
most cases with a gentle increase with frequency, up 0.15 dB

AmericanRadioHistory.Com
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Fig. 2-Oscillator THD vs. frequency with
high -Z and 600 -ohm loads.

I0k 20k
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at 15 kHz and above. The maximum output was 1.2V, as
specified, 0.6V with a 600 -ohm load (the expected result with
a 600 -ohm source impedance). With 1.000 V in, the L bar
graph was slightly low, 0.98 V, and the R display was as close
as could be read. At the low -frequency end, the indications
reached a "peak" of +0.2 dB at 6 Hz, with some following of
the waveform. The metering was not down 1 dB until 1.5 Hz
with -3 dB at 0.8 Hz, with the slow amplitude cycling easily
observed. At the high end, the display was flat within 0.15 dB
out of 60 kHz and 1 dB down at 90 kHz. This is outstanding
performance, heightened by the fact that the two bar graphs
matched each other exactly. The extended low -end response
was superb, one of the best ever observed.

THD was measured for the oscillator at each of its step
frequencies and with the switch set for THD tests. The use of

a spectrum analyzer revealed certain operating conditions as
being requisite for best results. It was determined, for exam-
ple, that distortion for the step -frequency oscillator was
much lower with a high -impedance load, although it was still
within spec with a 600 -ohm load. The 400 -Hz oscillator for
THD checks had distortion products of 0.006 per cent at most
with high -Z load, but 0.03 per cent with 600 ohms on the
output. The other observation was that 60 and 180 Hz from
the power supply were at low level (less than 0.03 per cent)
and were eliminated with the ground pin lifted. The THD
function was very convenient with its auto -level feature. An
input level of 50 mV was quite sufficient to measure a case of
0.017 per cent THD, markedly less than the specified 100 mV
minimum. The pink noise output was 0.95 V on a wide -band
meter. The majority of the spectrum was within ± 1 dB on the
40 Hz to 16 kHz RTA display, with just a couple points a
fraction of a dB higher. The spectrum was consistent with
changes in output level and loading, adding to the excellent
performance.

In Level, the two bar graphs were not quite a dB low with
300 mS bursts with frequencies anywhere from less than 5 Hz
to greater than 40 kHz, basically meeting the VU meter
standards. In Peak, the same indication was obtained with a
8.5 mS burst, accompanied by a two -second fall time, excel-
lent for music. Slightly longer burst times obtained full indi-
cations. The output control and peak level pots provided a
total of 40 -dB attenuation with about 10 dB in the first half
(about five turns CCW) adjustment from Cal (maximum).
This aids in accurately setting to the levels most likely to be
encountered.

The bar graph segments were each 1/3 dB, but it was possi-
ble to read consistently to about ± 0.1 dB by noting the inten-
sity of the topmost segment. The design had inherently lower
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parallax than needle meters. The performance of the log con-
verters and the attenuator/gain changes was shown to be
outstanding with a maximum discrepancy of 0.2 dB from +20
dBV (10 V) to -100 dBV (10 microvolts). In the switch from
Level to -20 dB, the oscillator/pink noise output was simulta-
neously switched an exact -20 dB. Clipping as seen at the
scope output occurred at 5 dB above F.S. and was about 9.2 V
p -p at that point. The input impedance for each channel was
560 kilohms , constant across the audio band.

The output in W&F was 3000 Hz on the nose, but 3150 Hz
would have been more in keeping with the weighted -peak
spec. The speed indication was within 1 Hz anywhere on the
display, for a maximum error of 0.03 per cent. The response
curves were completely to standard, usually within a fraction
of a dB. Measurements were possible to the maximum meter
indication (30V) and down to 1 mV with 0.1 per cent flutter,
to less than 3 mV with 0.01 per cent, very impressive perform-
ance. The A -weighting curve switched in at -40 dB met the
tolerances for ANSI Type I precision sound level meters from
315 to 16 kHz and was still very good at lower frequencies.

It was interesting to check test setups against the block
diagram for the T-100. The imaginative use of FET switches
and their logic control is judged to be a good feature of the
analyzer that could contribute to long-term reliability.

In -Use Tests
The Nakamichi analyzer was used for a number of tasks

and performed very well each time. The bar graph displays
were very easy to use, judged to be rugged and quite superi-
or in use to needle chasing, particularly with fluctuating sig-
nals. Having two channels, one above the other, facilitated a
number of tests, run with great difficulty in the past. Tracking
of pots, for example, could be checked over 60 dB or more
with just two level switches. The job of checking machines

for Recording for the Blind was not only more efficient, but
easier on the back. The easy -carry T-100 replaced the oscilla-
tor, the pink -noise source, the level meter, and the wow and
flutter meter, plus adding the THD capability. Because of
noise in the tape recording process, it was not possible to
obtain any benefit from the low -distortion properties, but
the auto -level operation was a great time saver.

Although the T-100 does not match the very best of the
low -distortion oscillators, the THD is less than 0.1 percent
across the band with high impedance loads. Spectrum analy-
sis may be necessary to check very low-level distortion, as a
regular HD meter may respond to ground -loop effects. For
checks at one frequency, the THD tests at lower distortion
400 Hz should reveal if an equipment problem is developing.
The knobs on the level pots are very small, but adjustment
may be a sometime thing, and the multi -turn construction
allows very accurate setting.

The instruction book gives detailed information on per-
forming tests on various types of equipment, with the em-
phasis on tape recorders. Data sheets are provided for plot-
ting results. A display overlay is also included which has
scales for voltage and power across 8 ohms, up to 100 watts.

The Nakamichi T-100 audio analyzer is truly synergistic,
providing a number of inter -related signal generation and
measurement functions in one compact, convenient pack-
age. The output is single -ended, and the levels are slightly
low for some professional uses, so high -impedance loads
should be the rule. The excellent performance should be of
interest to serious audiophiles who want to acquire test in-
strumentation and to professionals where its constraints are
not limiting. The price tag makes the unit quite acceptable to
touring bands, small studios, and others who need such an
all -in -one unit. Howard A. Roberson

Enter No. 99 on Reader Service Card

r

L

AUDIO
Custom designed Library Cases will
protect your magazine copies. These
files are rugged and made with a
rich Kivar cover. Shipped postage
paid. Prices: $7.50 each; 3 for $20;
6 for $37. Return the order form be-
low with your payment.

Please send me library cases.
Prices: $7.50 each; 3 for $20; 6 for
$37. My check or money order is
enclosed.
My Name

Company

Address

City State Zip

Mail to: Audio,
401 N. Broad Street

Philadelphia, Pa. 19108

Allow four weeks for delivery. Au 11/78
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Clip Today and Mall to:
THE RADIOLA COMPANY
Sandy Hook, Conn. 06482

Send me the selections I've circled - and hurry!
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Please add applicable 'sales tax. (Sorry, no COD's.)
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Street -Legal: Bob Dylan
Columbia IC 35343, stereo, $7.98.

This first new album of new studio
Bob Dylan songs in 21/2. years appears
at a crux point in Dylan's career. His
well -publicized divorce action, now
completed and expensive, has forced
his hand. His flop movie "Renaldo and
Clara" has had two hours cut out of it
to bring it down to a more managable
two hours for a rerelease attempt. He
has done a fresh whirl of concertizing
in Japan, Los Angeles, and England
during which his stage presence was
described in all accounts as the most
extroverted it has ever been ("I'd like
to do another from my new album
Street -Legal on Columbia...").

And finally there is the album itself.
At the outset it presents a more ener-
getic, confident, and exuberant Dylan
than ever. The arrangements are full
and startlingly rich, with lady voices
everywhere and sax solos abounding.
As a result, the album has a more
"produced" sound than any previous
Dylan. But I'm more sure as I keep lis-
tening that this is only facade. The
backing vocals, singing not with
Dylan, but merely simultaneously,

much like the unmeshed Dylan/Em-
mylou Harris harmonies of Desire,
suggest that Street -Legal, like most of
Dylan's records, is mostly live one -take
in the studio with only minimal dubb-
ing after. The undistinct drum sound is
another giveaway.

The songs have a major theme run-
ning through all of them, and a not
surprising one at that. In the wake of
the divorce, Dylan's new songs all re-
examine the man/woman relationship
with great suspicion and no small
measure of the misogyny of the High-
way 61/Blonde on Blonde era. The
most sweeping of these, Changing of
the Guard, No Time to Think and
Where are You Tonight (Journey
through Dark Heat), are panoramic in
the Hard Rain's A -Gonna Fall and Like
a Rolling Stone tradition. They run
past you with urgency and despera-
tion. Changing of the Guard in partic-
ular signals a new era to Dylan -
"Sixteen years/Sixteen banners
united." (Street -Legal is Dylan's 16th
gold album.) The song appears to be a
thinly veiled account of the Bob and
Sara story. No Time to Think at least
partly takes place in mid -crisis, while

Where are You Tonight placed at
album's end is epilogue. In between
the songs can be taken as a loose
chronicle of the split. New Pony tells
of shooting the old pony with regret
- "I swear it hurt me more than it
hurt her" - then recalls "Miss Ex," fi-
nally getting to the new pony - "She
knows how to foxtrot, lope and pace."
Several songs are good pop vehicles.
Baby, Stop Crying at the end of side
one and Is Your Love in Vain? at side
two's opening describe the fatal argu-
ments and differences. True Love
Tends to Forget shows the lovers get-
ting callous. The agreement to disa-
gree comes in the jaunty Hank Wil-
liams like We Better Talk This Over
Senor (Tales of Yankee Power), early
on side two, stands apart from the rest
of the album, an anthem of betrayal
that is the only song in a minor key,
resolute and chill against the almost
too cheery air of the rest of the album.
That cheer runs directly counter to the
central lyric theme, resulting in a dark,
threatening, and insecure emotional
content.

As a songwriter, however spirited,
Dylan is treading water with Street-
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Legal. His melodies are too often obvi-
ous retreads. Where Are You Tonight?
nearly copies the changes of Like a
Rolling Stone, as Is Your Love in Vain
does to Sara, Changing of the Guard
to Tangled Up in Blue, and Baby,
Stop Crying to Lay, Lady, Lay.

Maybe I'm copping out to say it, but
I think Street -Legal is going to take the
passage of some time to properly
digest. Clearly, it is not the timeless al-
bum Blood on the Tracks is, but nei-
ther does it appear to be the topical
and time -fixed piece Desire is.

There are several things I am sure of:
1) Bob Dylan's narrative powers are as
strong as ever on Street -Legal; 2) this is
the most "commercial" sounding al-
bum from Dylan in ages, with its "big
band" approach; 3) the recording
quality which first appears exceptional
on closer examination is standard
Dylan with raw, often muddy mixes,
especially with the drum sounds; 4)
however, you can hear the lyrics much
more clearly than usual for Dylan.

But I'm not so sure that Street -Legal
reveals a distinct shift in Dylan's sensi-
bilities as pop music artist and star.
Perhaps for the first time he appears
both comfortable in his own image
and ready to trade on it in the bright
glare of public view. He could easily
play Las Vegas with this current
"sound."

Whatever the truth is, Street -Legal is
both alive and lively. As the best of
Dylan has always done, the new songs
raise far more questions than they
answer. Either this album is an import-
ant statement from the soul or yet an-
other cruel and calculated pose. M.T.

Sound: B Performance: B

Baltimore: Nina Simone
CTI 7084, stereo, $7.98.

Nina Simone has been away from
recordmaking for a few years. Her last
several RCA albums were unsatisfacto-
ry at best. With a new label and new
producer (Creed Taylor), she has come
up with a mixed but mostly successful
effort true to her own terms. The ma-
terial shows Nina's sensitivities. The
two gospel songs, Balm in Gilead and
If You Pray Right, are great vehicles for
Nina. The Judy Collins song, My
Father, is gorgeous. There is a moment
near its end when Nina holds and
plays with the line "And watch the sun
set in my father's eyes - Again." The
pause between "eyes" and "again" is
magical. Her version of Randy
Newman's Baltimore is yet another
song the lady transforms into some-
thing purely her own.

AUDIO  November 1978

Nina does not fare so well with the
Hall and Oates hit Rich Girl and a cou-
ple other pieces, but the successful
numbers far outweigh in import the
failures. A large part of that success
comes from an unusually fine produc-
tion job by Taylor with exceptional re-
cording quality most obvious on Balti-
more and My Father.

When she went away, her last al-
bum was called it is finished. With
Baltimore, it is beginning anew. M.T.

Sound: A+ Performance: B

White Mansions: Various Artists
A&M SP -6004, stereo, $7.98.

The publicist for this album is an old
and dear friend of mine, and I swore
that I would review this album with-
out slamming it into the ground in the
hopes of him getting a big promotion.
This was before I heard White Man-
sions, and upon listening for the first
time I realized that this would be a
near -impossible promise to keep. But,

so as to maintain my integrity with
both my readers and my friend, here
goes.

1) This is absolutely the best record
ever made about the Civil War, and
contains an illustrated libretto which
actually exceeds the music in enter-
tainment value.

2) Eric Clapton makes his finest ap-
pearance on a concept album ever
here, playing some "smoking" guitar.

3) Jessi Colter and Waylon Jennings'
dual appearance here is truly fitting,
and a fine choice.

4) This album is produced and engi-
neered by Glyn Johns, who is a talent-
ed man at the knobs.

Now that wasn't too painful, and I

don't think I've done one bit of dam-
age to my reputation. White Mansions
is guaranteed to add a bit of unusual
color to the record collection of any
obscurologist, and there are plenty of
worse albums around.

J.T.

Sound: B Performance: D -

Bruised Orange: John Prine
Elektra/Asylum 6E-139, stereo, $7.98.

If you like John Prine, it must be for
his lyrics and not for his musicianship.
The band on his new album, Bruised
Orange, is blandly C&W and makes
few forays into finger picking, pedal
steel guitar, mandolin, or other
"authentic" C&W techniques. For that
we should be grateful, as it allows
Prine's charming voice and lyrics to
work their magic unencumbered. The
hokey twang and raspy vocals that ani-
mate Prine's folksy lyrics sound genu-

ine: He's a plausible enough pre -elec-
tric Dylan for those with a limited in-
tellect or easily satisfied craving for
folk.

Prine's main talent is for writing
tunes that are fun for the listener to
sing and whose lyrics are either senti-
mental or cutely amusing. I like his up-
beat numbers well enough - Fish and
Whistle is as instantly appealing as any
of his earlier humorous ditties - but
Prine's real strong point is the ballad to
which he lends a tragic edge. Just as
the best parts of his past albums have
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been the slow, dramatic numbers (Sam
Stone and Angel from Montgomery
come to mind), the highlights of this
LP are Chain of Sorrow and If You
Don't Want My Love. The latter is a
short and absurdly simple song cowrit-
ten with Phil Spector: There's nothing
to it but a quietly cardiac drum beat,
occasional embellishments of guitar
and piano, and Prine's resigned voice
repeating the hook for two minutes.
As the best song on the LP, If You
Don't Want My Love is an example of
the less -is -more principle whose dra-
matic center is Prine's stoic facade.

One of the few pop singers who can
convey sorrow without being sappy,
Prine is more valid as a tragic actor
than as a folk sage, 'though he's just as
astute in folk wisdom as he is in musi-
cianship - which is to say,' passably
but not remarkably. Prine's songs, of
which Bruised Orange is the dullest
collection, offer us themes that occur
in all folksongs but which he sings
better than most. Amusing and mov-
ing, but far from innovative, Prine acts
as a mouthpiece for a traditional musi-
cal genre: He's the urbanite's country
cousin who refreshes our feelings by
putting them into a new idiom. For
people unaccustomed to C&W/folk,
Prine's rural images and quaint expres-

134 sions are just unusual enough, his sen-

timents just familiar enough to seem
the dazzling observations of an in-
spired simpleton.

Sally Young

Sound: B Performance: B+

Powerage: AC/DC
Atlantic SD 19180, stereo, $7.98.

Although there's nothing particular-
ly wrong with the practice of taking a
relatively faceless hard rock band and
hyping them into the public aware-
ness, in this case I see obvious misgui-
dance of talent. AC/DC is a group led
by the younger brothers of the Young
family, with the other brother being
one half of the production team (Van -
da & Young) responsible not only for
this album but the far superior efforts
of The Easybeats (late Sixties), The
Marcus Hook Roll Band (early Seven-
ties), and Stevie Wright (mid -Seven-
ties). It annoys the living daylights out
of this aesthete that AC/DC, a band so
obviously derivative (they sound very
much like The Sensational Alex Harvey
Band) but lacking character and dis-
tinction, should be the focus of so
much in the way of promotional dol-
lars. This, their third American album,
contains nine songs which are virtually
identical and aren't bad so much as

there's no particular reason why they
should have been written or recorded
in the first place. Perhaps the new
MOR is a throaty lead singer backed
by a simplistic drummer and two Gib-
son guitarists, playing nothing but D
and A chords - but I ain't takin' the
bait. I.T.

Sound: B Performance: C-

RadioActive: Roger C. Reale and Rue
Morgue
BSLP 028, stereo, $6.98.

Roger C. Reale's debut album,
RadioActive, has everything a rock
record needs for success - the beat,
the voice, and funny lyrics besides. His
testosterone -inspired LP proves to the
punk herd that you can be loud,
sneering, and melodic at the same
time. Rue Morgue plays as fast as the
Ramones but the songs on RadioAc-
tive are more varied and complex,
studded with humorous lyrics, as well
as animated by Reale's growling bari-
tone.

Reale's songs are dense pieces that
explode at the start (he begins Kill
Me by screaming "go!") and continue
to burn until their abrupt ending some
two -and -a -half minutes later. The
drums have been mixed to an assertive
volume and Reale's awesome voice

When you appreciate the best.
The Satin Moving Coil Cartridge by Osawa.

A small number of music lovers have tuned their
hearing to such a degree that they can appreciate the fine
differences a top-quality moving coil cartridge makes.
For those fortunate few, nothing but a Satin will do.

"Light" "Airy." "Open." "Spacious." That's how Satin
owners and product reviewers describe this master-
piece of the audio art. Here's why:

Superb stereo imaging is achieved by a single -point
suspension. Extremely high output is ensured by Satin's
flat 10 micron thick light -weight aluminum ribbon coil
and a super high-energy magnet 1.8 times more powerful
than conventional magnets.

In addition to its beautifully realistic sound, Satin
has important advantages over other moving coil car-
tridges. The high output level, fully compatible with all
pre -amps, integrated amps and receivers, eliminates the
need for a noise -prone transformer or pre -preamplifier.

:: OSAWA
OSAWA & CO. (USA) INC./521 Fifth Avenue

New York, N.Y. 10017/(212) 687-5535-9/TELEX: 236593

And since we feel that anyone who loves music
enough to buy a Satin shouldn't have to suffer in silence
when a stylus wears out, we've built the Satin line with
user -replaceable styli. You don't have to send the car-
tridge back to the factory; simply replace the stylus
yourself.

Your Osawa dealer has four Satin cartridges, priced
from about $175.00 to $350.00. The prices may seem
high, but once you've heard a Satin perform, you'll
know it's worth the money.

To select the Satin cartridge that's ideal for you, ask your Satin
dealer for a free copy of Osawa's "Consumer Guide to Phono
Cartridges" or write directly
to us.
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contends with his burping bass, possi-
bly the loudest in the history of re-
corded music. RadioActive is aggro -
music in the most masculine sense of
the word: It's no surprise that Reale
covers a song by the Troggs' Reg Pres-
ley, another macho man from the old
school of pelvis -oriented singers.

More interesting than his relentless
libido, as far as I'm concerned, are
Reale's lyrics. Songs like High Society,
Stop and Go, and Madonna's Last
Stand are as amusing as they are
dance -inspiring. Although a lot of mu-
sicians are loud, fast, and spunky,
Reale transcends the cosmetic prere-
quisites for rock by playing in the
groove all the time. Not only does he
keep a merciless beat, play fast and
loud, sing tough, and assume various
comic personae, but more importantly,
Reale infuses his music with more en-
ergy than I've heard in a long time.

For all his musical dynamism, Reale
is as appealing to the imagination as
his LP is to the rhymic centers of the
body. According to the album's back
cover, a mystery surrounds Reale's life.
I can't help but envision him as a post
office clerk leading a double life as an
office Milquetoast who eats guitars
during lunch break. This is an interest-
ing as well as immediately accessible
record which I hope is quickly fol-

lowed by a second, though I suspect
that Reale will need some time to rest
from the recording of his first LP.

Sally Young

Performance: A Sound: A

Pyramid: The Alan Parsons Project
Arista 4180, stereo, $7.98.

However well made, lavishly pro-
duced, beautifully recorded and admi-
rably and gamely played this is, I know
cotton candy when I hear it. M.T.

Sound: A Performance: C

Live on the Queen Mary: Professor
Longhair
Harvest SW -11790, stereo, $7.98.

Professor Longhair is the dean of the
New Orleans piano sound with such
notables as Fats Domino, Huey
"Piano" Smith, and Allan Toussaint as
disciples. This set was recorded in live
performance at a party Paul and Linda
McCartney gave on the Queen Mary
oceanliner to celebrate completion of
Venus and Mars, and on Live we find
Fess, as he is called, in fine shape. He
sings signature numbers like Tipitina
and Mardi Gras in New Orleans plus
his own versions of the Ray Charles
classic Mess Around and the Hank

Snow (and later Ray Charles) hit I'm
Movin' On, and that New Orleans an-
them Stagger Lee.

The recording quality might best be
described as casual. It is probably a
tape made off the house PA's mix, but
to hear Longhair in concert is worth it.
If you like that New Orleans rock and
roll, you gotta dig Fess. M. T.

Sound: D+ Performance: A -

David Gilmour. David Gilmour
Columbia JC 35388, stereo, $7.98.

David Gilmour is guitar and most
usual lead voice for Pink Floyd. His
solo album comes a year and a half
after Floyd's excellent Animals and at a
time when no new Floyd is expected
soon. The album's cover photo, look-
ing like nothing so much as a winter
version of the Ummagumma cover, is a
sure hint to what is inside.

David Gilmour's music is stripped
down Floyd with loping meters,
doomy, desperate lyrics, and produc-
tion values consistent with the parent
band.

As an obvious attempt to buy time
for Floyd to deliver, the album is a suc-
cess if modest. Its only real surprise is
how conservative an album it is. M.T.

Sound: A Performance: B 135

High technology lowers the
price of high performance.

Introducing the new MP cartridge by Osawa.
With innovative engineering, Osawa has made

superior cartridge performance affordable.
In the new MP cartridges, Osawa uses Permalloy to

modulate the magnetic field generated by a cobalt mag-
net. This unique, lightweight, high -output combination
ensures high signal-to-noise ratio and a freely moving
stylus for perfect tracking of highly modulated
grooves. You get clarity, frequency response
and a dynamic range that only the most
expensive cartridges can match.

The cantilever is perfectly formed (and made of
carbon fiber in our top 300MP model) for high strength,
low mass and uniform frequency transmission. It's
supported in a special "Butyl" synthetic rubber damper
to provide just enough restraint to keep the tip in the
groove. Butyl is virtually unaffected by temperature and
humidity, so your music won't change with the seasons.

There are three new Osawa MP cartridges, priced
from about $35 to $110. Each is available unmounted or
conveniently pre -mounted in the unique Osawa Univer-
sal Head Shell. Visit your Osawa dealer for a complete
demonstration. When you hear the MP perform, you
won't believe the price.

Be sure to ask your dealer for a free copy of Osawa's "Consumer
Guide to Phono Cartridges." Or write directly to us.

OSAWA
OSAWA & CO. (USA) INC./521 Fifth Avenue
New York, N.Y 10017/( 212) 687-5535-9/TELEX: 236593
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Surgical
Precision
Preciseness epitomizes
SAEC's WE -308N tonearm. It
utilizes an advanced design,
double knife edge bearing sys-
tem, automatic tracking pres-
sure compensation, inside
force canceller, even an ultra -
low resonance "ultimate"
headshell.

What does all this do to
your records? Virtually noth-
ing. Nothing, that is, when
it comes to record wear. But
everything when it comes to
allowing your cartridge to
translate with unwavering
accuracy the musical informa-
tion locked between the
grooves of your records.

Write for literature that
reveals in detail all the
exquisite features of SAEC's
WE -308N tonearm, and
SAEC's other fine audiophile
products. Distributed by:

AudioSource
1185 Chess Drive, Foster City, CA 94404
Phone: (415) 574-7585

Edward Tatnall
Canby

Classical
reviews

Rossini-Overtures. Academy of St.

Martin -in -the -Fields, Marriner. Philips
9500 349, stereo, $8.98.

Three kinds of Rossini, the opera
music itself, the ballet music, and the
opening instrumental overtures. This
disc has six of these last, incuding the
well known Wm. Tell, otherwise
known as Heigho Silver or something.

The Academy with the funny name
is now famous for precision playing
and styling. This one has the precise
playing all right, down to every tiny bit
of perfectly coordinated ensemble -
but I found the styling wrong. The mu-
sic is too fast and too tense. Operas of
the Rossini sort just do not begin that
way; the required intensity is built into
the music, when and if (as in the fa-
mous storm in Wm. Tell) and does not
need to be forced. These performanc-
es, so to speak, grit their teeth. Too
nervous, in spite of the outward preci-
sion.

Sound: B+
Surface: B+

Recording: B+

Rossini-The Ballet Music. Orch. Nat.
de l'opera de Monte Carlo, Almeida.
Philips 6780 027, 2 discs, stereo, $17.98.

A number of familiar present day
ballets are set to music by Rossini, but
none were original with him; however
in his operas there is plenty of original
ballet music, notably in the French -
based works, where ballet was abso-
lutely obligatory regardless of plot.

(Even Wagner had to add ballet music
for the Paris production of
Tannháuser.) Here are four excellent
sides of this original Rossini ballet
stuff, and for any ear it immediately
has the genuine ballet sound - casu-
al, pleasing in its texture, full of tunes
and fancy endings and changes of
tempi - all designed, exactly as today,
for a predominantly festive audience
watching a lighted stage and one or a
hundred dancers. Transferred to the
home stage, this music makes ideal
pleasing background stuff for almost
any moment. Play it while you cook,
eat, party or whatever; it will fit in per-
fectly. And if you miss a few notes
here and there, it really will not matter
much.

The Monte Carlo opera orchestra
knows all about this sort of thing and
the music is done with exactly the
right combination of rhythmic tension,
for the dance, and casualness, for the
audience. Excellent.

Sound: B+ Recording: B Surface: B-

Rossini-Sedlak: The Barber of Se-
ville, Overture and Highlights; Three
Overtures. Netherlands Wind Ensem-
ble. Philips 9500 395, stereo, $8.98.

These wind instrument transcrip-
tions of Rossini were made far back,
soon after the original operas
appeared; Sedlak was born in 1776 and
died in 1851. Here we have the familiar

Enter No. 5 on Reader Service Card
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"Barber" Overture and "highlights"
from elsewhere in the same opera,
then three more opera Overtures, two
familiar enough and the third less well
known: Semiramide, L'Italiana in
Algeri, and Corradino. All, of course,
were originally set for regular orches-
tra, not for winds alone.

