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receivers the worlds
Pioneer believes that any objective
comparison of quality/performance/
price between our new SX-1010,
SX-939 and SX-838 AM -FM stereo
receivers and any other fine receivers
will overwhelmingly indicate Pioneer's
outstand ng superiority and value.

Our most powerful ever.
Fioneer uses the most conservative
power rating standard: minimum
continuous power output per channel,
into 8 ohm loads, across the full audio
spectrum from 20 Hz to 20,000 Hz.

safe circuit protects speakers and

Despite this conservatism, the
SX-1010 far surpasses any unit that
has come before it with an unprecedented 100 watts of power per
channel, minimum RMS, at no more
than 0.1% total harmonic distortion.
Closely following are the SX-939
(70 watts RMS per channel, minimum)
and the SX-838 (50 watts RMS per
channel, minimum), both with no
more than 0.3% total harmonic
distortion. Dual power supplies
driving direct -coupled circuitry
maintain consistent high power
output with positive stability. A fail -

circuitry against damage from
overloading.

Outstanding s7ecifications
for flawless reception
FM reception poses no challenge to th
exceptionally advanced circuitry of
these fine instruments. Their FM tuner
sections are designed with MOS FETs,
ceramic filters and phase lock loop
circuitry. The result is remarkable
sensitivity, selectivity and capture ratio
that brings in stations effortlessly,
clearly and with maximum channel

separation.
SX-1010

SX-939

SX-838

FM Sensitivity (IHF)

1.7uV

1.8uV

1.8uV
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Total versatility plus innovations

.....___.

Only your listening interests limit the
capabilities of these extraordinary
receivers. They have terminals for
every conceivable accommodation:
records, tape, microphones, headsets plus Dolby and 4 -channel
multiplex connectors. Completely
unique on the SX-1010 and SX-939 is
tape-to-tape duplication while
listening simultaneously to another
program source. The SX-838
innovates with its Recording
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The finest stereo i
has ever known.
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There can
be only
one best.
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switched turnover bass and treble
controls for more precise tonal
compensation for room acoustics and
other program source characteristics.
In their respective price ranges,
these are unquestionably the finest
values in stereo receivers the world
has ever known. Audition their
uniqueness at your Pioneer dealer.
2,025 possible tonal compensations with unique twin stepped tone controls
(U-1010, SX-939)

Master control system capability

Selector that permits FM recording
while listening to records and vice
mersa. Up to three pairs of speakers
nay be connected to each model.
INPUTS
Tape monitor/4-ch.

SX-1010

SX-939

SX-838
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2

2

2

2

2
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2

1

1

1

1
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adaptor
Phono
Microphone

Auxiliary
Noise reduction
OUTPUTS

Speakers
Tape Rec./4-ch.
adaptor
Headsets
Noise reduction
4-channel MPX

Pioneer's eigineers have surpassed
themselves with a combinatioi cf
control features never before 'mind
in a siegle receiver. All three units
include: pushbutton function selection
with illuminated readouts on the
ultra wide tuning dial, FM and audio
muting, loudness contour, hi/c:w
filters, dual tuning meters ande
dial dimmer.
Never before used on a receiver
are the twin stepped bass and treble
tone controls found on the SX-1010
and SX-939. They offer over 3,000
tonal variations. A tone defeat
switch provides flat response
instantly throughout the audio
spectrum. The SX-838 features

SX-636

SX-535
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SX-1010 -$699.95; SX-939 $599.95,
SX-838 $499.95. Prices include

-

walnut cabinets.

Also new and more
moderately priced.
Pioneer's most complete and =finest
line of receivers ever, presents
equally outstanding values starting at
$239.95. Shown here are the SX-535

-- $299.95,
SX-636 - $349.95, SX-737
$399.95. All with walnut cabinets.
U.S. Pioneer Electronics Corp.,
75 Oxford Drive, Moonachie,

New Jersey 07074
West: 13300 S. Estrella, Los Angeles
90248/Midwest: 1500 Greenleaf,
Elk Grove Village, Ill. 60007/Canada:
S.H. Parker Co,

(1,1

PIONEEIZ
when you want something better

SX-737

Actual,
unretouched
photo of an
oscillograph
test.

The oscillograph you
see is an actual photo
of a high -quality audio
system "playing" a

fingerprint.
You're hearing fingerprints now through
your speaker system.
Instead of the sound
your precious discs
are capable of. And
no vacuum record
cleaner, brush -arm
or treated cloth will
remove them. None.

The sound
of your

fingerprint
But Discwasher,v

IucJi

September, 1975

Discwasher, Inc.
909 University,
Columbia, Mo. 65201

RAS Est.

1917"
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The new B.I.C. 940.
It eliminates the big disadvantagé
common to all high-performance turntables.
High-performance turntables cost a bundle.
The B.I.C. 940 doesn't. And yet at about $110...
It's a belt -drive instrument with a full 12" platter. Its low-mass tone arm
tracks magnificently. It has the stylus force and anti-skate adjustments that
are essential for fine-timing an arm. It has a low-speed (300 rpm), 24 -pole motor
which is inherently quieter than motors found in some
turntables that cost twice as much.
And when you look over its wow, flutter, and rumble
numbers, the standards against which experts measure all turntables, the
940 is right up there with the costliest equipment you can buy.
The B.I.C. is also versatile. It's a multiple -play manual turntable... which
means you can operate it in 3-modes: single -play manual, single-play
automatic, or when the occasion arises, as a multiple-play turntable that will
handle as many as 6 records.
There are shinier turntables made.
There are turntables with more adjustment features.
But for pure, clean, accurate reproduction of what is on your records,
this is the optimum way to spend your turntable dollars.
Ask your audio dealer about the B.I.C. 940 and the 2 -year "bee-eye-cee"
warranty. Or write to British Industries, Westbury, N.Y. 11590.
©1975 British Industries Co., a division of Avnet Inc.
Check No. 4 on Reader Service Card
-
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TEAC
Cassette decks

come and go.

Very few have the inherent value and design integrity
of the A-450 and A-3605 to withstand the constant change of pace
in the world of audio.
The very model numbers have come to represent a standard of quality.
When we introduced these two decks there was a new found measure of
respectability in the cassette format. It became, starting then, a thoroughly
acceptable means of high fidelity recording and reproduction.
We still make the A-450 and A-3605. And we will continue to make them.
Because they work reliably well. Because dollar for dollar and spec for spec
they're still the best value there is in quality cassette decks.
Any other fine product you investigate will likely be compared,
at one point or other, to these originals. Find out why.
Simply call (800) 447-4700* toll free
for the name of your nearest TEAC retailer.
*In Illinois, call (800) 322-4400.

Mode to work well
for o long Einre.
TEAC

The leader. Always has been.

TEAC CORPORATION OF AMERICA:
7733 Telegraph Road, Montebello, California 90640

©TEAC
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Sound reasons 1 thru 5
why an SAE gives
you what you pay for.
connoisseur. You know exactly
what you are looking for in audio components.
The right features. The right functions. The right
power. But you can't find one at the right price.
And you won't. What you're looking for costs
plenty to produce. Some build additional price
right into their units. We build additional unit
into our price. Here are some reasons why an SAE
gives you what you pay for.
You are an audio

Audioclinic
Joseph Giovanelli

YEAR FREE SERVICE CONTRACT
first in the industry to offer a
TRANSFERABLE FULL S YEAR' FREE
SERVICE CONTRACT on parts, labor and
performance specifications. This contract
covers SAE. complete line of audio
producte when returned to the factory or
5

SAE

n

-

J

authorized eerAce agency.

Matching Headphone To AmpliWe start with a Free Five Year Transferable
Service Contract. It's on parts, labor and
specifications. If you're a connoisseur,
you'll demand it.
We design each product from the
strict requirements of professionals.
After a unit has passed our rigid
engineering and quality control
standards, it must meet the demands
of professional use. Road testing. Testing that
requires extreme power handling for longer periods
of time. Testing that requires surviving continual
movement from place to place. All of which simply
means that each unit will work that much better in
your home.
The pprofessional approach led to
the development of the "Steady State" audio component. A com-

ponent that lasts longer because
it's built as an efficient package to
perform perfectly under highest
demand conditions.

fiers
Q. have headphones rated at 250
ohms which I would like to use with
my amplifier's front panel headphone
jack. Do 1 just install resistors in series
with the jack, and what value should I
use? The jack is rated at 8 ohms.
-Steve Anderson, Santa Ana, CA.
A. A source rated for a low impedance (8 ohms) load can drive one of
higher impedance (250 ohms) easily.
The reverse is not true, however.
Matching them in this case will make
no improvement in sound, but would
lower the signal input into the phones
because your amplifier already has resistors in series with its output. These
are required to keep from feeding the
1

amplifier's entire output to the

phones and blowing them out (and

hurting your ears).

Mono Sound From Stereo Tapes
Q.
Our product, its professional appearance and its
unique features, create their own reasons for
costing more. Like our Mark XXV Stereo Power
Amplifier. It features Parallel-Series -Output
circuitry (PSO). Forced air cooling. Triple diffused
output transistors. Dual relay protection circuits.
As if these were not enough to justify its $1250
price, the unit delivers a minimum of 300 Watts
RMS per channel into 8 Ohms, both channels
driven from 20Hz-20kHz, ±.25dB, with no more
than 0.05% total harmonic distortion from 250mW
to rated output. Yet it weighs less than 60 pounds
(lift others with the same specs).

1

have

a

Sony CF550 cassette

recorder with line output. I would like
to listen to stereo tapes from this unit
over my Bogen P.A. (mono) amplifier.
It has an AUX input.-Rudolph Repac,
Hillside, N.J.
A. You can play two stereo channels
into a single -channel amplifier by using a "Y" connector. Connect two of
the connectors of the Y to the line

LEFT

OUTPUT

R

2

I

K
r

It all started here with our 2500

professional version shown with rack
mount for professional use.
There are many other reasons. Send us the attached
coupon and we'll send you an additional 25,
plus literature, and the location of a dealer who'll
be able to supply even more.

RIGHT

R2

OUTPUT"

2K

L

R3
Wn

2K

TO AUX

>

INPUT
MONO AMP

R3 MAY OFTEN BE OMITTED.
(REPLACED BY DIRECT CONNECTION)

Components for the Connoisseur

Scientific Audio Electronics, Inc. A
P.O. Box 60271 Terminal Annex,
Los Angeles, California 90060
I want more reasons, thank you.
Name
Address
City
State
Zip

ABOUT THE COVER: This star -lit
stack of front -loading cassette decks
represents the new heights to which
tape recorder designers have pushed their art. Find out how well
cassette decks really stack up in our
lead article this month.

9/75

outputs of the tape machine and the
other to the AUX input of the mono
amplifier. Occasionally this setup will
lower the output of the recorder and
produce some distortion. In such a
case, you should insert an isolating
network as shown in the diagram.

Record Noise vs. Pickup Output
Q. I have a Dual turntable, Micro Acoustics QDC-1E pickup, and a Pioneer SA -9100 amplifier. Because of
the low output of the cartridge, I must
turn the volume up to between one
and three o'clock. The surface noise
of my discs is sometimes annoying,
and I often hear a low -frequency
rumbling. These noises change with
different records, from nearly inaudible to terrible. Can this be turntable rumble, or it is groove noise
(stylus friction) because my volume

control is set too high?-Michael Bartholomew, Hellertown, PA.
A. The relatively small signal output
of your cartridge has no bearing on
how much record noise the cartridge
transmits to the rest of the sound system. The cartridge produces record
noise and desired signal to the degree
that each is present on any given
recording.
The fact that some discs produce
more of this noise than others indicates that the problem you have is
actually with the discs, as the problem
varies from one to another. Some
low -frequency noise is on the discs
themselves, either because of problems during mastering or, more likely,
problems in the pressing process. In
this case, the rumble -like noise will be
more like a roar than a rumble. When
you have fine equipment, flaws in
discs are heard more easily (Of
course, the good things are also revealed.).
If you have a problem or question on audio, write
to Mr. Joseph Giovanelli, at AUDIO, 134 North
Thirteenth Street, Philadelphia, Pa. 19107. All
letters are answered. Please enclose a stamped,
self-addressed envelope.

AUDIO

6

Check No. 21 on Reader Service Card
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Studiocraft sound.
What makes Studiocraft an exceptional
speaker is more than its exceptional sound. It's
also the things you can't hear. Things like
advanced design and quality control technology.
ADVANCED DESIGN. Many significant

technical innovations are incorporated into
Studiocraft speakers, including quality
electronic components with extremely tight
tolerances, and computer grade wire-wrap
of all electrical connections to ensure greater
reliability and longer life.
QUALITY CONTROL. Every Studiocraft
speaker is tested by the Bose SyncomT" II
computer, a unique speaker testing
instrument that precisely matches woofers,
tweeters and crossover networks. This
guarantees that the Studiocraft speaker you

purchase is a duplicate of the laboratory
standard in construction as well as performance.
These are the reasons why Studiocraft
achieves more realistic sound reproduction
than other direct radiating speakers on the
market today full range performance
characterized by exceptionally accurate
instrumental and vocal timbre.
Listen to it. Studiocraft sound.

-

Studiocraft`
Stuctiocraft Systems, Post Office Box 2522
Framingham Center, Massachusetts 01701
Studiocraft cabinets have

www.americanradiohistory.com
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walnut grained vinyl veneer finish.
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Tape Guide

SOLVER

Herman Burstein
Comparing Specs
Q. Recorder A has the following
specifications: frequency response
20-20 kHz, wow and flutter .09%, signal-to-noise ratio 52 dB. Recorder B
has specifications of: frequency response 50-15 kHz, wow and flutter less
than .15%, signal-to-noise ratio 55 dB.
Recorder B sounds better than A.
Why? Is a full-track head better than
a quarter-track head?-Dean Frazier, Huntsville, Ala.
A. Recorder B should sound better
because (1) it has flatter frequency
response (although a more limited
range) and (2) it has a better signal-tonoise ratio. Many tape machines that
boast of response down to 20 Hz and
up to 20,000 Hz fail to keep response
flat within 1 dB or so throughout this
range. To achieve response out to
20,000 Hz, they may sacrifice performance in terms of noise and/or
distortion. They may also have a treble peak in an audible part of the
audio spectrum. To achieve response
down to 20 Hz, they may make simi-

Mo_

THE BGW 250B
DOESN'T HAVEFuses

Knobs
Meters
Current limiting
Hum
Noise

Thumps

High

price

BUT, IT DOES

HAVE-

Enough muscle to drive 2 -ohm loads
(340 -watts*)
Absolute speaker protection
(exclusive BGW SCR crowbar)
Virtually unmeasurable distortion*
Modular construction
12 rugged 150 -watt output transistors
High speed magnetic circuit breaker
True op-amp front end
Heavy %s" thick rack panel
Totally enclosed heat sinks
660-square inches of efficient heat
radiating surfaces
Rugged steel chassis
Mono -stereo switch
*Guaranteed specifications:
Stereo mode: 90-watts/channel into
8 -ohms, 20 -Hz -20 -kHz with less than
.1% total harmonic distortion (THD).
100-watts/channel into 4 -ohms, 5 -Hz 15 -kHz with less than .15% THD.
Mono mode: 180 -watts into 16 -ohms,
20 -Hz -20 -kHz with less than .1% THD.
200 -watts into 8 -ohms, 5 -Hz -15-kHz
with less than .15% THD.
The perfect mate is our new model 202
stereo preamplifier featuring the industry's most accurate phono system
82 -dB S/N, .01% THD, active 18 -dB/
OCT. Hi -Lo filters, studio type graphic
controls. See all 6 BGW power amps
and our new preamplifier at your local
dealer.

lar sacrifices.
A full -track head has the advan-

tage of higher signal-to-noise ratio
since it picks up more information
from the tape than do halt -track and
quarter -track heads. Also, the full track head permits tape flaws, such as
dropouts, to average out better (that
is, to be less noticeable). On the other
hand, a full -track head has the disadvantage that a given amount of azimuth misalignment results in more
severe treble loss.

Limiting and "Unlimiting"
Q.Can program material which has
been processed through a limiting
amplifier (limiter) be restored to its
original dynamic range?
Andrew
Butler, Victoria, B.C., Canada
A. A limiter or clipper completely
removes dynamic changes above a
particular signal level, no matter how
large a signal is fed into it. A complementary "unlimiter" would have
to detect how much dynamic range
had been lost. This is obviously impossible if the limiter has done its job
perfectly. A compressor, on the other

-

-

BGW Systems
P.O. Box 3742

Beverly Hills

SYSTEMSJ
in Canada.

CA 90212
(213) 391-0320

Recrion, Limited

Denison St.
Markham, Ont.
(416) 495-0880
Check No. 3 on Reader Service Card
105

hand, only narrows the dynamic

range of the program material, but
does not cut it off, as a limiter or clipper does. Thus, programs which have
been compressed may be processed
back to their original dynamic range
by an expander, if the expander is set

to complement the action of the compressor.