The Netherlands Wind Ensemble is
my candidate for World's Greatest, not
only because of their sheer fluency
and precision (you will note that they
now do not list a conductor) as well as
their perfect phrasing and balance of
sound, but even more because invari-
ably they play their music as music, in
perfect style, so that you may forget
the winds and hear the original, in a
new guise. In two minutes of this disc
you will hear what I mean. This is not
wind music, it is Rossini, to perfection!
So it is with other music these per-
formers have recorded for Philips.

Sound: A- Recording: A- Surface: A -

Michael Murray Playing the Great Or-
gan in the Methuen Music Hall. (Di-
rect to Disc) Telarc 5036 (DD -2), ster-
eo, (Available from Discwasher deal-
ers).

If you can afford direct -to -disc,
here's a first rate one, the biggest, shi-
niest, fattest organ sound in a long
time, ultra -clean and beautifully
miked. The music is not "Mighty
Wurlitzer" type, though; it is classic
late -Romantic stuff, mostly French, by
the usual organ composers we always
hear - Widor, Vierne, Marcel Dupre,
and Karg-Elert. But you never heard
'em like this, except on the spot.

This is an interesting old organ, may-
be the only one in the world that had
a special building built just to house it.
The machine originated in the 1860s in
the old Boston Music Hall but was
thrown out of there to make room for
the brand new Boston Symphony,
back in the 80s. It was rescued by a
wealthy Massachusetts organ admirer
in the town of Methuen, who built the
odd -looking building that still houses
the instrument. Inside, this is a sort of
cathedral slice, say like Beauvais in
France though not quite that big; out-
side it looks like a hump -backed Vic-
torian church, vaguely Florentine. The
acoustics are superb, however, and
probably a lot better than any archi-
tect could produce in today's stylings.

As for M. Murray, his fingers and
feet are the fleetest in the business
and his endurance was surely up to
the try -and -try -again ordeal of d -to -d
recordings. Was this the first -off try, or
the 30th? Better not ask. There are
more volumes to come, César Franck
next.
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way they do.

If you're into the
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If it's handcraftsmanship
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speakers are almost
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But when you come right down to it ... the
That's why we, at Monitor, want you to listen to our speakers.

Monitor Audio ... Quality audio components ... from Britain with care.

Uj Monitor Audio Ltd.
Canadian Distributor:
Edon Acoustics Limited., Ottawa, Ontario.
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AudioSource High Definition
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DC resistance.
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for
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vides a greater surface area and more efficient
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more sound and better sound.
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from distortion, hook your speakers up to a pair of

AudioSource High Definition Speaker Cables.
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Please send pairs of FHD 1 5 (50 foot) Speaker Cables at $40.00 per pair.
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Anatol Vieru: Clepsidra I, Clepsidra II.
Studio and Symphony Orchs.
Radiotelevision; Chamber Chrous
"Madrigal"; Tanase Bucataru, trumpet.
Electrecord (Romania) STM-ECE 0952,
stereo.

A few import record shops may han-
dle a selection, but generally very few
Romanian records circulate in this
country. Not far back, we received, di-
rect from Electrecord, the state label in
that country, a package of their discs
and it was full of surprises. The biggest
was the extraordinary quality of both
recording and pressing, but the range

and variety of the music was equally
surprising, as was the high level of per-
forming enthusiasm and expertise.
This one was the outstanding number,
an absolutely first-rate recording, both
in musical interest and in technical
perfection.

The music is a sort most of us would
,think of as highly unlikely in the East-
ern European region, not Soviet mod-
ern by any means but much further
along the road the West has been tak-
ing. Both works, curiously, are "tape"
pieces, though neither one, as far as
can figure it, uses tape. The effects are

LISTEN
TO OUR

MARRIAGE
PROPOSAL.

MODEL 101B
PREAMPLIFIER/ EQUALIZER MODEL 202

POWER AMPLIFIER

Improving your stereo system is a happy musical
occasion. So, we propose you add components. And a
certain couple come to mind.

Our models 101B preamplifier/equalizer and 202
power amplifier - powerfully sensitive mates. Together,
they replace your present single -unit amplifier. With
better amplification results. Minimizing distortion, noise
and hum. Improving frequency response, and dynamic
range. Making your stereo family stronger than ever
before.

So, if you're tiring of your relationship with an all -in -
one receiver/amplifier, marry your system to ours. And
listen happily ever after.

CANADA:
TC ELECTRONICS
QUEBEC, CANADA

INTERNATIONAL:
FIMC
30 GREENHILL RD.
WESTWOOD, MASS. 02090

SPECTRO
ACOUSTICS

DEPARTMENT FN
P.O. BOX 369

RICHLAND, WA 99352
TELEPHONE - (509) 375-9608

AN AMERICAN MANUFACTURER OF HIGH FIDELITY COMPONENTS

strictly out of standard live instru-
ments, minus computers or electron-
ics. The sound is of the familiar sort (in
the West) which combines a tape -like
or synthetic substrate with live -music
additions in the performance, often
semi -improvised, a technique which is
very popular now in the Western
countries including our own. The son-
ic "tape" continuum, always in the
background, without defined beat -a
sort of ongoing wave of textured
sound - is punctuated by sharp, sud-
den bursts of more jagged live music.
Side 1 features a remarkable solo trum-
pet in jazz -like wah-wah outbursts, ris-
ing to an almost hysterical shriek at
some points; side 2 features a chorus,
sometimes singing, sometimes almost
shouting - very effective and highly
dramatic. I've been through each side
three times already, and am set for
more. A fascinating experience.

But for audio people the most inter-
esting aspect is the quality of the
sound itself and of the pressing. This is
one of the cleanest records I have ever
heard. The surfaces are gorgeously
silent, only the sleekest of faint, steady
hiss, like low -noise tape, and not the
tiniest tick for 20 minutes at a time.
The recording itself is superbly clean,
and the sound is beautifully picked up
in a vast ocean of golden liveness
combined with razor-sharp clarity of
detail. It's a winner on every count.

For more information write to Elec-
trecord Recording Co., Bucharest VII,
Str. Luigi Cazzavillian No. 14-16,
Romania.

Granados: 12 Spanish Dances, Op. 37.
Gonzalo Soriano. Connoisseur Society
CS 2105, stereo, $7.98.

Gonzalo Soriano, as the notes to this
recording say, "has within him the
Spanish heritage." Well, so he does, as
we can quickly hear in these gentle yet
passionate renditions of mostly famil-
iar Spanish music. It flows from the
keys mellifluously, with plenty of
Spanish color and an equal amount of
underlying power. The piano is pleas-
antly recorded by EMI - this is an im-
ported tape - via Pathe Marconi,
which is enough to confuse anybody
wondering just where Gonzalo Sori-
ano actually was, the day he played
these works. I'd take a guess and say
Paris. But then it, could have been
Madrid. . .

Grenados now sounds so deliciously
old fashioned that it is a bit of a shock
to find that he died in the English
channel, on a ship torpedoed by the
Germans. He was on his way back
home from New York.

Enter No. 46 on Reader Service Card
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Inner Voices: McCoy Tyner
Milestone M-9079, stereo, $7.98.

McCoy has reached a creative im-
passe over the last few years which
leaves his soloing and ensemble ar-
rangements in the same modal groove.
While his solos are massively beauti-
ful, they tend to follow the same form
and development from tune to tune.
His backing has become static as he
straps all his drummers except Jack
DeJohnette into the same heavy-
handed patterns. His block is made
more glaring by his attempts to get
around it. He's tried a series of special
projects using strings (Fly the Wind),
different trio settings (Trident and
Supertrios), and now voices. But no
matter how much the settings change,
the songs remain the same.

The effect of voices, like that of the
strings, is superfluous. They are simply
added on, echoing the tune. It does
give McCoy a schmaltzy MOR veneer
which will get more people to listen to
Inner Voices than the extrapolations
of Sahara. Yet McCoy and his side-
men Ron Carter, Alex Foster, and Jack
DeJohnette are still playing as well as
ever. Alex's harsh solo on Uptown is a

relief in this smooth recording, as is
DeJohnette's slightly off -center drum-
ming.

Inner Voices is excellently recorded
with a wide dynamic range between
the full-bodied bass of Carter and
McCoy's percussive, orchestrally
sweeping piano. Tyner is in need of
new inspiration and not new clothex
relief in this smooth recording, as is
DeJohnette's slightly off -center drum-
ming.

Inner Voices is excellently recorded
with a wide dynamic range between
the full-bodied bass of Carter and
McCoy's percussive, orchestrally
sweeping piano. Tyner is in need of
new inspiration and not new clothes
like Inner Voices. His compositions are
modular units that are too freely inter-
changeable. John Diliberto

Sound: A- Performance: C+

Edison Lights: Harry Edison
Pablo 2310 780, stereo, $7.98.

There isn't a great deal to be said for
Edison Lights - it is a pleasant, some-
times routine mainstream jazz session

that never really heats up - despite
the presence of Eddie "Lockjaw" Davis
on tenor and pianist Bill Basie himself
who turns up on the A side.

Edison, influenced by his many
years playing with Count Basie, has
evolved a trumpet version of the
Count's piano style - musical econo-
my is its outstanding characteristic; so-
los are often developed as elabora-
tions of a single note. Throughout the
eight cuts, Sweets' terse, angular trum-
pet playing dominates. The two best
tracks are a muted Edison on blues
called E, and a bossa-nova tempo'd
Spring is Here, in which the taciturn
trumpeter receives deft support from
the rhythm section of Jimmy Smith,
drums; John Heard, bass, and Dolo
Coker on piano. The opening title
track is built around a banal ensemble
figure, while some of the solo work on
Side Two, particularly Coker's piano, is
cliche' -ridden.

This is the kind of jazz record that,
while not standing up to close scruti-
ny, makes for ideal background music,
particularly for a party. Recorded in
RCA's Los Angeles studios, it has all of
the cleanliness and clarity one has
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Here one second, gone the next. This is clearly a case of brutality
by a low definition cartridge. But an ADC cartridge can rescue him.

The ZLM and its unique i\LIPTIcx stylus, combines exciting sound
reproduction with less wear to your records and flawless stereo imaging.

Fact is it has an ultra linear frequency response of ± 1dB 10Hz to
20kHz and ± 1V/2dB to 26kHz, and tracks at 1/2 to 11/4 grams. a

So brirg back the cellist and other musicians. Invest in something A D Cti -at understands them, and protects them. An ADC cartridge. --
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learned to expect from current Pablo
releases. John Lissner

Sound: A Performance: B

1976: Richard Kamuca Quartet
Jazzz 104, stereo, $7.98.
Drop Me Off in Harlem: Richie Kamu-
ca
Concord Jazz CJ -39, stereo, $7.98.

When Richie Kamuca died in July,
1977, at 46, his career was, ironically
enough, on the upswing. Not only was
he a featured soloist with several L.A.-
area big bands, his long -dormant role
as a recording artist in his own right
was being revived through these, his
first two albums since the 50s.

Kamuca's tone was light-one might
almost call it delicate were it not for
the warm huskiness of his ballads and
his breathy virility on uptempo tunes.
His vibrato was deeply expressive, un-
mistakably setting him apart from the
chilly emotionlessness common to
many of his 50s West Coast compatri-
ots. His obvious idol was Lester Young,
but the wealth of original melodic ide-
as Kamuca demonstrated in his reper-
toire of pop standards marked him as
much more than just another Prez
emulator.

The quartet album on Jazzz is no
doubt the best introduction available

style. flow liberal-
ly on I Concentrate on You, while Say
It Isn't So is a masterpiece of simplici-
ty elevated by impeccable timing.
When Day Is Done has never been
my idea of a saucy finger -popper, but
Kamuca and guitarist Mundell Lowe
draw implications from the theme Paul
Whiteman never dreamed were there.
Kamuca unexpectedly sings 'Tis Au-
tumn in a voice so gentle and wispy it
reminds me of Astrud Gilberto, of all
people.

Lowe is a marvelous foil for Kamuca,
comping with close chords spaced
with elegant precision, as well as solo-
ing with classic understatement and a
matchless touch. Bassist Monte
Budwig and drummer Nick Cirello are
so poised and compatible, their ac-
companiments are almost subliminal.

Drop Me Off in Harlem is more un-
conventional in format, although it of-
ten harkens back beyond the swing
era for inspiration.

On three tracks, Kamuca is backed
by Herb Ellis on acoustic guitar and
Ray Brown on bass. Kamuca hints at a
bopish Ben Webster on Duke Elling-
ton's swinging title tune, which also
has a joyful Django -tinged solo and
jaunty rhythm by Ellis, plus firm, fat -
toned Brown. Ellis' best guitar work
and Kamuca's most sensitive blowing
of the album come on It Must Be True.

On the other five cuts, Kamuca

AmericanRadioHistory.Com



duets with the anachronistic pianist
Dave Frishberg. Kamuca's pretty ballad
statements on I Didn't Know About
You seem to clash with Frishberg's
slowly loping 20s rhythm. However,
they blend far better on All Alone and
Three Little Words (exceptionally
phrased by Kamuca), where Frishberg
is in his finest neostride fettle. Best of
all is Kamuca's bittersweet rendition of
Harlem Butterfly, a likeable Johnny
Mercer tune with a deja -vu air to it.

Concord Jazz focuses more distinct-
ly on Kamuca's breathy tenor, while
the Jazzz set has a much more alive -
sounding rhythm section.

Tom Bingham
lazzz

Sound: B+ Performance: A

Concord Jazz

Sound: B- Performance: A-

The Haunt: Bobby Naughton
Otic 1005, stereo, $4.50.

The Haunt is a brilliant specimen of
textural improvisation at its most con-
cordant. Three masters of the art of
spontaneous interaction expertly com-
bine their talents and diverse influenc-
es to create music that is dissonant (in
terms of conventional tonality, that is)
yet euphonious, freely structured yet
prudently disciplined. The results
should prove accessible to anyone
with an ear toward creativity and strik-
ing sound combinations, whatever the
listener's normal musical preferences.

Bobby Naughton is, no doubt, the
most original vibist to emerge since
Karl Berger. His formative influences
would seem to include Milt Jackson
and Walt Dickerson, but Naughton's
talent for shaping melodic phrases
which. take full advantage of the vibes'
overtones and sustaining characteris-
tics is entirely unique.

Naughton is joined by two artists
whose towering reputations among
their peers have yet to be translated
into anything resembling popular rec-
ognition. Trumpeter Leo Smith, an ear-
ly associate of Anthony Braxton, has a
paradoxical tone - soft -focused,
slightly pinched, yet with a brassy bite.
Though his conceptions borrow from
modern classical brass music, he plays
with the spontaneity and phrasing of a
first-rate, bop -rooted jazzman. Perry
Robinson is, of course, the man most
responsible for the return to jazz
prominence of the clarinet. His expres-
sive vibrato, polished technique, and
admirable ability to extract varied tone
colors from his instrument are en-
hanced by advanced senses of both
humor and melancholy.

All three musicians - but Smith and
Robinson in particular - are eminent-

ly compatible, meshing together to the
utmost degree. The title piece and
Rose Island contain interaction of an
extremely high order - not only are
they developed with exceptional logic
and gorgeous sonorities, but the com-
ponent parts sound no less inventive if
listened to separately. The dream-like
Rose Island is also notable for its ex-
cellent shifts in dynamics by all three
musicians.

Places is a textural exploration in
which each artist improvises in turn
over quiet, extended contours sup-
plied by the other two. Ordette, with
its curiously familiar theme, is largely
given over to unaccompanied solos by
all three participants. Slant is the most
lighthearted track, with witty Robin-
son and nonchalant Smith, as Naugh-
ton plays with a deceptively child -like
simplicity.

All three instruments are well
recorded, despite the slightly sharp
edge to the tone. Naughton's vibes are
mixed somewhat quieter than Smith
and Robinson, so that - musical con-
siderations aside - he often sounds
more an accompanist than an equal
partner. Alas, the noisy pressing is very
intrusive.

Available form Otic Records, South-
bury, CT 06488. Tom Bingham

Sound: B- Performance: A+

Voice: Julie Tippetts, Maggie Nichols,
Phil Minton, & Brian Ely
Ogun OG110, stereo, $8.98.

It would take those jazz anarchists
that populate the catalogue of Ogun
records to come up with an album of
unaccompanied vocal quartet perfor-
mances. But while these people are
dedicated to the most intuitive forms
of jazz improvisation, this album, with
its unique instrumentation, is the most
structured one to be released by them.
The results were earlier intimated on
the album by Keith Tippett's Cen-
tipede, Septober Energy (now out of
print) which featured five vocalists in-
cluding Julie Tippetts (formerly
Driscoll) and Maggie Nichols.

Voice is a series of vocal impressions
which grow out of three- or four-part
harmony sections. Using wordless,
nonsense, and scat syllables for the
rhythms and percussive melodies, it
runs a range of emotions from joyful-
ness, to mourning, wistfulness, and
absurdity. Singing Wood goes through
sections of laughing, argument, con-
versation, and screeching.

None of the vocalists are perfectly
attuned to each other in the classical
sense which brings an earthy feeling
from the most complicated sections.
This rough-hewn effect is furthered by
the recording which is done live and

Be sure

to attend...

THE

AUDIO

ENGINEERING
SOCIETY'S

61s

Technical
Meeting and
Exhibition of

rofessional
Equipment
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Waldorf-
Astoria
November 3-6

or details,
write or phone:

AUDIO

ENGINEERING
SOCIETY
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[2121661-8528
nd 661-2355
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employs no echo or reverberation as
vocal pieces often do. John Diliberto

Sound: B+ Performance: A -

Raps: Steve Lacy
Adelphi AD 5004, stereo, $7.98.

Raps comes to us from the edges of
coherency. Steve Lacy and his Europe-
an quartet travel on the brink of nodd-
ing out but instead cut a harsh, jagged
line between a bleak reality and a va-
cant numbness. His tune consist of
three- and four -note phrases repeated
in a twisted parallel fashion by Lacy on
soprano sax and Steve Potts on alto
and soprano. While always in unison,
they are never in harmony. They are
bobbled along by an undercurrent of
Oliver Johnson's constantly circling
drums and Ron Miller's strumming, la-
conic bass.

Lacy is one of the few masters of the
soprano sax, his only instrument. He
never exploits it for its Eastern tones
but tightly controls it for tortured
squeals and trills. Like Albert Ayler, he
and Steve Potts trace their lineage to
Sidney Bechet rather than John Col-
trane. They frequently recall Dixie fu-
neral marches in their solos and duets.
On the intensely melancholy Stamps
they weave around each other like sor-
rowful drunks, gradually picking up
pace to a spirited free chase. The
Throes begins with a marching rhythm
and reveille styled horns.

This is Lacy's first U.S. recording
since his self-imposed exile in 1965. It
immediately sets him apart from the
current group of avant-garde musi-
cians in New York, where this was
recorded, and his contemporaries from
over 15 years ago, as a unique, slightly
deviant, slightly humorous and very
intense artist. Raps is a frill -free docu-
ment. recorded with no production
except that necessary to reproduce
Lacy's music on vinyl. John Diliberto

Sound: B+ Performance: A -

Tristan and Iseult: Christian Vander
Barclay 80.528 (import), stereo, $8.98.

Christian Vander is the leader of one
of the few unique musical conceptions
of this era. In the vehicle of a group
called Magma, he is into the seventh
of a projected nine -album epic opera
entitled "Theusz Hamtaahk," which
details the decline of earth's civiliza-
tions and the colonization of the plan-
et Kobaia by a group of utopians. Most
of the opera is loosely involved with
the Kobaian's attempts at spreading
their utopian philosophies.

On a literal level it's very hard to fol-
low. Vander, who is French, has ren-
dered language barriers irrelevant in
understanding his story. He has done
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this by creating a language which no
one understands. All the lyrics and
most of the notes of "Theusz
Hamtaahk" are sung, chanted or writ-
ten in Kobaian, a language for which
Vander has infrequently provided
translation since the third album
Mekanik Destruktiw Kommandoh.

Tristan and Iseult is the fourth al-
bum of the epic. Though recorded in
1974, it has only recently surfaced.
While easily distinguishable from the
rest of the recordings, it is also of a
piece with the series. Vander borrows
heavily from the works of Stravinsky in
his dynamics, rhythms, and vocal
arrangements. The bass of Jannik Top
locks with Vander's drums like two de-
monic juggernauts. They thrust out re-
lentless rhythms which are directed by
Vander's pounding piano.

Like Mekanik Destruktiw Komman-
doh, this is largely a vocal work. The
three vocalists, Christian Vander, Stella
Vander, and the outrageous Klaus
Blasquiz, sing the Kobaian lyrics in a
dramatic operatic style which com-
bines dialogue with chanting recita-
tions. Blasquiz moves from baritone or
falsetto into a scatting maniac at will
and often has exchanges with himself.

Tristan and Iseult has a religious fer-
vor resulting from the constant chant-
ing which is like Tibetan Buddhism in
intensity. But despite the driving
rhythms and frequent changes, Mag-
ma never slips into droning or hypnot-
ic patterns.

The recording quality of Magma re-
cords varies but Tristan and Iseult has
brilliant reproduction. The excellent
recording, mix, separation, and defini-
tion of the instruments and voices
coupled with Vander's peculiar ar-
rangements make this quartet sound
almost orchestral in scope.

John Diliberto

Sound: A Performance: A

Pioneers of the Jazz Guitar
Yazoo L-1057, mono, $7.98.

Pioneers of the Jazz Guitar is an ex-
ceptional anthology of acoustic guitar
solos and duets from the 1920s and 30s
by several early masters of the art.

Any collection of jazz guitar
pioneers would have to pay homage
to the recognized inventor of the style,
Eddie Lang. Yazoo recently devoted a
full album (Jazz Guitar Virtuoso) to
Lang's diverse, though tragically trun-
cated career, thus accounting for the
absence of Lang solo features on the
present album. Pioneers does include
a duet, Feeling My Way, in which Lang
plays poignant melodies over warm
chording by Carl Kress. Also included
are three of the legendary couplings of
Lang with blues guitarist Lonnie John -
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son. If one wishes to quibble over cat-
egories, these may be closer to blues
than to jazz; it's great to have them
readily available in any event. Handful
of Riffs and Hot Fingers are up -tempo
stomps, with Johnson happily dancing
and bending notes over hot, bouncing
Lang chords. The third selection is a
slow blues with Johnson and Lang
sharing the lead.

Well-known vaudeville and film star
Nick Lucas is heard in two solos with
piano accompaniment. Though best
known as a crooner, Lucas was a high-
ly adept and entertaining ragtime gui-
tarist, if perhaps a bit heavy with the
pick.

The three duets of John Cali and
Tony Guttuso are, for this observer,
the most revelatory tracks. Cali enjoy-
ed a long career as a tenor banjoist,
while Guttuso arranged for Major
Bowes. Their pairing as guitarists was,
to say the least, propitious. Their tech-
nical facility and high level of inven-
tiveness are a joy to hear, the complex
interplay between their intricate parts
is simply amazing, and their choice of
colorations and textures is indeed
inspired. The higher -pitched guitarist
(presumably Guttuso) often resembles
an acoustic Les Paul, while the second
guitarist moves between rhythmic and
contrapuntal roles with taste.
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"Dolby is the trademark
of Dolby Laboratories, Inc.

Cad Kress and Dick McDonough's
treatment of the pop standard, Heat
Wave, is one of the great duets of the
30s, with catchy rhythms, skillfully in-
tertwined timbres, striking harmonies,
and inventive single -string breaks.
Their Stage Fright starts out as a no-
velty rag, then goes through several
changes, including an exquisite ballad
section. McDonough is also heard in a
mirthful duet, Dick Bernstein Ramble,
with a full-bodied bassist (unidenti-
fied; could it perhaps be Artie
Bernstein?), as well as an imaginative
chordal -melody solo, Chasing a Buck.

Despite generous helpings of sur-
face noise on the 78s used for transfer,

the sound is much clearer and cleaner
than you'd expect. The original engi-
neers did an expert job of capturing
the close-knit counterpoint of the
duets, with every note and chord easi-
ly audible. Only the piano accompani-
ments on the Nick Lucas cuts are
obscured, hardly a fatal loss.

Abailable from Yazoo Records, Inc.,
245 Waverly Place, New York, NY
10014. Tom Bingham

Performance: A- to A+

High Places: Walter Zuber Armstrong
World Artists WA 1003, stereo. $6.98.

Most jazz bass clarinetists have tak-

Choose your car stereo
as carefullyas you choose

your home system.

If you have
a quality
stereo com-
ponent system in your
home, you shouldn't settle
for anything less in your car.

The Compo car stereo from
Fujitsu Ten is a true separates
system, not just a booster.
Choose between two different
power amplifiers for 40 or 80
RMS watts of power. The auto -
reverse cassette deck with
Dolby has a special playback
head for great frequency
response. The AM/FM/MPX
tuner features
motor -driven
automatic search,
along with FET
front end and
PLL/IC for stable
reception. Even a
six -function remote
control amplifier.

/71

And
our 2 -way

hermetically -
sealed speaker

system is designed to
accurately reproduce every

note under difficult acoustic
conditions.

We suggest you compare
Compo spec for spec against
the competition the same way
you'd compare an amplifier or
tuner for your home system.
You'll discover how 25 years
of making car stereos leads
to making the best.

Write for
additional
information on
Compo and
our complete car
stereo and
speaker line,
plus the dealer
nearest you.

Compó: The best separates on wheels.
TEN FUJITSU TEN CORP. OF AMERICA
`J 1135 East Janis Street, Carson, CA 90746.

en their cue from Eric Dolphy and
treated the instrument like a wayward
saxophone. Walter Zuber Armstrong,
on the other hand, emphasizes the
rich woodwind qualities of its timbre,
with a deep, full-bodied tone that dis-
plays a well -formed. vibrato.

Armstrong's abundant melodic con-
ceptions on side one of High Places (a
41 -minute piece which takes up the
entire album) are couched in a classi-
cal grace, with a feeling of tradition
and permanence, as his probings ap-
proach an almost -Japanese medita-
tiveness. He weaves around the instru-
ment, taking full advantage of the
many colorations inherent in the bass
clarinet's various registers. His long
phrases are relaxed and limpid, while
incorporating all manner of twists and
turns that remain pleasingly harmoni-
ous without being bound to any iden-
tifiable tonality.

On side two, Armstrong switches to
contrabass clarinet, an ungodly mon-
ster with a sardonic, flatulent tone, like
a tuba being strangled to death.
Accordingly, his improvisations are
sassier, disclosing a sharp-tongued wit,
more defiant and, consequently, less
euphonious than on side one. After he
returns to bass clarinet, the derisive
mood continues with spirited humor,
though it gradually gives way to the
melodic temperament of side one,
though this time with a more resolute,
less reflective demeanor.

Armstrong's lone accompanist, Paul
Plimley, belongs to the ECM school of
pianists spawned by Keith Jarrett. On
side one, he demonstrates a steadfast,
yet delicate touch, an impressionistic
sense of visual melodicism, and a

quasi -Oriental flow to his airy
rhythms. He provides a rarefied
cushion for the bass clarinet while set-
ting up harmonic possibilities for Arm-
strong to investigate. On side two,
Plimley follows Armstrong's example
by shifting to a more dissonant
approach, relying on sarcastic repeated
figures and dark -hued, disjointed rum-
blings. Midway through side two,
Plimley takes his only sblo, a gro-
tesquely distorted Iberian landscape
astutely developed around spastic ir-
regular meters.

Armstrong is beautifully recorded,
with a sumptuous luster to the bass
clarinet and a suitably harsh edge to
the contrabass model. Plimley, howev-
er, tends to be relegated too far into
the background for my taste. Pops and
general surface noise, while not inor-
dinately excessive, become intrusive
on the softer passages of side one.

Available from W.Z.A. Record Pro-
ductions, P.O. Box 1378, Bellingham,
WA 98225. Tom Bingham

Sound: B Performance: A-
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Bridge
Revonah RS -927, stereo, $5.98.

Boston has been one of the major
Northern centers of bluegrass for a
good 20 years or more, producing such
stellar ensembles as the Charles River
Valley Boys, Joe Val and the New Eng-
land Bluegrass Boys, and more recently
the innovative newgrass band, North-
ern Lights. To this impressive list can
be added the little-known - for now,
at least - Spider Bridge.

Spider Bridge has obviously been in-
fluenced by Al Wood. Not only do
they do two of Wood's songs - Sing
Me a Bluegrass Song, which is rapidly
becoming a standard, and the instru-
mental Hombre - but their tightly
knit ensemble sound parallels Wood's
"mainstream" approach, retaining the
spirit of traditional bluegrass without
rejecting the pre-newgrass progressive
elements which entered the music
during the 60s.

The quintet's most impressive musi-
cian is Jon Verdun, a facile banjo pick-
er who rightly credits Boston luminary
Don Stover as his major influence.
Verdun's technique is so clean and his
style so fluent, it almost slips right past
you - hear Blue Ridge Mt. Blues,
Hamilton Country Breakdown, and
Black Diamond. Verdun also com-
posed Kennebec Ramble, a hearty in-
strumental featuring excellent flat -
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also stands out on Hombre.
Ted Hilliard is a crisp mandolin ac-

companist who shows some good solo
ideas (especially on the album's five
instrumentals), played with a very
staccato, high-pitched tone. Kentucky -
bred Jack May has that despondent
"lonesome fiddle" sound which is fast
disappearing from bluegrass. Listen as
he mournfully sweeps over the ensem-
ble with extended double -stops on the
beautiful Legend In My Time and the
midtempo No Sunshine Anymore.
May also solos in a very natural, blues -
drenched style all his own.

The singing is considerably better
than most Northern traditionalist
bands. The leads (by Robertson and
Verdun) are highly competent and
confident. And even though their
voices are recognizably urban, for-
tunately they're unsophisticated
enough to pull off the distinctively
blended "mountain" harmonies of
songs like Five Days of Heaven and No
Sunshine Anymore. Who Will Sing For
Me is a strong gospel performance
with rugged harmony and a flowing
May fiddle break. The best vocal,
though, comes on John Duffy's sor-
rowful Victim to the Tomb, particular-
ly on the Seldom Scene -like chorus.

The recording is clean but distant.
Even at loud volumes, the vocals seem

You'd almost have to stick your head
in the middle of an actual recording
session to hear and feel the kind of
heavyweight sound that the Superex
SM-700 can deliver. But physically,
our phones are truly lightweight.
10 oz. excluding cable. Along with our
suggested lightweight price of $65.00,
we can't think of a better addition to
your existing equipment that would
improve your listening experience
as much.

The SM-700 is dynamic. But if
you dosed your eyes, you'd swear
that the highs were coming from an
electrostatic. You see, we've found a
way to combine the higher frequency
responsiveness of an electrostatic with
the convincing bass of a dynamic. We
can't tell how here, but we'd be glad
to send you more details. Better yet,
your local Superex dealer will be
happy to demonstrate the SM-700.
He's a heavyweight, too!

suPEREc
WE DELIVER SOUND WITH PRESENCE

Superex Electronics Corp.,
151 Ludlow Street, Yonkers, NY 10705

(914) 965-6906
Enter No. 49 on Reader Service Card
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"A Technological
Masterpiece. .. "

McIntosh C 32

"More Than a Preamplifier"

McIntosh has received peerless ac-

claim from prominent product

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

selected for these unique honors.

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

McIntosh products. copies of the
international awards, and a North
American FM directory. You will
understand wny 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.

far away, thus robbing the music of
much of the impact it should have.
Moreover, Bob Cain's bass is barely
audible.

Write to Revonah Records, Box 217,
Ferndale, NY 12734. Tom Bingham

Sound: C Performance: A-

The Barley Grain For Me: Margaret
Christi and Ian Robb
Folk -Legacy FSC-62, stereo, $6.98.

Margaret Christi and Ian Robb are
English -born folk revivalists now living
in Canada. The Barley Grain For Me is
an exceptional collection of Canadian
folksongs which made a similar trans -
Atlantic journey, having been brought
to Canada by English and Irish settlers.

Though Christi and Robb get top
billing, this is in reality a trio album, as
instrumentalist/harmony vocalist Grit
Laskin's contributions are as important
to the album's unqualified success as
the strong lead vocals and the consist-
ently first-rate material. Indeed, the
accompaniments by Laskin and Robb
are models of tact, economy, and sui-
tability, dressing up what originally
were unaccompanied songs without
sacrificing their traditional character.
Listen to Laskin's doubling of the mel-
odies of Campbell, the Drover and
lack, the Cow Boy on a long -neck
mandolin (lower -pitched than the
standard mandolin), as well as his
lovely framing of Hard Times and By
the Hush on guitar. Robb is a sturdy
concertina player, while his dulcimer is
skillfully balanced with both his voice
and Laskin's guitar on Oh, No, Not I.
Likewise, Robb's concertina and
Laskin's dulcimer are enchantingly
blended on The Foggy Dew.

Robb's vocal approach is remini-
scent of Lou Killen. Not only are their
accents and phrasing similar (hear The
Banks of Newfoundland), but Robb
sings with the same feeling, verve and
lyric sense, though he's much less in-
tense than Killen.

Christ! has a hearty, robust voice,
with stylistic models who would seem
to include Peggy Seeger and, to a far
lesser extent, Frankie Armstrong. She
has an emotional vibrato and well -de-
veloped sense of dynamics and pac-
ing, along with a snapping embellish-
ment that's quite intriguing.

The only songs the average listener
would likely be familiar with are Save
Your Money While You're Young and
The Foggy Dew, though the latter is
presented in a variant which is not
only more explicit than the popular
version, but has a happy ending. The
rest range from the rustic humor of
Campbell, the Drover and The Weav-
er to the period social commentary of

Hard Times and By the Hush, plus sev-
eral tunes concerning the short-lived
joys of dalliance. The a cappella title
track, with a rousing chorus in three-
part modal harmony, is most unusual,
as it recounts the brewing process
from the grain's point of view!

Robb's lead vocals and Laskin's
mandolin are mixed more prominently
than Christi's leads and the other
instruments. The guitar in particular is
quite distant in relation to the voices.
Available from Folk -Legacy Records,
Inc., SharonConn. 06069. Tom Bingham

Sound: B- Performance: A

American Stranger: Happy Traum
Kicking Mule KM -301, stereo, $7.98.

An exceptional album. American
Stranger is Happy Traum at his best.
He is a superb guitarist, capable of
nearly anything on an acoustic guitar.
His singing depends on the love he
has for his songs, and when he is as
relaxed as he is in this set, he is mar-
velous. What support musicians there
are, are good friends from the Wood-
stock community where Happy lives.
They are used sparingly and to specific
ends in order to be true to the songs.

An important element to how lovely
American Stranger is, is the setting in
which it was made. The studio, Wood-
stock Sound Studio, is actually engi-
neer Andy Robinson's home.

The selections are a cross-section of
Happy's influences. There is the hymn
I'll Fly Away, the Dylan song Buckets
of Rain, Lead belly's When I Was a
Cowboy, the Bahamian Delia's Gone,
Merle Travis' I Am A Pilgrim, a stunn-
ingly beautiful Irish air Sheebeg and
Sheemore plus several varied tradi-
tional American tunes. These last in-
clude the fiddle tune The 8th of Janu-
ary which was used as the tune for The
Battle of New Orleans, a true cowboy
song Doney Gal, a blues in Dark Road
Blues and the title ballad. Finally there

Enter No. 33 on Reader Service Card
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is Happy's own Golden Bird, a record-
ing of a song he first recorded with his
brother Artie Traum. The new version
is the finest piece on the album, a
song whose magic is at the core of Eric
Andersen's passionate liner notes.

American Stranger is a portrait of a
man and music he loves dearly. The
love spills over contagiously.

Michael Tearson

Sound: A Performance: A

Oba Koso: Duro Lapido
Kaleidophone KS -2201, stereo, two
records, $13.98.

Oba Koso is a stunning theater work
combining drama, music, and dance in
a recounting of the story of the great
Yoruba thunder -god, Shango. Written
in 1963 by Nigerian playwright -com-
poser -actor Duro Lapido, this "dance
drama" (as it's labeled here) was re-
corded in Washington during the
Duro Lapido National Theatre's 1975
American tour.

Although Lapido is a professional
artist who was exposed to Western
music early in life, Oba Koso contains
virtually nothing in the way of West-
ern artifice or embellishment. In-
terspersed as they are among time-
honored Nigerian themes, rhythms,
and instrumental patterns (derived
from Yoruba festival music), Lapido's
own compositions are every bit as gen-
uine and traditional sounding as any
scholarly field recording. Indeed, it
would probably take a trained expert
to differentiate Lapido's new material
from the old (I know I can't!). But the
power, continuity, unity, and artistry
Lapido brings to what had previously
been disconnected shreds of Yoruba
culture and legend results in a totally
absorbing and entertaining theatrical
event, whose appeal extends far be-
yond the specialist audience normally
reserved for traditional African music.

The orchestra for the dance -drama
consists primarily of three types of
drums: igbin (log drum), dundun
("talking drum," with variable pitch),
and the two -headed bata, which is

easily distinguished by the high, brittle
snap of the smaller head, sounding
rather like bongo drums. The drums
are augmented on occasion by sekere
(a sort of oversized -beanbag rattle)
and agogo (the Nigerian equivalent of
cowbells, it would appear). The only
melodic instrument is the toromogbe
gourd flute, heard in one brief seg-
ment here.

If this almost total reliance on per-
cussion sounds forbidding, rest as-
sured that the dramatic choral melo-
dies and the kinetic, quasi -musical re-
citatives keep Oba Koso from degen-
erating into an over -indulgent rhythm
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extravaganza. Moreover, the music's
continuous shifts in tempo, rhythm,
texture, and dynamics, combined with
the sheer energy, galvanic vigor, and
cohesive strength of the ensemble in-
sure that interest never sags through-
out the play's 11/4 -hour length.

The recording is exceptional, fully
communicating the music's power,
spontaneity, and vitality. The drums
are recorded with a bone -rattling po-
tency that can transform a mundane
set of headphones into a teemingly
alive Yoruba village. The vocals are re-
corded more from an audience per-
spective, but are hardly less effective.
Play it loud for maximum impact. The
surface, alas, is not of the same high
standards. Excellent liner notes. Avail-
able from the Traditional Music Docu-
mentation Project, 3740 Kanawha St.
N.W., Washington, D.C. 20015.

Tom Bingham,

Sound B: Performance: A+

I'm So Glad: Fantastic Family Aires
Gospel Roots GR 5004, stereo, $6.98.

Chicago's Fantastic Family Aires is a
decidedly "progressive" gospel group.
However, unlike too many modern
gospel artists who are more concerned
with making glossily pretty surface
music than with expressing their relig-
ious beliefs with feeling and convic-
tion, the Family Aires sound sincere
and committed even at their most
restrained.

As with many contemporary gospel
groups, the Family Aires are often styl-
istically closer to secular soul -music
than to "traditional" gospel. I've Been
Born Again and The Color of God
could easily be soul hits if the religious
aspects of the lyrics were removed,
while Pictures On the Wall and Some-
where In This World are closer to the
soul -influenced "Jesus music" of An-
drae Crouch and the Disciples.

The group's vocals strengths are best
displayed, though, on the more tradi-
tion -oriented material. Movin' On Up,
Everlasting Fire, and How I Found the
Lord are excellent uptempo quartet -
style numbers, bringing to mind a jaz-
zy -soul adaptation of the Swanee
Quintet. The album's highlights, how-
ever, are I'm So Glad and Troubled
Mind, both bluesy songs featuring a
melismatic baritone lead.

While I'm So Glad isn't always what
you'd call an exciting gospel record,
it's a definitely worthwhile effort by a
group that should be heard from often
in the future. Gospel Roots is a subsi-
diary of T.K., the disco giant, so this
album should be easy to find.Tom

Bingham

Sound: C+ Performance B+
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WRITE FOR FREE CATALOG

Enter No. 25 on Reader Service Card

The stereo
catalog with
a guarantee

Dixie Hi Fi guarantees that you'll
find in our free catalog the lowest
prices on the highest quality brand
name stereo and TV.
We carry everything in stereo com-
ponents, and the latest in TV tech-
nology, all with brand names like
Pioneer, Technics, Altec, Kenwood,
Maxell, Sansui, Teac, Shure and
many more.

TO ORDER MERCHANDISE
Call TOLL FREE: 800-446-7925

(Within Va... Dial 804-257-4241)
OR WRITE FOR OUR FREE CATALOG

Dixie Hi Fi
Dept. AM
P. O. Box 6496
Richmonci, Va. 23230
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FOR SALE

CLASSIFIED
ADVERTISING

RATES

BUSINESS ADS- For Sale. Help Wanted. Services. Busi-
ness Opportunities. Tape Recordings, etc. etc. $4.80 per
line. First line set in bold face type at no extra charge.
Extra lines $9.60 per line. One point ruled box, extra
charge $8.00. Full payment must accompany order.

NON BUSINESS ADS -Situations Wanted, used equip-
ment for sale by private individuals $2.80 per line. First
line set in bold face type at no extra charge. Extra lines
set in bold face type $5.60 per line. Full payment must
accompany order.

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

DEADLINE -1st of two preceding months. (Dec. 1 for
Feb. issu .

BLIND ADS -Box numbers may be used at $5.00 extra
for handling and postage.
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1 col x1" $125
1 col x 2" $180
lcolx3" $250
2 col x 1" $180
2 col x 2" $320

Advertiser must supply complete
film negative ready for printing
for display ads.

AUDIO Magazine
401 North Broad Street

Philadelphia, Penna 19108

HOW TO ANSWER BOX NUMBER ADS
When replying to an Audio Box Number Ad, please use
this address Box No. - c/o Audio, 401 No. Broad Street.
Philadelphia, Pa. 19108

ACCUPHASE P300 $450, Soundcraftsmen PE 2217 $275,
Trevor Lees preamp, latest mods $175, Trevor Less high level
gain stage $95. all excellent condition. (707) 938-1131.

ACUSTAT-X SPEAKER system, LUX 3045, LUX CL -32 Fried
model M speakers. (919) 933-5630 after 6:00 est. 11-8

ADC ACCUTRAC 4000 $400.00. 1 yr. warranty; call Jim
504.272.8115

AEA 520 PREAMP $350. Phase Linear 400 w/Case $350.
Citation 11 Pream $200. Transcriptors Skeleton $250. Vesti-
gal Arm $75. ADC-LMF-2 Arm $150. Citation 19 $300. De -
non 103 S $75. Old SME $50. Sonus Red $50. Tandberg 10X
$850. (305) 671.2776.
D. Laby, 865 Eastbrook BI, Winter Park, FL 32792 11-8

AU. MINT AND UNMODIFIED - Dynace ST -400 w/meters,
$400. pat -4, $100. Altec A-7500, pair, $575. (713) 723 6997,

10-8

AUDIO RESEARCH  JANIS  GALE  BREUER

Audio Hi.
Reference
Systems m

w 808  732-3303  Kahala Office Center D
~ Suite 201 Honolulu, Hawaii 96816 ?
ROGERS GREAT AMERICAN SOUND  SONEX

FOR SALE
A horn loaded woofer, using various baffle materials for
their resonant properties, whose frequency response is -3db
at 20 Hz.
-A time coherent array of specially modified dome midrange
drivers and a compression tweeter (without horn).
-Active equalization to correct frequency anomalies.
-Transparency with ultra wide dynamic range and natural
tonality.

THE PEDERSEN

ACOUSTIC LOUDSPEAKER

NOW AT

AMERICAN AUDIOPHILE

5 SUNRISE PLAZA, VALLEY STREAM, N.Y. 11581

(516) 561-7114

ALL SHIPMENTS PREPAID AND INSURED

FREE THROUGHOUT CONTINENTAL U.S.

AMPEX AG -500 Transport only $300.00 Thaedra Pre -amp
(mint) $600.00 Marantz Mod. 15 rack face panel $100.00 M.
Horonzak 332 Newport Ave. Webster Groves, MO 63119 11.8

AMPEX TAPE -NEW 1800 on 7" reel 12 for $18 POST-
PAID, 1200' 12 for $13 POSTPAID -free list -WIDE
RESPONSE, 6114A, SANTA MONICA BLVD., HOLLYWOOD,

CA 90038 TF

AMPZILLA POWER AMP, 450; marantz 150 tuner, $350
perfect, must sell, (314) 872.9295 11-8

ANOTHER FIRST FROM PARAGON
If you own a sub -woofer you need the System -E5 sub -woofer
amp from PARAGON. Your bass can be articulate, clear and
have more impact, with an amplifier specifically designed for
bass. The E5 is your key to cost effective biamping because it
comes in single channel modules. You buy only what you
need when you need it. Single modules come in a stereo
chassis for later addition of another module for use with ster-
eo sub -woofers. Naturally, each module has its own mam-
moth 52 joules power supply capable of driving 2 ohm loads
at full output, and naturally, it's from PARAGON. The people
who lead with innovation, rather than follow with imitation.
Write to me, Diana Graeber, for complete information on this
exciting and innovative new amplifier. System -E5 single
$249.00, System -E5 dual $449.00 Paragon, 997 east San
Carlos Ave., San Carlos, Ca 94070 8.9

ARIZONA AUDIOPHILES
Dahlquist, S.A.E., Revox,Rabco, Nakamichi. Yamaha, Crown,
Grace, Stax, Tandberg, Sonab, Supex, Gale, Klipsch, Phase

Linear, Uher, Burwen, J.B.L., Harmon-Kardon Citation,

A.D.S., Spectro Acoustics, Beveridge, Sennheiser, Teac,
Thorens, Stanton, Aiwa, Stax, Micro-Seiki, Fidelity -Research,
Genesis, Optonica, R.T.R., B&W, Toshiba, DBX, Signet, Mitsu-

bishi and Mitsubishi V.S.S.
JERRY'S AUDIO EXCHANGE

PHOENIX -334 E. Cambridge Rd. (602) 263-9410
TEMPE-130 E. University Dr. (602) 968-3491
TUCSON -5750 E. Broadway. (602) 622-7407
MAIL ORDER HOT LINE- MR. WOZ (602) 265-7841

TF

FOR SALE
AT LAST! THE ULTIMATE CABINET DESIGN FOR HOUSING
STEREO COMPONENTS  THE CUSTOM SOUND MODULAR
EQUIPMENT CABINET. EARLY TWO YEARS IN DEVELOP-

MENT FEATURING:
--Flexible modular design expandable ti suit any size installa-

tion.
-Accommodate any size components including the largest.
-Totally enclosed design with locks prevents dust buildup,
tampering, or theft of valuable equipment.
-Bottom casters for mobility and rear door for easy rear
access.

-High grade furniture design and construction.
-Very attractively priced.

Before you invest in a rack, call or write for our free illustrated
information. Custom Sound Service, 8460 Marsh Road, Algo-
nac, Michigan 48001. (313) 794-5400. 11.8

ATTENTION SOUTHERN AUDIOPHILES
Yamaha

Dahlquist
Audio
Bang & Olufson
Advent
M&K
Aiwa

Philips

Available
Village Plaza Ruston

Crown

Polk

Denon '

Klipsch

Technics

Visonik

Sonus

Maxwell

at Sound Advice
LA. 71270 (3181 255-8000. 9-9

ATTN: Constructors of LEACH Amplifiers; parts sources info,
factory builts. Catalog; TA Box 927, W. Cornwall, CT 06796
Postage now up to 404 please help with stamps.

WOOFERSMIDRANGESTWEETER
ZERO PHASE ERROR CROSSOVERS

High power handling 41/2" & 51/4' midrange units
with 2.7 lb. magnet structures  One hundred
watt 6", 8", 10" & 12" woofers with 4.7 lb. or 7.6
lb. magnet structures  High quality 1" cloth
dome tweeter with 31 b. magnet structure  Wide
dispersion, low distortion piezoelectric tweeter
handling 150 watts r.m.s.  Revolutionary new
ZERO PHASE ERROR CROSSOVER built on glass
epoxy printed circuit boards for 2, 3 & 4 -way
systems  Crossovers are matched to system
utilizing our drivers or systems utilizing the
high quality POLYDAX units mfg. by AUDAX in
France  Large inventory of nonpolar capaci-
tors, non -inductive wire wound resistors & air -
core coils.

SEND $3.00 for prices & CATALOG of complete
engineering data, application notes and simpli-
fied proceedures for measuring Theile and
Small's parameters - refundable with first
order.

EMS, Inc.  P. 0. Box 5301  Knoxville, TN 37918

LEGLNI)ARY.
Mark Levinson. Threshold. Grado Signature. Janis. Pyramid. Grace. Spendor.
Rogers. DCM. Paragon. DB. Bryston. Paoli. Linn-Sondek. Bowers & Wilkins.
Denon. Verion. Dunlap -Clarke. All these legends at Chestnut Hill Audio,
2302 Lombard Street, Philadelphia, Pa. 19146. (215) KI 6-6178.

CHESTNUT HII.I. AiJl)I().
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FOR SALE
AT PARAGON OF SOUND: New & Superb Conrad -Johnson
tube amp and Berning FT 10 tube transistor preamp; Para-
gon 12A preamp, subwoofer amp, and now Integrated amp;
In Speakers -M2 MOD 3, Rogers LS 3/5A, Snell Acoustic, and
Acoustic Concept A19; Mrk and Fundamental Research
subwoofers; Armstrong. 624 FNE tuner; Denon, Grace, Super
and Dynauector Products. Also used AFI preamp. Call 301-
229.2676 (Bethesda, MD) or write P.O. Box 189 Cabin John,

MD 20731 4.9

"ATTENTION SUPER AUDIOPHILES"
SUMO ELECTRIC CO. LTD. AND A -TRAIN LTD. PROUDLY

ANNOUNCE THE AVAILABILITY OF THE SUMO CARTRIDGE.

AFTER YEARS OF RESEARCH A NEW MAGNETIC CAR-
TRIDGE HAS ARRIVED TO CHALLENGE THE MOVING COILS.

WITH ALL OF THE GREAT FEATURES OF THE BEST MOVING

COILS SUCH AS LOW MASS, LOW COMPLIANCE, AND EX-

TREMELY LOW TIP MASS. THE SUMO CARTRIDGE IS FINAL-

LY HERE AT A PRICE THAT CAN BE AFFORDED -$150 -AT
YOUR DEALER NOW.

THIS IS ANOTHER FINE PRODUCT THAT A -TRAIN LTD. IS
PROUD TO OFFER ALONG WITH THE MORE THAN SUPER
AUDIOPHILE DISCS BY AUDIO LAB AND THREE BLIND
MICE. SEND FOR OUR BROCHURES RIGHT AWAY.

A -TRAIN LTD., 1230 N. HORN AVE., W. HOLLYWOOD, CA.

90069, (213) 659.4370 TF

AT THE PARAGON OF SOUND
PREAMPS: The Highly Rated CONRAD-JOHNSON; The Su-
perb Paragon 12A & El.
SPEAKERS: MZ MOD -3 the Snell Acoustic; the Rogers LS 3/
5A; the Fundamental Research and new M&K cube
Subwoofers.
AMPLIFIERS: Paragon E4 tube amp; CARTRIDGES: Supex;
GRACE: Dynavector, TURNTABLES: Ariston and Denon.
TONEARMS: Grace and Denon. TUNERS: ARMSTRONG 624

FM

ALSO: Paragon E4 Active tube crossover and E6 AC line mon-

itor.
Call (301) 229.2676 (Bethesda, MD) or write P.O. Box 189,
Cabin John, MD 20731. 12-8

ATTN: LEACH AMP BUILDERS: news letter & hard to find
parts sources. Prebuilt details. TA, BOX 90 RRI, Surry, ME

04684. 12.8

Audio and TV tubes factory boxed, speakers, semiconduc-
tors -low prices, free price list. Transisleteronic Inc., 1365-
39th St. Brooklyn, N.Y. 11218 212.633-2800 TF

AUDIO BARGAINS - FREE UST. Closeout/Bankrupt speci-
als Stereo Cost Cutters, Box 8014A, Canton, OH 44711 2.9

AUDIO MODIFICATION MANUAL
220+ pages of priceless information. Step-by-step proce-
dures for many common components, general information
applicable to almost anything you own. Emphasis on tube
circuitry. AUDIO: "... a wealth of ideas ..." STEREOPUS:
"... easy to read, entertaining ... a painless education ..
HIGH FIDELITY: "... chock full of goodies ..." This uniqie
book provides information available nowhere else. Includes
one year's free consultation service. $25. U.S.A., $27. else-
where. California residents add $1.50 tax. M/C, Visa orders
accepted: (714) 278.3310. AUDIO DIMENSIONS, 8898 Clair-
mont Mesa Blvd., San Diego, Calif. 92123. TF

AUDIO PROFESSIONALS: Find out why the AUDIO FORUM
is the only audiophile -oriented publication that has earned
the respect of the entire industry. Our unique format offers
you direct access to the people you want to reach! Write today
for details. Don't wait! Box 578-A, Fairfax, CA 94930. 1.9

TURNTABLES

Denon  Visonic  Supex  Linn Sondek
Transcripter  SAEC  Grace  Sleeping Beauty
AKG  Formula 4  Dynavector  Mitsubishi

Audiocom HIGH TECHNOLOGY AUDIO

177 Sound Beach Ave . Old Greenwich. CT

Phone: (203) 637-3621

FOR SALE FOR SALE
AUDIONICS BT2 PREAMPLIFIER

WHAT MAKES THE SONIC DIFFERENCE?

1. Virtually total isolation from cartridge interaction.
2. All active constant current sources in Class A configura-
tion.
3. Remarkable freedom from RF interference.
4. No plug in contacts.
5. Cost effective design -use of mil spec parts only where they

affect the sound.

AUDIONICS CC2 AMPLIFIER

WHAT MAKES THE SONIC DIFFERENCE?

1. Leading phase feedback & open loop compensation elimi-
nates TIM & Crossover distortion.
2. Inherent stability into reactive & resistive loads down to 2
ohms.
3. Clipping occurs in the driver stage not in the output devices
preventing the usual edgy clipping sounds.

AUDITION THE BT2 PREAMPLIFIER & THE

CC2 AMPLIFIER ALONG WITH OUR OTHER

FINE PRODUCTS WHICH INCLUDE:

AGI, AUDIO TECHNOLOGY, BEDINI/STRELIOFF,

CIZEK, DCM, HAFLER, HADCOCK, HEGEMAN,
JANIS, JR, NEXUS, PEDERSEN, RAPPORT,

SERIES 20, SHURE, SLEEPING BEAUTY,

SME, VERION.