Taping Phono Discs
Q. I have questions about taping
new phono records. It seems that,
depending on the manufacturer,
recording levels on channels A and B
vary 4 to 5 db from each other. This is
more obvious with popular music
than with classical records. Is this
situation common? Also, when taping
records, should both channels be adjusted to the same level as indicated
on the VU meters?-Ted E. Hayen,
Lawton, Oklahoma
A. To the extent that each channel
on a stereo record has different frequency content, one may expect
some variation in sound level between channels. In the processing of
the master tape and subsequent tapes
until the sound gets onto the records,
there may be unbalance resulting in
different levels on the record even for
the same sound. Something like 2 or 3
db may be expected. But 4 to 5 db differences are a bit high. On the other
hand, rock records are not always
made with as much care as are
classical records. Too, it's possible that
the difference is not entirely on the
record, but partly in the calibration of
your VU meters.
In recording a tape from a record,
adjust separately the recording gain
control for each channel on the basis
of the VU meter indication. This may
result in different settings for the two
gain controls. It is assumed that the
two VU meters are identically calibrated, so that a given sound level
produces the same indication on

each.
If you have

a problem or question on tape recording,
write to Mr. Herman Burstein at AUDIO, 134 North
Thirteenth Street, Philadelphia, Pa. 19107. All letters

are

answered. Please

AUDIO

8
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Maxell introduces UD -XL.
The world's first cobalt/ferric/
crystal cassette.
The UD -XL is the only cassette ever to win
an Audio Grand Prix. Here's why:
Epitaxial formulation We combined the unsurpassed low/middle range abilities of gamma ferric Hematite with the high frequency performance of cobalt in a single crystal. Distortion,
for all practical purposes, simply doesn't exist.
No special bias or equalization necessary.
The shell, perfected We made the UD -XL shell a
full 40 per cent closer to absolute tolerance.
You get the truest head -to-tape contact and
running reliability ever attained.
Convenience engineered UD-XL has a five second non-abrasive, head cleaning, leader/
timer on each end. Plus replaceable peel -and stick labels for easy indexing.
Look for our Audio Grand Prix Champion,
the Maxell UD -XL, at better audio dealers nationwide, the home of our premium Ultra Dynamic and economical Low Noise cassettes.
Maxell Corporation of America,
130 West Commercial Avenue, Moonachie,
New Jersey 07074. Also
available in Canada.

For

I.
maxel
professional recordings
at home.

Ç!foxelI Q-porotion of Americo, he,vJersey.

Check No. 12 on Reader Service Card
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Audio ETC

J

Edward Tatnall Canby
NEVER

CAN TELL where true bi-

naural sound will pop up
these days, for listening inside
those thousands of headphones we
have been buying. By the time this
hits print, my latest binaural experiment will be audible to you, hopefully, right in your home. It'll get there
by radio, The Bottom Line-which
hasn't a thing to do with IRS Form
1040-broadcasts that were scheduled
to begin, all over, in mid -August. Try
your local FM schedule. We've found
a way to broadcast for both binaural
and loudspeakers and OK for both.
No-not stereo via phones! True binaural, specifically tailored from binaural mikes at ear distance. I've
named the principle The KC Factor,
for self and Don Ketteler, the sound
man who got me involved and who
did most of the work.
The Bottom Line is what we elders
would call a rock palace. It is a big,
successful, good natured place that
crowds itself into a vast ground -floor
cavern deep in the heart of the Village
(NYC)-great, dusky spaces; tall, oldfashioned iron pillars, art nouveau
style, and ex -factory, and the whole is
painted a dark dun color so that when
the lights go down, space becomes infinity. On the floor, a score of long,

narrow wooden tables jammed

around a thrust stage-the waitresses
practically climb onto them to reach
the customers. In there, you stay put,
unless you are a table hopper. On a
small projecting rear balcony, accessible by iron rung ladders, is the guts
of the place, sound and light, and one
of the finest, smoothest sound systems, for its size, this side of the A.
and the P. Slung from the ceiling are

great hulking speakers, dun -colored
too, their odd -looking downward aimed slats directing tidal waves of

sound to the tidal waves of young
people who wave up from the waves
of tables. ... enuf. It's a rock palace!
Two shows a nite and jammed to the
air conditioners for such acts as Manhattan Transfer (I was there-no fingers in ears and did NOT walk out)
or maybe Mike Bloomfield, David
Bromberg, Kenny Rankin, Rachel
Faro, the Persuasions (a cappella vocals), the Nitty Gritty Dirt Band &c &c
&c. That's the unlikely mise en scène
for our binaural.
Don Ketteler is a sound man who
inhabits the BL platform. He had read
my two "Ispy" articles (Audio, Nov.,
Dec. 1974), all about the Sennheiser
binaural plastic head with the miniature mikes hooked into its ears, and
had come up with a hot idea. His balcony, alas, is sonically defective; air
I

ducts and the like hem him in and they
make his job quite tough. Why not
try a binaural head, located at a favorable listening place, and monitor the
shows via binaural surrogate ears? Fas-

cinating, but things aren't as simple as
they seem in this world and that
project is still hanging. Still, Don got
himself an "Ispy II," (exactly like mine
except, of course, dun colored) and in
no time the boys were taking down
binaural on a cassette machine, just to
see what was what. Good, too, even
unto a Vivaldi concerto playing on the
big P.A. system in mono. (It sounded
exactly like Vivaldi played in mono.)
They did find that the best place for
Ispy Il was high up on one of those
iron pillars, above the audience and
well removed from the stage. That was

significant. Mike distance of some 30
feet or more to the nearest performer
vs. maybe an inch or so for the closeup cardioids used in the regular stage
show. Some contrast!
Then came another and better idea.
There was already
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remixed "live" tape

going out to a nearby FM station
which the management was planning
to expand into a big-time nationwide
hookup via "live" tape. Hey, why not
feed some of Ispy II into the remix
lines, and get binaural from the
BL-on the air! No sooner thought
than done, experimentally. Don had
the facilities and young engineers are
quick to enthuse. In short order, their
cassette was taking down a mix, partly
Ispy II's binaural signal from up on the
pillar and partly the regular broadcast
feed. Interesting.
The house P.A., you'll understand,
is strictly mono, one enormous audio
signal out of 16 or so mike channels
combined at Don's console. The stage
channels are necessarily either direct,
just from guitars, etc., or via ultra close cardioid mike-otherwise FEEDBACK. Totally dead and projected
directly as the "live" out -loud sound
of the performers. The radio feed is
separately mixed, via splitters, into an
arbitrary two channels out of all of
these same house channels. Note that
the actual loudspeaker P.A. sound is
almost totally suppressed in this sort
of system. It's only for the customers.
Well, the mix didn't work out very
well, and it was about this time that
Don contacted me, maybe for inspiration à la Ispy. Trouble was, they
found that in the phones, in order to
overcome the powerful mono signal
for the radio feed, the mix had to be
SEPTEMBER, 1975

Instant SuccEss - the NEW
Stanton Ggropoicc' turntable

Look at all these quality features,
many of them exclusively ours!
1.

Gyropoise"-frictionless magnetic suspension of
the platter.

2. Die cast aluminum T -Bar for sturdy structure.
3. 2 -Speed changer for 33 rpm and 45 rpm playback.
4. 24 -Pole synchronous high torque motor.
5. Belt drive for noiseless operation.
6. 12" die cast machined high polish aluminum

platter.
7. Unipoise" -single point tone arm suspension.
8. Anti -skate control adaptable to all types of styli.
9. Magnetic hold bar for tone arm convenience.
10. Stylus force slide (range 0 - 4 grams).

11.

Stanton state-of-the-art stereo or discrete
cartridge.

12. Viscous damped cueing control for featherlight

lowering of stylus.

It's the important exclusive features that make the difference.
Only Stanton Turntables have Gyropoise', the patented
frictionless magnetic suspension bearing-thus the platter
makes no vertical contact with the body of the structure. This

isolation eliminates vertical rumble.
Only Stanton Turntables have Unipoise", the patented single point tone arm suspension. The arm is supported by a
single pivot for both lateral and vertical movement.

Only Stanton Turntables come equipped with a state-of-theart Stanton cartridge, either
the 681 Triple -E calibrated
to the tone arm for stereo
playback, or the magnificent
780/4DQ for discrete.
See your franchised Stanton

13. Handsome walnut veneer base (comes complete

with dust cover).
ADDITIONAL FEATURES:
(a) Comes equipped with low capacitance cables
(b) Wow and Flutter-<- .07% din 45507 weighted
(c) Rumble-< -60 dB din 45539 weighted

dealer for
Bottom view shows simplicity of design.

MADE IN

a

demonstration
of this great
new product.

U S A.

For further information, write: Stanton Magnetics, Inc., Terminal Drive, Plainview, N.Y. 11803
Check No. 27 on Reader Service Card
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almost all-binaural-and useless for
loudspeakers. Fix things to sound OK
on loudspeakers (essential for any
broadcast) and there was no binaural.
What to do?
Binaural oldtimers will understand.
Binaural is Different. Each channel is
fed exclusively to a single ear; whereas via speakers we hear each channel,
each speaker, with both ears (and
thereby locate them in space). That
means utterly different requirements.
In mike technique. For loudspeakers,
notably in pop, plenty of cardioid ultra -close pickup, for crisp definition
and localization. For binaural headphone listening-distance, 'way off,
via omni-mikes (seldom used in
pop-the BL hasn't a single omni).
And of omnis, only two, spaced a
mere eight inches apart. Imagine
broadcasting that!
Did I say mono, above? Don
didn't get me. Wasn't the broadcast
mix two -channel, for FM stereo?
Well, yes, but my trusty ears heard the
house -mikes' sound, two -channel or
no, right down at the back of my inner
skull. It was MONO. So we checked-yep. Up at remix control old
Ketteler had set the multiple pan pots straight ahead, centered, in neat
rows. Probably just to look nice between shows, like pens and pencils on
a desk. So we had two -channel mono,
to mix with our binaural signal. No
.

wonder.
You simply cannot feed a strong
mono signal like that into phones. It
compresses the brain, kills every vestige of space and overwhelms binaural. (Even worse is to feed any signal
into one ear and not the other. Then,
all you hear is a one -eared jangle. Yet
a lot of pop and even some classical
does virtually this very thing, to get
sounds into one speaker or the other.)
All this gave me my own bright idea.
I
suggested for remix we set up
the panpots, just for experiment (and
NOT on the air!) at opposite extremes, either all -right or all -left. Crazy, but I was getting a hunch. We
would now have a feed that was not
mono, not stereo, but two-channel
discrete, the music split right down
the middle. Could use the binaural
signal to pull these channels together?
That was the KC Factor, incipient.
Via speakers this would sound incredible, as well as discredible. On
phones, it would be schizophrenic.
Just what I wanted! So Don followed
through. Next time I listened to his
mix, things were really beginning to
schizz. Via speakers, the remix feed
was two separate recordings of the
music, half-and-half sidewise. Via
I

phones, it was chaos. Now we took on
a new and useful tool, my handy TEAC
2340

quadraphonic recorder, so port-

able the boys almost didn't hail a taxi
to bring it to the BL. On two TEAC
tracks we recorded Ispy II from his pillar, pure binaural, plastic head and all.
On the other two tracks, we took
down the bifurcated experimental radio feed, right out of the stage closeup channel. Now we could blend variably to taste, and after the fact, KC was
beginning to define itself. Get the
idea?

Here's how. In practice, even the
deadest, most -discrete pop mixdown
has some sort of sonic meld to join the
final channels into a unity of space
and presence. Usually this is via a bit
of cross -mix, live or synthetic, here
and there, plus additional over-all ambience, the same. A well -recognized
art, even into classical technique
where ambience is already inherent in
the performance. We do it there
-close-ish mikes, separated, for definition. Then in mixdown an overall
ambience to focus and place the
whole. Standard approach.
Clearly, something of this nature
would be required for a Bottom Line
broadcast. My thought was to use the
binaural signal for this very purpose.
We could try! All we had to do was
turn on the TEAC and mix our channels to taste. It worked. At least, to my
satisfaction. (Ye Editor heard it, and
looked cryptic.) was delighted, behad a further and trickier
cause
hunch. Phones and speakers would
"see" this mixed signal very differently-and to our advantage, if we
played things right.
Take it from the speakers' viewpoint. To a pair of loudspeakers, Ispy
II's mikes, distant and close together,
are virtually a point source out in the
audience, an omni-ambience mike
(with, to be sure, a hint of stereo
spread, all of eight inches!), which
picks up not only space ambience but
the sounds of satisfied customers,
right down to the last bravo, which is
balm to sponsors' ears. Ah yes. We
needed that, and we had it. We could
even bring the audience up, between
musical numbers. So what could be
better, for loudspeakers via FM
broadcast?
Now look at it from the viewpoint
of the headphones, hearing the same
mixdown signal. Remember the 100
percent separation. In phones, a very
little binaural signal goes a long way, if
you give it a chance (no mono). Why
else does Mama N. give us only a few
inches? All we need. Otherwise we'd
have ears on stalks. We are so sensiI

I

tive to real binaural signals, separately
to each ear, that a tiny bit of signal in
one ear, the other channel being at
full level, is enough for complete bi-

naural fusion, roundness and

space-try it. Maybe

60 dB difference.
(And just try waggling the image from
side to side via your volume balance
control, as you can do with speakers.
Won't budge.) So-from the headphone viewpoint, a small increment
of binaural signal should be enough
to pull the close-up discrete signals
together and add binaural space and
realism. In fact-just about the
amount we use to liven up the signal
for broadcasting. That's the KC Factor.
You can have it both ways.
Of course, this isn't going to be a literal binaural pickup, as from Ispy's
own signal up on his pillar. That's OK
for phones, but poison for speakers.
What we do get via phones is parallel
to the speaker sound, a synthesized,
artificial but aesthetically -pleasing binaural effect, a lot better than mere

loudspeaker stereo via phones,
though even that often works out fairly well, as we all know. Can do better.
Get the formula, then. A generalized principle for all sorts of widely
different mike situations. You start
with your main or close-up signals,
whatever, and give them MORE separation and LESS ambience than you
want in the final mix. Then use the
distant, ambient -binaural signal to
pull the sound into desired focus and
space, to taste. Fix things right for
loudspeakers and-with the binaural
signal present-the sound will be automatically OK for phones. Binaural is
flexible, inside the headphones. In
practice, you may not need nearly as
much exaggeration as we used, but
it's good to start that way, just to see
how the thing works. So long as your
binaural signal is (a) relatively distant,
as ambience/audience sound, (b) can
be used to pull together that which is
overly separated and (c) add space
and liveness to that which is overly
dead and close, you should be OK for
results. Even in classical. Lots of ambience there already, but you still can
manage enough exaggeration, as per
above, to do the trick. That's the KC
Factor.
P.S. in stage whisper:
suspect that
two ordinary omni mikes (never cardioid) placed eight inches apart and
minus any head, should serve almost
as well as anybody's Ispy, though less
picturesquely. You can try, anyhow.
So now go out and catch the Bottom Line via your local FM. And have
your phones ready.
I
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The tuner that restates
the state of the art.

Imagine a stereo FM tuner that performs as
cleanly and vividly as your favorite records. That
has distortion so low it defies laboratory
measurement. That automatically rejects all
unwanted noise and interference.
You're looking at it. The YAMAHA CT-7000...
the new state of the art tuner. Its cost? $1,200.
So listen at your own risk, because you may
never be satisfied with any other tuner again.

It's the first tuner with Negative Feedback.
Long used in amplifiers to lower distortion, the
application of Negative Feedback to the CT-7000
has all but eliminated MPX distortion. (At 400 Hz,
for example, it's an unheard of 0.02%-and that
includes distortion caused by the measuring
instrument itself.) Also, Negative Feedback
eliminates the need for distortion -causing Side
Carrier Filters.
For superior separation of the left and right
channels, Yamaha designed a unique Phase Lock
Loop MPX Decoder Instead of being a single IC
chip as in other tuners, our Phase Lock Loop
consists of discrete components mounted on
their own circuit board, thus allowing precise
control in production and hand -tuning adjustment
to meet exact specifications.
A 7 -Gang Tuning Capacitor? Most tuners get
by with 4 or 5 stages. We refused to. By
designing the Front End with our unique 7 -Gang
Tuning Capacitor and utilizing Dual Gate MOS
FETs, the CT -7000 can receive the weakest
stations and, at the same time, accept an
extremely high input (up to volt input signal)
without overloading.
Advanced IF Amp Stages. Inside the IF amp
stage is the world's finest combination of ceramic
and L/C filters. This has resulted in an advanced
degree of selectivity (the ability to pick out a
desired signal while rejecting neighboring
frequencies). And maintains proper phase
linearity and minimum distortion (less than
0.08%).
A selectable IF Mode lets you choose the
width of the tuner's selectivity... narrow setting
for crowded band areas; wide setting for
uncrowded areas. The tuner's reception can be
optimized for virtually every listening situation.
Some other important differences. An Auto
B/end Logic Circuit automatically operates in
three stages to blend high and middle -high
frequencies for maximum stereo separation with
minimum noise and distortion on even the
weakest stations. And you don't need to get up
and switch in the MPX filter when a station turns
noisy. The CT-7000 does. it for you-silently,
automatically.
There's Auto -Touch Tuning that automatically
disengages AFC while you tune, for maximum
station selection. When you release the tuning
knob, AFC reengages and locks onto the station,
1

electronically fine-tuning it to the one point of
maximum stereo separation and minimum
distortion.
A unique Variable Muting Control makes it
possible to receive music where there used to be
just noise. This control lets you select the muting
cut-off level to an unbelievably low 10 dB (3 mg),
yet it can be adjusted to accommodate stations
up to 30 dB (30 mµ) in level.
Variable Output level permits adjustment of
the tuner's output to match the other input levels.
So, when switching from tape, to records, to the
CT-7000, you don't have to readjust your
volume control.