ALL SHIPMENTS PREPAID AND INSURED

FREE THROUGHOUT CONTINENTAL U.S.
AMERICAN

AUDIOPHILE

5 SUNRISE PLAZA, VALLEY STREAM, N.Y. 11581
(516) 561-7114

AUDIO RESEARCH D51, Formula -4, DQ-1OA (901) 795-
1256 11-8

Specialists
Rappaport
Audionics

Denon

Spendor
Symdex

Grace
Wintec

Conniisseur
SAEC

Mobile Fidelity

AUDIOWORKS
in high resolution music reproduction.

Bryston
Snell Acoustics
Thiel Audio
Promethean

Conrad -Johnson
Fidelity Research

M.A. Cotter

Decca

Platter pad Gale

Audio Source
Clarke Systems

These brands, and more, may be auditioned at our pleasant
studio, free from store traffic and sales hassles. Consulting
services and ideas cheerfully offered to help you obtain maxi-
mum value and satisfaction in your audio purchases. Phone
and mail inquiries welcome - free shipping to lower 48 on
most equipment.

AUDIOWORKS

P.O. Box 4314, Harrisburg, PA 17111
Tel (717) 652-6996 11.8

AUTO DIGITAL INSTRUMENTATION books of schematics
and explanations on how to construct many projects, $5.90
pp. Digital World, P.O. Box 5508, Augusta, GA 30906. 11-8

BUILD
YOUR
OWN

SPEAKERS
Save re50%

C)or more...

/i

FREE KIT BROCHURE E I'm interested - >end me

your free brochure (kits from $59.00 each).

$1.00 catalog manual Give me all the details
send me your comprehensive speaker manual on kits. x-overs.
raw components and engineering data $1 00 enclosed.

c1`Gusta `Zá ft
Dept. AU P.O. Box 12030 Shawnee Missio,,

AUDIO RESEARCH D 350 AMPLIFIER 4 months old $1875

flawless, 305.987.7819. 11-8

AUDIO RESEARCH D-150 $2000.00 or best offer, Audio Re-

search SP 3A-1 $450. 702.293-4795 11-8

AUDIO RESEARCH D-150 amp $1995.00. Fulton Model "J"
speakers with cover cubes $1550.00. Jim (215) 322.6358.

A. S. RAPPAPORT CO., INC. PRESENTS
MODEL AMP -1 REAL TIME

AUDIO POWER AMPLIFIER

1. Positively biased Class A design.
2. Absolutely no signal feedback of any kind.
3. Slew rate capability of greater than 500 V/uS.
4. Optimal interface with any real loudspeaker load.
Audition the RAPPAPORT AMP -1, PRE -1,

PRE -1A & PRE -2 MC -1 preamplifiers

along with our other fine products by
AGI, AUDIONICS, AUDIO TECHNOLOGY,
BEDINI/STRELIOFF, CIZEK, DCM, TIME

WINDOWS, HAFLER, HADCOCK, HEGEMAN,

JANIS, JR, NEXUS, NAGATRON, PEDERSEN,

SERIES 20, SHURE, SIGNET, SLEEPING

BEAUTY, SME, STD, SYMDEX, TANGENT,
VAN ALSTINE, VERION & an extensive selection of audiophile

reference recordings.
AMERICAN AUDIOPHILE

5 Sunrise Plaza, Valley Stream, N.Y. 11581

FOR APPT: 516/561-7114
ALL PREPAID ORDERS ARE SHIPPED

FREE WITHIN CONTINENTAL U.S.

BACK ISSUE MAGAZINES. Over 200 titles. 1890 to 1978.
Send stamped Envelope. Free List. Everybody's Bookshop,
Dept. AU, 317 West 6th, Los Angeles, Calif. 90014. TF

NEW!
From Aerospace and Computer Industries!

DEALER
INQUIRIES
INVITED

FOR YOUR
MUSIC SYSTEM

Restores  Cleans  Polishes
Removes Scratches

Plastic Glaze is now available in 4 -oz.
size for dust covers, tuning scales, cabi-
nets, all plastic surfaces in your music
system.

For other home use, cars, airplane
or boat, order the economy 8 Oz. size.

Secret formula removes hairline
scratches, restores original color, leaves
a brilliant scratch -resistant protective
coating. Anti -static ingredients repel
dust. Contains no harsh abrasives. Meets
Mil. Specs. MIL -C-5547 and MIL -C -18767B (ASG).

Protect the beauty & value of your system)
MARTIN RESEARCH

P.O. BOX 135, AGOURA, CA 91301

Send Today, Enclosed is My Check, Money

Order For:

8 OZ. BOTTLES (4 $4.98 each

4 OZ. BOTTLES @ $2.98 each

Calif. residents add 6% sales tax.

Name

Addr

City , State

ZIP

I HAVE INCLUDED 75c for Postage & Handling.

149
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FOR SALE
AWARD WINNING SONY XL -55 MOVING COIL CAR-
TRIDGE This one is a sleeper. Hear the pure sound of core -
less coil uncontaminated with iron hysteresis. $175.00 incl.
post. and ins. Also, SONY HA -55 super performance pre -pre -
amp. $275.00. Send money order or specify Visa or Master
Charge Number and Expiry to Western Sound - 619 Erin
Street, Winnipeg, Canada, R3G 2W1, one of the largest hi-fi
specialists in North America. 1-9

YES, KITS!
Your
Way
To

The World's Finest Speakers
FRIED B/2 $3c)0

a pair
SEMI -KIT

MINI -MONITOR (If Factory Assembled, $500.)

These phase -aligned mini -monitors
(satellites below) are psycho -acoustically
engineered for astounding bass response.
The low -coloration Bextrene bass/mid unit is
combined with Fried's new high power
dome tweeter for outstanding depth and
detail. Power handling: 25-100 W.

FRIED
H/2 MONITOR S800 SEMI -KIT
SYSTEM of Factory Assembled, 51900 )

The H/2 combines the B/2 mini's with the
new Fried dual channel transmission line
sub -woofer for the ultimate no compromise
system. The two new 10" high force factor
Bextrene woofers produce 108 dB at 40 Hz
and are flat to 20 Hz. Power handling:
25-100 W.

FREE CATALOG
JansZen Electrostats, Dales!ord Bextrene
Others from $150 a Pair.omit
1173 65th Street, Oakland, Ca. 94608.

FOR SALE FOR SALE
BEST BUYS! Threshold amp. (audio Feb. 1977) $200 =
shipping Audire amp. (model 2); Audire pre -amp, $300 each.
Black -widow Tonearm - $125. Winlabs SDT-10 type II -p

(new) $150 .. Infinity Servo - statik subwoofer - $300.
S.A.S.E. Bill Mekeel 6838 N. Herndon Pl. Stockton, Calif.
95209; (209) 957-4722. 12-8

BGW-1000 (2). Mint R. Bailey 216 Slade Ave. Baho, Md.
21208(301)486.4324. 1-9

Big 1012/Gauge Speaker Wire cut to any length. .40 cents
per foot. Free shipping for 100 ft. or more. UPS COD orders
OK. Audio House 5232 S Sagamore Creek Mich. 48473 tf

"BONGIORNO IS BACK"
After more than 11/2 yrs of absence we are proud to announce
the new Sumo Amplifier. It is different in every way - and
consistent with the advancements of designs by James Bon-
giorno.

In the past, Mr. Bongiorno has designed the Dynaco 400, the
entire line of S.A.E. amps, and more recently the products
from G.A.S. These were and still are great products. But time
moves on and new progress and new ideas must be born.
The new Sumo amplifier will be at your dealer soon along with
the Sumo preamp. They will also have features that are new
and original, but at prices that can be afforded, in the Bon-
giorno tradition.
The Sumo cartridge

The Sumo Bridge
The Very Clever Little Crossover
The Sumo Preamp
The Sumo Amplifier

See Them Soon

SUMO ELECTRIC CO. LTD.

1230 N. Horn Ave.

W. Hollywood, CA 90069
(213) 659-4370

B & 0 4002 Excellent cond. $475 or trade for Magnepans
John (401) 272-6966 evenings. 11.8

B & 0 4002 USES "ANY" CARTRIDGE with standard
mounting centers after our modification. Effective mass 2.5
grams. Adjustable silicone damping. $199.00 with money -
back guarantee. JML Company, 39,000 Highway 128, Clover-
dale, CA 95425 8-9

BRITISH AND EUROPEAN EQUIPMENT DIRECT TO YOU.
Most quality makes of equipment available at advantageous
prices. Price list and price quotes send international reply
coupon. For specific brochures send $2.00 bills. Audio T,
Dept. B, 190 West End Lane, London, NW6, phone 01-794-
7848, Visitors welcome. 11.8

BRYSTON 4B $1050 - Rogers LS/35A - $450 - DQLPI
$225 Advent 300 - $225 - Yamaha B2 - $600 - LNP2
- $1900 318-276-4576 (CST) 11-8

GARLAND AUDIO, INC.

\hVIHIELIE ¡ONLY 1FIHIE IFIINIESIF

SAN JOSE

IIS IOIOIOIE IENIOIUIOII-1
AUDIO RESEARCH
MAGNEPAN
LUX

-two

GRACE
NAKAMICHI
MICRO SEIKI

northern california

2960 Stevens Creek Blvd.
(408) 244-6724

Tues/Thurs, 11-8 - Wed/Fri, 11-6 - Sat, 10-5 -and by appointment0i

MARK LEVINSON
SEQUERRA

GALE

locations-
BERKELEY

3101 Telegraph Ave.
(415) 841-1591

CABINETS FOR DYNACO Preamps, tuners, quadaptor, ster-
eo 120. Literature, Geometrix, Box 612, Mexico, Mo. 65265

12-8

COLLEGIATE RESEARCH PAPERS.

All subjects. 10,250 on file.
IMPROVE YOUR GRADES! Send $1.00 today for 256 -page
catalog. Rapid Delivery.
Box 25918 -AD, Los Angeles, CA 90025. (213)477-8226.

3-9

COLLEGIATE RESEARCH PAPERS. ALL SUBJECTS.
10,250 ON FILE. IMPROVE YOUR GRADES! SEND
$1.00TODAY FOR 256 -PAGE CATALOG. RAPID DELIVERY.

BOX 25918 -AD, LOS ANGELES, CALIF. 90025. (213) 477-
8226. 4 9

COLORADO AND WYOMING! The area's finest specialty au-
dio store. Grado, Winn Labs, Promethean, Supex; Connois-
seur, Denon, J.A. Mitchell, Grace, Hadcock; Rogers BBC Mon-
itors, J R 149, Allison, Shahinian. Demonstrations, sales by
appointment. Audio Alternative, Fort Collins, Colorado (303)
221-1496, Call 9-5. I-9

COLORADO'S AUDIO ALTERNATIVE Boulder Sound Gal-
lery, Ltd.-Purveyors of unusually fine audio systems and
service to meet the needs of all serious music lovers. Our
product selection includes the Acoustat X ESL. Allison, B & O.
B & W. Dahiquist, dbx. Dynavector. Fidelity Research. Fons,
Luxman, Magnepianar. Mark Levinson. M & K Sound. Quad
Acoustical, Quatre, RAM Sound Concepts, Stax, Supex/Sumi-
ko, Yamaha, and Ultraphase. Demo Lux M-6000 amp with
new warranty available.
1200 Pearl, Boulder, Colorado 80302, 1.303.444-2626 TF

COMPUTER BOOKS - New Catalog includes Microcom-
puter Books. Only $1.50. The Computer Bookstore, 796 Navy
Street, Ft. Walton Beach, FL 32548. 11-8

CONNECTICUT: ADC-Accutrac, Advent, Audio Pulse, B&O,
B.I.C., Citation, Dahlquist, Epicure, Harman/Kardon, J.B.L.,
Mitsubishi, Nakamichi, Ortofon, Phase Linear, Sony, Stax,
Tandberg, Yamaha, Cizek, Sonus. Will ship prepaid. Sounds
Incredible, 226 White St., Danbury, Conn., 06810. (203) 748-
3889-phone quotes only. TF

CROWN DI50A AMP Icise preamp. Mint, original boxes,
manuels $595 both Walnut cases. $50. (801) 486-6285

CSA AUDIO
Contemporary Sound Associates

New Jersey's audio alternative featuring BEVIRING; 2SW-1;
DAYTON-WRIGHT; JR; LUXMAN; STAX; VAN ALSTINE; LINN
SONDEK; DB SYSTEMS; SUPEX; ADC; 3a; CAMBRIDGE; AU-
DIO TECHNOLOGY; SOUND CONCEPT; FRIED; GRACE; WIN-

TEC; CIZEK; DENON; CONNOISSEUR; SONUS; DECCA & JH.

CSA catalogue now available. Stop in or call now. CSA Audio
35 Littlefalls Road Fairfield NJ 07006 (201) 575-1135. 12-8

CUSTOMIZED TAPES, Jazz, Big -Band. Over 500 standard
tracks. 80 minute cassettes or 8 -tracks, $8.00. Open reel,
$10.00, catalog $1.00 (refundable). Tapes Unlimited Box
163 Portsmouth RI 02871 T.F.

DAHLQUIST, KLH9, MAGNEPAN, QUAD, SERVO AND
OTHER AUDIOPHILE speakers improve dramatically in defi-
nition and imaging. Send $2.00 to SUMMER ASSOCIATES,
10-02 Fifth St., Fair Lawn, NJ 07410 11-8

DAYTON-WRIGHT SPS-3 $239, QUINTESSENVE gold
preamp $229, KMAL arm $50, LUX 2003 3 way Xover $325,
LEVINSON JCI $50, Dyna 70 (mod) $175, Supex SDT-180
$60, Con'seur BD -1 $50. L. Stokes, 1370 Pine, SF 94109
(415) 771-1526 11-8

ELECTRONICS

GAS  Nakamichi  Mitsubishi  AGI
Spectro Acoustics  APT  Audiopulse  ADS
Burwen  Audionics  Denon  Sefton  NAD

Audiocom HIGH TECHNOLOGY AUDIO
177 Sound Beach Ave Old Greenwich CT

Phone (203) 637-3621
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FOR SALE
DAVID HAFLER IS BACK!

The man behind the original Dynakits is back with his own
company and a new state-of-the-art preamplifier at a bargain
price! Available as a KIT or CUSTOM ASSEMBLED by expertly
trained wirers-each performance certified. For further de-
tails write or call AUDIOKIT-260 Old Country Road Hicks-
ville, N.Y. 11801 (516) 822-5749

DAYTON WRIGHT XG8 III Full range electrostatic speakers.
Two Stereo systems, almost new. $2650, each or both sys-
tems for $5000. "Truly Fine Speakers." Toronto, Ontario
Canada M4U2L4 (416) 961.9906. 12-8

DBX 119 (Mint) $200. 616-451-4015. 11-8

DCM TIME WINDOWS (IMPROVED) 2 months old $550
Theo Piotrowicz 16 Endora Drive Baldwinsville, NY 13027

11-8

DEMO AND USED EQUIPMENT SALE. ADS 710 $330/pair;
ADS 700 $220/pair; ADS 500 $170/pair; AEA 520 preamp
$400; Allison One $450/pair; Fried R/II $600/pair; H/K ST -7
$250; Kenwood LO7M $425/each; Phase Linear 2000 with
cabinet $195; M & K Bottom End $175/each. All items in
excellent condition and in original packing. Audio concepts,
2200 SW Freeway, Houston, Texas 77098, (713) 527.0774.

11.8

DENON TURNTABLES Now available in Wisconsin at THE
SOUND SELLER 1706 Main St. Marinette, 54143. (715) 735-
9002. Call or write for literature. Denon is shipped free in the
continental U.S. 1.9

DIAMOND NEEDLES and Stereo Cartridges at Discount pric-
es for Shure, Pickering, Stanton, Empire, Grado and ADC.
Send for free catalog. LYLE CARTRIDGES, Dept. A, Box 69,
Kensington Station, Brooklyn New York 11218. For fast ser-
vice call toll free 800-221-0906. TF

DIRECT DISC RECORD COLLECTORS First sheffield Direct
Disc. (59), Original Issue, $750. (1 only). The Missing Linc
Vol. II (S10) $250. (2 available). Sheffield Lab I Vol. III $100.
(3 available). All first issue early stampings. (408) 246.3068.

11.8

DISCO: MOBILE OR FIXED s CASH
START YOUR OWN DISCO BUSINESS. Complete 25 page
start-up manual explaining sound and lighting systems instal-
lation written by Professional Disco DJ's and Designers.
$10.00 J.C. ENTERPRISES, P.O. Box 243, Apalachin, NY
13732 1-9

DON'T BE FOOUSH!!! We can save you money! We have
better prices on Audio/Video equipment. Mobile and home.
Write for quotes and special sheets. We have better prices on
everything! New England Audio Wholesalers, Box 707,
Amherst, Mass. 01002. 12-8

DON'T WASTE MONEY - Get Audio equipment costs!!
We'll send you the manufacturers price list for the equipment
you want, plus unbiased recommendations. All for only $4.95
(+tax where applicable). Audio Shopping Service, Box 707,
Amherst Mass. 01002. 12.8

STEREO COMPONENT'
Video Tape Equipment!!

AKAI B1C Harman Kardon
Phase LinearALTEC Kenwood 
TEAC Marantz  Sony  Technics
Sanyo JVCJBL Pioneer  Dual
RCA Photographic Equipment Too!
TO ORDER CALL TOLL FREE

L (800) 421-8537

»AM
CAMERA HI-FI VIDEO
516 vü60 St. Downtown L.A.00.90014 L1.481-0741

FOR SALE FOR SALE
DO YOU WANT TO BE AN AUDIO INSIDER? You can
be if you read the AUDIO FORUM. The only audio infor-
mation publication devoted to the interests of both the
audiophile -music lover and the audio professional. Every
one can use the AF. Dealers,Importers and Reps find out
about the new products and companies-well before
their competitors. Manufacturers and designers use AF
to bring their design philosophies and products to the
attention of the interested public in an ongoing dialogue.
Plus audiophile commentaries, free personal ads and
much more. Whether you make a living in audio or just
want to be in on the action, subscribe today by sending
$15 ($18 first class,$22 overseas air) for six bimonthly
issues to- AF Box 578-A, Fairfax, CA 94930. TF

DYNA PAT -5 BIFET kit with the complete Jung -White Pat -5
modification kit. Both brand new and unopened; $225. (305)
392.0711 or 499.7402. 11.8

Dyna Stereo 70, PAS 3, Mark II, Ill and PAM -1. Inexpensive

call Bob Heenan 617.734-2727 11.8

ELECTRONIC BARGAINS, CLOSEOUT, SURPLUS! Parts,
equipment, stereo, industrial, educational. Amazing values!
Fascinating items unavailable in stores or catalogs anywhere!
Unusual FREE catalog. ETCO.008, Box 762, Plattsburgh, NY
12901 TF

Power line surges and hash could be the
culprit! Line Cord Surge Suppressor/Hash
Filter curbs damaging surges á disruptive

 hash. Protects valuable equipment. Strips
 away annoying hash from tools, appliances.
 Send SASE for free interference cures. At

your dealer or order direct.

yELECTRONIC SPECIALISTS, INC., DEPT. AZ
171 SOUTH MAIN ST. NATICK. MASS. 01760

ELECTRONIC CROSSOVERS-ALL TYPES. Updated defin-
itive booklet describes applications, how to improve speaker
systems, $5.00 postpaid, credited to first purchase. Hunting-
ton Electronics, Box 2009A, Huntington, Conn. 06484 TF

Empire 598 Mark 2 turntable with Pickering XV -15/750E
cartridge new, $350 or best offer call 201.782.7186. 12-8

Enjoy Better Music!! Detail analysis of acoustic performance
of your room. Report shows how to improve sound quality.
Send room and furniture description (measurement and
material) with $10 to Box 714-A Cambridge MA 02139. 1.9

ESOTERIC RECORDS
Direct -to -disc, super -disc and Film Music. Comprehensive,
free catalog will astound and amaze! Cosmic Chords P.O. Box
4873 Boulder, Colo. 80302 3-9

Bob Heenan Sells
Great Used
Equipment

AR
DB
EPI
Bose
B&W
Crown
Advent
Dahlquist
Dyna (Tubes)
Audio Research

Tel: 617-734-2727
Sound Advice
Box 782
Brookline Village
MA 02147

Marantz (Tubes)
Magneplanar
McIntosh
Levinson
LS 35A
H -
Linn
GAS
1BL
Lux

SAE
Sony
Stax
Quad
Revox
Yamaha
Thorens
Tandberg
Nakamichi
Phase Linear

Money Back Guarantee

Sound Advice, Box 782,
Brookline Village, MA 02147
Equipment bought, sold, traded & brokered.

lower

the response of your speaker system with the JR
Super Woofer and LPA unit-our little brown box
that segregates and amplifies the low frequencies.
By the way, our LPA (Low Pass Amplified) unit can
be used with other sub -woofers, too.

H & H International, 354 State St., Rochester, N.Y. 14608  716/325-5275
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FOR SALE
EVER HEARD OF SPATIAL?

The Spatial Coherence Preamplifier uses a fundamentally
new amplification process to achieve what no other preamp
can do - image music with truly life -like realism. The details
are fascinating! Write to us for information and the retailer in
your area. SPATIAL, Inc. 3633-C Long Beach Blvd., Long
Beach, California 90807. 11.8

EV Sentry V studio monitors, accurate sound, $510 pair.
Altec A-7 speaker systems, $650 pair. Altec BiAmps. Ma-
gecord 1028 2 -track, $600. Early Empire turntable. Fred
Bruflodt, 228 University Dr., West Lansing, MI 48823 (517)
332-8050 12-8

FLINT MICHIGAN
The Best Value in Audio

Rogers BBC, the New Rogers Reference Monitor System
XA75/L35B. $1999. db systems, Conrad -Johnson,
Leach, Bryston, Visonik, Grace, Watson Labs, M&K
cubes, Spectro-Acoustics, Supex, Mordaunt-Short, Con-
noisseur, Sound Concepts. "Audio House feels the quali-
ty of sound you receive for your money is more import-
ant than how much you spend."

AUDIO HOUSE 5232 Sagamore Dr., Swartz Creek
Michigan 48473 (313) 732-4670 TF

Formula IV Mark II tonearm, mint $95. 382.2503 11.8

FORMULA 4 Universal Alignment Protractor, enables correct
setting up of all tone arm assemblies and measuring tracking
accuracy over entire disc surface. Original Hi Fi News review
$1. Protractor $5 Bills only. Mayware Ltd. 15 Heather Walk,
Edgware, Middlesex England. 12.8

FOR SALE: MARANTZ 8B, EXCELLENT, BEST OFFER: 215-

623.0752 11.8

HIGH QUALITY
MINIATURE 6 IN. 2 WAY SPEAKER

III SUPER SPECIAL III

539.95 EACH

SUPER EFFICIENCY

Prepaid freight.

Send $39.95 for each speaker ordered.
Satisfaction Guaranteed or your money

returned.
Charge my Bankamericard/Visa or

Mastercharge.
Account #

Expires
Inter bank # for Mastercharge

KUSTOMIZED SPEAKER SYSTEMS
P.O. BOX 2166, KNOXVILLE, TN 37901

FOR SALE FOR SALE
FOR SALE: Audio Research D100A, 3 mos. old, mint, $700
Tympani 1-D, off white, 6 mos. old, $800, ARC EC2A crosso-
ver, 1100 her2, $125; Ariston R11 -S. Turntable & Dustcover,

$200. Call 919.449.6912. 11.8

FROM THE DESIGNERS OF THE FAMED DMIV TUBE
POWER AMPLIFIER, QEI IS PROUD TO ANNOUNCE THE
RELEASE OF THE FIRST PRODUCT OF AN ALL NEW LINE OF

FINE AUDIO COMPONENTS, THE CP-1 PREAMPLIFIER. THE
CP-1 IS A NO COMPROMISE, ALL CLASS A, ALL SOLID STATE

UNIT THAT PROMISES TO COMPLETELY TRANSCEND THE
TUBE VS. TRANSISTOR GAP ONCE AND FOR ALL. THE
SAME TECHNOLOGY THAT CARVED THE DMIV's NICHE IN

THE HALL OF FAME OF TUBE DESIGNS HAS NOW BEEN
CARRIED TO ITS LOGICAL EXTREME IN THE CP-1 PREAM-

PLIFIER. NO MAGIC IS INVOLVED, MERELY STEADFAST AD-
HERENCE TO PROVEN DESIGN PRINCIPLES AND USE OF
PREMIUM QUALITY PARTS. SONICALLY THE CP-1 IS A REV-

ELATION THAT HAS NO PEER EVEN IN THE NEWEST GEN-

ERATION OF TOP END COMPONENTS, BE THEY TUBE OR
TRANSISTOR. 14 DAY MONEY BACK SATISFACTION GUAR-

ANTEE, 5 YEAR TRANSFERRABLE WARRANTEE. CALL OR
WRITE FOR LITERATURE AND DEALER LIST.

QEI

300 Audubon Parkway # 80
Syracuse, New York, 13224

315.446.8315
11.8

FUTTERMAN HANDCRAFTED tube amplifiers. Golden Ear
Reference loudspeaker system. Levinson JC-2 preamp, new
$1,250.00, another in pristine hardly uued $1,175.00. Had-
ley #622 amplifier $300.00. JBL SE -460 amplifier, ming
$400.00. Advent # 300 Receiver, new $250.00. McIntosh
MC -2300 amplifier, pristine $1,135.00. Marantz 10B tuner,
mint $800.00. McIntosh MR -67 Tuner, pristine w/extra tubes
$375.00. Quad # 303 amplifier, mint $225.00. DBX # 122
Noise reducer, new $259.00. Magneplanar 1D Speaker Sys-
tem, new $1,265.00. WANTED: Audio Research D -150's;
Marantz 5's, 7C's, 8B's, 9's; McIntosh 275's, C -22's, MC -
3500's. GOLDEN EAR, Box 2189, Riverview, Michigan 48192.

(313)479-1234. 11-8

GALE GS401 A SPEAKERS $650 pair - or offer (415) 658-

6608. 11-8

G -B ELECTRONICS Components for those who know live
music: Snell Acoustics, Spendor, Sonex, Symdex, JR, Thresh-
old, Rappaport, Conrad -Johnson, AGI, Leach, Linn-Sondek,
Ariston, Connoisseur, Promethean II Grace, Haddock, Levin-
son, Decca, Crystal Clear, Sheffield, Columbia Cable & many
others. G -B ELECTRONICS, BOX 385, HAWTHORNE NEW
JERSEY 07507 (201) 427.8885 for appointment. Sales & Ser-

vice Since 1945. 1-9

TURNTABLES

Denon  Visonic  Supex  Linn Sondek
Transcripter  SAEC  Grace  Sleeping Beauty
AKG  Formula 4  Dynavector  Mitsubishi

 Audiocom HIGH TECHNOLOGY AUDIO

177 Sound Beach Ave_ Old Greenwich. CT

Phone: (203) 637-3621

The Apt/Holman Preamplifier

$447.00

 For literature, the name of your local dealer,
and ordering information, please check the box.

E For a collection of five technical papers by
Tom Holman, please check the box and send $2.00.

Name
Address

Apt Corporation Box 512 Cambridge, Massachusetts 02139

G -B ELECTRONICS
Serving audiophiles who know live music. We offer a carefully
selected group of audio components and outstanding labora-
tory service since 1945. SPEAKERS: SNELL ACOUSTICS
Type A, SPENDOR BC -1 & SA 1, JR 149 & JR

SUPERWOOFER, SYMDEX. PREAMPS: THRESHOLD NS -10

& TRESHOLD pre-preamp, CONRAD-JOHNSON (TUBE
DESIGN), RAPPAPORT, AGI POWER AMPS: THRESHOLD
4000 200 watt Class A Cascade design, THRESHOLD 400A
100 watt Class A, CAS 1 75 watt Cascade amp. TURNT-
ABLES: ARISTON, DENON, CONNOISSEUR TONEARMS:
GRACE & HADCOCK CARTRIDGES: PROMETHEAN II (abso
lutely outstanding) CABLE: COLUMBIA & AUDIO SOURCE
MISC.: SHEFFIELD & CRYSTAL CLEAR Discs, DECCA

Brushes, K. Monks Feet etc. GB ELECTRONICS 18 P.O. BOX
385, HAWTHORNE, N.J. 07507 (201) 427.8885 for informa-
tion & individual appointment. Perfectionist Sales & Service
Since 1945 11.8

GO TO BED WITH MUSIC CONTROL -1 automatically switch-

es your system off. Works with tapes or records. $60.00. Elec-
tromedia, P.O. Box 26S Livingston, N.J. 07039. 12-8

HAFLER DH -101 PREAMP

We expect to be in stock on this exciting new preamp by Dec.
12th. Kit price is $199.95. Custom wired and tested,
$299.95. Immediate prepaid prepaid shipment shipment via
UPS. THE AUDIBLE DIFFERENCE, 435 Tasso, Palo Alto, Cali-

fornia 94301. (415)328-1081. TF

Hafler DH -101 preamp $200, Accuphase P-300 $450, Trevor
Lees preamp $200, high level stage $95. (707) 938-1131. 1.9

HAFLER IS HERE!

We have in stock the DH -101 kit, $199 and the DH -101 facto-
ry or custom assembled, $299. We anticipate having the DH -
102 head amp (installs in the DH -101) in stock by October
15, 1978. Projected prices: DH -102, $74.95; DH -101 assem-
bled with DH -102 installed by OAC, $375. Free shipping. Visa
and Master Charge honored. Demonstration by appointment.
OXFORD AUDIO CONSULTANTS, P.O. Box 145, Oxford, OH
45056, 513-523-3895. Also open evenings & weekends. 11-8

HAFLER PREAMP CABINETS. Literature. GEOMETRIX, Box
612, Mexico, MO 65265 7.9

HAFLER PREAMP HEADQUARTERS IN N.E. OHIO - THE
LISTENING ROOM, CANTON, OHIO. (216) 452.6332, 9AM-
7PM. 2-9

HALF PRICE DAYTON WRIGHT XG 8 III speakers. 18 mos.
old, Threshold Mod., Rosewood & white, mint condition.,
$1450 plus shipping. Also Dynavector Arm $350, Grado Sig-
nature I $75. (312) 335.401 evenings. 11-8

HARTLEY 24 In. transmission line. Equalizer below 40
hz.Wanwigo Tacoma (206) 857-6635 evenings. 3.9

HAVING TROUBLE FINDING DIRECT -TO -DISC AND SOTA
RECORDINGS? WE HAVE THEM ALL. SEND FOR FREE
CATALOGUE. KNOT SO CHEAP RECORDS, 7505 BIG
BEND, DEPT. AM12, WEBSTER GROVES, MO. 63119. 1-8

HI-FI ENTHUSIASTS WANTED!!! Earn more than just spare
money in your spare time. We need campus representatives
to sell name brand stereo components at discount prices in
your area. No investment required. Serious inquiries only
please. Contact: Mail Order Dept., K&L Sound Services Co.,
75 N. Beacon St., Watertown, Mass. 02172 TF

HIGH END FINALLY COMES TO SOUTH CAROLINA
The finest audiophile equipment: British American Sound,
P.O. Box 1247, 186 King St., Charleston, SC 29402 1.9

o o
Direct Discs

Audio Research Discwasher
Advent DynaVector
ADS Electro Research

Armstrong E.M.T.
Bravura FMI (Fulton J)

Connoisseur Grado Signature
Denon GAS Ampzilla II

2858 W. Market Street
Akron, Ohio 44313
Phone (216) 864-4411
Hailer Rogers

KGracen od Setton
Shure IIIG

Magneplanar Socus
Nakamichi Slav

Rappaport Technics
Revox Threshold

AmericanRadioHistory.Com



FOR SALE
HIGHEST QUALITY USED EQUIPMENT: Audio Research
SP5, $425; Harman Kardon ST7 TTable, $200; Sony TTS
3000 w/SME arm, $250; Luxman CL 25 tube preamp, $595;
Ortof on SL15E cartridge, $70; IMF TLS 80 spkrs, $640 ea.;
Yamaha CT 7000 Tuner, $750; Yamaha YP 800 ttable $270:
Phase Linear 1000, $165; McIntosh C26 preamp, $250;
McIntosh C28 preamp $450; Audio Pulse Model 1, $500; Lux -

roan 351 preamp, $300; Quad 33 preamp, $150; Tandberg
2075 receiver $750; Stax SR3/SRD5 headph. $85; Marantz
3800 preamp, $275; Merantz 250 amp, $295; JBL SA600
amp $250; Marantz 18 rcvr, $275; Nakamichi 420 amp,
$250; McIntosh MC 240 $250; Nakamichi 600 cass. deck
$450; Nakamichi 610 preamp $440; Marantz 15 amp, $200;
B&0 4002 ttable, $525; JBL 001 Harkness Cabinet $250;
tuxman 4000 amp, $1000; Luxman 3045 mono amps $350
ea.

All used equipment guaranteed 90 parts and labor. Audio
Consultants, Inc., 517 Davis Street, Evanston, II 60201 (312)
864.9565. 11-8

H/K CITATION 16 Amp & QUINTESSENCE Preamp 1. Im-
maculate condition. $900 or best offer (412) 781-3283 after
7 pm. 11-8

HK CITATION 16A $550; HK 16S $425. Phase Linear 400
$390, ARC D-51 $450. Marantz 140 $175. SAE 4000 X -over
$165. Denon DP -1500 $250. Entre 1 cart. $110. M&K BEI-B
$165. DB pre & headamp w/cab $490. (515) 274.1891 11.8

HORNS-WOOFERS-MIDS-TWEETERS at tremendous OEM
savings. Altec, CTS, Electro -Voice, Pioneer, Panasonic, Peer-
less, Philips, Polydax and many others. Dozens of hard to find
items used in major manufacturers most expensive systems.
Huge selection of crossover network components, automobile
systems, and musical instrument loudspeakers. Send for
FREE CATALOG. Sherman Research Corp., Audio Sales Div.
Dept A, 9144 King Arthur Dr., Dallas, Tx. 75347 12-8

HP -97 PROGRAM able calculator with ACS. $495. T.

Szerencse 23652 Riverlane, Elkhart, IN 219.875.7600 11.8

In Central Illinois
AUDIO LTD brings you the finest in components:

KEF David Haller GAS

Quad DB Systems Cizek

Grace Quatre Dynaco

Rogers JVC Allison
Tangent JR Ampzilla

Direct disc too. 115 N. Walnut, Champaign 61820 3-9

INFINITY QLS best cash or trade. Dr. Adams (803) 765-
6116. 1-9

INFINITY OLS $2000 or BEST OFFER 203-366.2402 John
Kawalac 665 Gilman Street Bpt CT 06605 11-8

ACTIVE
ELECTRONIC
CROSSOVERS

Plug-in Butterworth (maximally flat) fil-
ters in 6 db., 12 db., or 18 db. per octave
attenuation, any specified frequency.
Complete crossover in attractive cabinet
with all terminations and regulated pow-
er supply.

MONAURAL BI -AMP $ 92.00
STEREO BI -AMP $126.00
STEREO TR I -AMP $209.00
STEREO QUAD -AMP $279.50

Suggested added features: Summer for
"Single Woofer" systems, sub -sonic noise
elimination filters; level controls.
FOR OEM'S AND HOME ASSEMBLERS
500 Series dual filters and/or plug-in
filters; regulated power supplies.
WRITE FOR FREE BROCHURE AND
PRICE SHEET

Deefundey ENGINEERING LABORATORY

11828 Jefferson BI. Culver City, CA 90230
Phone. (213) 3979668

FOR SALE FOR SALE
IN SAN DIEGO IT'S

AUDIO DIRECTIONS
WHERE

THE BEST IS CLEARLY A BARGAIN!!
If you're wondering which way to go, try advice that has

evolved from hundreds of mistakes. Through trial and error
we have finally resolved most compatability issues, and we
can tell you just what works and what doesn't.

We currently stock a complete selection of audio gourmet
items including virtually everything called "best" by the audio
guru crowd, or by our own golden eared staff.

Unless a sealed box is requested we audition and check all
equipment prior to shipment, and we pre -pay freight to any of

the 48 -contiguous states.
We offer Acustat ... Beveridge ... Bryston ... Dahlqujst ...

Dayton Wright ... DB Systems ... DMC ... Denon ... Dynavec-

tor ... D.A.S.... Grado Signature ... Hill Plasmatronics ... JR

149 ... KEF "105s drivers" ... Linn Sondek ... Lux LSS ...

Paragon ... RH Labs ... Promethean ... Rodgers ... Spatial
Coherence ... Stax ... Tangent ... Threshold ... Verion ... Win
Labs ... and more!

AUDIO DIRECTIONS

8898 Claremont Mesa Blvd. San Diego Calif. 92123 (714)

278-3310
Visa/Mastercharge orders accepted.

11-8

PRONO INPUT FILTER /
Don't let interference from CB. horn radio.
broadcast stations, TV games. hobby corn
puters bug your Hi-fi system. Just plug
PHONO INPUT FILTERS directly into phono in-

o put jacks for interference -free enjoyment.
 Send SASE for free interference cures. At

your dealer or order direct

yELECTRONIC SPECIALISTS, INC., Dept A
171 South Main St Natick Mass 01760

INFRASONIC COMPENSATOR - MODEL A -
Reduce Power Wasting Distortion - Increase Clarity and So-
lidify Bass. Steep Cut -Off, Self -Contained, A/C Powered Ac-
tive Filter Removes Harmful Sub -Sonic Energy from your
Component Stereo System. - 55DB (Minimum) at 4 CPS.
Only $54.95 Postpaid. AUDIO-SPECTRICS, P.O. Box 4223,
Yuma, AZ 85364. 11-8

IN ILLINOIS - AUDIONICS, CONRAD-JOHNSON, ROGERS
JR 149 and sub woofer, Polk Speakers and Soundcable, M&K,
Formula 4, Leach, Connoisseur, Dynaco, Promethean. SYS-
TEMATIC SOUND, 512 Bridge St, Rockton, Illinois 61072.
(815) 624-4902 11-8

INFINITY SERVO STATICS, rosewood, mint, all pannels
new, (617) 648.4191 before 8pm EST. 11-8

SPEAKER INFORMATION KIT
Get 70 pages of speaker facts, specs, construction tips
plus info on our raw speakers, crossovers and a line of
9 quality hi-fi speaker system kits. We'll send you our
full- color catalog; plus How to Hook Up Your
System, an exhaustive step-by-step treatise on hi-fi
system installation; and our Speaker Operating
Manual, chock lull of facts
on how to get the most
from any speaker
system, for only $1.00.
Even if you don't buy
from us we want you to
have the facts. That's
how we got to be the
world's largest manufac-
turer of speaker kits. Send to:

Speakerlab, Dept. AD -R
735 N. Northlake
Seattle, WA 98103

poor

little speaker. He's just come from England, and someone mean
told him that Americans think good loudspeakers should be
large and come in boxes. But he's little and cylindrical, and he
wants to let everybody know how outstanding he really is. Won't
you help him make friends here?

H & H International, 354 State St., Rochester, N.Y. 14608  716/325-5275
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FOR SALE
JBL SPEAKER WARRANTY STATION - RCI, 7912 Ga Ave,
Silver Spring, MD 20910. (301) 565-2270. Mail orders wel-
come. 12-8

J.E. SUGDEN A48 Integrated Stereo Amplifier $350. P51Mo-
no/stereo power amplifier $300. C51 Control unit $225. In
factory sealed cartons. Complete array of printed boards and
spares for Quad 33 & 303. R. Benavides 630 Sun Valley Ct.,
Indianapolis, IN 46217. 2-9

Baudio
.JOIIRAAL

830 Mulberry St. Macon, Ga. 31201

At last! The promising new publication
about music and high -end audio is
here. The staff of The Audio Journal,
convinced that a good audio review
should contain more than just audio
gossip or self-righteous hyberbole,
has set out to publish the first audio
magazine based on rationale and con-
servatism. Like most other audio
perfectionists, we have been irritated
and somewhat amused at the antics of
the so-called "undergrounders." We
think you'll find our approach a
refreshing and informative alternative
to all existing audio publications.
The Audio Journal will publish regular
sections on equipment and recordings.
Our equipment section will contain
reports on only the best audio com-
ponents. Our recordings section will
contain domestic and imported discs
of both classical and popular music.
In addition to our regular sections,
we will have numerous specialty art-
icles by the staff of The Audio Journal
and by noted experts in the audio
industry.

Our first issue, which is due in
October, will include:

The start of our investigation into
the best sounding recordings from
around the world.

In depth reports on the following
components:
the Acoustat-X
the Acoustat Monitor
the Magneplanar Tympani 1-D
the Threshold 400A amplifier
the Hafler DH -101 preamp
the Precision Fidelity strain
gauge cartridge
and many others as well!

A guest article by Jim Strickland
and Peter Dohm of Acoustat Corp.
about electrostatic loudspeakers.

-And some unexpected extras!

The Audio Journal is published four
times per year. Subscription rates
for four issues are as follows:
U.S.A.-$18 (first class), Canada -$19
(first class), Outside North America -
$20 (air mail). Send your check or
money order today to: The Audio
Journal, 830 Mulberry St., Macon, GA
31201. Our free prospectus is
vailable upon request.

FOR SALE FOR SALE
IS THIS TOO GOOD A DEAL?

AFTER LISTENING AT LENGTH TO THE MANY MOVING COIL

STEP-UP DEVICES CURRENTLY ON THE MARKET, WE ARE

CONVINCED THAT THE MARCOF PPA-1 PRE -PREAMPLIFIER

IS SONICALLY SUPERIOR TO ALL OF THEM, REGARDLESS

OF PRICE. THE PPA-1 IS CLEANER, FASTER, MORE TRANS-

PARENT, AND LESS COLORED THAN ANY TRANSFORMER
OF PRE -PREAMPLIFIER FROM ANY OTHER MANUFACTUR-

ER. SIMPLY PUT, THE MARCOF PPA-1 IS THE MOST MUSI-
CALLY ACCURATE STEP-UP DEVICE CURRENTLY AVAIL-
ABLE.

WE INVITE YOU TO TRY YOUR FAVORITE MOVING COIL
CARTRIDGE WITH THE PPA-1. WE GUARANTEE THAT YOU

WILL BE PLEASANTLY SURPRISED WITH ITS UNBELIEVABLE

CLARITY AND TRANSPARENT SOUND. WE ALSO GUARAN-
TEE THAT UNTIL YOU HAVE AUDITIONED THE MARCOF
PPA.1, YOU HAVE NEVER REALLY HEARD YOUR MOVING

COIL CARTRIDGE. YOU WILL FIND, AFTER COMPARING THE

PPA-1 TO YOUR PRECISE DEVICE, THAT A SIGNIFICANT
PORTION OF YOUR CARTRIDGE'S "SOUND" WAS ACTUAL-
LY COLORATION CONTRIBUTED BY THE PRECISE STEP-UP

DEVICE.

AGREED, AT OUR INTRODUCTION PRICE OF $89.95, THE
PPA-1 IS GROSSLY UNDER PRICED, COMPARED TO ITS
OVER PRICED COMPETITION. HOWEVER, WE FELT IT NEC-
ESSARY TO INTRODUCE A UNIQUE COMBINATION OF
PRICE WITH OUR TWO YEAR -LIMITED WARRANTY AND 30

DAY -MONEY BACK GUARANTEE, YOU CAN'T LOSE. UNFOR-

TUNATELY, EVEN INTRODUCTION PRICES CAN'T LAST
FOREVER. AS OF JANUARY FIRST, 1979 THE PPA-1 WILL
COST $119.95. SO TAKE ADVANTAGE OF A GOOD DEAL
NOW CONSEQUENTLY YOU WILL FIND, AS OTHERS HAVE,

THAT THE MARCOF PPA-1 IS NOT ONLY THE BEST SOUND-
ING STEP-UP DEVICE AVAILABLE, BUT THAT IT IS ALSO
ONE OF THE BIGGEST BARGAINS IN AUDIO HISTORY.
CHECK WITH YOUR FAVORITE AUDIO DEALER. IF HE IS NOT

YET STOCKING THE PPA1, YOU MAY ORDER DIRECT, POS-

TAGE PAID. MARCOF ELECTRONICS, 7509 BIG BEND
BLVD., WEBSTER GROVES, MO 63119, 314.968.2170. 11-8

JR 149 MONITOR speaker system, never used $325.
Marantz 3600mint $200. (212) 677-3299 evenings. 12-8

Sensations, rectory Surplus
purchase! A goldmine of parts
and circuitry! 1500 in stock.
With schematic. (5 lb.)

FREE!

SQJLS7[L
Model QC -04 CD4 Four -
Channel QUAD RECORD

95 EA.

$9.95 ea.,
lots of 3.
$8.95 ea.,
lots of 100.

EXCITING Rundreds of surplus
CATALOG.

unusual i!ems-
I Write today!
ELECTRONICS
Dept. 044,

NORTH COUNTRY SHOPPING CENTER
PLATTSBURGH, N.V. 12901

IS YOUR PREAMPMERELY "STATE OF THE ART"?
The new Crown DL -2 preamplifier is the result of a totally
uncompromised effort to design the quintessential preamp.
Only Crown has the engineering expertise to conceive and
construct a preamplifier whose sound quality surpasses its
superior specifications.

Discerning audiophiles know that BARCLAY is also dedicat-
ed to satisfying those listeners who strive for the finest musi-
cal reproduction attainable. We feature the complete Crown
"Distinction Series," including the new SA -2 amplifier (500
watts/4 ohms) and the EQ-2 equalizer (unquestionably the
world's best). Visit our showrooms to see and hear the Crown
DL -2 preamplifier: tomorrow's "state-of-the-art" preamp
available today.

BARCLAY RECORDING & ELECTRONICS

233 East Lancaster Avenue
Wynnewood, Pa. 19096

(215) 649-2965 1-9

Kenwood purist LO7M amps. LO7c pre -amp. $1,050. (201)
679-6687. 12-8

KOSS MODEL IA $1,700 or BEST OFFER no reas offer
refused 203-366-2402 John Kawalac 665 Gilman Street Bpt
CT 06605 11-8

KRIED "SIGNATURE" LOUDSPEAKERS.
Featuring the B/2 mini monitor with higher SPL levels than
its English counterparts through the world famous transmis-
sion line monitors H/2 and M/2
Southern California's only complete FRIED dealer

Interface Communications Group
8489 West Third Street, Suite 54
Los Angeles, CA 90048
(213)653-5696 11-8

LINN PRE -AMP FOR MOVING COIL CARTRIDGES: Audition
this highly acclaimed step-up device and discover the incredi-
ble improvements it can make with your moving coil car-
tridge. The model PNAG is AC powered, and sells for $250.
Contact us to arrange a one week trial period. AUDI) REPRO-
DUCTION, 217 College Ave., Blacksburg, VA 24060 (703)
552-6850. 1-9

LINN SONDEK OWNERS play 45 rpm records. 45rpm adapt-
er finally available. Send $50 to MH Audio Group Box 628
Orange. CA 92666. CA resid. add $3 tax. Money back if not
satisfied. 1-9

LOWEST DISCOUNT PRICES ANYWHERE on audio equip-
ment. All major brands discounted. Write for quotes, K&L
Sound Services, 75 N. Beacon St., Watertown, Mass. 02172.

TF

LOWEST PRICES: BOSE, SAE, NAKAMICHI, PHASE LINEAR,

DBX, ADS, HK, JBL, AND MANY MORE. QUOTE FROM DY-
NAMIC SOUND, BOX 168, STARKVILLE, MS 39759. 12-8

LOWEST PRICES HUGE SELECTION OF AUDIO AND VI-
DEO PRODUCTS. ALL BRAND NEW, FACTORY SEALED, FUL-

LY GUARANTEED, WRITE FOR INSTANT QUOTES! SASE

APPRECIATED. STELLAR SOUND 6260 MELODY IN, DAL-
LAS, TX 75231. 11-8

ONLY THREE THINGS REALLY MATTER
IN A PREAMP'S PERFORMANCE

1. Accuracy of frequency response 2. Low noise 3. Low distortion

The DB Systems DB-1A has...
1. The most accurate phono equalization avail-

able (± 0.07 dB 10Hz - 40kHz).
2. Noise as low as any on the market with actual

cartridge attached (moving magnet type).
3. The lowest distortion of any preamp available

(less than 0.0008%, 20Hz - 20kHz).

DB SYSTEMS P.O. Box 187 Jaffrey Center, NH 03454

AmericanRadioHistory.Com



FOR SALE FOR SALE
LOWEST PRICES ON STEREO -ESOTERIC COMPONENTS
á Tapes!! Over 150 brands. Send # 10 SASE for quotes. Au-
dio Unlimited, 401 Reynolds Circle # 12-C, San Jose, CA
95112 (408) 289.88751-6 Monday -Friday. 5.9

LUX PD 121. Like New. $350. (512) 892-1120 Nights. 1.9

STAX

B&W
DENON

OSAWA

ROGERS

HOTWIRE

L.A.-SOUTHERN CALIFORNIA
KOSS ELECTRONICS

LINN SONDEK

ULTRACRAFT

AUDIONICS

TUNGSRAM

MERIDIAN

PROFESSIONAL SYSTEMS ENGINEERING

Executive Audio is of course a stereo store. However, in
many ways it is more like a private practice than a nor-
mal store. We deal with people individually, on an ap-
pointment basis. This allows us to devote much more
attention to individual needs than would be possible in
an open-door environment. We know that no matter
what you are used to you will appreciate the difference.

EXECUTIVE AUDIO

by appointment only (213) 394-6463
2210 Wilshire Blvd. suite 207 Santa Monica, Ca. 90403

Shipping prepaid, insured in U.S. 6-9

MAC C-28 Preamp Mint, Case, 603.523-4511, Evenings.
$450 or best offer. 11-8

MAGNEPLANAR? DAYTON WRIGHT?
QUAD? ACOUSTAT? BEVRIDGE?

QLS? PYRAMID? HQD?

WHAT PRICE REALITY?

THE DCM TIME WINDOW AT
AMERICAN AUDIOPHILE

5 SUNRISE PLAZA, VALLEY STREAM, N.Y. 11581
(516) 561-7114

MAGNEPLANAR IIIA ($1095); Audionics BT -2 ($250);

Yamaha 2010 ($475); M&K Subwoofers, 125 ea., crossover,
45; 4141 Optonica Receiver ($250); Cash or Trade for Koss
1-A; Infinity Servos; KLH-9's; QLS. Write C. Miller, 2925
Mountview, Columbus, Ohio 43221; 614-486-1267. 11.8

MARANTZ CLASSICS: 8B, 7C, ($300 ea.) lOB ($550) Paul
(512)255-6463. 11-8

MARANTZ 7T $190, Accuphase C200 $390, SAE 31B $160,
15" cornex bass $275, 95 HZ xover $75 want MR8b, 7C
(319) 323.6567 11-8

MARK LEVINSON ML -I, A3, 05 cables. (919) 933.5630 after
6:00 est. 11-8

"MASTER UST OF COMPUTER BOOKS"
The "MASTER LIST OF COMPUTER BOOKS" is a new catalog
containing over 125 computer -related titles, with summary
and price, from over 15 publishess. The catalog is divided
into five sections: SECTION I - INTRODUCTION TO COMP-
PUTERS (16 TITLES); SECTION II - MICROPOCESSORS/
MICROCOMPUTERS (46 TITLES); SECTION III - HARD-
WARE (30 TITLES); SECTION IV - SOFTWARE - MACHINE
AND ASSEMBLY LANGUAGE (13 TITLES); SECTION V -
SOFTWARE - BASIC (21 TITLES). The catalog is available
for only $1.50 POSTPAID! ($3.00 International) Dealer In-
quiry Invited. The computer Bookstore, 797 Navy Street, Fort
Walton Beach, Florida 32548. 11-8

Lambda Series II by
SpeakerKit, Ltd.
Woofers with butyl surrounds. Trans-
mission lines. Open dome midrange
and tweeters. Infra -woofers and ultra -
tweeters. Accurate sound at a rea-
sonable price. Send 25g for Series II
catalog and manual.

..

MCINTOSH MR -67 TUNER (MINT) $325
(212)249-4611 11-8

MCINTOSH MR -78, Black Widow arm; bottle mint. Phil (615)

397-2594 11.8

McIntosh's throw -away FM list left you cold? Let the FM
Atlas and Station Directory help you enjoy more FM stations
at home or on the go. $3.95, FM Atlas, Adolf, Minnesota
55701. 11.8

MEASURE FREQUENCY RESPONSE OF ROOMS, SPEAK-
ERS, electronic components, live instruments, etc. Hand-held
Real Time Analyzer and Sound Level Meter with built-in pro-
fessional quality condenser microphone can be used for
recording. Reads to ± 0.5 dB. 'vie Octave Analyzer IE-10A,
$650.00. 15 Octave Analyzer IE-30A ith lots of extra goo-

dies-$2,800.00. Pink Noise Generator, $175.00. Prices
postpaid with money -back guarantee. JML Company, 39.000

Highway 128, Cloverdale, CA 95425 6-9

METAL FILM RESISTORS, RN55, 1%, 70 values from 10
ohms to 1 Meg., 12c ea. Send Stamped self addressed enve-
lope for list of values. Gold plated panel mount phono jacks,
90c ea. Nylon panel insulators for jacks, 10 for $1.00. Gold
plated shielded metal phono plugs, $1.00 ea. All ppd. Compo-
nent Systems, 5556 Personality Court, Indianapolis, Indiana

46227 1-9

METRO-NEW YORK CITY
G.A.S., FR, Dalhquist, Bang & Olutson, Lux, Linn Sonde!,
AVID, Janis, Bauree & Wilkens, Grace, many others. Also is-

sues of Absolute Sound.
UNIVERSITY STEREO-Ridgewood, N.J.
57 E. Ridgewood Ave-{2011 447-5700

20 minutes from G.W. Bridge
7-9

MICRO - SEIKI ddx-1000 Turntables, armless. Used $425
Postpaid. New in sealed carton $495 Postpaid. The Sound
Room, Box 927, Santa Barbara CA 93102. 11.8

MILWAUKEE á WISCONSIN'S ONLY

TRUE AUDIOPHILE DEALER

Specialists in components by Audio Research, Dahlquist,
Transcriptors, SAE, Nakamichi, Bozak, MSE, DBX, Revox,
Infinity, RTR, Phase -Linear, Tandberg, G.A.S., London-Decca,
Stax, Sonus and over 50 others. Wisconsin's ONLY Audio Re-
search dealer with their new product line on demonstration.
Plus one of the truly largest displays of tape decks & accesso-

ries in the entire country. Over 130 machines on display.
WACK ELECTRONICS, INC. 5722 W. NORTH AVE.