The end of Multipath Distortion. Reflection of
FM signals off their surroundings causes
multipath distortion. And that causes muddled,
distorted sound. Until now, you could rely on
inaccurate signal strength meters to orient the
antenna-or you could invest about 800 dollars
in an external oscilloscope.
The CT-7000 neatly solved that problem with
a unique signal minus multipath circuit which
when activated by the S -M front panel relay,
allows the signal strength meter to accurately
display the multipath content of the incoming
signal. Without guesswork, you now can zero -in
the antenna incoming signal to reduce to a
minimum multipath interference and distortion. In

YAMAHA

fact, tests show the S -M meter of the CT -7000 to
be three times more accurate for this purpose
than an oscilloscope.
Some things we didn't have to do. We could
have settled for just having the best performing
tuner in the world. But we also wanted it to be
the most reliable and durable.
That's why all the push buttons are silky smooth, precision reed relays instead of switches.
Why the flywheel is solid brass. And why, beneath
the walnut wood case, each circuit board is
protected by a stainless steel cover to guard
against stray noises and interference.
Or as Stereo Review summed it up in its
January 1975 issue: "Judged by its overall
measured performance, the Yamaha CT -7000 is
clearly one of the finest FM Tuners ever made. In
no respect was it less than superb, and in a few
areas-notably distortion, image rejection. AM
rejection, and pilot -carrier suppression-it was
either far better than anything we had previously
measured or simply beyond the measurement
abilities of the best laboratory instruments'
Your Yamaha Audio Dealer will be pleased to
demonstrate the incomparable CT-7000. Plus
other state of the art Yamaha components that
make up the system-designed to make you
unhappy with what you're listening to now.
Because, like life, the best is always yet to come.

INTERNATIONAL CORPORATION, P.O. BOX 6600, BUENA PARK, CA 90620
Check No. 32 on Reader Service Card
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Behind The Scenes
Bert
TIME WAS when the Consumer
Electronic Show was an annual
event, an industry extravaganza fiendishly timed to coincide
with the onset of Chicago's "sultry
season" in early June. Then the powers -that -be decided to hold a Winter
CES, in January when Chicago is cold
enough to freeze the you -know -what
off a brass monkey. Thus, these days
we must be sure to get our CES bashes
in the proper solstice. This, then, is a
report on the Summer CES, held as
usual in the cavernous reaches of
McCormick Place in Chicago.

The Consumer Electronic Show is
generally regarded as an industry "barometer," a reflection of equipment
trends and marketing emphasis that
can be expected during the following
year. In this recession year, people approached this show with an admixture
of trepidation, confusion, uncertainty,
a little sweetening of hope, and a tincture of optimism. If there was a prevailing attitude, it would have to be
"proceed with caution."
This was to have been the CES that
revitalized the industry's approach to
quadraphonic sound. You may recall
that a few months ago reported that
I

the hi-fi industry "rediscovered"
quadraphonic sound, and some of the
bigger companies were going to
mount massive programs promoting
four channel sound, in the hope that
this would lead them out of the sales
doldrums. These promotions did indeed take place and, in fact, are an
ongoing thing. However, the lead
time, from the inception of the campaigns to the opening of the CES on
June 1, was simply too short for most
companies to introduce new generations of quadraphonic equipment.
Oh, to be sure ... there were some
new models, but nothing like the
flood that had been anticipated. The
CES management put a brave foot forward by presenting a special exhibit
named "Quadarama." This was a well designed and neatly executed display
of the quadraphonic equipment of
many different companies, with no
emphasis given to any of the competing four -channel formats. In fact,
the CD -4, QS, SQ, and UD -4 camps

J

Whyte

have most commendably decided to
stop their internecine warfare as to
which of them produces the "best"

four -channel sound, in favor of promoting the over-all concept of quadraphony. This all helps, of course, but
as
talked to various manufacturers
around the Show, heard quite a bit
of the "quad is dead" sentiment expressed. Fortunately, after digging a
bit, you find that this pessimism has a
bit of "sour grapes" flavor. In general,
I

I

while quadraphonic equipment
didn't make the "big splash"

at this

there is evidently plenty of interest, judging from the amount of new
equipment purportedly "in the pipeline," and presumably due for introduction at the Winter CES.
The recession notwithstanding,
there was plenty of interesting new
audio equipment at the CES, and the
proliferation of costly "high end"
equipment was amazing. For example, there was a Stax amplifier, all
Class A, 300 watts per channel, at a
mere $3,000. The Lux company of Japan, which had a flirtation with the
American market through British Industries Corp. some years ago, is back
as Lux Audio of America and was
showing a complete line of receivers,
pre -amps, power amps, and a turntable. Highlight of their line was the
Luxman M-6000, a solid-state 300watt -per -channel, 114 -lb. brute amplifier tagged at $2,995! Sansui got
into the high -power amplifier act with
a big 250 -watt -per -channel unit. Ken wood is reaching for the audiophile
stratosphere. They showed their impressive 700 series units, comprising
separate tuner, preamp, and 170 -watt per -channel power amplifier, all three
for $2,250. Kenwood also showed one
of the most advanced quadraphonic
receivers at the show, their KR -9940
with full CD -4, SQ with wave -matching and variable blend, and RM (QS)
matrix facilities.
CES,

Still on the subject of amplifiers, the
new "glamour queens" of the amplifier world were being demonstrated.

Infinity Systems is finally producing
("just a trickle yet," say they) their
DSP Class -D switching amplifier. described this unit some time ago on the
I

occasion of my visit to Infinity. Rated
at 250 watts per channel, it is not
much bigger than some preamps and
produces virtually no heat in operation. Yours for $1,200. Yamaha was
showing their B-1 power amplifier
featuring vertical FETs, with an output
of 150 watts per channel ($1,600). The
companion unit is the new Yamaha
C-1 all FET preamp. This will delight
the more technically inclined "dialtwiddlers" with its host of controls, including such unusual items as built-in
signal generator with 4 selectable
sine -wave frequencies and a pink
noise generator. Projected price is
$1,800. Sony Corp. of America was displaying their 100 -watt -per -channel,
vertical-FET power amp, an 80 -watt per -channel vertical-FET integrated
amplifier, and a multi -control FET preamplifier. Digressing for a moment
from amplifiers, Sony was also demonstrating a doozy of a TV console
called the "Betamax," a 19 -in. Trinitron TV set combined with a half -inch
video recorder. There are two tuners
so you can tape one program while
viewing another, and there is also a
built-in timer that will record programs when you are absent. The picture quality on direct viewing and
from the tape is among the most brilliant and sharpest have ever seen.
At Phase Linear's suite, they were
showing the unit intimated would be
forthcoming from them in my evaluation of their Model 4000 preamplifier some months ago, to wit: an
add-on box containing the noise -reduction correlator and peak unlimit/downward expand systems. This
can be added to any preamplifier (or
receiver) with tape monitor facilities.
Projected price is $349.95.
should have mentioned that many
of the familiar hi-fi manufacturers
were not actively demonstrating their
equipment at McCormick Place, but
were using suites in various hotels
around Chicago. Plenty of firms were
at McCormick Place, but except for a
few special rooms, isolated away from
the main area, the acoustics were impossible, to say nothing of the noise
levels. There was an interesting juxtaposition in two of these McCormick
Place rooms ... one was occupied by
I

I

I
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Is it live or

is it Memorex?
Who knows?

In our most recent test, we
asked Ella Fitzgerald's old
friend and longtime jazz
arranger, Nelson Riddle, if he
was listening to Ella live, or
Ella as recorded on a
Memorex cassette.
He couldn't tell.
We believe that's a strong
endorsement of our exclusive
MRX2 Oxide formulation.
In fact, since we introduced
MRX2 Oxide, a lot of other ferric
tapes have been scrambling
to find something to beat it.
Nobody has.

MEMOREX Recording Tape.
© 1974,

Is it live, or is it Memorex?

Memorex Corporation, Santa Clara, California 95052

Check No. 14 on Reader Service Card
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THE

RAY

GOLD-PLATED
FACTOR.
In this age of planned obsolescence, unreliable performance
and shoddy workmanship are
almost taken for granted. But there
are still a few exceptional products
that are built to last and one of
them is the Revox tape recorder.
Revox dependability is
a combination of
many factors,
but perhaps
the most
important
of them
is advanced
engineering.
Borrowing from
space age technology.
Revox gold-plates all of the
electrical contacts on its plug-in
circuit boards, relays and rotary
switches. The result: every one of
these movable contacts, the ones
that usually cause most of the
problems, can be depended upon
to perform well for the life of
the machine. Obviously, gold
plating is considerably more
expensive than conventional tinning, but Revox thinks it's worth it.
Because Revox engineers
demand margins of performance
and reliability that far exceed
ordinary production standards, you
can own a tape recorder that will
work perfectly the first time you
use it and for years to dome.
And that's why Revox
is the only one
to back its A77
machines with
a lifetime
,IN
guarantee.

REVOX

VE11;
AT ALL
T E R1ST
ONLY PROMISE
Revox Corporation
155 Michael Drive
Syosset, N.Y. 11791
3637 Cahuenga Blvd. West
Hollywood, Calif. 90068
The illustration contains optional extras.

Cerwin-Vega, with the redoubtable
Gene (Earthquake) Czerwinski showing off his latest high -efficiency column -type speakers and caving in a
few chests with the 16 -Hz roar from
the corner "plugs" used in the movie;
the other room had Bill Johnson and
his Magneplanar speakers reproduc=
ing some lovely classical music with
exceptional smoothness and detail.
Inevitably, in the middle of a quiet
passage, the "earthquake" would leak
through the walls ....
Crown International was really gilding the lily in their hotel suite; they
had four of their electrostatic hybrid
ES212 speakers in a semi -circle. Each
speaker was bi-amped through their
new VFX electronic crossover, the
electrostatic top being driven by their
DC -300A amplifier and the dynamic
bass section by the new D -150A amplifier. Their IC -150 pre -amps fed the
crossovers. Source was the big Crown
four -channel tape machine, with master tape copies going through four
channels of dbx noise reduction. Gadzooks!
Genial Bob Fulton of Fulton Musical

Industries was demonstrating his
modular speaker
J
now the production
model, the final revisions having
gained almost 10 dB in efficiency
as
compared to the prototype.
The speaker is characterized by its
smoothness, high definition, and exceptional balance. People kept listening to 3 and 4 in the morning, as Bob
wisely played his own superb recordings to show off the virtues of his
beautiful Model

system. This

is

speaker.
Joe Alinsky of RTR Industries demonstrated something quite new and

interesting in the form of

a

column

speaker, in which the tweeter portion
consists of a specially fabricated array
of electrostatic units which gives a full
360° omnidirectional pattern. The
units are driven by their own internal
amplifier which has been specially tailored to the load characteristics of
electrostatics. Bass frequencies are
covered with a conventional dynamic
woofer. The smoothness of the om-

nidirectional electrostatics is outstanding ... a seamless, ultraclean
sound. This is a development that
bears watching.
The new Infinity Servostatik 1A is
now in production and was being
demonstrated with the new DSP
switching amplifier. Unfortunately, I
didn't get to hear it, but reliable surrogate ears say the combination is a
knockout. I'm told by Infinity President Arnie Nudell that one of these
days this system will show up on my
16

doorstep. I can hardly wait to play
some new tape masters on this rig!
The Ampzilla amplifier of Great
American Sound Co. now has a com-

panion pre -amp, the "Phaedra."
(Where does GAS President Jim Bongiorno get those names?) The styling is
rather clinical in black and white, but
looks extremely functional. Projected
price: $750.
I don't think it had anything to do
with the Bi -centennial, but the British
invaded the CES this year. The Federation of British Audio is a group of
British hi-fi manufacturers most of
whom have never sold their products
in this country. Some 11 of them were
displaying their wares at a special British section on the main floor of
McCormick Place. If, like me, you
read the estimable British publications, The Grammophone and Hi-Fi
News, many of the companies exhibiting will be familiar to you. The products of Acoustical Manufacturing
(Quad electrostatic speakers and amplifiers) and Decca (phono cartridges
and arms) are well known in this
country, but such high quality manufacturers as Richard Allen (speakers),
Linn Products (turntables), A. R. Sugden (turntables and amplifiers), Cam-

bridge Audio (amplifiers), Keith
Monks Audio Ltd. (phono arms,
record cleaning machines), Gale Electronics (speakers and turntables),
Lamb Laboratories (mixers, amplifiers), and KEF Electronics Ltd. (loudspeakers) will soon have their products in specialty audio shops across
the country. Raymond Cooke, the
head of KEF, is an old friend of mine
and used to attend my Everest recording sessions in London. Raymond was
a former associate of the grand, old
Gilbert Briggs of Wharfedale, and
since forming his own speaker company, the KEF speakers have enjoyed a
worldwide reputation for excellence.
have a pair of his new 104 reference
models, and their wide range and truly uncolored response are most impressive. All of the components and
finish are of the highest quality. KEF
does a lot of very sophisticated research in their speaker labs, including
such exotic techniques as laser holography. A most hearty welcome to our
British cousins, and I will look forward
to testing many of their products!
Needless to say, there were many
other interesting new audio products
at the CES ... enough to fill several
columns, but space is getting almost
I

scarce as Malossal caviar! As usual,
apologies to those whose products I
didn't get to see; maybe I can catch
them in the audio shops.
as
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The difference between the
Dolwrder 7100 and Teac's 2300S
is about two miles of tape.

The DOKORDER 7100 costs almost
$100 less than the TEAC 2300S. That's
about ten reels of the finest tape you
can buy, which will give you 12 hours
of recording time, which is equivalent
to some 24 albums.

That's an important advantage
because, like anything else you drive
these days, a tape recorder takes a lot
of expensive fuel to get you where

you're going and it's no fun to start
out empty.
Just as important, you won't have to
give up anything importantto get that
tape. When you compare functions,
features, specs and performance
you'll see ourtape recorder is as good
as theirs.

After you look at Teac listen to

DOKORDER

But when you compare price you'll
find us miles apart.

TEAC 2300S

DOKORDER 7100

Motors

3

3

Heads

3

3

Frequency Response at 7% ips

±3 dB, 40-24,000 Hz

±3 dB, 30-23,000 Hz

S/N

58dB

58dB

0.08%
0.08%
Wow and Flutter at 7'/º ips
$499.50
$399.95
Manufacturer's suggested retail price
Features and specifications as published by respective manufacturers in currently available literature.
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5430 Rosecrans Avenue, Lawndale, California 90260

Bi-AMpLificATioN
POWER VS. PROGRAM MATERIAL
VS. CROSSOVER FREQUENCY
John M. Lovda and Stephen Muchow*
the demand for clean,
high level sound reproduction has brought the concept of biamplification into prominence among
both audiophiles and professional sound men. In situations
where the system amplifier is being pushed to its limits and
the use of larger amplifiers could result in loudspeaker failure, biamplification provides a means of achieving low distortion sound and high acoustic sound pressure levels. If the
desired acoustic output level can be achieved without overloading the amplifier, as is the case with most home high fidelity systems, biamplification is unnecessary. However,
even these systems can benefit from biamping in terms of
higher sound pressure levels with lower distortion.
This article will focus on situations where biamplification
is useful by describing some of the theoretical and practical
advantages of this approach to achieving high sound pressure levels. Several objective and subjective experiments
will be described which were performed in an attempt to
determine optimum amplifier power ratios and crossover
frequencies. The results of this work provide insight as to
why biamplification can improve performance. Finally, a
typical sound reinforcement system will be described for
use in high sound pressure level applications.
OVER THE PAST several years,

Single Amplifier System
A conventional arrangement consisting of a single amplifier feeding a multi -driver loudspeaker system is shown in
Fig. 1. The output of the amplifier is fed into a passive large
signal crossover network which contains a low-pass filter,
high-pass filter, and (usually) a high frequency attenuator. In
many home high fidelity or studio monitoring systems, a
mid -range loudspeaker and crossover section is also found.
The corner frequencies and rolloff slopes of these crossover filters are optimized to match the acoustic characteristics
of the loudspeakers and to protect the speakers from signal
frequencies which may be potentially damaging. The most
common area for concern regarding loudspeaker danger is
the resonance frequency point of high frequency drivers.
Depending on the internal damping of the diaphragm, signals in the resonance region can cause excursions of ex *Sr. Development Engineers,
Shure Bros, Inc.
Evanston, III.
LOUDSPEAKER SYSTEM
MASTER

LEVEL
AUDIO
IN

Fig.

AMPLIFIER

I

PASSIVE
HIGH FRED
CROSSOVER ATTENUATOR

[TWEETER

Ir
L. F.

1-Single amplifier system.

[(WOOFER

I

cessive magnitude, resulting in physical destruction. To minimize this problem at high operating levels, high- and mid frequency crossover networks should be designed with
skirts that are sufficiently steep to keep the acoustic output
of the driver in the resonance region at least 20 dB below
the normal passband level.
The output of the high-pass filter normally connects to a
resistive attenuator, providing level adjustment for the
tweeter to attain a desired acoustical balance. This attenuator is usually a T or L pad constructed either with a
stepped or a continuously -variable resistive network. Because high -frequency drivers are typically more efficient
than low -frequency speakers, some attenuation is usually
necessary.
The basic advantage of the single -amplifier arrangement
is simplicity-one amplifier and speaker system are the only
components required. There are several major disadvantages, however, if the system is to be operated at high
acoustic output levels.
First, the crossover components, including the high -frequency attenuator, must be specially selected for high -power use. Capacitors are usually metalized mylar, non -polarized types. For sound reinforcement applications where
high peak -output power is the rule, the capacitors must also
have high breakdown -voltage ratings (100 volts or higher)
and low dissipation factors (typically less than 1% at 1 kHz).
Capacitance values as high as 504 may be necessary if the
system is designed with four-ohm speakers and a low

crossover frequency.

Inductors can be either air or iron core but must not saturate. The wire gauge in the coil must be sufficiently large to
keep the Q high and reduce power loss to a minimum.
The power resistors or rheostats used for the high frequency attenuator are usually wire -wound devices of high wattage rating. This is necessary because the sensitivity of
the tweeter must be reduced to match that of the low -frequency speaker by dissipating the power difference in the
resistors. Tapped auto -transformers can be used as high -frequency attenuators and in this application provide very low
loss. However, they must also be large enough to avoid saturation and are more expensive than resistors.
A second disadvantage is related to the generation of distortion components during amplifier clipping. Consider first
a high -amplitude, low -frequency signal. Should the level
become large enough to clip the amplifier, high -frequency
distortion components will be generated whose frequency
distribution is dependent upon the degree of clipping. Conversely, if high-level, high -frequency information is presented in a pulsed fashion causing the amplifier to clip, low -frequency distortion components will be generated at multiples of the pulse rate. (This was discussed by C.R. Anderson
and P.W. Jenrick in "A Practical High -Frequency Track ability Test for Phono Pickups," Audio, August, 1972, pp. 3436.)
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Power Ampiifie-

The new BA 5000 Power Amplifier from Sansui
The most dramatic component in Sansui's
new "DEFINITION" Series. the BA 5000 solid-state
paver amplifie- is capable of 300 watts min rms per
clannel into 8 chns, both channels driven, from 20
ter 20.000 Hz, wi-h rc more than 0.1% harmonic distortion in the sterec moce. What's more, the BA 5000
con be strapped ror nono operation to deliver 600
volts rms under the some conditions.
A true monster amplifier.
But that's rct all. Unlike other solid-state
o-rolifiers, the BA `CCO has a huge, laboratory qual -y output transfo -mer, enabling it to deliver
rated power into 2.4 or 8 ohms plus 25 voit line

output in stereo and 4, 8 or 16 ohms plus 70 volt ne
output in mono. A rating cf `00 watts 'io c 16 ohm
mono load with no more than 0.1% harmonic
distortion, 20 to 20,000 F-;. s simply unprecedented
-ransistor equipment.
The "DEFINITION" series also includes the
EA 3300, our Junior Moreier, and the CA 3030 a \ery
high quality, low distorticr o-eamplifier.
For professiona s sophisticated audicp-iiles
and monster lovers everywhere. See it and 'ouch
if it you wish at your nearest Sansui franchised
I

i

dealer or write for compete i-erature.

SANSUI ELECTRONICS CORP.

SANSUI ELECTF.IC CO. LTD.

Woodside, New York 1137' Gardena, California 90.47
Tokyo, Japan SANSUI AUDIO El ROPE S.A. Antwerp, Belç Turn
ELECTRONIC DISTRIBUTORS (Canada) &C
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Biamplified System
A biamplified system consists of a low-level passive or active crossover network and two power amplifiers (see Fig. 2).
The incoming low-level signal is first split into low- and
high -frequency bands and then routed to separate power
amplifiers. These amplifiers are directly connected to their
appropriate low- and high -frequency speakers. Although it
is not a necessity, a properly designed speaker system for
biamplified use should have some means of high -frequency -driver protection. This circuitry will help prevent failure
due to reverse hookup of low- and high -frequency speakers, amplifier turn -on transients, and amplifier failures. Although the cost of the biamplified system is greater due to
the addition of a second power amplifier, several advantages result.
First, a large degree of circuit design flexibility is allowed
because the crossover network operates at low signal levels
and is terminated by the high input impedances of the pow -
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2-Biamplified system.

a passive biamp crossover design, components with reduced size and power -handling capabilities
can be employed. High -value, low -loss, expensive capacitors are unnecessary because of the increased termination

er amplifiers. With

impedance. If an electronic crossover is used employing active filters, inductors can be eliminated completely. Activefilter design also permits the use of filters with extremely
steep roll -off rates when necessary, at reasonable cost and
circuit complexity. One commercial design employs a novel
circuit in which the high-pass signal is directly obtained by
filtering, and the low-pass signal is derived by taking the difference of the input and the high-pass signals. Regardless of
component tolerances, the high- and low -frequency outputs of this circuit complement each other exactly in the
crossover region. Crossover frequency selection can also be

accomplished with
switching.

a

minimum amount of component

The second advantage is the ability to assign different
power output capabilities to the two frequency bands. By
matching the peak -voltage capability of the amplifier with
the recommended maximum voltage rating of the driver,
transient program peaks and noise spikes will be clipped
and limited to a safe value. This protection is provided regardless of gain settings of the previous stages or the voltage
levels present at the low frequency speaker. The use of "super" amplifiers or bridged pairs of amplifiers connected to a
single amplifier system cannot provide this safety factor
without external speaker protection circuits. In many applications, small high -frequency amplifiers can be used without compromising system performance. As will be shown
later, this requirement relates directly to loudspeaker efficiency and crossover frequency selection.
The ability to drive an unlimited number of power amplifiers using one crossover network is another advantage of a
biamplified system. This arrangement is possible when using
power amplifiers with high input impedances. This added
bonus becomes very economical in large sound -reinforcement applications.

Now and Forever

WITH A QUAD 33, ANY PICKUP CAN
BE PROPERLY MATCHED TO GIVE
THE FINEST PERFORMANCE OF
WHICH THAT PICKUP IS CAPABLE (1)
1.(a) Equivalent input noise at the
exceedingly low figure of 0.5uV.
(b) An input load which is a pure

resistance at all frequencies.

5° 0-20 KHZ.
(c) An input dynamic range of close on

better than the finest
recordings now available.
(d) Provision to place the pickup
dynamic range (60-70dB) in proper
relation to the amplifier range so
there need be no compromise
100dB, 30dB

Tomorrow
PICKUP INPUT
THE

IS
QUAD 33
UNIQUELY PLACED TO MEET THE
NEEDS OF THE FUTURE (2).
2.

Digital mastertapes for disc cutting
and further refinement of the pickup
cartridge will lead to lower noise and
less distortion, and may make a major
contribution to better sound in the
next decade. The Quad 33 can do full
justice to each and all of these
possibilities.

Send postcard for illustrated leaflet
to
Acoustical Manufacturing Co. Ltd.,
Huntingdon PE1S 7DB, England

QUAD
Products of
the Acoustical
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to the original sound.
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ll'nd only to the III.
The new Shure M95ED phono cartridge combines an ultra -flat 20-20,000 Hz
frequency response and extraordinary trackability with an utterly affordable
price tag! To achieve this remarkable feat, the same hi-fi engineering team
that perfected the incomparable Shure V-15 Type Ill cartridge spent five
years developing a revolutionary all -new interior pole piece structure for
reducing magnetic losses. The trackability of the M95ED is second only to
the Shure V-15 Type Ill. In fact, it is the new "Number 2" cartridge in all
respects and surpasses much higher priced units that were considered
"state of the art" only a few years ago. Where a temporary austerity budget
is a pressing and practical consideration, the M95ED can deliver more
performance per dollar than anything you've heard to date.
Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204
In

Canada: A. C. Simmonds & Sons Limited

SHURE

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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In terms of acoustical benefits, perhaps the most widely
discussed advantage of biamplification is the ability to attain
higher sound pressure levels without clipping than with a
single amplifier of comparable size. Consider a composite
signal with 250 -Hz and 10-kHz components and assume the
low -frequency component is twice as large as the high -frequency component. If this signal is fed to an amplifier with a
40 -volt peak -output capability, the low- and high -frequency
components could only reach peak levels of 26.7 and 13.3
volts respectively before clipping. Biamplifying the system,
HIGH FREQUENCY
OUTPUT

TAPE RECORDER

PEAK

RESPONDING
METER

SHURE SR106
111.

ELECTRONIC
CROSSOVER
STORAGE
OSCILLOSCOPE

LOW FREQUENCY

OUTPUT

Fig.

3-Setup for biamplified peak -level test.
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high -frequency content.
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two amplifiers capable of 26.7 -volt peak and 13.3 -volts peak,
respectively, would provide the same undistorted output
level with this test signal. Converting these peak voltages to
rms values and assuming an 8 -ohm speaker system, this suggests that a power amplifier capable of producing 55.6 watts
(44.5 + 11.1) provides the same performance as one with a
rating of 100 watts. When the low -frequency amplifier clips,
the harmonically -related distortion products are isolated to
the low -frequency speaker only. These products will be naturally attenuated somewhat by the response roll off of the
woofers at high frequencies due to the voice coil inductance.
Impressive as the previous power comparison might appear, realistic wide -range musical signals present a more
complex problem to the sound system designer. Although
no exact formula exists for specifying biamplified system
parameters, it seems apparent that crossover frequency,
power amplifier size, and musical spectral characteristics
must be interrelated. The following experiments were designed to examine the relationships among these variables
and to determine basic guidelines for use in designing and
optimizing practical biamplified systems.

50

1,00

l00
CROSSOVER

FREQUENCY IN

10,000

20,000

HERTZ

Fig. 6-Ratio of high (VH) and low (VL) frequency peak levels vs. crossover frequency for program material with heavy

low -frequency content.

An experiment was performed in which three spectrally
different types of program material were analyzed electrically. The program material for the experiment was separated according to three classifications: heavy low -frequency content, heavy high -frequency content, and that which
had an even -frequency distribution. Selections from records
were used for the low- and even -frequency distributions,
while a tape recording of a female vocalist in a live performance was used for the sample with the heavy high -frequency
content. Because this program material would be used later
in a listening test, all three program sources were subjectively matched for overall level, and carefully recorded
on a tape for convenience and repeatability. Before analysis,
the output of the tape was first separated by an electronic
crossover with switchable crossover frequencies of 200, 500,
800, 2600, and 5000 Hz. The signal output was then measured
with a peak -responding meter and storage -type oscilloscope, so that it was possible to visually observe as well
as measure the peak output -voltage characteristics. Peak voltage measurements were made at both the low- and
high -frequency outputs as shown in Fig. 3. Using this equipment, the peak voltage within a chosen spectrum could be
measured and tabulated. Graphical representations of the
measured results are shown in Figs. 4, 5, and 6.
The curves plotted represent the numerical difference between the low- and high -frequency peak levels expressed in
dB, with 0 dB on the graph corresponding to equal low- and
high -frequency peaks. The dB values on the vertical axes
represent the voltage or power ratios that would be required for uniform clipping of both the high- and low -frequency bands at various crossover frequencies. These ratios
all assume identical sensitivities and impedances of both
speakers. As expected, the slope of the curve in all cases indicates that low -frequency peak energy is greater than high frequency peak energy when the crossover frequency is
shifted upward. The converse is also true, with the point of
equal distribution located at approximately 300 Hz for the
low- and even -frequency distribution material and approximately 700 Hz for the material with high -frequency predominance. These results seem to indicate that to efficiently
biamplify wide -range program material using identical
power amplifiers, a 300-Hz crossover frequency should be
used. It can also be seen from these graphs that as the
crossover frequency is shifted upwards, for example to 2600
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The BSR Silent Performers.
State-of-the-art belt -drive turntables
at today's state -of -the -wallet prices.
For years most expensive manual record playing devices have used belt -drive as a
smooth, trouble-free-and most importantsilent method for transmission of power.
Now, our engineers have succeeded in integrating a highly -refined belt -drive system

into more affordably -priced turntables.
They offer a combination of features and
performance not yet available in even more
expensive competitive models. We call
them the Silent Performers.
Four models are available. The 200 BAX is
the deluxe automatic belt -drive turntable.
Full automatic capability is achieved with
a gentle yet sophisticated 3 -point umbrella spindle. It has a heavy die cast
platter, high -torque multi -pole synchronous motor, tubular "S" shaped

B

adjustable counterweighted tone
BSR

BSR 200 BAX-Deluxe

arm in gimbal mount, viscous cueing, quiet
Delrin cam gear, automatic arm lock, dual range anti-skate, stylus wear indicator and
much more. Included are base, hinged tinted dustcover, and ADC VLM MKII cartridge.
The 20 BPX is an automated single-play belt drive turntable. It has the "S" shaped tone
arm and features of the deluxe automatic
model with a precision machined platter
and ADC K6E cartridge. It comes complete
with base and dustcover. Model 20 BP is
identical but without cartridge.
Model 100 BAX (not shown) automatic belt drive turntable has a low mass aluminum
tone arm with square cross section
and a precision machined platter.
It is packaged with base, hinged
tinted dustcover, and ADC K6E
cartridge.

Consumer Products Group

(USA) Ltd. Blauvelt, N.Y.

automatic belt -drive turntable

10913

BSR 20

BPX-Automated single-play belt -drive turntable

Check No. 6 on Reader Service Card

www.americanradiohistory.com
AmericanRadioHistory.Com

Hz, the high -frequency peaks are as much as 6 dB lower.
This indicates that the high -frequency power amplifier used
could be smaller, requiring approximately one half the clip-

ping -voltage capability of the low -frequency amplifier.
Conversely, the low-frequency amplifier requires a clipping
level 6 dB higher than the high -frequency amplifier to faithfully reproduce wide range material. From these results, a
theoretical minimum high- to low -frequency ratio may be
determined at various crossover frequencies for a given type

of program material.
The results of these measurements could be interpreted
as a guide for determining amplifier power ratios as a function of crossover frequency. Our experience, however, has
shown that substantial amounts of low -frequency as compared to high -frequency clipping are normally tolerable
without any apparent deterioration of sound quality. This
tolerance to clipping prompted two psychoacoustical experiments to gain additional insight into actual power amplifier requirements for biamp operation.
The first of these experiments was designed to provide information regarding power ratios vs. crossover frequency. A
switchable biamp system was devised whereby the listener
could compare an undistorted signal with a signal distorted
in either the high- or low -frequency section only. Figure 7A
shows the setup used for low -frequency clipping, while Fig.
7B shows the setup used for high -frequency clipping.
Amplifiers A and B were both operated well below their
output -clipping points. These amplifiers made up the undistorted system. These amplifiers made up the undistorted
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system. The clipping point of amplifier C was made continuously variable from 8 to 40V rms by means of a variable auto transformer on its a.c. power line. Prior to this test the distortion characteristics of this amplifier were verified to be
uniformly low over the range of adjustment. Amplifier D
was introduced so that the listening level could be easily adjusted while maintaining a predetermined clipping level.
The two low-pass filters shown at the outputs of amplifiers B
and C in Fig. 7A were provided to simulate the normal high frequency rolloff typical of low -frequency loudspeaker sections. This filter had a 6 -dB -per -octave rolloff slope with the

corner frequency located above the crossover point.
During each experiment, the test subjects were asked to
lower the clipping point in amplifier C, while comparing it
to the unclipped amplifier B until a difference or increase in
audible distortion was noted. By combining the results of
each experiment, a high -to -low -frequency power ratio was
determined for each test subject. Several interesting phenomena were noted from the data obtained. First, the variance of listener tolerance to distortion was quite wide. Some
people would accept substantial clipping on peaks and
make judgments on average levels only, while others appeared to be sensitive to the slightest differences. This variance was more severe on the live recording which exhibited
the highest peak -to -average ratio. Second, with the selection of either a 200 -Hz or 500-Hz crossover frequency, low frequency distortion was essentially inaudible, even with the
signals substantially clipped. The bass content of the program would subtly diminish as the clipping became increasingly severe, and only at extremely low clipping voltages
would intolerable distortion occur. These observations
make sense when one considers that the low -frequency
loudspeaker system tends to roll off higher -frequency distortion components. In addition, those high -frequency distortion components that are reproduced are masked by the
output of the high -frequency loudspeaker section. This effect diminished as the crossover frequency was raised, but
was noticeable for all but the 5 -kHz crossover setting.
Considering the degree of clipping observed on an oscilloscope during these tests, it is apparent that biamplification provides a psychoacoustical means of reducing perceived distortion. The power ratios observed followed the
same general trend as was previously measured electrically,
but the large variation between listeners suggested that an
average curve would be of little value. The data presented in
Figs. 4 through 6 consequently represent reasonable guidelines for determining amplifier power ratios.
The second experiment was designed to measure listener
tolerance to clipping distortion. For this test, the subjects
were repeatedly presented the same musical cut and asked
to rate the fidelity according to a list of five performance criteria ranging from very clean (unclipped) to very distorted
(clipped). Each time the selection was repeated, the low -frequency clipping point was changed in a random fashion
while the high -frequency channel remained clean. Five output -voltage clipping levels, spaced 6 dB apart, were selected. During the course of the experiment, each level was
used twice to establish if listeners had any measure of repeatability. An unclipped selection was played first as a listener reference and was reinserted later in the random sequence.
As in the last experiment, listeners' opinions varied widely
as to the quality of the selections. The ability of the individual to correctly match two selections with the same clipping
level when separated by time was rather poor. There was a
tendency to be conservative, rating the clean and slightly
distorted passages as fair and only the most heavily clipped
selections as poor.
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We're not afraid

to turn our back
on you.

Introducing
the RS 4744
We can afford to be very

"...well above average
in the important performance aspects."
Take power, for example. Popular Electronics found the RS 4744 "conservatively rated" at 60 watts per
channel, min. RMS at 8 ohms from 20Hz to
20kHz with no more than .25% Total Harmonic Distortion. Which made it "outstand-

forward about our back.
Because the back of our RS
4744 stereo receiver is one of
the most versatile you'll ever see. We've got.
phono inputs for two different turntables. And
dng for a receiver in the RS 4744's price
two sets of tape monitor input and output
range." FM 50 dB quieting sensitivity was
jacks. And terminals for main speakers, reimpressive-"a very good 3,uv in mono
equally
mote speakers, and PQ4 speakers. And three
in stereo."
351.Lv
and
AC power outlets, one switched and two un But don't take our word for it. Or their
switched. The rest you can see for yourself
word for it. Go see the RS 4744 for yourself.
in the picture above.
Back or front, any way you look at it, the
But what's behind our back is just as imRS 4744 is one fine stereo receiver.
pressive as the back itself.
*Popular Electronics, December 1974 Issue.
As Popular Electronics* put it, the RS 4744
"met or surpassed all the published specifications we were able to test" and was
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As part of the experiment, the unclipped high -frequency
channel was shut off and the listeners were able to compare
the apparent distortion level of the clipped amplifier alone.
In almost all cases, the amount of distortion perceived increased dramatically when the clean high -frequency signal
was removed. This provided further verification that the unclipped channel has a psychoacoustically beneficial masking
effect on the distortion products generated by the clipped
channel. This effect was greatest at lower crossover frequencies but continued to be substantial even at the highest
crossover frequencies. Considering the fact that many
sound -reinforcement amplifiers used for high-level applications are clipped a large percentage of the time, this
masking effect is most likely the underlying reason for the
subjectively lower distortion sound quality and increased
levels available when a biamplified system is used.