MILWAUKEE, WI 53208 TF

MITSUBISH - DAAIODC, DAP20, New $600, 3 yrs, Parts
and Labor warranty. 215.535.8928 11-8

MIXER made especially for tape duplication. Will produce en.
hanced high quality second generation tapes. KUHN ELEC.
TRONICS, 1801 Mills Ave., Norwood, OH 45212. TF

FOR SALE
M Leach Wide Bandwidth Preamplifier preassembled and
tested circuit boards. RIAA Board $35, Output Board $25.
Center Channel Board $15. IC Regulated Supply with
transformer $35, plus $2 shipping. Custom Components,
P.O. Box 33193, Decatur, GA 30033. 12.8

NEW QLS-1 DISCOUNT 20-25% (803) 781-4638 6.8 pm
EST.

Northern N.J.'s finest store-Lux, Mod DQ-10, IMF, Grace.
B&W, G.A.S. Sleeping Beauty, FR, B&O, Linn Sondek, Janis
and more. University Stereo, 57 E. Ridgewood Ave., Ridge-
wood, N.J. 07450. 20 minutes from the G.W. bridge. 201-
447-5700. TF

NOTES ON THE K -A LABYRINTH: Audiophiles, become
enlightened! Why clutter up your listening room with bulky
sub -woofers, mid and tweeter arrays, and a pile of electronic
components? ... when one pair of K -A LABYRINTHS will do
the job. Less than $1500 pair. For information and dealer list
write or call: KUSTOM ACOUSTICS, INC., 6624 W. Irving Park
Road, Chicago, IL 60634 (312)685-6609. TF

OHM A+ PROTOTYPES, specially made 1978 drivers and
walnut cabinets (1973). Walsh Driver 18" Titanium And Alu-
minum. Sacrifice $2500.00 pair. Day (703) 982.3619, Night
563.0428. 12-8

"ONE OF THE MOST POWERFUL MEN IN SOUND," R.
Guss, will custom -build 7 -way 15 inch speaker system with 3-
D control, Awesome fidelity. Only $1200. (212) 580-7401.1.9

OPEN REEL TAPES. 75ips, Dolbyized releases from RCA,
London, DG, Warner and others. Airline tapes, quad. Catalog
and updates, $1. THE REEL SOCIETY, P.O. Box 9337-A, N.

Hollywood, CA 91609. 9-9

PERFECTIONISTS PREFER DYNAKITS
Before Purchase You Owe Yourself Our Quote Mainline 1 l
971 Fronheiser, Johnstown, PA 15902 T.F. i 55

CENTRAL OHIO
Audiophile
Headquarters

pr. $695
pr. $795

$295
$395
$695

$900 
L!S OM 5 EREO

1391 S. Hamilton Rd. Columbus, OH 43227
235-7575

ESS AMT -6

ADS 910
Lux PD -121

Lux 35 -III
Marantz 500
Fried Model H system

AAT SOUND COMPONENTS, INC

WE'VE CBOT IT A«
Audionics .... Bang & Olufsen .... Beveridge Cylindrical .... Bryston
...DCM... Denon ...Dynavector .. Fidelity Research... Fulton .. .

Grace ...Great American Sound.. - Hafler .. H.Q.D. Reference System
...Janis... KEF. , . Kenwood Purist ...Linn Sondek... Magnepan .. .

Mark Levinson ... Paragon .. , Pyramid Metronome ... Quad ... Rega
... Rogers ... Sonex ... Spendor ... Stax... Verion ... Yamaha ..

Master Charge & Visa accepted We ship prepaid within U.S

SOUND COMPONENTS, INC.
2710 Ponce de Leon Blvd., Coral Gables, Fla. 33134

(305) 446-1659

SpeakerKit Box 12A, Route 2, Menomonie, WI 54751
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Advertiser Page

ADC 140
ZLM Cartridge
Enter No.1 on Reader Service Card

Acoustical Mfg 34
Quad Speaker
Enter No. 2 on Reader Service Card

Acusta Craft 149
Speaker Kits
Write Direct to Advertiser

Akai 67

Allison Acoustics. 84
Speakers
inter No. 3 on Reader Service Card

Apt Corporation. _ 152
Preamplifiers
Write Direct to Advertiser

Audio Advocate 162
Hi -Fi Components
Write Direct to Advertiser

164

Audio Critdc 68
Publication
Write Direct to Advertiser

141

Audio Excellence 162
Hi -Fi Components
Write Direct to Advertiser

Audio Horizon 163
Publication
Write Direct to Advertiser

Audio lacuna! 154
Publication
Write Direct to Advertiser

Audio Reference Systems 148
Speaker Kit
Write Direct to Advertiser

Advertisiing

Pro -1000 Tape Deck
Write Direct to Advertiser

Audio Concepts Arcadia
Hi-li Components
Write Direct to Advertiser

Audio Engineering Society
Convention
Write Direct to Advertiser

Audio Source
Audiophile Records
Enter No. 4 on Reader Service Card
SAEC Tone Arm
Enter No. S on Reader Service Card
FHD Cables
Enter No. 6 on Reader Service Card
Monitor Speakers
Enter No. Bon Reader Service Card

32, 136, 137

Audio-technica 66, 76
Headphones
Write Direct to Advertiser
AT -6002 Record Brush
Write Direct to Advertiser

Audiocom 149, 150, 152
Hi -Fi Components
Write Direct to Advertiser

Audiophiles Sound Studio 162
Sound Recording Studio
Write Direct to Advertiser

Advertiser Page

BSR 64, 65
Hi -Fi Components
Enter No. 9 on Reader Service Card

BASF 69
Magnetic Tape
Write Direct to Advertiser

B & F 140
Speaker Kits
Enter No. 10 on Reader Service Card

BGW 72
Components

Enter No.11 on Reader Service Card

BIC 20, 36, 37, 70, 71, 78, 79
Beam Box Antenna
Enter No. 7 on Reader Service Card
2 -speed Cassette Decks
Enter No. 7 on Reader Service Card
Speakers
Enter No. 7 on Reader Service Card
Turntables
Enter No. 7 on Reader Service Card

Ball 111
Sound Guard
Write Direct to Advertiser

Bose
901 Speaker
Write Direct to Advertiser

Advertiser Page

Dixie Hi -Fi 147
Discount Catalog
Enter No 14 on Reader Service Card

Dual (United Audio) 74, 75
Turntables
Enter No. 15 on Reader Service Card

Electro -Voice T2
Interface_ B Speaker
Enter No.16 on Reader Service Card

Electronic Specialists Inc. 151, 153
Hi -Fi Components
Write Direct to Advertiser

Empire Scientific S

Disco -Film Record Cleaner
Enter No.17 on Reader Service Card

Ems, Inc 148
Speakers
Write Direct to Advertiser

ETCO .. - 154
Quad Record Demodulator
Write Direct to Advertiser

Fidelity Research 28

Fujitsu Ten 144
Car Stereo
Enter No.. 19 on Reader Service Card

Fuji 51
Magnetic Tape
Enter No. 20 on Reader Service Card

Garland Audio 150

Write Direct to Advertiser

Golden Grammophone 152
Hi -Fi Components
Write Direct to Advertiser

Phono Cartridge
Enter No. 18 on Reader Service Card

81

Chestnut Hill Audio 148
Audio Store
Write Direct to Advertiser

Consumers Co 166
Recording Tape
Write Direct to Advertiser

Crown
Crown Care Card
Write Direct to Advertiser

49 Audio Store

Custom Craft 142
Loudspeaker Systems
Enter No. 12 on Reader Service Card

Custom Stereo 155
Hi -H Components
Write Direct to Advertiser

D -B Systems 154
Preamplifier
Write Direct to Advertiser

Dbx 103
Expanders
Enter No. 13 on Reader Service Card

Decoursey Engineering Lab 153
Electronic Crossovers
Write Direct to Advertiser

Diafix ... 166
Stylus Retipping
Write Direct to Advertiser

Discwasher 2. 101, Cover IV
Gold -ens Cables
Write Direct to Advertiser
Record Cleaners
Write Direct to Advertiser
Record Cleaners
Write Direct to Advertiser

Discount Music Club
Record Club
White Direct to Advertiser

Great American Sound 8
Hi -Fi Components
Enter No. 21 on Reader Service Card

H&H International 151, 153, 158
Speakers
Write Direct to Advertiser

Hammond Industries (Beyer) 4
Beyer Headphones
Enter No. 22 on Reader Service Card

Harman-Kardon. 90, 91
Receivers
Enter No. 23 on Reader Service Card

Henry's 151
Hl -Fi Store
Write Direct to Advertiser

High Definition Recordings 164
Direct -to -Disc Recording
Write Direct to Advertiser

Hitachi 73
SR -804 Receiver
Write Direct to Advertiser

156 Integres
Dolby Kits
Enter No. 24 on Reader Service Card

142
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Advertising

Advertiser Page

J&R Music 147
Discount Catalog
Enter No. 25 on Reader Service Card

JVC 14, 15
Speakers
Enter No. 26 on Reader Service Card

Jensen 77, 86, 87
Car Stereo
Write Direct to Advertiser
Hi -Fi Components
Write Dire to Advertiser

KEF 118
Speakers
Write Direct to Advertiser

Kenwood 97
KR -8010 °.zceiver
Write Dir :ct to Advertiser

Koss 39
Speakers
Enter No. 27 on Reader Service Card

Kustomized Speaker System 152
Speakers
Write Direct to Advertiser

LT Sound 164
Hi -Fi Components
Write Direct to Advertiser

Lux Audio 29
Turntables
Write Direct to Advertiser

3M Company 88, 89
Magnetic Tape
Enter No. 28 on Reader Service Card

MXR 16
Equalizers
Enter No. 29 on Reader Service Card

Marantz 168, Cover Ill

Martin Research 149

Martin Speaker Div., Eastman Sound 143
Speakers
Enter No. 30 on Reader Service Card

Speakers
Write Direct to Advertiser

Scratch Remover
Write Direct to Advertiser

Maxell
Magnetic Tape
Enter No. 31 on Reader Service Card
Magnetic Tape
Enter No. 32 on Reader Service Card

6 13

McIntosh
MX -113 Tuner Preamplifier
Enter No. 33 on Reader Service Card

McKay Dymek
DA -5 Tuner
Enter No. 34 on Reader Service Card

Advertiser Page

Nikko 99
Hi -Fi Components
Enter No. 36 on Reader Service Card

Osawa 134, 135
Hi -Fi Components
Enter No. 37 on Reader Service Card

PAIA Audio 28
Amplifier
Write Direct to Advertiser

PS Audio 165
Amplifier
Write Direct to Advertiser

Paragon Audio 104
Eagle 75 Amplifier
Enter No. 38 on Reader Service Card

Phase Linear 27
4000 -II Preamplifier
Write Direct to Advertiser

Pioneer Cover II, 1
Hi -Fi Components
Enter No. 39 on Reader Service Card

Playback 28
Discount Catalog
Enter No. 40 on Reader Service Card

Radiola 131
Radio Show Records
Enter No. 41 on Reader Service Card

Radio Shack
SCT-30 Cassette Deck
Write Direct to Advertiser

Howard W. Sam 43, 44, 45
Audio Cyclopedia
Write Direct to Advertiser

Sansui 107
AU -717 Amplifier
Enter No. 42 on Reader Service Card

Saxitone 164
Magnetic Tape
Write Direct to Advertiser

Scott Tape 165
Recording Tape
Write Direct to Advertiser

The Sensible Sound 163
Hi -Fi Components
Write Direct to Advertiser

Shure 30, 31
V-15 IV Phone Cartridges
Enter No. 43 on Reader Service Card

146 Sonic Research 80
Phono Cartridges
Enter No. 44 an Reader Service Card

140 Sonikit 150
Hi -Fi Components
Write Direct to Advertiser

Micro Acoustics 11

FRM-3 Speaker
Write Direct to Advertiser

Mitsubishi 52, 53
Speakers
Enter No. 35 on Reader Service Card

Sony
PS X-7 Turntable
Enter No.61 on Reader Service Card

Advertiser Page

Sound Craftsmen 26
Hi-fi Components
Enter No. 45 on Reader Service Card

Sound Components 155
Hi -Fi Components
Write Direct to Advertiser

Speaker Lab, Inc 153, 155
Speaker Kit
Write Direct to Advertiser

Spectra Acoustics 138
Amplifiers and PreAmplifiers
Enter No. 46 on Reader Service Card

Stanton 3

Phono Cartridges
Enter No. 47 on Reader Service Card

Sumo Electric Co.... 113

Amplifiers
Enter No. 48 on Reader Service Card

Superex 145
Headphones
Enter No. 49 on Reader Service Card

17, 22, 23, 63T'DK
Magnetic Tape
Inter No. 50 on Reader Service Card
Magnetic Tape
Enter No. 51 on Reader Service Card
Magnetic Tape
Enter No. 52 on Reader Service Card

19 Take -5 Audio 165
ffi-Fi Components
Write Direct to Advertiser

Tandberg 24, 25
TD 20A rape Deck
Enter No. 53 on Reader Service Card

TEAC.. 35
A-800 Cassette Deck
Write Direct to Advertiser
A-6600 rape Deck
Write Direct to Advertiser

Technics 7, 47, 82, 83
SB-4500 Speaker
Enter Mo. 54 on Reader Service Card
SA -1000 Receiver
Enter No. 56 on Reader Service Card
Hi -Fi Components
Enter No. 55 on Reader Service Card

Trusonic
Car Speakers
Enter No. 57 on Reader Service Card

38

Wallace Electronics 142
Audiominder Switch
Enter No. 58 on Reader Service Card

Wisconsin Discount 127
Discount Catalog
Enter No. 59 on Reader Service Card

94, 95 Visonik 21
Speakers
Enter No. 60 on Reader Service Card

Sound Advice 151

Used Stereo Equipment
Write Direct to Advertiser

Yamaha 33

A-1 Amplifier
Write Direct to Advertiser
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FOR SALE FOR SALE FOR SALE

aubíuplitle's
7521 KENWOOD AVE.
CINC INNATI,OH.45236
PHONE 513-984-0355

ounb Iptutno
Handling only the finest in
domestic and imported
components, from B&O to
the incomparable MARK
LEV INSON HQD SYSTEM

A complete selection of "limited edition" records is available. Each store has private
listening rooms, also professional sales and service staff. Delivery and set-up can be
easil arraned. Send for a FREE copy of our BROCHURE and NEWSLETTER.

7459 ELMWOOD AVE.
MIDDLETON, WI. 53562

PHONE 608-831-5955

PASSIVE CROSSOVERS! CUSTOM BUILT TO YOUR SPECS,
LOW NOISE PRECISION COMPONENTS. BI -AMP OR TRI-AMP

ABSOLUTELY NO DISTORTION. $89 EACH. C. O. G. ELEC-
TRONICS 1.313-294-8715. 19027 ROSEGARDEN, ROSE-
VILLE MICHIGAN 48066 4-9

PHASE LINEAR 400 with cabinet 300 or best offer 203-2402
John Kaealac 665 Gilman Street, Bpt CT 06605 11-8

Phase Linear 400 Amp $290.00. Thardra Preamp $525.00
Jim 404-622-6728 11-8

PHASE LINEAR 400 amp $325, 5000 tuner $295, both
$600, SAE 5000 Impulse Noise Reducer $125, SME 3009 s/2
$95. All in mint condition. (218) 326-1992 11-8

PLATTER PAD - looks and smells awful, but when covered
with a record will greatly improve your music  at Audioworks,
Box 4314, Harrisburg PA 17111 (717) 652-6996 11-8

POUCE/ Fire scanners, Crystals, Antennas, CB Radio, Radar
detectors, HPR Box 19224, Denver, CO 80219. 11-8

POLYDAX (AUDAX) Bextrenes, soft domes etc., Decca Rib-
bon tweeters Leach Amplifiers. Catalog: TA Box 97A, W.
Cornwall CT. 06796. Postage now 404, please help with

162 stamps. 9-8

the audio advocate
SME
AVID
POLK

ONKYO
SHURE
DECCA
DENON

ROGERS
RH LABS
ARISTON

PARAGON
MAGNEPAN
ACOUSTAT
FORMULA 4
DAHLQUIST
NAKAMICHI

AUDIO RESEARCH

505 Millburn Avenue Millburn, NJ
(201) 467-8988

POLK AUDIO AND AUDIO DEN
The Audio Den is proud to have on display and demonstration
the amazing Polk Audio Monitor Series. Our customers say
"Fantastic! Compares with the finest loudspeakers I have
heard. Probably the best value in the history of Audio!!!"
AudiogramTM, from the Audio Advisor said, "We were so im-
pressed that we could not believe the prices ... Other $200
speakers simply do not come close to the standards set by
the Model 10 ... And at their price, they are simply a steal."
Come in for an audition or write us for information on Polk or
our other state-of-the-art products. Polk is shipped free in the
continental U.S. Monitor 10-209.00 ea. Monitor 7s 149.00
ea. and the incredible Mini Monitor $79.95 ea. Audio Den Ltd.
1320-34 Stony Brook Rd., Stonybrook L.I., N.Y. 11790, 516-
751-3350. tf

POLK AUDIO LOUDSPEAKERS AT SOUND ADVICE
We have the incredible Polk Audio Monitor Series loudspeak-
ers in stock. The Polk's are definitely the best performance
per dollar value ever offered in a truly accurated inexpensive
loudspeaker. State of the art sound is now available at
$109.95 for the Model 5, $149.95 for the Model 7A. $209.95
for the Model 10. We ship freight prepaid anywhere in the
U.S. within 24 hours upon receipt of order. Write or call for
information on the Polk Audio Monitor Loudspeakers.

SOUND ADVICE
Village Plaza Ruston, LA 71270

(318) 255-8000

9-9

POLK AUDIO MONITOR SERIES
AUDIO BREAKTHROUGHS now has on demonstration the
remarkable new Polk loudspeakers. Compare them to the fin-
est loudspeakers in the world. The Mini Monitor (99.95 ea.),
Model 5 (109.95 ea.), model 7 (149.95 ea.), and Model 10
(209.95 ea.) all utilize high definition polymer laminate bass -
midrange drivers, wide dispersion soft dome tweeters and
fluid coupled sub -bass radiators. They are capable of repro-
ducing a highly defined phase accurate three dimensional
sonic image which rivals the thousand dollar super speakers.
They sound great with a small receiver, yet reveal the fine
subtleties of state of the art electronics like Levinsoh, Nakam-
ichi, Essence, and G.A.S. Shipped free in U.S. Send for free
brochures on Polk or our other fine lines. AUDIO BREAK-
THROUGHS, 1534 Northern Blvd., Manhasset, LI, NY 11030
(516) 627-7333. TF

udio 'rixceiience
A UNIQUE STEREO SHOWROOM DEDICA TE D TO THE PERFECTIONIST

Presenting Components from the Prestigious Companies of

THRESHOLD GAS
BEVERIDGE LUX
PARAGON DCM
BRYSTON GALE

SNELL ACOUST CIZEK
VAN ALSTINE ROGERS
FULTON CART. EPA 100
GRADO SIG. HARBETH

AT LAST, AN AUDIO SALON IN NORTHERN CALIF. ADVANCING
THE ART IN THE ATMOSPHERE OF OUR ELEGANT SOUNDROOMS!

584 Washington Street, San Francisco 94111 415-433-1335

POLK AUDIO MONITOR SERIES

AUDIO BREAKTHROUGHS now has on demonstration the
remarkable new Polk loudspeakers. Compare them to the fin-
est loudspeakers in the world. Both the Seven ($139.99 ea.)
and the ten ($199.95 ea.) utilize high definition polymer lami-
nate base midrange drivers, wide dispersion soft dome
tweeters and fluid coupled sub -base radiators. They are capa-
ble of reproducing a highly defined phase accurate three di-
mensional sonic image which rivals the thousand dollar super
speakers. They sound great with a small receiver, yet reveal
the fine subteties of state of the art electronics like Levinson,
Nakamichi. Essence and G.A.S. Shipped free in U.S. Send for
free brochures on Polk or our other fine lines. AUDIO
BREAKTHROUGH, 1534 Northern Blvd. Manhasset, N.Y.
11030; 516-627-7333. TF

PRESENT YOUR IDEAS TO INDUSTRY. Free Kit containing
successful invention background and disclosure information.
Send for Kit-AUD, IMI, 401 Wood, Pittsburgh, PA 15222 11.8

Professional Hl -FI Home Study Course -Instructors in-
clude Len Feldman, Julian Hirsch, Larry Klein, and Larry Zide.
Send $2.00 for full color AUDIO PRIMER and information on
joining (SAC) Society Audio Consultants, Dept. A. 49 East
34th St., New York, N.Y. 10016. TF

PROMETHIAN - The Uncartridge - at Audioworks. Box 4314,
Harrisburg PA 17111 (717) 652.6996 11-8

PROPER TONEARM GEOMETRY!! Optimum offset angle,
overhang, vertical pivot height and angle. Resonance dam -
piing construction. Jewelled pivots. Height adjustable while
playing records. Effective mass 2.5 grams. Damped cueing.
Anti -skate bias. TA -3A with silicone damping, $249.00, TA -4A
without damping (otherwise identical), $199.00. "Universal"
nylon hardware, $1.00; alignment protractor, $3.00. Prices
include postage and money -back guarantee. JML Company,
39,000 Highway 128, Cloverdale, CA 95425 2-9

PROTECT VALUABLE AUDIO EQUIPMENT Against Damag-
ing A.C. power line surges. Stop annoying "Pops," "Clicks,"
" Buzz" and "Hash" caused by motors, appliances, tools.
Line cord hash filter/surge suppressor (1000 watt-Model
KW -3) $20.99 ppd. Send stamped, addressed envelope for
free interference flyer. ELECTRONIC SPECIALISTS,INC., Box
122-A, Natick, Mass. 01760. 4.9

PROTECT YOUR LPs. POLY SLEEVES FOR JACKET 9',
ROUND BOTTOM INNER SLEEVES 8', SQUARE BOTTOMS
6', POLY LINED PAPER SLEEVES 15', while jackets 35',
POSTAGE $1.50. HOUSE OF RECORDS, HILLBURN, NEW
YORK, 10931. TF

"PYRAMID LOUDSPEAKER, METRONOME 2 + 2SW, WAL-
NUT. recently modified by factory (804) 266-4809. 12.8

QUALITY VACUUM TUBE PREAMPUFIER The conrad-
johnson stereo preamplifier offers breathtaking impact,
clarity, and definition. Low noise, precision audio circuity
combined with highest quality switches and controls and
elegant, durable gold anodized aluminum faceplates and
knobs provide lasting beauty and performance. Available
from selected dealers or direct for $499. Write for infor-
mation: conrad-johnson design, inc., 1474 Pathfinder
Lane, McLean, Va. 22101. 3.9

QUATRE GAIN CELL PREPREAMP; $100; Grace G-940
tonearm, $70. Both absolutely perfect. Paul Trevithick, Two
York Road, Belmont MA 02178. 11-8

RABCO-SL-8E, Infinity Menolumia Electr-Voice EV-2's (circa
1965) D. Slindee, box 55, Lansing, IA 52151. 12-8

RAPPAPORT POWER AMPUFIERS & ELECTRONICS  just
marvelous, at Audioworks, Box 4314, Harrisburg PA 17111
(717) 652.6996 11-8

RARE RECORD/TAPE COLLECTOR'S DIRECTORY. Treas-
ury of over 100 addresses -annotated -for collectors. Send
$4.95 COLLECTORS DIRECTORY, 560 E. Rustic Road, Santa
Monica, Calif. 90402.

Reels, Cassettes, 8 -Tracks, MAXWELL, TD, BASF, SCOTCH.
New Guaranteed. Listing: YELTA HOUSE, 2007 Wilshire Blvd.,
AD -530, Los Angeles, Ca. 90057 1-9

AmericanRadioHistory.Com



FOR SALE
RABCO OWNERS - Ultimate modification features adjust-
able 15 -gram tone arm gimbled in jewels. Effective mass 21
grams. $295.00. Complete modification $395.00. Wheaton
Music, 2503 Ennalls Ave, Wheaton, MD 20902.301.949-115.
Photos etc $1.00. 1-9

RENOUNCE ROTTEN RECORDINGS! Read selected British
reviews in the bi-monthly EURO -DISC GAZETTE, then order
these European discs judged the finest in technical and musi-
cal excellence. Selections mainly classical. Send for free sam-
ple issue. No obligation. EURO -DISC GAZETTE, PO Box 337-
A, Peterborough, NH 03458. TF

REPLACEMENT STYU. Diaf ix. Box 762, Hightstown, NJ
08520 6-9

REVOX A-77 (1104 or 1304) AT LOW, LOW PRICE $695.
Brand new batch just received in manufacturers sealed car-
tons, manufacturers warranty. It's a steal. Other models
available including a few reworked but top performance A -
700's at $1350. Write for full listing or make checks or mon-
ey order ($695 & $15 freight & handling A-77, NY residents
add appropriate sales tax) payable to Entertainment Sound
Services, Inc., 78 North Franklin St., Hempstead, NY 11550
(518) 538.2220. tf

RTR-15'e $400 pair, Fulton J woofer (superb subwoofer)
$375, Beming preamp $225; Denon AU -320 MC cartridge
transformer $75. Everything mint. (305) 392.0711 or 499-
7402 11-8

SAE 2500 Power Amp, 300 watts per channel RMS into 8
ohms, excellent condition, 3 yrs left on warranty - $800.00.
AGI 511A preamp, Black front, walnut cabinet excellent con-
dition 1 yr. left on warranty, $325.00.
DBX 119 Dynamic range enhancer, excellent condition
$95.00. Sound Craftman 20-12 equalizer, good condition -
$120.00. Call Ami 201.872.0710 6pm  9pm. 11-8

SANSUI - SR929 - QUARTZ turntable; 3 mos old; orig
$500 - sell $260 - mint; call between 5:30 and 8:00

pm. 717.961-0882. 11-8

SAVE UP TO 89% ON OVER 100 TOP BRAND AUDIO COM-

PONENTS FROM CARSTON STUDIOS. NEW ENGLAND'S AU-
DIO SUPERMARKET ONE OF THE OLDEST MAIL ORDER
FIRMS (EST 1952) AND CERTAINLY ONE OF THE MOST
RELIABLE. ALL ORDERS SHIPPED FROM STOCKED WARE-
HOUSE. SEND FOR PRICE QUOTE AND PRICE UST. CARS -

TON STUDIOS, OLD BROOKFIELD ROAD, DANBURY, CONN.
06810. TF

SEMI -PRO CONSUMER TAPE EQUIPMENT, HEAD-
PHONES. TEAC/Tascam, Techics, Dbx, MAXELL. Best Pric-
es! Prompt Delivery! WDI P.O. Box 340, Cary NC 27511.919-
467.8122. 1.9

SEX la not a part of The Hi -Fl game. But it's great fun
anyway. A board game for the non -bored. Immediate delivery.