Based upon this review, a power ratio should be deter-

mined.

3. The above ratio should be modified in accordance with
any differences in the sensitivities of the loudspeaker sections being used.
4. The power amplifier sizes are then computed based on

the specific sound passages required for the application.
5. If the above power requirements exceed the system capabilities, additional speakers, more efficient speakers, or a
change in crossover frequency should be considered.
It should be pointed out that most wide range systems capable of biamplified operation have been optimized for the
crossover frequencies stated and degradation of performance or physical damage might result if the crossover frequency is changed.
Figure 8 shows a typical large sound reinforcement system
used for wide range program material at high sound presSummary
sure levels. The system consists of one electronic crossover
When designing sound systems for high-level music re- with splitting frequencies set for 2600 Hz, five power ampliproduction, proper consideration of the effects of masking fiers each capable of 28V rms output, and four 16 -ohm,
and high -frequency -driver power limits will produce the wide -range portable loudspeaker systems. One amplifier
desired combination of low distortion and high reliability. drives all four high -frequency sections at a maximum
of 50
The following steps should be considered in order to deter- watts each. The high -frequency level can be easily adjusted
mine the correct amplifier sizes for a biamp system:
using the amplifier gain control. The four low -frequency
1. The crossover frequency, power handling capabilities,
amplifiers are connected to form two bridged -pair (series and sensitivites of the various loudspeaker sections should connected) amplifiers, with each pair capable of providing
be noted.
200 watts (57 V rms) to each low -frequency system. A de2. Figures 4 through 6 should be reviewed with some feeltailed wiring diagram of a bridged pair is shown in Figure 8B.
ing for the type of program material to be reproduced. The inputs to the amplifiers are parallel connected out of
phase with each other and the outputs are series connected.
This arrangement provides twice the voltage swing and four
times the power output of a single amplifier. Both output
terminals are floating above ground and must not be conSHURE
4 HIGH FREQ SECTIONS
nected to the chassis. Note that each low -frequency speaker
SR 105
,.¡
PARALLEL
CONNECTED
AMP
can receive more power than its matching high -frequency
driver, while still providing isolation to the high -frequency
HIGH FREQ
SHURE
AUDIO
drivers from 80 V spikes. The sound system could easily be
106
SR
IN
expanded by connecting additional amplifiers and loudCROSSOVER
LOW FREQ
speakers to the crossover outputs.
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In conventional wide -range sound reinforcement systems, where single amplifiers are often driven into clipping,
the use of biamplification techniques can be beneficial.
Biamplification offers audibly lower distortion, decreased
amplifier power requirements, and increased speaker protection. The reduction in apparent distortion in a properly
designed biamp system is in part due to the high -frequency
rolloff of the low -frequency speaker section and to the
masking of low -frequency distortion products by clean
high -frequency program material.
Peak program measurements indicate that the peak -voltage distribution in the high- and low -frequency bands of a
biamplified system are nearly equal at crossover frequencies
between 200 Hz and 500 Hz. As the crossover frequency is
increased, the peak program content in the low -frequency
band increases while the high -frequency peak program
content decreases. At higher crossover frequencies, the
power demands placed on both the high -frequency amplifier and speaker are reduced. This decreases the chance of
high frequency speaker damage.
Biamplification also offers non -acoustical advantages such
as flexibility of crossover network design, ease of system expansion, and simplified means for level adjustments of both
the low- and the high -frequency sections. It is readily apparent that biamplification offers many advantages worthy of
serious consideration in the area of high sound pressure level sound systems.
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The best way to pick a speaker
is with your eyes open.
All speakers are not alike.

Even speakers that appear similar can
sound very different.
For example, when you compare a
BIC VENTURI'° speaker system with
others, you'll be astonished at how much
more sound it delivers... even from a modest
amplifier.

Behind the speaker grille you'll see the
Venturi name over a cabinet slot that looks
like a bass reflex "port" but isn't. "Bass reflex" speakers, whether they use slots, holes,
or shelves, merely resonate an enclosure to
a single frequency, achieving bass emphasis
only at that one point.
The opening you see on a BIC
VENTURI cabinet is the
M)
terminus of the Venturi
path inside the enclosure
(U.S. Pat. 3892288). It
works as an acoustic transformer to produce bass energy as much as
140 times greater than would otherwise be
achievable from a woofer alone in the same
size cabinet.

BIC

A-Shows output of low

B-Output

Sound pressure reading.
90 dB. Note poor wave
form.

(under the same conditions as Fig. A) Sound
pressure reading 111.5dB
(140 times more output
than Fig. A) Note non distorted appearance.

frequency driver when
driven at a freq. of 22 Hz.

of

VENTURI coupled duct.

Oscilloscope photos reveal that a BIC
VENTURI speaker actually eliminates harmonic distortion from reproduced tones, literally purifying the sound and resulting in
clean, tight and extended reproduction. That
you can hear!
Notice the square -shaped mouth of the
exclusive BICONEXc midrange horn (pat.
pend.). This unit is exceptionally efficient. It
has remarkably smooth, uncolored response
because of its unique conical/exponential

flare. It is made of an inert substance to avoid

"ringing" and spurious resonances. But,
equally important, it provides wide-angle
dispersal of sound in both horizontal and
vertical planes, making o©e BIC
VENTURI
o
FORMULA 6
speaker positioning nonM
"".
critical. There is a super
tweeter that operates in
only the last octave for
accurate musical timbre.
Fig.
Even the control panel on the front of
the baffle board is a surprise. It controls an
exclusive built-in device (pat. pend.) which
DeL
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amplifier loudness
settings, you hear
all the music, all
the time. This is accomplished automatically
with the switch in the "on" position, or, you
can adjust tonal balance manually for the
type of music you play or the kind of sound
you prefer.
There's really much more to BIC
VENTURI speakers such as how they compare with other design types in performance, and the way they function in a high
fidelity system.
If you want to read some interesting
and informative literature, ask your franchised BIC VENTURI dealer for a copy
of our new 20 -page consumer guide to loudspeaker performance, or write to us: B I C
VENTURI, Westbury, N.Y. 11590. Div. of
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BIC VENTURI

How Valid

is

the FTC

Preconditioning Rule?
Joseph V. DeMarinis*
INCE November 1975, the Federal Trade Commission has required that audio amplifier power ratings
be based on measurements made after one hour of
operation at one third of the intended full -power rating, using a 1 kHz sine wave signal.
This generates a much more severe design requirement
than had previously been considered necessary and has

-

1
Overall view of calorimeter used to measure power
dissipation.

Fig.

raised concern among the audio engineering fraternity regarding the technical validity of the ruling. To determine if
there is a basis of realism behind the new requirement, this
writer felt it appropriate to examine the peak -to -average
power ratio of a wide variety of program material and conduct other experiments to see if (or how) it might be pos *Mgr., Audio Eng. GTE Sylvania, Batavia, New York

Fig. 2

-

Internal view of calorimeter.
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Get yourselfthe big one!
1,757 illustrated pages of
detailed audio reference for
the working technician ... the
student ... the hi-fi buff!
Here's a comprehensive volume especially designed for the man or woman
who has an understanding of electronics
and an interest in audio technology.
The Audio Cyclopedia is the most authoritative reference book ever published on
this subject. It includes every phase of audio
technology-plus the latest information on
solid-state and integrated circuits.

25 informative chapters ...
convenient format so you find what
you're looking for... quickly... easily!

Each of the big, information -filled chapters
covers in depth one of the major areas of audio
electronics. You'll find anything you could
want to know about everything-amplifiers,
acoustics, meters, transformers, coils, transistors, diodes, filters ... plus much, much more!
All information is presented in easy-tounderstand,questionand-answer format. For
"instant find," there's a unique index and reference system so the

information you
need is always at
your fingertips.
Send for this complete reference
library today

Complete your reference
library with this Modern
Dictionary of ELECTRONICSI
This handy volume is a convenint
way for you to keep abreast of al_
the latest happenings in the everchanging field of electronics.
Modern Dictionary of Electronics
gives you clear, concise definitions of 18,500 terms commonly
in use today in the fields of communications, microelectronics,

1)1CTI!3P1r` R>"

Modern Recording How To Build
Speaker
Techniques
Now, whether you're Enclosures
a would-be recording Here's the book
artist or an experi- to use if you want
enced engineer, you to build enclocan find out all about sures that give you
the techniques that realistic sound
are being used today reproduction. Inin pop recording. cludes directions
Learn how to cut for enclosures to
your own records, fit any application
and how to use equip- . . . any price

needs but fits your
budget besides. If
you ever plan to
invest in any hi-fi
equipment at all,
this book is a ment and controls range.
must.
creatively.
Yours for a low
Yours for a low

$4.50

Just $9.95

'

IOW

Clip out and mail this coupon today!
YES ! I want to know more about audio electron-

For more
audio information ...
Take one
or more of
these handy
paperback
guides.

system that not
only meets your

$3400
107

fiberoptics, semiconductors,
reliability, computers and
medical electronics.
It's yours for only $14.50

Guide to
High Fidelity
Here's a convenient guide to help
you select a hi-fi

just

ELECTRONICS

$4.50

111

ics, equipment and technology! I am enclosing
$
plus 450 for postage and handling.
Please send me the books I have checked below.
$34.00
Audio Cyclopedia (20675)

I
I

Modern Dictionary of Electronics
(20852)

$14.50

Modern Recording Techniques (21os7) . $9.95
$4.50
Guide to High Fidelity (21154)
Enclosures
D How to Build Speaker

I

'Name

Il

$4.50

(20520)

Please send me the Howard W. Sams latest cataith 400 additional "How To" books.
with
log

one)

(PLEASE PRINT)

Address

City

1

I

Zip

State

CLIP OUT... MAIL TODAY TO: Howard W. Sams Co.,
4300 W. 62nd Street' Indianapolis, Indiana 46206
OTO9

Include sales tax where applicable.

MI BB BB B11

IBM
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sible to develop one third of an amplifier's maximum RMS
output, for one hour.
A calorimeter was used to measure average power. It consisted of an 8-ohm resistive load and an expanded -scale
thermometer immersed in 200 cc of distilled water. The container was made from styrofoam with a minimum wall thickness of one inch. The load was a five -watt wirewound resistor, with the ceramic outer case chipped off. This provided
10

-®

mm
6

RECORDINGS; CLASSICAL,
POPULAR a ROCK. 22 TESTS
ROCK FM

STATIONS.

6 TESTS

®FM INTERSTATION NOISE.
2 TESTS
4

rapid heat transfer and minimum undesired thermal materiminimize heat loss, fine steel wire was the only electrical and mechanical connection to the load. An inch -thick
top cover, which held the thermometer and load resistor,remained fixed, while the water cup was rotated at 78 rpm, to
assure uniform heat distribution in the water. Figures 1 and 2
show the calorimeter construction.
Calibration measurements were made at 28 watts and 2.5
watts, with errors of -4% and -3.6% respectively. Appropriate correction factors have been applied to the test results.
A Tektronix Model 549 storage oscilloscope was used to
record peak information. The oscilloscope was connected
across the 8-ohm load and was operated in the storage
mode at a sweep speed of 1 cm/sec for the duration of each
program selection. The highest peak voltages were clearly
discernible. Since amplifiers must be rated in terms of rms
power, the peak power information was converted to rms
with the equation:
Max rms Power =
(Peak -to -Peak Voltage x .707)2 x 1
al. To

RL

2

z

0-2%

-

Fig. 3

2,-4% 4i,-6%

6%-8%

8%-10% 10%-12%

12%-14% 12%-16%

% MAX RMS POWER

Average power content, various kinds of program

material.

111111111111111111111

IIMIPMeleMeMiler

While this doesn't necessarily represent the true rms power
of transient peaks, it does relate the required clipping level
to a sine wave power capability.
Since amplifier clipping would defeat the purpose of the
program material study, a large amplifier was used. The one
chosen is able to deliver 156 -watts continuous rms power
and has a transient -peak clipping level of 196 watts, with an
8 -ohm load.
Tests were run with an assortment of classical and rock
records, with a few rock FM stations, and also with white
noise. The results, expressed as a percent of Maximum rms
Power, can be summarized as follows:
Average Classical Record
Worst Case Classical Record

3.5%
6.0%

Average Rock Record
Worst Case Rock Record

4.3%
7.2%

i

White Noise

-

Emerson, Lake & Palmer's Brain Salad Surgery, as
displayed on storage oscilloscope. Two minutes at 1 cm/sec.
sweep speed.
Fig. 4

¡{

T1A

-

B

tfT'IIrR Per M1(III+ mutiny",

FM station, "Rock 102," WBEN, Buffalo, N.Y., as displayed on storage oscilloscope. Two minutes at 1 cm/sec.
sweep speed.
Fig. 5

9.6%
Average Rock FM Station
10.7%
Worst Case Rock FM Station
15.0%
Figure 3 shows the distribution of energy for recorded
music and for FM rock programming. The detailed data is
shown in Table I. The reason for the high power content of
FM stations is, of course, their extensive use of volume compression. It is probably more than coincidence that the
highest average power was observed on the station which
used Dolby encoding.
Examination of the oscilloscope patterns in Figs. 4 and 5
clearly show the high energy content and flatness of FM
rock programming as compared to a typical rock record.
It is quite evident from this analysis of 26 musical programs and two tests with noise that the most severe continuous demand on an amplifier was 15 percent of its maximum
rms power rating and with most program material less than
10 percent, provided there is no significant amount of clipping in the output stages.
The obvious question is, "What happens if an amplifier is
allowed to be driven into clipping?" To investigate this, the
large amplifier was replaced by a small one, which could
only deliver 6.5 watts continuous rms power and had a transient-peak clipping level of 9 watts.
Using the rock FM station, which had given the worst case
results in the previous study, the volume control was turned
up to the highest levels at which the distortion was considered tolerable by non -critical listeners. Under these condi-
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is the expression cf a dedic.slt on
Every Pilot -ec
to metiatlous crattstranship and suoerior technolcg.
All units are cur-iserr_tively rated and independent test reperts
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The 525 Slew) Receiver
25 watts per channel
minimum F M S at 8 ohms
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tions, average outputs on the order of 30 to 40 percent of
the maximum -continuous rms power capablity were
achieved. At maximum volume, readings as high as 89 percent were obtained. However, the audio was distorted virtually beyond intelligibility and this could not possibly be considered normal use of the amplifier.
Table

I

-

Program material vs. power requirements.
Average

Program Selection
and Duration

1.

Cat Stevens -Tea for the Tillerman
On the Road to Find Out (5.07)

2.

Three Dog Night -Golden Biscuits
One (2.96)
Three Dog Night -Golden Biscuits
Eli's Comin (2.73)
Carol King-Writer
Spaceship Races (2.96)

5.

Pink Floyd -Dark Side of the Moon
Speak to Me, etc. (19.3)

6.

Jesus Christ Superstar
Overture (3.54)
Edward's Hand GRT10005
Episodes (3.88)

3.

4.

7.
8.
9.

10.

Max. RMS
Power
(watts)

RMS
Power
(watts)

Average
RMS

Power

156.2

3.13

2.0%

52.5

2.92

5.6%

37.5

2.23

6.0%

121.0

1.46

1.2%

80.8

2.62

3.2%

34.5

1.22

3.5%

42.2

3.04

7.2%

Overture (2.72)

189.0

12.47

6.6%

Cat Stevens -Tea for the Tillerman
Bitter Blue (3.08)Slight clipping.

196.0

10.55

5.3%

Rock Opera Tommy

1.87

5.2%

36.0
95.0

2.9

3.0%

12.

Spinning Wheel (3.98)
Blood Sweat & Tears
Blues Part 11(11.73)

85.6

1.86

2.2%

27.6

1.02

3.7%

33.0

1.51

4.6%

186.0

0.84

0.45%

110.0

2.74

2.5%

Beethoven Symphony #9
Final Movement (25.45)
Seraphim S-60079
Chopin -Ballad #3
RCA LM 1707 (6.9)

15.
16.

Carmina Burana-Side 1
Capitol SPAR 8470 (25.8)
Mozart-Exsultate Jubilate

21.

Turnabout 4029S (14.75)
Moazart-Benedictus Sit Deus
(1st 3.43 Min. Only)
Turnabout 4029S
Beethoven Symphony #5
First Movement (7.46)
Switched on Bach
Brandenberg Concerto #3 (6.36)
1812 Overture
Westminster XWN 18283 (16.15)
White Noise (FM Interstation

22.

White Noise (FM Interstation)

17.

18.
19.

20.

(5.0)
(5.0)
23.
24.

FM-99 5/9/75
WHFM, Rochester (4.86)
FM-99 5/9/75
WHFM, Rochester (12.41)

25.

FM -99 5/12/75
WHFM, Rochester (32.0)

26.

Rock -102 5/12/75
WBEN-FM, Buffalo (10.5)
Rock -102 5/12/75
WBEN-FM, Buffalo (32)

27.

28.

level.
To evaluate this effect with actual program material,
thermocouples were attached to the collector tabs of the
output transistors of the 6.5 watt amplifier. The amplifier was
then driven to various power output levels with a 1,000 Hz
sine wave and then driven to several different average output levels with rock FM program material. The average power output of the program material was measured with the
calorimeter. Each test ran exactly 3.5 minutes. Prior to each
test, the collector tab and heat sink were allowed to cool to
100 degrees Fahrenheit, then temperature rise was measured during the 3.5 minute operation period. The resulting
curves are shown in Fig. 6, and it is evident that the output
transistor heating which occurs at one-third rated output
30

In (3.34)
Blood Sweat & Tears

14.

driven into saturation (clipping), its internal power dissipation drops considerably. In other words, deriving one
third of rated output power from intermittent program material, which saturates the output transistors a high percentage of the time, will cause much less output device
heating than generating the same average output power
with a continuous sine wave which stays below the clipping

Wurlitzer Pipe Organ AFLP 1828
When the Saints Come Marching

11.

13.

It is evident, therefore, that the only way to achieve onethird of maximum rms power on a continuous basis with
program material is to drive the amplifier into severe clipping distortion. The result can not, by any stretch of imagination, be classified as hi-fi. However, with small amplifiers,
such clipping is a normal fact of life.
It is well known that when an audio output transistor is

QFM-97 5/14/75
WGRQ, Buffalo (15.0)

SINE WAVE

25
LL

FM ROCK
PROGRAM MATERIAL

5

186.0

10.97

5.9%

40.6

1.45

3.6%

22.5

1.37

6.0%

56.0

1.12

2.0%

25.6

2.45

9.6%

33.0

2.89

8.8%

33.0

4.45

13.5%

45.5

3.49

7.7%

15.9

1.13

7.1

124.0

17.28

13.9%

45.55

6.86

15.0%

45.6

3.17

7.0%
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Fig. 6
Heat sink temperature vs. percentage of rated power for FM Rock station program compared to sine wave dis-

sipation.
with program material can be simulated with only 11 percent of rated power using a continuous sine wave signal.
Most important, note that the output transistor heating effect of one-third rated power with a continuous sine wave
signal could not be achieved under any condition, with program material.
In the November, 1974 issue of Stereo Review, Larry Klein
proposed that preconditioning be done at one-third of
rated power by driving the amplifier to full output with a
1 -kHz tone burst having a one-third duty cycle. Tests with
that signal showed that the output transistor heating effect
approximates that of 11 percent rated output using program
material, while the power supply is stressed to one-third of
rated output.
Tests were also made using a 1 -kHz tone -burst signal
which drove the amplifier to 50 percent of full output at a
two-thirds duty cycle. This signal more closely approximates

(Continued on page
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WhenWestern Electric
told us the first transistors
could only work in hearing aids
we didn't hear them.

So, we packed the transistors up and took them
back to Japan with us.
The rest is history.
Because one year later, in 1955, Sony came out
with the first all -transistor radio.
In 1959, Sony introduced the world to all -

transistor television.
And in 1961, we came out with the world's first
transistorized stereo tape recorder.
Then 6 years later, we put everything we had
learned into our first transistorized receiver.
A receiver made not only with our own transistors
but our own filters and circuitry, as well.
Of course, through the years Sony receivers have
changed, but the way we make them hasn't.
We still use our own field-effect transistors, our
own solid-state filters and our own integrated circuitry.
All designed or made by our own engineers.
People who now have more than twice as much experience in designing and making these things than
anybody else.
And if you take the time to listen to our receivers,
you'll hear the difference that experience makes.

For example, in our STR-7065A, you'll hear a
receiver that delivers 65 watts minimum RMS continuous power per channel at 8 ohms, 20-20,000Hz with
re more than .2% total harmonic distortion.
It has exceptionally high selectivity so it easily
ricks up weak stations even when they're on the dial
rext to strong ones.
It has phase lock loop for low distortion and
r igh stereo separation.
It's made with solid-state ceramic i.f. filters, called
"forever filters;' because that's about how long they last.
And it's made with complete push-pull complementary circuitry and direct speaker coupling to en Eure a purer quality of sound.
So if you're thinking about buying a receiver, stop
into a Sony dealer. That's right, Sony.
Because by our not istenirr to what Western
Electric said 21 years ago, millions of people are
listening to us today.
I

c-

.975 Sony Corp. of America. Sony, 9 W. 57 St., N.Y, NY 10D19. SONY is
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Oual

The Dual 1249.
It will give you more reasons
than ever to o , Dual. -,
For several years, independent surveys of

component owners-audio experts, hifi editors,
record reviewers, readers of the music/equipment
magazines-have shown that more of them own
Duals than any other turntable. This is quite a
testimonial to Dual's quality performance, reliability
and fully automatic convenience.
We believe the new 1249 will add even more
serious music lovers to the roster of Dual owners, as
it provides every feature, innovation and refinement
long associated with Dual turntables plus some new
ones. And all in a newly designed chassis that
complements the superb design and meticulous

engineering"ôf the 1249.
The low -mass tubular tonearm pivots in a true
four -point gyroscopic gimral suspended
within a rigid frame. All tonearm settings are easily
made to the exacting requirements of the
finest cartridges. The tonearm is vernier -adjustable
for precise balance; tracking pressure is calibrated
in tenths of a gram; anti -skating is separately
calibrated for conical, elliptical and CD -4 styli.
Tracking is flawless at pressures as low as
a quarter of a gram. In single -play, the tonearm
parallels the record to provide perfect vertical
tracking. In multi -play, the Mode Selector lifts the

www.americanradiohistory.com
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entire tonearm to parallel the center of the stack.
All operations are completely flexible and
convenient-and they are foolproof. The tonearm
can be set on the record manually or by using the
viscous -damped cue-control or by simply pressing
the automatic switch. You also have the options of
single -play, continuous -repeat, or multiple -play.
The dynamically -balanced cast platter and
flywheel are driven by an 8 -pole synchronous motor
via a precision -ground belt. Pitch is variable over
a 6% range and can be conveniently set to exact
speed by means of an illuminated strobe, read
directly off the rim of the platter.

course, if you already own a current Dual,
you won't really need a new turntable for several
years. However, we would understand if you now
feel you must have nothing less than the new 1249.
$279.95, less base.
Still, we should advise you of two other models
in our full-size, belt -drive series.The 601, single -play,
fullyautomatic, $249.95. (CS601, with base and cover,
$270.) The 510, single -play, semi -automatic, $199.95.

United Audio Products,
120 So. Columbus Ave., Mt. Vernon, N.Y. 10553
Exclusive U.S. Distribution Agency for Dual

Check No. 31 on Reader Service Card
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ent problems of tape hiss and random particle noise are
more difficult for the designer of cassette machines.
Assuming that the signal output is in direct proportion to
the track area, it is easy to see that if the cassette output is
amplified to the open -reel level, the noise level is, almost
certainly, going to be a lot higher. Figure 1 shows the frequency response of a typical quarter -track, open -reel machine costing around $350.00 and using a low -noise tape
such as Maxell UD, Scotch HO/LN, or BASF LH Super. Figure 2 shows the frequency response of a typical top-quality
cassette deck, and it will be seen that its high -frequency response is somewhat reduced. Note also the difference between the Normal, Low Noise, and Cr02 tapes. High -frequency response might be extended to some extent with
the new ferric -chrome, dual -layer hybrid tapes, but not all
machines can use them to advantage at present. Thus, it
would seem that 18 kHz is about the top limit for cassette
machines at present.
But this is not the whole story. One of the limiting factors
presently is the head itself, as most cassette decks use a
single head for recording and playback. But the requirements of the different functions are conflicting, as the gap
on the recording head needs to be large for efficient signal
transfer, and the playback head gap must be small to give a
good output at high frequencies (or put another way, the
gap must be small compared with the recorded
wavelength). A limit is reached when the recorded
wavelength is equal to the gap length because the two oppositely -magnetized half wavelengths will cancel and the induced voltage is zero. The wavelength of a 20 -kHz signal at
71/2 ips is about 8.5 microns, but reducing the tape speed to
11/4 ips brings down the wavelength of the same frequency
signal to about 2.2 microns! Although the effective magnetic
gap is a little larger than the actual physical gap, if we want a
cassette deck to have a linear response to 20 kHz (without
too much high -frequency boosting), then the head gap
should be less than half wavelength or about 1 micron. But
Basic Parameters
Frequency response, distortion, and noise are all closely in this case, recording efficiency would be low. Therefore,
related so they will be considered together. As is well
known, the performance of any tape recorder is greatly determined by the tape area and speed. Thus, a cassette
Cr0
5dB
recorder, with narrower tapes and working at the slow
speed of 17/8 ips, is basically handicapped relative to the
4
open -reel recorder. Examining the track configuration of
LN
cassette tape compared with the larger tracks used by open reel tape and taking into consideration the speeds, the tape
area (or the number of magnetized particles, if you will) for
NORMAL
the cassette is only 15 percent of that used by the open -reel
machine working at 71/2 ips. Thus, it follows that the inher-

TWO OR THREE years ago, the pundits were
prophesying the early demise of the open -reel tape
recorder, but (as with Mark Twain's famous remark)
the reports of its death were highly exaggerated. New models are seen at every hi-fi show, ranging from inexpensive
stereo models to semi-professional and quadraphonic machines with such features as logic tape -motion controls,
multi -track sync facilities, line and mike mixing, plug-in
head assemblies, and much more.
In the same period, however, cassette recorders have
been improved almost beyond belief, and the first -line
models-those in the $300 to $500 bracket-cheerfully invite
comparison with most any open -reel machine. Recent innovations include monitor heads, mixing circuits, variable
speed controls, greater choice of bias and equalization, and
easier head adjustments. And there are even some luxury
machines in the $500 to $1200 range! So, let's see how the
cassette deck really stacks up, whether it will kill off the
open -reel recorder in home applications.
Before we try to sum up the pros and cons, it would be
well to set down the various requirements of a tape recorder, and here are some-not necessarily in order of importance:
1. Wide frequency response;
2. Low distortion;
3. High signal-to-noise ratio;
4. Low wow and flutter;
5. Ease of operation;
6. Monitoring facility;
7. Editing facility, and
8. Additional features, such as peak limiter, mixing,
sound -on -sound, track sync, etc.
There are, of course, other factors to consider when actually buying a recorder such as styling, guarantees, servicing,
and price, but for the moment we'll ignore them.
ONLY
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deck with three different tapes at -20 VU.
Fig.

./"'"
3g IPS

5dB
11120

4
10K

1K

100

FREQUENCY

100

-Hz

IK

FREQUENCY
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(solid line).
Fig.
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machines using combined record -playback heads usually
settle for a compromise gap between 2 and 4 microns.
Recently, several three -head recorders have become
available, and they do have a rather better high frequency
performance. Figure 3 shows the frequency response of a
Nakamichi 1000, which uses a 5 -micron recording head with
a playback head having a remarkably small 0.07 micron gap.
The response extends to over 20 kHz, and results are apparently only limited by the tape medium itself.
Frequency response is usually measured at low levels, either at -20 VU or sometimes at -30. The dashed line in Fig. 1
shows the frequency response of our open -reel recorder at
0 VU, and it will be seen that the response at high frequencies falls relative to the response at -20 VU (shown as a
solid line). This phenomenon gets progressively worse as the
tape speed decreases, and it is ca led tape saturation be-

-ao

5dB

Noise Reduction

-46

-52
100

IK

FREQUENCY

-

10K

Hz

Fig. 4-Action of the DNL system. Note that it
above levels of -40 dB.

is

cause all the magnetic particles have been affected and further signal increases can do nothing except erase what is
there already! At 15 ips, the effect is quite small, but it becomes significant at 33/4ips, and, as you might expect, it is
even more important with cassette decks working at 11/4
ips. What does this mean in practice? Simply that care must
be taken to keep that VU meter pointer well below the 0
VU mark when making recordings of music having large
transient peaks or the sound will lack definition and brilliance. But, there is a snag; if the overall level is reduced by
10 VU as shown on the meter, then the overall signal-tonoise ratio will also suffer. Some cassette machines have
peak limiters which do help, but special noise reduction systems, such as the Philips DNL, JVC's ANRS, and Dolby, provide the real answers.
How do we score the two sorts of tape recorders on these
basic parameters? Well, top marks have to go to the very
best open -reel machines, but we also must note that many
of the first -line cassette recorders offer a quality of performance superior to the less -sophisticated open reelers. It's a
case of paying your money and taking your choice.

inactive

3

2

Most readers are at least moderately familiar with noise reduction systems, so that a long and involved technical explanation would be inappropriate here. In brief, however,
the Dolby and ANRS systems work by increasing the signal
level of frequencies above 500 Hz during recording, if they
are low, and then reversing the procedure for playback,
thus reducing the high frequency signal level to the amplitude of the original and reducing the noise by a like
amount. There are two Dolby systems, A and B; the latter is
the one used in domestic machines. The amount of high frequency lift is determined by both amplitude and frequency,
and the circuitry is quite complex. Although the ANRS also
operates above 500 Hz, it is not a dynamic, continously-controlled system, and so recordings made with the two are not
directly compatible. The Philips DNL system is not a two-way
type, as it functions on playback only to attenuate signals as
shown in Fig. 4. Note that the high level signals are not affected and the maximum effect is in the region -of 10 to 12
kHz.
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Fig. 5-Distortion versus recording level at
cal open -reel machine costing about $350.
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Fig. 6-Distortion versus frequency at
ical open -reel deck.
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VU for the same typ-

A cassette deck using a Dolby system can show an increase of up to 10 dB in signal-to-noise ratio over a non -Dolby recorder, which means that recordings can be made with
a lower level and you would still have a low background
noise with less danger of tape saturation. A typical high
quality cassette recorder thus would have a signal-to-noise
ratio of 50 dB without Dolby and 60 dB with (weighted). On
the other hand, an open -reel recorder would probably have
another 6 to 8 dB at least, more if it also had a built-in Dolby
system. But, of course, the cassette's 60 dB does represent a
very good signal-to-noise ratio indeed, quite adequate for
most purposes. The user, then, must decide for himself
whether he has to have that few extra dB greater signal-tonoise ratio. Incidently, a S/N has to be related to a reference
point, and unfortunately there is no fully -accepted standard. Some manufacturers use 0 VU, some prefer the 1 per-

cent distortion point, while still others opt for 3 percent
which makes The figures look better. Therefore, care must
be taken when making cqmparisons as there might well be
as much as 4 dB difference between the cassette machine
figures and even more for open -reel machines. It might be
thought that 0 VU seems pretty conclusive as a standard, but
it isn't. What is 0 VU on one deck might be +2 VU on another, and further confusion is caused by some manufacturers
who try to avoid tape saturation by tailoring the VU meter
response so it reads higher above 5 kHz or so! All this is be -
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Patents issued and pending.

BOSE ON INNOVATION
The Direct/Refiectinsd501

There is one, and only one, reason for innovation in
loudspeaker design ...to produce a better musical
experience. If innovations are based on thorough
research and executed with exceptional skill, they
can produce truly dramatic results.
Bose innovations, such as the elimination of
woofers and tweeters in the famous 901®speaker
system, or the turning of tweeters to face the rear
wall rather than the listener, result in more realistic
and enjoyable sound reproduction.

The rearward facing tweeters of the 501 cause high
frequencies to be directed at the side and rear walls
of the listening room. This creates reflection patterns that are heard as if there were speakers actually located beyond the walls of the room. The
result is an accurate stereo image spread greater
than the width of the room and an increased sense
of depth to the sound ... clarity and spaciousness
not matched by any conventional loudspeaker.

Innovations for exceptional value. At a time when
truly exceptional products mean more than ever.
The Direct/Reflecting 501. By Bose.

The Mountain, Framingham, MA 01701
Please write to us for the complete story of the 501.
501 cabinet construction is walnut vinyl veneer on particle board.
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cause volume units (VUs) only measure relative levels and
not absolute levels.

Distortion
Figure 5 shows the distortion (THD) with a typical open reel recorder, and it will be seen that the 3 percent level is
not reached until the signal gets to a level of +7 VU, while at
0 VU the distortion is about 0.5 percent. In terms of distortion vs. frequency, there would be a slight rise at each
end of the frequency range (see Fig. 6). The unfortunate cassette deck designer does not have the same leeway to work
with, and many cassette decks have a distortion characteristic like that shown in Figs. 7 and 8. In other words, the distortion is higher and the headroom lower, once again emphasizing the importance of a noise reduction system in effectively giving a wider dynamic range. So, in terms of frequency response, distortion, and signal-to-noise ratio, an
open -reel recorder working at 33/4 ips can have a 3 to 4 dB
better signal-to-noise ratio, an extra 2 or 3 kHz in frequency
range, and a bit lower distortion than an average cassette
deck fitted with a Dolby system. At 71/2 ips, the disparity is
greater, and if the open -reel machine also has a built-in Dolby system, then there is scarcely any contest. But we are
here talking about a machine that would probably cost at
least half again as much as the cassette deck!
In actual practice, though, a cassette machine can make
tapes from discs or FM that sound identical in an A -B comparison to tapes made by an open -reel recorder using 33/4
ips or even 71/2 ips, but greater care is necessary when using
the cassette deck. When it comes to making direct recordings with top-quality microphones, the open -reel recorder
will win, especially if the 15 ips speed is used and an ultra wide dynamic range required.
3
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Fig. 7-Distortion versus recording level at 1 kHz for
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Wow and Flutter
Wow can be defined as a slow variation in speed below 5
or 10 Hz, while flutter is a faster variation. Measurements are
now usually made using the DIN or IEEE standard, which
give a combined and weighted figure. Wow is frequently
caused by capstan shaft eccentricity or by an unstable drive tension system, and flutter can be produced by erratic tape
motion as it passes over heads and guides or between various constricting portions of the cassette. Poorly designed or
produced motors can also cause speed variations, but these
days both open-reel and cassette decks use hysteresis -synchronous motors which are frequency controlled from the
power supply. Both use servo -controlled motors in the
higher -priced models, with the speed electronically controlled by feedback circuits which automatically correct for
any fluctuations. The big difference between the recorders,
cassette and open reel, is the way the tape is held steady so it
passes smoothly over the heads. Some open -reel recorders
use two motors, others have three, though at least three European recorders use a single heavy-duty motor with a tension clutch arrangement. All use a kind of back torque system to keep the tape under tension. Few cassette decks use
anything but the simple pressure pads of the cassette to
maintain smooth head -to-tape contact. However, if properly designed, this relatively simple method can work very
nicely at the low speed involved. The cassettes themselves
often present problems, since unlike tape reels where both
tape and reel turn together, the cassette tape moves but the
plastic case does not. While the various sorts of liner sheets,
steel pin rollers, etc. do help with the friction, it and other
variables are still not fully under the control of the deck designer.
Not only will an unsteady tape movement cause annoying
flutter, but worn pressure pads or dirt on the heads can produce a poor contact with the tape resulting in a loss of high
frequencies. It can also cause modulation noise-a kind of
IM distortion. Further, it is not generally realized just how
serious this sort of spacing loss can be at the slow speeds. A
speck of dust only one -eighth of a mil will produce an attenuation of 54.5 dB or about 99 percent. Furthermore, the loss
is compounded when the same head is used for recording.
In practice, it is unlikely that the spacing will be that large,
but it doesn't take much oxide build-up to produce a loss of
6 dB. The inference is obvious; cassette recorders need a lot
more care, TLC, to get the best results, and the heads must
be kept clean, really clean. And for truly top -grade recordings, only the best cassettes should be fed to the recorder.
The cassettes should also be stored in their protective plastic
boxes, just as with records, to prevent the accumulation of
dust either on the tape itself or in the sprockets and hubs.
A look at the measured wow and flutter figures for open reel recorders shows results from 0.04 to 0.09 percent, while
cassettes run (no pun intended) between 0.04 and 0.17 percent, depending on price. It should be noted that these figures for cassettes are a good more variable than they are for
open -reel machines. Even figures for the very same test cassette and recorder combination will vary from day to day.
The main point to remember, however, is that the performance by cassette machines in this area make them worthy of
serious consideration by the enthusiast.