$11.95 to PENIJON GAMES, Box 2129, Martinez, CA 94553.

tf

SIEMENS, TELEFUNKEN, GENALEX AND AMPEREX and
other top quality audio tubes available at very competitive
prices. Contact Jim Wallace at 201 McMasters Drive, Mon-
roeville, Penna. 15146 or (412) 322-4706 TF

SNELL ACOUSTICS types A loudspeaker - restoring true
meaning to the term "high fidelity" - at Audioworks, Box
4314, Harrisburg PA 17111 (717) 652.6996 11-8

SOMEDAY THERE WILL BE a universal passive blow filter
device that cost less than $20, never wears out, installs in
seconds, and removes the warp, (but not the base) from vir-
tually any recording. "Its here today!" Its the warp -knot, for
$14.95 a pair, postage paid. For information write: Warp-

Knot, 7505 Big Bend, Webster Groves, MO 63119. Dealer
inquiries invited. 11-8

SONY ITS 3000AT.T. $250.00, Decca Int. tone arm (old
style) $100.00, Fulton J speaker cables 42' $150.00, Decca
MK V export $45.00, Paoli SP3A Mod. $30.00. 1.216.658-
4675. 12-8

FOR SALE FOR SALE

THE
d2ENSIBLE

OUND

IN OUR NEW ISSUE -CS, WE REVIEW

Haller DH101, GAS Thalia, DB-1A, Kenwood L.07Cr Ace 3000, PS
Audio II, Audionics BT -2, Chartwell LS3/5A, Fried B/2, JR-149, Shure
V15 -IV, Signet TK7E, Sonus Blue (new), Grado F1 r, ADC ZLM, Micro -
Acoustics MS -1, Audloplate, Speakerlab 3, Crown IC -150A, PSE Stu-
dio One, A.I. CH1300, Speakerkit 465, Advance A. Cizek II, Technics
SB5000A, Avld 101, Graly 7, AR 15 & 17, Visonic 502, Braun Output
C, White Hall Shot, VMPS 404b. Polk Cable, Warp Knot. Garrard Re-
covery Module, Bose 901 III & 601, Monitor Audio MA3-II, Plus some
zero cost tips. Inside industry into, and dozens of "Audiophile"
record reviews. SUBSCRIBE TODAY. 512 (4 Issues), 513 Canada, 514
First Class Mall, 517 foreign.

403 DARWIN DRIVE. SNYDER. NY 14226

Sony TA 2000F Preamp $285, Marantz 250 w/case $300,
Sonus Blue Label $65, B&O MMC 4000 or 6000 $60/$80,
DBX 119 $110.212-393.2031, 9-5 (EST), Bill- 11.8

SOUND COMPONENTS INC.
EXCLUSIVE SOUTHEAST

DEALER FOR THE

INCOMPARABLE

MARK LEVINSON H.Q.D.

REFERENCE SYSTEM

The H.Q.D. reference playback system consists of the follow-
ing components:
2 Hartley 24 in sub -woofers

4 Quad ESL loudspeakers
2 Decca ribbon tweeters (modified)
2 Levinson LNC-2 Crossovers

(100hz&7Khz)
1 Levinson ML -1 (LEMO) preamp
6 Levinson ML -2 amplifiers
1pr. Hand-crafted oak or ash trestle

stands (for Quads & Decca)
THE H.Q.D. STYSTEM WITH GOOD SOURCE MATERIAL,
WILL REPRODUCE A MUSICAL EVENT BETTER THAN ANY
SYSTEM WE KNOW OF.

For more information, please write or call:
SOUND COMPONENTS

2710 Ponce de Leon Boulevard
Coral Gables, Florida, 33134

305-446-1659
TWX 812.848.7627 tf

Speaker Repairs by AST. Give new life to your older speak -
ms. Servicing speakers since 1933. Audio Speaker Technics,
281 Church St., New York, N.Y. 10013 (212) 226.7785 12.8

STATE OF THE ART TANGENT LOUDSPEAKER LINE now in
stock including critically acclaimed RS2 at $519/pair and
RS4 $739/pair ppd. Woodburn Sound Studio 400 Highland
Ct. Iowa City, Iowa 52240 11-8

STEREO REPRESENTATIVES NEEDED!!!
Sell 100 brands!! Lowest Possible Prices!! Krasco-REP
DEPT. -998 Orange Ave. West Haven, Conn. 06516 TF

STEREO SAVINGS
Nearly all brands, guaranteed lowest prices. Send stamped
envelope for quote. Stereo $avings box 2465, Providence R.I.
02906 12-8

SUPEX- ORTOFON-DENON--OTHER MOVING COIL
CARTRIDGE OWNERS: Send for free literature on our Micro
Preamp Superb performance at $129.95 Huntington Elec.
tronics, Box 2009A. Huntington, Conn. 06484 TF

SYMDEX SIGMA  a major advance in loudspeaker accuracy,
in a class of its own among smaller systems - at Audioworks,
Box 4314. Harrisburg PA 17111 (717) 652.6996 11-8

TAPCO and ELECTRO -VOICE, mixers, equilizers, amps,
mics, and raw loudspeakers. Write for low mail order prices,
Sonix Co., P.O. Box 58, Indian Head, MD 20640 8-9 THAEDRA I -mint (712) 322-6023

STATE OF THE ART IN N. CALIFORNIA
is now on demonstration at The Audible Difference. Hear the
superb Threshold NS -10 preamp/400A power amp through
Dick Sequerra's stunning Metronome loudspeakers. Audition
Peter Snell's superb Snell Acoustics Type A loudspeaker sys
tem with Threshold's new medium power CAS -1 amplifier. For
the ultimate in high -power amplification, audition the Thresh-

old 8000A mono amplifiers. Hear how good a bi-amp system
can be with John Curl's new transient perfect crossover from
Symmetry, the ACS -1, plus Paragon's 125 watt solid state
bass amp. Experience the beautiful new Paragon 12A
preamp, plus Thaedra II from G.A.S.

Hear the ultimate direct drive turntable, the Denon DP -
6000, plus the audiophile reference Linn Sondek with Linn -
modified Grace 707 tonearm. Examine the precisely ma-
chined bearing of the new glass platter, belt drive Planar ta-
bles from Rega Research. Hear the ultra -musical Paragon
System E preamp, plus the new high performance, moderate
cost Thalia/grandson combination from G.A.S. Audition a
new generation of compact high performance loudspeakers
from Polk and Cizek, plus BBC minimonitors from Spendor
and Rogers. For the music listener who demands the best, we
offer the Breuer Dynamic Tonearm, plus the EMT cartridge
with Verion transformer.

For that extra measure of sonic purity so important to the
critical audiophile, we recommend and stock Polk Sound
Cables; Mogami wire; the anti -resonant Platter Pad, $24.95;
Audio Perfection audio interconnect low capacitance cables,
$15/pr; plus the Stylift at $19.95 and a wide selection of
audiophile quality recordings including Gale Maximum, Fideli-
ty and Denon PCM.

We ship all products prepaid throughout the United States.
THE AUDIBLE DIFFERENCE

435 Tasso, Palo Alto, CA 94301
(415) 328.1081

IF

STEREOPUS in its latest issue takes a long, thoughtful look
at the current preamp/power amp scene. Our conclusions
will surprise some, please others, infuriate not a few. Must
reading for open-minded audiophiles. We also review the Snell
Type A loudspeaker, Black Widow and ADC tonearms, Grado
Signature 1B cartridge, Dynavector arm and cartridges, and
much, much, more. $12.50/year (4 issues) first class,
$10.00 third class, $16.00 overseas air, PO Box 509, Shah-
mar, FL 32579. 11-8

TANDBERG TR 2075 $800 (803) 494.2921 11-8

"TASCAM DX8 DBX FOR 80.8 $400, Sound Tech 1000A
FM Gen $975, Philips PM3232Q Dual Beam Scope $695,
Leader LFM39 Wow Flutter Mtr $395. All mint. (612) 484-
1636." 11-8

TEST EQUIPMENT FOR SALE
Sound technology THD-IM analyzer -1700B Hewlett-Packard
dual traca scope # 1222. Each one year old, with manuals.
Call or write-R.T. White 3579 Buford Highway Apt. 9, Atlanta
GA., 30329 (404) 633.1585. 11-8

11-8

AUDIO HORIZONS is a new and different publication with
news and component reviews for the mature, serious audiophile
The first issue is now available. Part of this issue is devoted to
indepth reviews of ten moving coil step-up devices,-- several of
which have never been reviewed in any other audio publication
We think you will find AUDIO HORIZONS informative, easy to
read. and occasionally controversial Subscriptions are S18 for
6 issues s24 for foreign subscriptions All issues will be sent
First Class Mail

AUDIO
HORS DNS

P O BOX 10973
St. Louis, Missouri 63135
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FOR SALE FOR SALE

THRILLING DIGITAL TELARC RECORDING!
Fredrick Fennell, Cleveland Symphonic Winds, with new
Soundstream process. Bach, Handel, Hoist as never before.
$14.95 plus $1.00 P.&H. MasterCharge, VISA, Write for free
catalog Direct -to -Disc and other audiophile recordings on
RCA -Japan, Sonic Arts, Toshiba -EMI, Umbrella Labels, as well

as quality audio accessories. Interstate 80 Marketing P.O.
Box 5367, Akron, OH 44313 12.8

TONEARMS-CARTRIDGES-TURNTABLES at lowest prices.
Most brands available, including MC cartridges. Other quality
brands available. Send # 10 SASE for quotes. Audio Unlimit-
ed, 401 Reynolds Circle # 12-D, San Jose, CA 95112 (408)
289.88751-6 M -F. 5.9

TONEARMS-CARTRIDGES--TURNTABLES at lowest

prices. Most brands available, including MC cartridges. Other
quality brands available. Send # 10 SASE for quotes. Audio
Unlimited, 401 Reynolds Circle # 2-C, San Jose, CA 95112
(408) 251-8776. 5-9

TOP QUALITY SPEAKER CABLES with banana plugs. 25 ft.
only $24.95. "SNAKE CABLES" P.O. Box 242 Littlerock, CA
93543. 1-9

TOURING SOUND SYSTEMS, 2, 4 and 8 Track Studios.
Disco Sound, Cerwin Vega BGW, Altec, Shure, AKG, Tapco,
Dyna, Revox, EV, Beyer, Cetec, etc. K & L Sound Service, 75
North Beacon At., Watertown, Mass. 02172. (617) 787-4072-
Att: Ken Berger. TF

TUBES - GENALEX, TELEFUNKEN, VALVO - for au-

diophiles who demand premium quality European replace-
ments for ARC, Dyna, Marantz, McIntosh and other preamps,
amps, & tuners.
Just a few popular types include:

GENALEX:

Matched Prs. Each

KT88/6550 $67.00 $29.50
TELEFUNKEN:
ECC83/12AX7 $4.95

ECC82/12AU7 4.95

EL34/6CA7 $23.95 10.95

VALVO:

ECC83/12AX7 $4.95

GZ34/5AR4 7.95
Tube price lists are not available due to frequent stock/price
changes. Quotes provided on request for other than ad-
vertised tubes. Save 10% and get a complete Retube Kit for
and specific unit.
Now! HARTLEY 8", 10", 18", 24", drivers and complete sys-
tems. Send orders and inquiries to: SOUND SERVICES, Lake
Walton Road, Wappingers Falls, NY, 12590. Telephone: 914-
226-5414.

Get QUALITY HI-FI with
PROFESSIONAL ADVICE

call the Pros at Audio Concepts
Franchised Dealers For.
JBL, AR, TECHNICS PRO, GREAT AMERICAN
SOUND, MICRO-SEIKI, BOSE, DAHLQUIST, AVID,
ADS/NAKAMICHI, MAXELL, DISCWASHER, MXR,
YAMAHA, ONKYO, OPTONICA, SATIN ADC, AC-
CUPHASE, PHASE LINEAR, TANDBERG, AKG, DBX,
WIN LABS, SONUS, MICRO ACOUSTICS, HARMAN
KARDON, AUDIOPULSE, VISONIK, STAR, DENNON,
HAFFLER, G.A.S., OTHERS.
Free freight on most items.

Call us TOLL FREE. It's worth tt!!!

® (800) 423-4170
AUDIO CONCEPTS

1127 W. Huntington Dr., Aracdia, CA 91006
(213) 445-3663

ULTIMATE REFERENCE COMPONENTS: UPDATE
At Audio one, we are proud to present a new standard in
electronics:

THE SPATIAL COHERENCE PREAMPLIFIER
Designer Richard Knapp, has developed a new amplification
process utilizing the TFET-Valve (also developed by Mr.
Knapp). The sonic result of which, reaches a new frontier of
reproduction quality. In particular, the spatial relationships
(e.g. depth, localization, etc.) and musical timbres are repro-
duced with a degree of realism that is absolutely astonishing!
The Spatial Coherence preamplifier will make a MAJOR sonic
improvement in ANY system regardless of the preamplifier
currently used. One audition will spoil you for anything else.
The way the information from disc is suspended in space, the
retrieval of ambience, the dynamic range, the correctness of
timbre and the incredible definition are all parameters that
you will hear for the first time on the Spatial. Literature and
technical details of this new technology are available and a
backlog of orders has already begun. We suggest you contact
us immediately for further information.

We have a rash of new and exciting products for the
audiophile: From Britain, the Tangent loudspeakers ranging
from $99.95 to $499.95, featuring bextrene cones and time
corrected crossovers. The superb Armstrong 602 speaker in
mirror -imaged rosewood pairs. The first table to sonically sur-

pass the Linn, the STD 305D. From America, the time and
pulse aligned MZ Mod 3 speakers. Audionics new belt drive
turntable (we have excellent delivery on Audionics CC -2
amplifiers). The Promethean Phase II A cartridge. Additional-
ly, we have a new reference speaker cable. The Lenco -clean
"wet" record playing system that doubles both record and
stylus life, for $24.95! The Stylift. The Grace 707 mkll
tonearm. Our incredible seletkion of direct and reference
discs (well over 50 titles) and much more. When it comes to
musical accuracy, Audio one is not just another alternative.
Audio one ... is the answer!

AUDIO ONE
167 N. Woodward Birmingham, MI 48011 (313) 646-6666

TF

VACUUM TUBES
and tube -peculiar parts. We offer a complete inventory of
high voltage capacitors, precision resistors and tubes. Kits or
separate parts available for building circuitries described in
our 220 + page Audio Modification Manual. Write for parts
list and literature, AUDIO DIMENSIONS, 8898 Clairemont
Mesa Blvd., San Diego, Calif. 92123. 12.9

VAN ALSTINE DYNA MODS FOR ST -400. ST -416, ST -410,
ST -150, PAT -5, PAT -5 BIFET FM -5 are still the best. New
$10.00 improvement kit for Dyna PAT -5 BIFET. Double 400
conversions for both ST -400 and ST -416. Free mod instruc-
tions for ST -70, MK -111 and PAS -3X. $100 audio circuit
mods for ARC SP3-A1 All new DC coupled VAN ALSTINE
MODEL 1 preamp and MODEL 2 power amp. Crown tape
electronic mods coming soon. Jensens Stereo Shop, 2202
River Hills Dr., Burnsville, Minnesota 55337 612.890.3517

12-8

VAN-ALSTINE MOD. SP -3A-1, re -tubed, $525. Two Ken -
wood L -07m, new, $350 cash. Huntington MicroPreamp,
$75. Formula -Four tone arm, $75. Soundcraftsmen equalizer
2012, $150. A/C 512 991.4118, after 6pm. 11.8

WANTED: MARANTZ 9, 8B, 1, 2, 3, 5, 6. McIntosh C22,
MC240, etc. State price, cond., phone. P.O. Box 962, Holly-
wood, CA 90028. Call (213) 851-1107. 11-8

WANTED: Marantz SLT-12 table quad tubed electronics,
ELS (212) 787.8077. 11.9

the weakest link... in your sound system is probably the record itself.
HIGH DEFINITION RECORDINGS offers the most complete mail order
service of direct -to -disk recordings. We carry Sheffield, Crystal Clear, Um-
brella, East Wind, G.A.G., Nautilus, and others. We also stock French EMI,
Fresh Aire, Gale, Denon PCM, Crescent, Audio Labs, Three Blind Mice,
assorted European pressings and more! Send for our free catalogue.

P.O. Box 82566high definition recordings San Diego, CA 92138

FOR SALE
WANTED: University T-30 mid/hi driver of some years ago.
L.J. Teseschi, 457 25th Street, Santa Monica, CA 90402.11-8

IIIlWEST CENTRAL!!!! Denon-Audionics-SAE-QED-DCM time
windows-Polk-RTR-Jim Rogers-RH labs-Onkyo. For those who
know, need we say more? PRO AUDIO, 1226 Graham Ave,
Windber, Pa. 15963. (814) 467-4433. 12-8

WHAT COSTS LESS than a direct -to -disc recording, is
more fun, plays longer, and never wears out? The Hi -Fi
Game! Immediate delivery. $11.95 to Penijon Games,
Box 2129, Martinez, CA 94553. 8-9

WISCONSIN HAS; Audionics, Denon, Luxman, Hafler, Polk,
Soundcable, Mayware, STAX, Mirco-Acoustics, Infinity, Con-
noisseur. Lit. and prices on request: The Sound Seller, 1706
Main St., Marinette, WI 54143. 715-735-9002. 1.9

WORLD AUDIO WESTCHESTER, INC.
Westchester's finest audio sales and service dealer is proud
to announce the addition of:

Celestion Speaker Systems
to the already fine lines of Lux, Soundcraftsmen, Thorens,
Audio-technica, ADC-BSR, AR, AKG, CM LABS, DBX, DECCA,
JVC, Jensen, M.A., Optonica, Phillips, Pickering, Pioneer,
Stanton, Supex, Sonab, Tandberg. Direct to disc records.
Shipping is free in continental U.S.

WORLD AUDIO WESTCHESTER, INC.

211 North Avenue
New Rochelle, NY 10801

914-576-3230 1-9

Yamaha CT -7000. $7.50. 515-232-8854 ask for Will. 11-8

YAMAHA C-2 PREAMP, $410, M&K Goliath I subwoofer w/
x -over, $200, Grado Signature II pickup, $300, Sure M615AS
equilization analyzer (complete) $325. Walt at (415) 841-
6642,548-9758. 11-8

YAMAHA RECEIVER, CR800 built in noise reduction on pho-
no & FM, mint $375 (215) 843-2376. 12-8

1978 AUDIO EQUIPMENT PROFILES has just been pub-
lished by AUDIO magazine. Order a copy by sending $3.95 to:
AUDIO EQUIPMENT PROFILES, 401 N. Broad St., Philadel-
phia, PA 19108. Over 50 pages of equipment specifications
and nearly 100 pages of test reports. Supply is limited, so
order now.

2 CROWN D150As, 375 ea. 1 IC150A 275, $950 for all.
David Menges, 1609 Stevens Ave. Elkhart IN 46514 (219)
293-5454 11-8

2 EA. ALTEC 770A, EOW/EOW BI -AMPS WITH CROSS-
OVERS $300.00 Detroit Area 313.545.6892 11-8

2 EA. ALTEC 802-8D 500 HZ H.F. Drivers $120.00. Det Area
313-545-692. 11-8

24 Channel Sound Reingorcement Mixer, 100 foot snake,
balanced input, 3 band EQ submixers, monitor, echo, solo.,,
includes UREI Model 527A graphic equalizer. Must sell! Ask-
ing Price: $2,950.00 B C & G Enterprises, P.O. Box 708, Arva-
da, Colorado 80001. (303) 751.5991 or (303) 42406151. 1-9

-A SINGER'S DREAM! -

REMOVES VOCAL FROM MOST STEREO DISCS
The Thompson Vocal Eliminator can actually remove most or

all of a solo vocalist from a standard stereo record and yet leave
the background music virtually untouched! Not an equalizer!
We can prove it works over the phone. Write for a brochure and
demo record below. COST: S195.00

OWe do it BETTER for LESS
Whether your interest is in using ambiance for a concert hall

effect or as an echo chamber for studio recordinguse we
manufacture a broad line of sophisticated analog delay Echo
and Reverberation devices at prices which only direct sales
make possible. Prices range lrorh $159 to $495.

Write for a brochure and demo record. Include $1 to
cover costs (refundable with order.)

Write to: LT Sound , Dept AU. P.O. Box 1061,
Decatur, GA 30031 (404) 284-5155

ECH Amlínnce
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FOR SALE
The Listening Post Loves

POLKAUDIO MONITORS

The golden ear of Marcel Wittman has established the Lis
temng Room as one of the nation's premier audio salons. Not
only do we have the finest esoteric audio equipment costing
wet into the five figure price range, we have the Polk Audio
Monite,r Series Loudspeakers beginning at just 99.95 each,
and easily worth many times their price in sound value. Come
in to listen, write them for full literature, or give us a call.
Shipped free anywhere in the U.S.

Listening Room

590 Central Avenue
Scarsdale, N.Y. 10583

(914) 472.4558 9.9

THE LISTENING ROOM INC.

590 Central Park Avenue
Scarsdale, N.Y. 10583

(914) 472.4558
Cordially invites you to audition our fine line of equipment.
THRESHOLD  BRYSTON  GREAT AMERICAN SOUND  PYR-

AMID METRONOME 2 + 2  DAYTON WRIGHT ESL  QUAD
ESL  SNELL ACOUSTICS  DAHLQUIST  DYNAVECTOR  DE -
NON  YAMAHA  TANDBERG  POLK AUDIO  LUX REF. 
KEF  GRACE  NAKAMICHI  STAX  R.H. LAB  LS3/5A BBC
MINI MONITOR BY CHARTWELL  SEQUERRA  PHASE MA
TRIX  HAFLER  JANIS  FONTEK HEADPHONE  AUDIO
PULSE  SPATIAL  OASIS  EMT  VERION  DIRECT TO DISK

RECORDS
Visit our private studios. We ship free anywhere in the U.S.
We invite inquiries. 12.8

TIME -DELAY -SYSTEMS
Analog and digital. Low Prices! Efficient, Personalized Ser-
vice, Buy with confidence! Audio American, Box 445A, Lexing-

ton Park, Maryland 20653. (301) 862.3088 11.8

THRESHOLD 800A exc. cond. $1650 or best offer. Meyer,
Box 101. St. Charles, MO 63301 11.8

HADCOCK GH228:
A NEW STANDARD IN TONEARMS

Judged by the English journals to be the finest -
sounding tonearm irrespective of cost, the
Hadcock has become the new reference stan-
dard. Noted for its sense of openness and clarity
and its consistent freedom from coloration, this
arm comes complete with unilift cuing platform.
The Hadcock features a low mass, viscous -
damped unipivot design. It is now available in
this country from H & H INTERNATIONAL, 354
State St., Rochester, N.Y. 14608.

FOR SALE FOR SALE
THE BASS MINT MODEL 10/24: a high definition sub -
woofer with genuinely deep response. For information send
S.A.S.E. to THE BASS MINT, Box 153, Powell, OH, 43065.

11.8

THE BEST stereo system for under $1000. At $599, we have
found nothing better than the incredible Bose 360 System.
Write or call about the 120T brands we carry. Audition by
appointment. Grunion Audio, 1535 Barrington, P.O. Box
1911, Ann Arbor Mi. 48106. (313) 662-0267. Shipping Free
in U.S. 12.8

The K -A IMPULSE RIVALS THE SMALL ENGLISH AND EURO-
PEAN SPEAKER in that the IMPULSE has: a wider life -like
dyanmic range with bass roll -off into the 30 Hz, spacious
extended high end and more sibilant midrange; more hand-
some and finer cabinetry. Discover another American alterna-
tive by K.A. See and hear the IMPULSES only $199 each! For
information and dealer list write or call KUSTOM ACOUSTICS,
INC., 6624 W. Irving Park Road, Chicago, IL 60634 (312)
685-6609. 11.8

THE NEW REFERENCE - CROWN DL -2 - Using the lat-
est technology is the most accurate, flexible system controller
available. The DL -2 may be critically auditioned along with the
SA -2 power amp and EQ-2 equalizer at Sounds Good To Me!
60 Shiawassee Ave. Akron, 0; 44313 1.9

THE SOUND WORKS, Green Brook Shopping Village 221A
Route 22, Green Brook NJ 968-7200 REMEMBER we will
meet their price but they can't beat our service. 1.9

THOUSANDS OF LIKE NEW LP's and prerecorded tapes.
Catalogue -$1.50. House of Records, Hillburn, New York
10931. TF

"THRESHOLD 800A AMP $1700 or best offer 312481-
7764 evenings." 11-8

Exclusive Conn. dealers
for Dick Sequerra's
Metronome 2 + 2W
Luu 1>pcake-r.

PYRAMID M&K
RAPPAPORT DENON
BRYSTON HAFLER
WATSON LAB SYMDEX
PROMETHEAN JR 149
KEITH MONKS ADC
SOUND CABLE CYBELE

 One of the EAST COAST'S
largest Direct Disc dealers

 KEITH MONKS record cleaning
center

 Large consignment listings
 Appointments available any

evening

Take

Progressive
Audiophile

Services

TAKE 5 AUDIO
32 ELM ST.

NEW HAVEN, CT. 06510
12031777-1750

aREAD THIS+
If you're APT for a HAPI or HAFLER, you'll still need a PS II. So why
bother? The world's best phono stage will improve other brands but
our PS II/LCC combo provides full flexibility with unmatched per-
formance... and only $319.90.

(not a kit)

Ps TI-

pSAUDIO
1529-C Stowell Center, Santa Maria, CA 93454

VACUUM TUBE ELECTRONICS: Modifications & Restora-
tions. Triode Lab. 313-661-6009. Write: Box 7717 Ann Arbor,
Mi. 48107. 12-8

ANTED!
Classified
Advertisers

For
Audio

 it works
 it's inexpensive
 it sells
Send your ad today

to:

Audio Classified
401 NORTH BROAD ST.

PHILA., PA 19108

AMPEX TAPE
ALL PROFESSIONAL AND
HOME TYPES IN STOCK

20/20

PLUS

SERIES

GRAND

MASTER

C45

C60

C90

C120

8T45
8T90
OPEN / REEL 7" 1200 Ft.
OPEN / REEL 7" 1800 Ft.
OPEN/REEL 101/2" (M) 3600 Ft.

C45

C60
C90

C120
8T45
8T90
OPEN / REEL 7" 1200 Ft.
OPEN / REEL 7" 1800 Ft.