VU

Ease

of Operation

Now here

where the cassette deck really scores! Anya cassette into a machine without getting into a tangled mess! And the decks
are smaller and more portable. Some, such as the Yamaha
TC-800GL, the Nakamichi 550 or Sony/Superscope 152 SD,
will work on batteries too, and most have easy-to -use push is

one-even my Aunt Agatha-can load
100

IK

IOK

FREQUENCY-Hz

8- Distortion versus frequency at two recording levels
for a typical cassette deck.
Fig.

(Continued on page 50)
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Dear Editor:

J
A very

Noise Suppressor Improvements
Dear Sir:
Thanks to the many readers who expressed interest in my dynamic noise
filter (June Audio ). Some questions

concerned minor printing errors:
1.In Fig. 2, a signal path should be

shown vertically between the 2
blocks on the right side.
2. In Fig. 4, "S4" should be "S2".
3. In Fig 7, "-30" was skipped on the
vertical axis.
the uppermost diode labelled "D2" should be "D1".
One reader who built the circuit
had trouble with offset and temperature drift in A6 of Fig. 6. This stage is
somewhat sensitive to op amp input
parameters due to its high d.c. gain. If
the output does not follow the voltage at the slider of the Base Cutoff

4. In Fig. 8,

pot, A6 can be offset -nulled as shown
on a 741 data sheet or a better unit selected. An even better solution would
be to revise the circuit as shown.
have increased the a.c. gain before rectification and reduced rectifier gain,
making A6 less critical by an order of
magnitude. The circuit changes are
minimal.
Another reader wanted to shorten
attack time with respect to decay
time. This can easily be done as shown
at the lower right of the revised Fig. 6
of A6. Of course, if attack time is
made very short, rejecttion of sharp
impluse-type noise will suffer.
welcome further comments on the
circuit design or applications.
Maxwell G. Strange
11710 Wayneridge Ct.
Fulton, Maryland 20759
I
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Just between you and us, the new Phase
Linear 2000 preamplifier is one of the quietest
preamps ever made ... so quiet it can match
the performance of preamplifiers selling at
twice the price.
The latest generation of integrated circuits
reduces total harmonic distortion to 0.1%,
typically .03%, and gives you a signal-to-noise
ratio of 74dB below 10mV. That's quiet!
A highly advanced integrated circuit
phono preamplifier creates the sonic
excellence you have come to expect from
Phase Linear.
A variable ambience injection circuit gives
you more of the music allows for the
recovery of music lost with most preamplifiers.

-

Other features:
Individual detented bass and treble controls
with a professional feel in each channel.
Turnover points at 50Hz, 150Hz, 2k1 -1z, and
5kHz, where up to 12dB of boost or cut may
be applied ... a switchable low frequency
active equalizer for up to 6dB boost below
50Hz for a flatter bass response ... two
complete tape circuits for easy control and
tape -to-tape dubbing ...a comfortable size
that complements other Phase Linear
products:
19"x6" ... and an
outstanding value at $299.00.
Visit your dealer and quietly ask for a

5"x

demonstration.

A4
3

quiet
announcement
from
Phase Linear:

(X27) O.OIµF

OUTPUT
BASE LEVEL
TO -6V)

6

-I

47
K

33

22

47

K

K

K

5

3.5
PEAK REJ
FRED.

ATTACK T.C.-R1

C

(2mS SHOWN)

75

DELAY T.0 =R2C

(75mS SHOWN)

S3

(kHz)

-15V
A6
A6 CIRCU T FOR VARYING
ATTACK & DELAY TIMES

Fig.

6-Revised, including alternate

A6 configuration to vary attack and
decay times. Note that R1 and R2 also affect the rectifier gain, Thus, time
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constant changes are partly dependent on the Suppr. Gain control settings.
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We spent years designing these Marantz stereo
cassette decks. We refused to be satisfied until we
surpassed every other deck on the market.
INTRODUCING Marantz Stereo Cassette Decks -

quality and technical excellence equal to Marantz
receivers, components and speaker systems.
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five outslandîng features
One button each for Normal, Cr02 and FeCr tapes automatically selects
both bias and EQ. Eliminates confusing, combination adjustments of
separate bias and EQ switches. Single control calibrates both bias and EQ
automatically for best frequency response on any cassette tape.

Built-in Dolbye'

that works with
built-in mixing
console; permits
external Dolby processing
on other tape recorders.
Ideal for encoding Dolby on
Dolby. Has 25 microsecond de emphasis switch for FM Dolby.
Unit can be used with your
present Marantz-with-Dolby
equipment to achieve
dual -process Dolby.

róis,eg selectori

dolby nr system
E.TCRN.

oN

rN_or

rN_aN

limifer

Exceptionally large, read-

.oº

..a..w

o n o n o n o

able VU panel features
special Light Emiting Diodes
that illuminate when
recorder is overdriven by a
high level signal. Minimizes
tape saturation and
distortion and assures
maximum high frequency
recording.

record/miser console
m:<t

Lne7

1

Full 4 -input
mixing console
with pan pot and
master gain
control. Four inputs-any
combination of mic and
line-are operated by four

4v"

individual slide potentiometers plus one master
gain control for fade-in/
fade-out. Two pan pot
controls permit inputs 3 and
4 to be assigned to either
left, center or right stage.
Can operate as a separate
mixing panel for masterquality recordings with
external tape recorders.

-Inch professional
meters with peak
LED overload indicators.
3%2

VU

reel-to-reel decks. Functions
as a fine external mixer with

ir4
I:nrº

master
leve

L =:- MI

:- =111

Built-in adjustable stand
that changes the angle
of the control panel
from flat to 20 degrees.
Angles top loading decks
for most suitable viewing
and operation.

CENTER

CENTER
tea

(41)

LEFT

parapet system

I

power

(Front panel of Marantz 5420)

six outstanding models
Top loading. Front loading. With Dolby.
Without Dolby. The Marantz stereo cassette
deck line has them all. Six decks with design
features as exciting as their performance.
The Marantz 5420, for example,
keeps wow and flutter down to 0.07%.
Plus, it offers a wide frequency response
(30 Hz to 17 kHz) and an exceptionally
high signal-to-noise ratio (up to 60 dB).
All the Marantz decks offer long life ferrite heads, sophisticated DC servo

motor drive systems with total shut-off, tape
counters (Four decks have memory counters.),
FET and IC preamps and the Marantz
two-year guarantee** on parts and labor.
Marantz stereo cassette tape decks start
at just $269.95. Be sure to see the entire
Marantz line including receivers, components
and speaker systems at your local Marantz
Dealer. Send for free catalog.
We sound better.

'Dolby System under license from Dolby Laboratories. Inc
Marantz Co.. Inc guarantees to the original registered tape deck owner that all parts will be free from operating defects for two years from purchase date. Product will be repaired or replaced free of charge in the sole
discretion of Marantz in the country of purchase, provided it was purchased from an authorized dealer The serial number cannot be altered or removed. Product must be serviced by authorized Marantz repair
technicians only
C1975 Moroni, Co. Inc.. a subsidiary of Superscope, Inc.. 8150 Vineland Ave.. Sun Valley CA 91352. In Europe Superscope Europe. S.A.. Brussels. Belgium. In Canada. Superscope Canada. Ltd.. Ontario. Pnces and models
subject to change without notice. Consult the Yellow Pages for your nearest Marantz dealer
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What's New in Audio
Beveridge Cylindrical
Speaker System

This electrostatic loudspeaker, in a
ft. enclosure, with its own inter-

61/2

nal power amplifier produces a
smooth horizontal polar pattern over
a full 180 degrees. The sound output
aperture is a vertical slot, six feet long,
with an acoustic lens, producing uni-

form, phase -coherent sound pressure
over its entire height. As a result the
sound pressure is horizontally uniform from 40 to 15,000 Hz, within ±2
dB. Beveridge says there is no doubling, and that this design yields virtually perfect transient response. It has a
less -than -usual decrease of sound
pressure as the distance from the
speaker increases-the SPL varies in
inverse proportion to the distant
(1/d), in contrast with the loss of typical loudspeakers, whose loss varies inversely with the square of the distance
(1/d 9.
The amplifier may be driven to full
output with one volt input (into 47k
ohms), and is direct -coupled to the
electrostatic transducer, a capacitive
load of only 0.005 NF. The amp can deliver peak instantaneous outputs up to
as high as 1,000 volt-amperes. Simulated load conditions only one dB below saturation, it is stated, produce
less than 0.1% IM distortion.
The Beveridge Cylindrical Sound
System is 61/2 -ft. H. x 2 -ft. W. x 16 -in.
D. In oiled walnut, amplifiers included, a stereo pair is priced at $4,000. Export versions can be supplied.

Need Old
Service Data?
Schematic diagrams and other service information for virtually any stereo or mono component, radio or television receiver can be obtained for a
few dollars. Send the make and model
number (chassis number also, if available) to Supreme Publications and the
firm will tell you at once the cost of
the diagram and service material-most sets cost $2.00; some are
higher. Included are service manuals
from manufacturers out of business as
well as out -of -print material from other service data publishers. Supreme's
address is 1760 Balsam Road, Highland
Park, Ill. 60035
STR

Gamma Speaker

Check No. 80 on Reader Service Card

Audio Research Power Amplifier

_wawa&

The D-150 "High Definition Ampli-

fier" employs four power output

tubes in each stereo channel and is
rated at 150 watts per channel. The
rack -mount front panel includes meters for monitoring input a.c. voltage

.a.

and either power or output -tube
bias checking. An input power switch
on the panel selects 100,115,125,220,
or 240 volts. The D-150 is priced under
$2.000.
Check No. 81 on Reader Service Card

STR's Gamma loudspeaker is a
three-way, acoustic suspension system designed for efficiency -95 dB
output at one meter for one watt RMS
white noise input. Crossovers at two
and 10 kHz divide the spectrum between a 10 -in. long -throw woofer, a
4 -in. phenolic ring midrange driver,
and a 3.5 -in. piezoelectric cone tweeter. The Gamma includes a 2.5 -amp.
fuse, weighs 43 lbs, and costs $108 in
vinyl; $149 in walnut.
Check No. 82 on Reader Service Card
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Theater Music

the sound
-buildup-

the basis of our
Professional results
home constructor speaker and amplifier kits.

J

Genuine walnut veneer cabinets,

plus the finest component parts, make our
kits outstanding value for money.
A 50%

saving over built-up units.

Send for free catalog now!

NAME

Donald M. Spoto

ADDRESS
CITY
ZIP

STATE

ruxton
electronics
Stavisky: Stephen Sondheim. Movie
Soundtrack, cond. by Carlo Savina,
Jacques Mercier.
RCA ARL 1-0952, stereo, $6.98.

delicious score, crisply performed and recorded carefully, although heard some distortion on the
second side.
Performance: A
Sound: B

Alain Resnais' latest film, Stavisky,

Spellbound and Other Classic Film
Scores: Miklos Rozsa. Charles Gerhardt cond. National Philharmonic
Orch.

is

bittersweet look at a notorious
French crook whose case became a
a

cause célèbre in the Thirties. It stars
Jean-Paul Belmondo, Charles Boyer,
and Anny Duperey. Apart from Resnais' always -interesting camera treatment, what I most enjoyed was Stephen Sondheim's music. What a delightful surprise to find this disc waiting for me several days later!
This music has much in common

with the composer's most recent
movie music, A Little Night Music, reviewed last year in this column. There
is lilting salon music, a jazzy gavotte
(Auto Show), and a bit lifted wholesale out of the prelude to Night Music, the string and clarinet obbligato,
here called Easy Life. note that Jonathan Tunick, Sondheim's orchestrator
for all his Broadway shows, has done
the task here too. That probably accounts for the foray into near -chamber music, Secret of Night, as well as
for the lovely counterpoint between
woodwinds and strings.
Few composers are as interesting in
their sameness as Sondheim. Musical
ideas run through all his work. But unlike the ideas of most film composers,
his don't grow stale. Most of the 24
cuts (!) here are identified with specific scenes, but they work beautifully
even when heard out of context.
Friends visiting recently wondered
"what the lovely background music"
was. Rozsa and Steiner elicited quite
different reactions.
note that Pacific Overtures has
been announced for next season on
Broadway. Is Sondheim's debt to
Richard Rodgers coming full circle?
I

I
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Santa Barbara
P. 0. Box 30312
California 93105

is a
I

RCA ARL 1-0911, stereo, $6.98.
And so it goes. RCA's classic film
scores, in an apparently endless series

of rerecordings of movie music,
comes up with a canonization of mediocrity. Miklos Rozsa's scores won
him three Oscars (for Spellbound, A
Double Life, and Ben Hur), which
shows just how mysterious those
awards are. Rozsa's music depends for
its effects on volume and tricks (He
made a musical fetish of the use of the
theremin for Spellbound and The Lost
Weekend; interesting, but overused).
And his brass section, his favorite part
of the orchestra, is in a state of perpetual warming up, running up and
down triads like the ski -slope in
Hitchcock's thriller.
This album features selections from
The Red House, The Thief of Bagdad,
Lost Weekend, Four Feathers, Double
Indemnity, Knights of the Round
Table, The Jungle Book, Ivanhoe, and
Spellbound. It's hard to tell one from
the other; all his music has a sameness
and lack of depth. The "romantic"
themes are banal, and when he tries
to buckle on some swash it comes out
bombast. Rudy Behlmer's notes will
probably interest fans of movie trivia,
for in the final analysis the films Rozsa's scores served are as mediocre as
the scores themselves. You tend to remember faces when you hear this
disc, not scenes. RCA's pressing is
splendid, but the effort seems wasted.
Performance: A
Sound: A
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(Continued from page 34)
the condition of driving an amplifier to one third of rated
output with program material.
Figure 7 shows the tone -burst data plotted along with the
previously discussed heat -vs -power curves. It also shows the
test results obtained using white noise as a signal.
The major points and some conclusions of this study can
be outlined as follows:
1. The worst -case program material found in this study
would demand a continuous output equal to 15 percent of
an amplifier's maximum rms power capability. Most Program Material Demanded Less Than 10 Percent.
2. The only way an amplifier can be continuously driven
to one-third of its rated power with program material is to
30
I

I
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Fig. 7
Heat sink temperature vs. percentage of rated power, comparing present FTC rule with other test methods.

(Continued from page 42)
button controls. The more recent front -loading models,
such as the Pioneer CT -7171, Sony/Superscope TC -177 SD,
and Technics RS -676 US, are not only simple to operate but
they provide facilities previously found only on open -reel
decks. For example, the Technics recorder has a memory
circuit that can get the tape rewound back to a predetermined point before switching the machine back into
the play mode. It also has a Dolby 25 and standard 75 µS deemphasis network switch for recording from tuners with either time constant, a peak or normal VU reading switch, and
provision for Cr0 2 low noise, and ferric -chrome tapes. The
bar switches have built-in indicator lights, a useful refinement for the non technical user.

disregard distortion as a limitation. If an amplifier is overdriven in this way, one third of rated power does seem to be
the maximum level at which distortion is tolerable by noncritical listeners. A discerning listener would be annoyed by
that much distortion.
In the opinion of this writer, driving an amplifier this hard
is an abuse which must be reckoned with in terms of reliability and safety, but it is an operating condition far beyond the scope of performance specifications.
3. The power output transistor heating effect produced
by preconditioning at one-third rated power with a continuous sine wave signal cannot be achieved under any condition with program material.
The data developed in this study clearly points out the
need to revise the present FTC preconditioning requirement. The big question is, how?
Figure 7 shows a few possible conditions. Continuous sine
wave operation at 10 percent of rated rms power has been a
benchmark of engineering practice for decades. Figure 7
shows that this does accurately simulate the average power
demand of program material when an amplifier operates
within its rated distortion. An amplifier must be reliable and
safe when over -driven or abused in other ways, but those
considerations ought to be kept separate and distinct from
tests intended to define the power and distortion of a highfidelity instrument.
For these reasons, this writer would prefer that pre -conditioning be done at 10 percent of rated rms power. However,
a 1 -kHz tone burst of 50 percent rated power two thirds of
the time may be the most convenient way to "repair" the
present FTC requirement. It does closely simulate the true
one third power overdrive situation and does fall within
practical and reasonable design guidelines.
tabs for splicing. None of the special effects like sound -on sound, multitrack sync, and echo are possible with cassette
decks, although certain effects are possible with the aid of
external units.