C60 (1)
C90 (1)
C60 (11)
C90 (11)
8745
8790
OPEN / REEL PHONE FOR PRICE

$1.50
$1.73
$2.41
$3.43
$1.91
$2.41
$4.38
$5.29

$13.75

$ 89

$1 03
$1.73
$2 60
$1.59
$1 92
$3.36
$4 39

$2.32
$2.87
$2.66
$3.20
$2 32
$2.70

NO SHIPPING FEE

100% GUARANTEE
2 WEEKS DELAY ON PERSONAL CHECKS
MIN. ORDER TEN PIECES (5 OPEN / REEL)
N.J. RESIDENTS ADD 5% SALES TAX

MAKE CHECK PAYABLE TO: SCOTT TAPE
235 FERONIA WAY
RUTHERFORD. N.J .07070
(201) 935-7214

GRAND MASTER AS AVAILABLE   
PHONE FOR SPECIAL TAPE RECORDER PRICES
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RECORDING
MINI -STUDIO PACKAGE SYSTEMS FROM $2599. Using
Pro -Recording equipment from Revox, Otani, Lamb Labs, Tri-
dent Beyer. Write for full details of offer to ENTERTAINMENT
SOUND SERVICES, INC., 78 N. Franklin St., Hempstead, NY
11550. (516) 538-2220. 1.9

REVOX MODIFICATION variable pitch for A-77. In -Sync for
A-77 or A-700. Programmer for A-77, Rack Mounts, Slow
Speed, 17/e Full Track. Auto Rewind, High Speed 15 IPS for A-

77, Slidematic for A-77. Machines available with or without
mods at low cost (A-77 from $695). All mods professionally
performed by Revox trained technicians. ENTERTAINMENT
SOUND SERVICES, INC., 78 N. Franklin St. Hempstead, NY
11550 (516) 538-2220. 1-9

THRILLING DIGITAL TELARC RECORDING!
Frederick Fennell, Cleveland Symphonic Winds, with new
Soundstream process. Bach, Handel, Hoist, as never before.
$14.95 plus $1.00 P&H. MasterCharge, VISA. Write for free
catalog Direct -to -Disc and other audiophile recordings on
RCA -Japan, Sonic Arts, Toshiba -EMI, Umbrella labels, as well
as quality audio accessories.

Interstate 80 Marketing
P.O. Box 5367, Akron, Ohio 44313 11-8

HIGH FIDELITY
UNZOO OBFUSCATION OF SALON AUDIO STATE -OF -ART:
ADS, BOSE, YAMAHA, B&0, McINTOSH, KLIPSCH,
AUDIOPULSE, SAE, THRESHOLD, JANSZEN, . KEF,
DAHLQUIST, ANALOG, BRYSTON, OTHERS AT BEST
DISCOUNTS. Professional Audio Engineers available for
FREE, no b.s. Advice information. (Send $1.00 for priority
mail. postage, literature.) Trade -Ins. GOLDEN EAR AUDIO -
ELECTRONICS. Specific quotes: G.E.A.-E., P.O.B. 296, Ida.
ho Springs, Colorado, 80452 (303) 582.5200, 9:00 A.M.-9:00
P.M. (M.S.T.) TF

TAPE
DISCOUNTS

Minimum order 10 tapes

AMPEX
CASSETTES

G -and Master C-60 2.99
G -and Master C-90 3.99
C-45 Plus 1.39
C-60 Plus 1.39
C-30 Plus 1.59
C -S 20 Plus

8 TRACK
2.69

Grand Master 45 ST  2.99
G re nd Master 90 8T 369
PIu3 45 8T 1.29
Plus908T 1.49

BASF CZ
C -6C
C-90
C-127
C-90
C-90

CASSETTES
Performance
Performance
Performance
Studio
PRO II OR III

8 -TRACK
45 81 Performance
64 8T Performance
90 8T Performance

1.10
1.99
2.99
2.99
3.39

1 89
2 19
239

OUR BRAND! C-90 CASSETTES, 3 for $1.59.;
40 MIR 8TR CART. - 99c se.

LIFE TIME PRODUCT GUARANTEE'

OROOt NOW' Orders shopped son then 1 -3 days
Please add s 2 00 for shipping and handling per
order e1 V S Res add sales tax NO C O D s
FREE CATALOG'

CONSUMERS CO
P 0 Box 550

Mt Venn N V 10551 Phone (914) 664 2909

WANTED TO BUY
OR TRADE

CASH FOR your unwanted LPs & reel to reel tapes. Records,
Box 323, Hillburn, New York 10931. TF

CROWN DC -300A (815) 963.5802 Rockford, IL 11-8

JBL SG -520, SE400S, SE460. State Price condition. P.O.
Box 962, Hollywood, CA 90028.213.851-1107 1.9

JVC 4VR-5445 RECEIVER in good condition. Write: A. Don -
roe, 10007 Angora Terrace, Cheltonham, Maryland, 20623

11.8

MARANTZ 7C, 9. State price, condition, phone J. Fong, 1238
Green St., San Francisco, CA 94010.

MARANTZ 9, 8B, 1, 2, 3, 5, 6. McIntosh C22, MC275, 240,
etc. State price, cond., phone. P:O. Box 962, Hollywood, CA
90028. Call (213) 851.1107. 11-8

MATANTZ 7C, 9, McIntosh C22, Mc275. State price and
condition. J. Fong, 1238 Green St., San Francisco, CA 94010
(415) 572.1812 10-9

MCINTOSH, Late 2300 amplifier. Pasiecznik 52 Crest Murray
Hill, NJ 07974. 11-8

ONE ONLY ELECTRO VOICE 15 TRX, 1960 CIRCULATION,
Red Magnet MCINTOSH 275 11.8

Used vacuum tube Electronics, classic speakers and esoter-
ic products. State price and condition. Sound Advice Box 782
Brookline Village, MA 03247. Tel. 617-734-2727 1.9

WANTED: Electra voice Patrician IV's or parts. Call J.W.
(616) 895-7914. 12-8

WANTED: PAIR ALTEC 100A Bass energizers. Write: R. V.
Marchbank, 1626 East 54th St., Tulsa, OK 74105.

WESTERN ELECTRIC 594A Driver. 21 Holly Hill Dr.

WA98040. 1.9

SERVICES

CUSTOM RECORDING SERVICE, Tapes, discs, and cas-
settes. Stereo and mono. Live and copies. Editing. Masters
and pressings. High quality at reasonable rates. Joseph
Giovanelli, Audio -Tech Laboratories, 2819 Newkirk Ave.,
Brooklyn, N.Y. IN9-7134 TF

NASHVILLE RECORD PRODUCTIONS WILL PRESS HIGH
QUALITY PURE VINYL RECORDS FROM YOUR TAPES. SEND

FOR SAMPLE RECORD AND PRICE LIST. ALSO FINEST DISC

MASTERING. 469 Chestnut St., NASHVILLE TENNESSEE
37203 TF

PRO -SOUND ASSOCIATES Professional Sound reinforce-
ment, top of line equipment only. Use for our installations.
(Professional only) Call Pro Sound Associates, 44 Trinity
Place, New York, NY 10006 Toll free (800) 221-3235, (212)
747-0600. 12-8

TAPE HEAD REFINISHING - Precision methoa restores full
frequency response, $15.00 ea. One day service. E. Maher, 5
Evans Place, Orinda, CA 94563. TF

WALNUT CABINETS BUILTS FOR YOUR STEREO COMPO-
NENT. FOR PRICE, SEND SKETCH AND DIMENSIONS OF RE-

QUIRED ENCLOSURE TO GEOMETRIX, BOX 612, MEXICO,
MO. 65265 1-9

BLANK TAPE SALE
MAXELL RECORDING PRODUCTS: Lowest prices on
complete line of Maxell's quality products. Write or
call for prices.
MK: SA -C90 $2.07 Ampex Grendmastsr-050. ... $2.19
TOx: SA -C90 2.99 Ampex. Grendmaeter-C90 ... 2.75
TDx: AD -C90 2.49 BASF: Studio or CRO'-C90 ... 2.49
Scotch: Mater I -C90 2.79 BASF: Prot. I -C90 2.79
Scotch: Master II or III -C90... 3.24 BASF: RM. II or Ill -C90 2.95
Minimum order 12 pieces. All tapes can be assorted.
PA add sales tax. Shipping 52.50 per order. Or write for
complete catalog. 412-283-8621.
Tape World, 220 Spring St.. Butler, PA 16001.

TAPE AND
TAPE RECORDERS

BARGAINS! RECORDS. TAPES: blank, prerecorded. Close-
out prices! Catalog $1.00 (refundable). Tower, Box 12, Lewes,
Del. 19958. 7-9

EVERYTHING ON OPEN REEL! Classical. Popular. Dolby.
Quadraphonic. Latest releases. For Catalog, send $1.00. Bar-
clay -Crocker, Room 1470A, 11 Broadway, New York, New
York 10004. TF

FREE PROFESSIONAL CASSETTE w/specs. Save direct -air-
mail. Discover LARKSONG, Box 468F, Point Arena, CA 95468

tf

LOWEST PRICES ON MAXELL, BASF, TDK, FUJI TAPES!!!
Send # 10 SASE for free catalog. All new, guaranteed!! Audio
Unlimited, 401 Reynolds Circle # 12-E, San Jose, CA 95112

5-9

MXR's 10 Band equalizer, Dynamic processor, Compander.
Disc -washer products. Maxell tape discounted. N.A.B. AUDIO,
Box 7, Ottawa, IL 61350. 4-9

NAME -BRAND RECORDING TAPE, custom loaded. Avail-
able in cassettes, reels, cartridges. Huge savings direct from
manufacturer. Also low everyday prices on Maxell, TDK,
Ampex, Scotch, BASF, etc. New catalogue now availkble.
MJS, 2514 Seaboard Ave., San Jose, CA 95131. (408) 262-
8793. 12-8

OLDIES TAPES ON OPEN REEL TAPE. Rock n' Roll songs
by their year of release. Over 100 songs per year. Free bro-
chure. Rock N' Reel Rental, Dept. C, 4 Prescott Ave., Dix
Hills, NY 11746. 3-9

SCOTCH RECORDING TAPE, lowest prices TAPE CENTER
Box 4305B Washington, D.C. 20012. USA, APO, FPO 5.9

TDK, MAXELL, MEMOREX, BASF, cassettes, reels 8 -tracks.
Lowest prices. New, Guaranteed. FREE CATALOG S&S Audio,
P.O. Box 56039, Harwood Hts., IL 60656 TF

INSTRUCTION &
EDUCATION

CLASSES IN MUSIC RECORDING. Record Production, pub-
lishing, disc mastering, film recording. Taught by famous en-
gineers and producers. Held in 16/24 track recording stu-
dios. Contact: University of Sound Arts, 1508 Crossroads of
the World, Hollywood, CA 90028. (213) 467-5256. 3-9

GET INTO BROADCASTING! Learn how to receive free
records, tapes, get an FCC broadcast license, start your own
station. Free details. "Broadcasting", Box 5516-N9, Walnut
Creek, CA 94596 TF

NEW
AUDIO MODIFICATION MANUAL

Everything you need to know to modify your equipment. Use
it to its best advantage, and let it help you select components
for your system. More than 220 pages of valuable informa-
tion, with emphasis on vacuum tube circuitry. Step-by-step
procedures for many common components. Strongly recom-
mended by experts for both the amateur kitbuilder and the
advanced audiophile. Proprietary modifications presented in
detail. This un)que book provides information available
nowhere else. Purchase includes one year's free consultation
service. $25 U.S.A., $27 other countries. California residents
add $1.50 tax. Telephone orders accepted (M/C, Visa): (714)
278-3310. AUDIO DIMENSIONS, 8898 Clairemont Mesa
Blvd. San Diego, Calif. 92123. tf

STYLUS RE -TIPPING

FIRST IN COUNTRY

SHIBATA tip in place of shperica I
or elliptical improves the stylus
response

PRICES
worn records sound better, too!

5U,a9m6217d2A0e765m306e e 9wee, ANAAll wdn 100749upanNep
.1711L Eln 50000 Sgiec Rowe.I99 S,vlRowe. ween N na\I,a
SHIBATA 00 Elliptic. 5 999
e,o.en aanNe.:, add s Soo SHIBATA 5,599 MARX eo. - Tez

,«ta,awn. NJ OeS90
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MISCELLANEOUS

ADVANCED TITLES/DEGREES, Ministers, Honorary Doc-
torates, other Services available. Omnidenominational. Free
Details. Acquarian Church, 432-D PCH, Hermosa Beach, Cali-
fornia 90254. TF

CUSTOM LABELS Printed to order. Send ideas we will sub-
mit suggestions. P.O. Box 73 Sarasota, Fl. 33578 1.9

ELECTRONIC BARGAINS, CLOSEOUT, SURPLUS! Parts,
equipment, stereo, industrial, educational. Amazing values!
Fascinating items unavailable in stores or catalogs anywhere!
Unusual FREE catalog. ETCO-008, Box 762, Plattsburgh,
N.Y. 12901 TF

FOR SALE OR TRADE - Trained coon hounds, also started
hounds sold here. Glen & Bill Fiscus, Rt. 1, Gosport Ind.
47433. Phone 812-899.4973 12.8

JEEPS- $59.30! - CARS - $33.50! 200,000 ITEMS! -
GOVERNMENT SURPLUS - Most COMPREHENSIVE DIREC-
TORY AVAILABLE tells how, where to buy - YOUR AREA -
$200 - MONEYBACK GUARANTEE - Government Infor-
mation Services, Department SA -9, Box 99249, San Francis-
co, California 94109 (433 California) 11-8

YELLOW PAGES OF AUDIO -$3.95
Sourcebook to 1,100 periodicals. 250 books, 7,500 products!
Future Publications, 137 Valley Park S. Bethlehem, PA 18018

1-9

PLANS & KITS

LASER -SOLAR -ELECTRONIC -PLANS: WELDING -Burning
Laser -$9.00, Five Laser Plans -$8.00, Laser Light Show -
$19.00, Incredible "Wild Ideas" Catalog -$2.00. Solaser, "aud
78" Box 1015, Claremont, CA 91711. 11.8

LOW TIM PREAMP AND POWERAMP KITS OR ASSEM-
BLED. Free 30 -page manual. Write Moonligher Electronics,
117 Inverness, San Francisco, CA 94132
(415) 664-6703. 10.9

TAPE -SLIDE SYNCHRONIZER, multiprojector lap -dissolve
plans, $5.50. With mixer, compressor, preamp schematics,
$8.50. The Millers, 1896 Maywood, S. Euclid, OH 44121. TF

BUSINESS
OPPORTUNITIES

CABLE FM BROADCAST STATION. Unique no investment/
experience business makes money! Others work for you! Free
details. "CAFM", Box 5516-N9, Walnut Creek, CA 94596 TF

CAMPUS REPRESENTATIVES - Earn big money as a QS'
Campus Rep! For Info. contact QUADRAPHONIC STUDIOS
INTERNATIONAL, 4151 Emerson St., Skokie, IL 60076. TF

EARN 5500.00/THOUSAND IMMEDIATELY STUFFING
ENVELOPES! FREE DETAILS: MONTEREY PLACE P.O. Box
33147 -CI; Coon Rapids, Minn. 55433. 4.9

$1200.00 MONTHLY Correcting Pupils' Lessons ! ! ! Start
Immediately. Free Report. Send self-addressed stamped
envelope. Home, Box 9201-SLTH, San Diego CA 92109. 11.8

SITUATIONS WANTED

WANTED: KARLSON model 841 enclosures. State condition
and price. B. Sherrard, FSI/P-Mountain, APO New York
09023. 11.8

TAPE RECORDINGS RECORDS
CLASSICAL CASSETTES. FREE Catalog ... Stereo -Dolby
... Quality Guaranteed ... Credit Cards Accepted. EKR Clas-
sics, GPO Box 1977AJ, New York, New York 10001 11.8

OPEN REEL TAPES, Hundreds of rock/soul/classical/
shows, a few jazz/folk/pop, $1 plus SASE. Sell or trade. Ray
2282 Woodward Ave., Lakewood, OH 44107.

MUSICAL INSTRUMENTS
UP TO 60% DISCOUNT. Name brand instruments. Catalog
Freeport Music, 114R Mahan St., W. Babylon, N.Y. 11704. TF

RADIO PROGRAMS
CATALOGS. Broadcasts, soundtracks. Personalities of Thir-
ties, Forties. Box 225, New York, N.Y. 10028. TF

OLD RADIO PROGRAMS, HIGHEST QUALITY reels and cas
settes. Sales, rentals, Dolby. Catalog: $1.00 deductable.
AIRWAVES, 211-A East Porter, Kirksville, Missouri, 63501

11.8

RENT RADIO SHOWS: Make your own copies or just listen.
Great way to build your collection reasonably. Catalog $1
refundable. OTR Rental, Box 1146, Livermore. Ca. 94550 TF

SHOW ALBUMS- Rare Out of Print LP's. 64 page list $1.00
Bakers Wife cast LP $9.95. Broadway/Hollywood Recordings,
Records.Georgetown, Conn. 06829 TF

VINTAGE RADIO: Lowest rates, post free. Traders welcome.
Also trading for comics, films, pulps, etc., video tapes, too.
SIGNALS, Box 5063, Sta. E. Edmonton, Alta., CANADA. 3-9

WHILE YOU WERE LOOKING for out -of -print records, you
should've been looking for us. DISContinued. 444 S. Victory
Blvd., Burbank, Ca. 91502 TF

YESTERDAYS RADIO ON TAPE. Reels -Cassettes. Quality
Sound. Reliable Service. Catalog $1.00 refundable with first
order. ADVENTURES, Box 4822-A, Inglewood, California
90302. TF

1930-1962 RADIO PROGRAMS. Beats television!! Tapes.
$1.00 hour! Established esteemed dealer, informative 200
page catalog $1.25. Cassette samples $2.00. AM Treasures.
Box 192AU, Babylon, N.Y. 11702 TF

SPEAKERS
HIGH FIDELITY SPEAKERS REPAIRED

AMPRITE SPEAKERS SERVICE
655 Sixth Avenue, New York, N.Y. 10010

212-C H 3-4812

TF

RECORDS

DIRECT MASTERED RECORDS  Free 20 page catalog. Low
prices, large selection. Phone orders accepted. The Essen-
tials, 761 Shell Beach Road, Shell Beach CA 93449. 11.8

DIRECT TO DISC RECORDINGS: All labels including Shef-
field, Crystal Clear, M&K, Umbrella. Send $1.00 for catalog.
Disconnection, 4201 Jetton Ave., Tampa, FL 33609. TF

FILM -STAGE SOUNDTRACKS! many rarities. Over 1,000
listings! Box 557342, Miami, Fla. 33155. 12.8

Free Record Auction Lists, LP's, 45's. 78's. Elmwood Record
Sales, Box 10232A Elmwood, CT. 06110 11.8

KIND OF RECORD CLUBFREE
Discounts up to 73%, no "agree -to -purchase" obligations.
All labels, Schwann catalog of thousands of titles; classical,
pop, jazz, country, etc. Discount dividend certificates. News-
letter; accessories; quick service. 100% iron -clad
guarantees. Write for free details.

dmeDISCOUNT MUSIC CLUB, INC. DEPT 14-1178
650 Main Street, New Rochelle. N.Y. 10801

FREE SOUNDTRACKS & CASTS CATALOG! Personalities!
ST/OC Valuebook: $4. RISA 711 W. 17th G-1 Costa Mesa,
CA 92627. TF

FRESH AIR RECORDS Copies I and 2 $10.00 Ea. Superb
Recordings Send Pmt, To Mark Shimkus 6122 Pine, Omaha,
ME 68106 11.8

JIMMY'S RARE RECORDS/ Buy & Sell Busy Flea Market/
Sunnyside /Queens 43rd Ave. 784/9040 4-9

MILWAUKEE! - The Audio Emporium -Audio Perfectionist
Cables, Audio Research, Bang & Olufsen, Connoisseur,
Dahlquist, Decca, Genesis, Grace, Grado, Grafyx, Great Amer-
ican Sound, Hafler, Kenwood Pro, Linn, Lux Magnepan, Polk,
Revox, Rogers, Sonus, Supex, Technics, many direct discs,
6900 W. Brown Deer Rd., Open Tues. thru Sat. 10.6. 414-
354, 5082. tf

OLDIES 45's. ORIGINAL ARTISTS. Free discount catalog.
National Hitz; Box 346- Utica N.Y. 13503. 12.8

"RECORD JACKETS. Replace old, torn, LP jackets with
clean, glossy, pure white or black jackets. Plastic lined inner
sleeves, 78 sleeves, opera boxes. Free catalog. CASCO A6,
Box 8212, Columbus, Ohio 43201." TF

RECORDS, RECORDS, RECORDS

Old, New & Direct Disc too! Send $1. for Complete Info,
S.E.O.J., 519 Wheat, Johnstown, PA 15902. 4.9

REMEMBER PEARL HARBOR - NEW RELEASE "Decem-
ber 7, 1941 -DAY OF INFAMY" Actual newscasts from those
first, tense days of WWII. Some rare. $6.50 postpaid. Specify
record album or cassette. KALMAR COMPANY P.O. Box
25851 Dept. 3A, Honolulu, Hawaii 96825. 11.8

SEARCHING? LP's! DISContinued Records, 216 North Rose,
Burbank, CA 91505. 4-9

SOUNDTRACKS - JAZZ - POP. Vincent, Box 5202, Long
Island City, NY 11105. A

WORLD'S LARGEST, computerized, catalogue of rare
records. 18,O00 entries. Classical, Showbiz, Popular, Jazz,
Comedy, Spoken. $2.50 refundable. Round Sound West, P.O.
Box 2248 Leucadia, CA 92024. 1-9

HELP WANTED
OVERSEAS JOBS - Now hiring all Occupations. High pay.
Transportation. Computerized Reports, $2.00
TRANSWORLD, International Airport, Box 90802-K, Los An-
geles 90009 TF

RADIO -TV JOBS ... Stations hiring nationwide! Free

details: "Job Leads," 1680 -HK Vine. Hollywood CA 90028 9.8

WE NEED REPS. to sell Audio/Visual gear at lower prices
and more money - Wholesale Audio Distributers, Box 707
Dept. NW Amherst Mass. 01002. 12.8

SAVE up to CO% SY MAIL on: SCOTCH, TDK, BASF,
MAXELL, MEMOREX. CAPITOL MUSIC TAPE, CERTRON

(over 180 different reel & cassette tapes to choose from);
top brand recorders; America's largest collection of taping
accessories. too. Same day service. FREE catalog.

America's Recording Tape Specialists

STaXITONE
1776. Columbia Rd., Washington, D.C. 20009

(202) 462-0800
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TRY THE MARANTZ 1
WILL NEVER KNOWOU

By using a simple test you can prove
to yourself that Marantz loudspeakers
deliver the same brilliant sound
separation over the widest possible
listening area:

Here's the test:
Have your Marantz dealer place any

pair of Marantz floor standing loud-
speakers in a normal listening position.
Now, listen as your selection of
dynamic music is played through the
Marantz loudspeakers. Notice the
three dimensional quality of the sound.
Now close your eyes and have two
people slowly turn the Marantz loud-
speakers until they're actually facing
each other

Did the sound change?
In almost every case we've found the

listener cannot hear a change in the
sound ... because there isn't any! Even
with the loudspeakers facing each
other. Incredible!

But if you try the same test with most
conventional loudspeakers you'll
notice a striking difference. The sound
literally falls apart. You'll hear a loss
of overtones-sparkle and brilliance -
all the qualities that make music open
and spacious disappear.

WHY MARANTZ PASSED
THE TEST WHILE

OTHERS FAIL.
In a nutshell: Constant Radiated

Power (CRP)- 180 degrees dispersion
regardless of frequency. To achieve
CRP we consider both the frequency
response and dispersion characteristics
of each individual transducer in the
system; woofer, midrange and tweeter.
The result is a unique design approach
incorporating three important
performance parameters:

1. We know that dispersion is det
mined by the diameter of the radiatiñ
surface-the speaker cone-and the fre-
quency being reproduced. So we pick
the precise frequency at which each
individual driver radiates 180 degrees
and use this as the crossover point.

But many manufacturers often cross-
over at a frequency where, for
example, the woofer's dispersion has
already started to beam. Why? They
may be trying to save money by using
cheaper transducers and crossover
networks. Or, perhaps they consider
CRP to be unimportant. But you won't!

2. Our transducers are positioned
on the baffle to
ensure the best pos-
sible dispersion.

Other manufac-
turers may position
their driver for eye -
appeal, but that's not
good enough for
Marantz.

3. To control tran-
sition between our
drivers, we use the

"beams" certain frequencies in a
narrow corridor (Fig. B). Unless you si
directly in front of those speakers, yot
lose part of the music.

TRANSDUCERS YOU'D
EXPECT FROM A WINNER.

Wide sound dispersion alone doesn't
guarantee sonic accuracy. You also

Tone burst test demonstrates superior low stored
energy characteristics of Marantz loudspeakers.

Original signal. Note
instant start/instant

stop of trace.

Marantz loudspeaker.
Note close similarity

to original signal.

Competitor. Note overhang
caused by inability of
cone to stop vibrating.

most sophisticated, best thought-out
crossover networks ever developed.

As you can see from the illustration
below (Fig. A), wherever you are in the
room you hear the same ideal stereo
separation and 180 degrees dispersion
pattern. Notice how the other speaker

©1978 Marantz, Co., a subsidiary of Superscope,

need transducers that exhibit low
distortion and low stored energy.

Stored energy is the continued
vibration of a loudspeaker's radiating
element after the driving force has
stopped. It can exist in any loud-
speaker; woofer, midrange or tweeter,
and is heard as a smearing or running
together of the individual instruments.

To assure Low Stored Energy,
Marantz uses extremely rigid cones
and domes tightly coupled to the voice
coil to create a homogeneous rigid
structure. Accurate control of this
structure is then assured by an
extremely powerful magnetic motor
assembly. The result is that Marantz
transducers move as a unit in a smooth,
piston -like motion without the
slightest hint of cone break-up or
flexing-even under the most rapid
acceleration and deceleration! You hear

cise, sharp instrument definition-
truest musical sound possible -

wherever you are in the room!
Your Marantz dealer has the full line

of Marantz speaker systems. If you
truly want the best- and are willing to
spend a little more to get it-then go
for it. Go for Marantz.

Inc., 20525 Nordhoff St., Chatsworth, CA 91311. All Rights Reserved.
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OT TEST. YOUR EARS
OUDSPEAKERS MOVED.

The Marantz speaker disperses Conventional speakers tend to
all the frequencies 180 degrees. narrow certain frequencies.

In actual test, speakers should be placed the same distance apart as you are away from them.

AmericanRadioHistory.Com



Select what you want
in a record cleaner.

n Convenience in use
and storage.
You s_iou;dn't need a separate shelf, elaborate mo-
tions or an act of Congress to clean your records. A
comfortable, hand-held instrument that works best
on a rotating turntable is ideal.

n Effectiveness against
micro -dust.
Tiny, ir..visnble dust particles hide in delicate record
grooves and can be ground into the vinyl. Only a
slanted (directional) fiber using special ultra -small
fiber tips can scoop up, rather than rearrange, this
micro -dust contamination.

 Effectiveness against
chemical contamination.
Fingerprints and vapor -borne oils will deposit into
channels of a record groove. Such contamination
hides from adhesive rollers and all dry cleaning
systems Only a special fluid plus micro -fibers can
safely remove such audible, impacted deposits.

n Total removal of
contamination/fluid.
Capillary action-the lifting of fluid by small fiber
surface tension-is totally effective. You want to
get contamination off the record, along with any
fluid traces.

Lasting construction.
You want quality. A record cleaner can last a life-
time. A plastic wonder can crack into oblivion-or
you can purchase the hand -rubbed elegance of mill-
ed walnut befitting the rest of your audio system.

Ultimate economy.
The value of a truly fine record cleaner is justified
by the cost of replacing your record collection.
Fifteen dollars is a small investment in long-
term protection.

 All of the above.
DISCWASHER, the Superior
Record Cleaner.
See the finer audio dealers for a demonstration.

discwasher, inc. 1407 N. Providence Rd., Columbia, MO 65201
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