The Future
We will undoubtedly see more cassette decks with monitoring facilities. In fact, several were introduced at the re-

cent Consumer Electronics Show in Chicago. Many of these
had provision for ferri -chrome tapes and servo motor control. Automatic bias and equalization adjustment for Cr02
tapes, actuated through sensing an indentation on the cassette, is now standard practice. More and more sophisticated cassette decks will appear with such features as variable speed control, but the biggest advance will be in the
Monitoring
tape itself.
In my opinion, this is an essential feature for the truly
The originator of the cassette medium, Philips, recently
serious recording enthusiast, and most open -reel machines introduced a super fine-grain iron oxide formulation which
over the $300 mark do have the three heads necessary. they say gives an improvement of 10 to 12 dB in the signalAmong the cassette decks with this facility are the Naka- to-noise ratio. Both TDK and Maxell have even more remichi 1000 and 700, AKAI GXC-352D, Sony/Superscope TC - cently introduced cassette tapes making use of cobalt for
177 SD, and the Technics RS -279 US. Curiously, the Technics improved performance. TDK's is called
Super Avilyn (SA)
model uses a separate head for monitoring, while retaining and uses a cobalt ion added to an extremely fine ferric oxide
a combined record -replay head. A word of warning; beparticle by absorbtion. Maxell's UDXL uses cobalt ferrite
cause a deck has three heads, it doesn't always mean that epitaxially grown on extremely fine ferric oxide particles.
one is available for monitoring. For example, the third head Bias and equalization characteristics of these two tapes
are
in the Toshiba PT -490 is a second erase head for the reverse similar to Cr0 2, so we will be spared a proliferation
of
tape direction.
bias/eq switches. However, don't see cassette machines
challenging open -reel units very much more seriously than
Editing, S -O -S, etc.
they do now because both benefit from technological adstated earlier that it is difficult to edit cassette tapes, and vances.
so it is. While it can be done, the process does require a
So, then, back to our opening question; how do the casgreat deal of patience. The 3M Company makes a repair kit, sette recorders of today stack up? And the answer, obviously
and Editall, among others, makes the right size blocks and at this point, is very, very well!
I

I
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All we need is your name to mail you Lafayette's complete consumer electronics catalog ... all new for 1976!
Must reading if you're into high fidelity audio components
and accessories. Fully illustrated, the new 1976 Lafayette
Catalog features a huge selection of audio components
of every description; tape equipment and accessories;
car stereo; public address equipment; microphones for
all your needs; TV/FM antennas; test equipment; tools;
musical instruments and amplifiers; electronic calculators and watches; technical books; security systems;
communications equipment and an exciting new line of
parts, tubes, solid-state devices and hardware for the doit-yourselfer. You'll find more electronic equipment between the covers of this new Lafayette Catalog than you
can find anywhere else! Also see exclusive, top -rated
Lafayette and Criterion brand products backed by our
55 years of experience. Our modern, complete facilities
assure you of continual satisfactory service.
You'll shop from the finest in brand name audio equipment and you can easily compare features, performance
and reliability ... all at Lafayette's competitive prices!
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the electronics shopping center
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of stereo, quad components
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We've got everything in car
stereo, plus auto test equipment
and driving aids.
We've got a superior new line of
Criterion Recording Tapes, for
cartridge, cassette, and reel-to-reel
recorders with superb new
formulations designed for every
application. We invite comparison
for both quality and price.

We've got the parts, tubes, hardware
you need for hobby and experimenter
projects of every type.
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We've been at the business of high fidelity for a long
time. And still, every so often we ask ourselves,
"What's it all about?"
For us, it's certainly not about mass production, nor

about squeezing products into traditional "price
points". What we are about is to find, without qualification, the best way to reproduce music in the home.
Of course we've had our disappointments. We remember a "shelf" unit that couldn't fit on any shelf
known to mankind.
But then there have been our triumphs.
We believe the products in this advertisement are
the finest expressions of the attitudes that motivate
us. They are diverse, but consistent with our commitment to bring the highest quality to every function of

music reproduction.
The new Harman/Kardon Rabco ST-7 turntable is an
excellent example. It plays a disc in precisely the way
the cutting head made the master record. The arm,
carried by the remarkable "rolamite" bearing, moves
across the disc in a straight line. The result is a cascade of zeroes. Tracking error? Zero. Skating force?
Zero. Stylus overhang? Zero. Horizontal friction?
Zero. Vertical friction? Zero.

Simply stated, the new ST -7 provides a way of playing
music in the home that obsoletes conventional pivoted arm turntables.
Diverse and consistent. The Citation 16 amplifier is a
remarkable synthesis of brute force, technological
precision and sonic sensitivity: awesome power
with flawless performance. When measured by the
criteria that together most accurately predict musical
results -square wave response, slew rate and rise
time -Citation 16 is without peer. The excitement
we feel at Harman/Kardon these days is in part due
to the reaction from audiophiles who have experienced Citation 16.

ö

é

Caahon 16

Diverse and consistent. The ST-7 and Citation 16
expand the boundaries of state-of-the-art. The resulting new technology is soon incorporated in other
products. The new A401 integrated pre-amplifier and
power amplifier does not produce the absolute power
levels of Citation 16. But its square wave response,
slew rate and rise time reveal its genealogy. We can
conceive of no better recommendation for the first
time "investor" in high fidelity.
Diverse and consistent. As the 430 receiver vies
for visual attention on your dealer's shelf, it may
seem almost diffident. Don't believe it! For within its
graceful contour lies such power as to meet truly demanding dynamic conditions -without compromise
of sound quality.
The source of the 430's energy is not the conventional
single power supply. It has two discretelyseparate
power supplies -one for each channel. Consequently, no matter how much energy is called for by
dynamic music passages, performance of one
channel is not affected by the other. The features of
the amplifier section (twin power, square wave
response, phase linearity, instantaneous transient
response) and many elements of the tuner
and preamplifier sections are inherited from our
Citation series of components.
There is simply no comparison between the 430 and
other modestly priced receivers. Its performance can
be appreciated most by direct comparison with expensive individual components. The 430 demonstrates, upon the very first hearing, that quality need
not be sacrificed to achieve the economy of size,
convenience and price.
Of course you're looking at new high fidelity instruments. But the attitudes with which they were conceived and built are their very essence. We'd like to
tell you much more about them -directly -without circled numbers or coupons. Write to us. We'll respond
promptly. Harman/Kardon, 55 Ames Court, Plainview,
N.Y. 11803
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SY1:1-1i LI
ALID TUULr1nVIEFÌ
Carolyn Davis *
WHAT DOES a professional
sound engineer get out of a
short (3 -day) sound engineering seminar of the type given by Synergetic Audio Concepts (Syn-AudCon) of Tustin, Ca.?
The answer in one word is tools. Often a professional's tools are rusty
from lack of recent use, and many of
the tools are actually being misused
because of a misunderstanding of
their basic nature. Some tools may
never have been acquired because
many people enter the audio business

without specific formal training

at the
university level. Further, and to a surprising degree, the audio engineer is
self-taught because there are few
good courses in existence.
A seminar course, like Syn-Aud-

Con's, provides the professional
*Co-author of a book to be published in
1975 by Howard W. Sams, Inc., Sound System Engineering by Don and Carolyn
Davis.

sound engineer with a quick, efficient, and very thorough way to review, refresh, and discover the tools
essential to the growth of his career in
today's rapidly changing, digitally powered audio world. That all this is
accomplished in three days does not
require a miracle, but rather individuals with a total previous emotional
commitment to being professional
about audio. The more experience
the engineer brings to the class, the
greater the enhancement of his skills
he will experience. The progress an
individual makes in three days is surprising until one realizes that the
three days in class isn't what gave
him his talent; the classes just made it
more visible. For a newcomer to the
audio profession, the class serves as an
invaluable "survey course" of what he
will have to learn and master if he
wishes to honestly use the word professional about his audio skills.

Basic Tools Identified
The most obvious basic tool is the
decibel, dB. Ninety-nine percent of
the professionals attending the SynAud-Con classes need an updating of

their knowledge of the bewildering
mass of reference levels, symbols, applications, and conversions that use
the dB.
Syn-Aud-Con mounts a three-way
attack on the subject using HewlettPackard scientific calculators in the
class (20 of the new HP -21s), plus instruction in the use of the Texas Instruments SR -50, a special Syn-AudCon slide rule system, and a series of
nomographs and charts. One of these
three paths matches the ability of
each student and carries him through
the problems presented.
There is no way to understand how
loudspeakers work in real acoustic
environments without a clear conceptual view of the difference be -
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Koss introduces the first stereophone

you fine tune yourself.
The Technician/VFR
If you've been missing the brilliant highs and rich
lows you think are in your favorite music, the new
Koss Technician/VFR Stereophone is for you. Be-

cause unlike any other stereophone, it's the
world's first stereophone to let you fine tune
the frequency response range to suit your
own listening preference. So instead of
hearing somebody else's idea of what your
music should sound like, you'll be able to
shape the acoustic contour of your
favorite music to the way you want
to hear it.
By adjusting the VFR controls
at the base of each earcup, you'll be
able to discover a shimmering
new brilliance in the highest
notes of a piccolo. Or by
re -shaping the curve for
more bass, you'll be able

I

to feel a new breathtaking fullness in the deepest bass
notes of an organ passage. But no matter how you set
the VFR controls, you'll be shaping your own response
curve. And that's a lot more exciting than
simply listening to a frequency response
curve pre-set at the factory.
Of course, along with being the first
stereophone with a variable frequency
response, the new Koss Technician/
VFR still offers the superb professional
styling and hour -after -hour wearing
comfort that Koss Stereophones
have always been famous for.
So slip into a whole new stereophone experience at your Audio
Specialist's. As you adjust the
VFR controls you'll discover
the shape of things to come
the Koss Technician/VFR.

...

D B B stereopIones

from the people who invented Stereophones.
KOSS CORPORATION,

4129 N. Port Washington Ave., Milwaukee, Wisconsin 53212

Koss

International/London, Milan, Dublin Paris, Frankfurt
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tween the loudspeaker's directivity
factor or Q and its coverage angles.
The correct choice and placement of
a quadraphonic loudspeaker channel

absolutely requires this under-

standing. So does accurate placement
of a reinforcement loudspeaker system, and, just as basic, where to aim
the system. Syn-Aud-Con uses the
most advanced digital, real-time spectrum analyzers available, plus tone
burst analysis, to demonstrate both
the correct and incorrect techniques.
The most neglected tool among

self-taught professionals

is

their

knowledge of how absorption and reflections in the acoustic environment
interact with the sound system. SynAud-Con therefore provides a unique
tool for this and, so far as can be determined, their reverberation time
calculator is the only one made. It
provides scales for the three basic
equations in use today: Sabine, Norris-Eyring, and Fitzroy. Through the
use of this slide rule, the scientific calculators, and other such handy tools
as the RT60 digital -readout reverberation meter, the class develops
both a mathematical and physical feel
for the acoustic environment.
"You're loud enough, Charlie, but I
can't understand what you are saying"
is almost as common a complaint as,
"The quality of sound is good but
we're hitting feedback before you're
loud enough." The slide rules, plus
the very latest form of simplified
equations, teach the student how to
predict accurately the exact para-

meters of a sound system design to insure that it's both loud enough and
clear enough.
The unfortunate misuse of equalization techniques and the proliferation of incorrectly designed equalizers makes the equalization portion
of the class a must for any professional
who hasn't been exposed to the in-

ventor of Acousta-Voicing, Don

Davis, who teaches the three-day SynAud-Con class. Don demonstrates every proposed technique, and gives
valuable insights into why the majority of them don't work. It's here that
the best trained professionals can polish their ability to adjust well -designed and properly installed sound
systems.

After the 3 -day Class
Each graduate receives four quarterly Newsletters (about 20 pages
each) the first year and a minimum of
four Tech Topics, a large portion of
which are written by the graduates.

This synergetic action stems naturally

from the theme of the Newsletters:
met a man with a dollar
We exchanged dollars
still had a dollar;
I

I

I met a man with an idea
We exchanged ideas
Now we each had two ideas.

Syn-Aud-Con has received tangible
support from the audio industry, and
five manufacturing firms presently
help underwrite the expenses of providing classes in 23 different cities in

the United States. Such support makes
it possible to offer the classes in a convenient location at reasonable prices
and provide all the materials and continuing support to the graduate.
These sponsors are Shure Brothers,
Inc., General Radio, U.R.E.I., Sunn
Musical Equipment Co., and Crown
International. Personnel from these
manufacturers receive Syn-Aud-Con
training which provides still another
link in the communications circuit between the ultimate user and the designer -manufacturer of audio equipment.
The true revolution, being carried
on in the audio business today by the
younger generation right under the
noses of the petrifying "old timers,"
has brought with it an increasing demand for engineers who are really
good at system design, installation,
and check out. The latter half of the
1970s will probably see another wave
of progress such as the audio industry
has not had since the initial development of motion picture sound in the
1930s, only this time it will be sparked
by the spin-offs of digital technology
developed for the computers and
other equipment required to place a
man on the moon. (Witness the work
of Richard Heyser of Cal. Tech.'s Jet
Propulsion Labs in audio, his hobby.)
It will seed a veritable revolution in
audio technology. More importantly,
the wedding of the computer to the
synthesizer will once again tie the audio engineer closely to the artist -engineer, just as they were in the early
days of motion pictures, and the combining will again have important sociological and technological results for
us all. Large (480 speaker), complex
(non -acoustic pick-up), digital computer-synthesizer input systems are
even now showing those in the traditional music fields that amplified conventional instruments are this generation's harpsichords when compared
to the computer -synthesizer -piano.
The composer -musician -conductor of
the future will control his own expression, free from the mixer -engineer.
These artists will cut out the amateur
sound men who fail to produce consistent results in highly experimental
situations.
It's easy to predict that there will
have to be more audio toolmakers,
such as Syn-Aud-Con, in the future.
The professional sound engineer
needs a source of training and updating of information that transcends

the expertise of

a single manufacturer, a source that tells it straight,
and one that does so in classes that are
economical both in terms of time and

to,

cost.
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Equipment Profiles
G.A.S. Ampzilla Basic Power Amplifier

MANUFACTURER'S SPECIFICATIONS
Power Output: Minimum of 200 watts per channel into 8
ohms or 125 watts per channel into 16 ohms, both channels
driven, 20 Hz to 20 kHz, with less than 0.05% total harmonic
distortion or intermodulation distortion. Input Sensitivity:
Kohms. Rise Time: At 8 ohms, better than 2 MS at full power
to 20 kHz, slew rate equal to 40V per µS. Noise: Better than
100 dB below full power, unweighted, wide band; 112 dB
below full power, wide band with r.f. filter. Size: 17)2 in. W.
x 7 in. H. x 9 in. D. Shipping Weight: 50 lbs. Price: $599.00,
kit.
Ampzilla is the first product of a new audio company-The Great American Sound Co. It is different and unusual in appearance and quite attractive after one gets used
to it. It is available as a kit or factory wired; the unit reviewed
was factory wired.

Fig.

J

Refer to Figs. 1 and 1. The package is rugged, solid, and
relatively simple. A U-shaped bottom piece serves to mount
the power transformer, two filter capacitors, cooling fan,
heat sink chimney assembly, and some of the normal front
and back panel components. The chimney has the two power -amp circuit boards mounted on opposite sides, with four
output transistors at the bottom on each side below the circuit boards. The fan is powered from the main secondary
winding of the power transformer. Operating at a low -medium speed, it is reasonably quiet, as fan -cooled amps go.
The rectifier bridge and four supply fuses are mounted on
a bracket that connects the ground sides of each filter capacitor to the chassis ground.
On the front part of the bottom chassis piece is a three position phase -reversing power switch (Off/On/Off), two
speaker -line fuses, and a green LED Power On indicator. On
the back part of the main chassis are the line cord, line fuse,
two sets of binding posts for the outputs, and a pair of
phono jacks for the signal inputs.
Ampzilla has a front protrusion housing the meters and
meter switch. In both cases, white end caps, contrasting with
the black anodized chassis pieces, fit over the ends of the U
sections and are solidly screwed to them to hold the whole
unit together. Pemm nuts and machine screws are used
throughout Ampzilla, with no self -tapping screws used anywhere.
The meters are calibrated in rms watts into eight ohms
with a sine wave and relative dB, with 0 dB equal to 200
watts. The meters are average -responding and appear to
have somewhat faster ballistics than a standard VU meter. As
this reviewer has mentioned before, decade range switching
is very desirable for easy reading of power on the lower
ranges, and a 200-milliwatt full scale is a very handy reminder of the fact that a lot of listening on efficient speakers
takes place down in the 1-100 mW region.

1-Rear view of G.A.S. Ampzilla.

EDITOR'S NOTE: Craig's Model 3139 FM & 8-track car
radio was erroneously reported in the July issue to have
a power output level MUCH below its actual level due
to an inadvertent error in the testing method. A full
addendum will appear in the next issue.

AUDIO

Fig.

2-Internal view.
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Circuit Description
As can be seen in Fig. 3, the

circuit of Ampzilla is full -complementary from input to output. The input stage consists of
a dual -complementary differential amplifier, Q1-4. The output of Q1 drives Q6, a PNP emitter follower. Q6 drives Q7
which is a PNP inverting gain stage and is the plus predriver.
In a similar manner, Q3 drives Q8 and Q9 with Q9 being the
negative predriver. Q7 and Q9 operate Class A, with a quiescent current of about 25 mA. The signal currents at the col-

lectors of Q7 and Q9 are in -phase but even harmonics are
out of phase and will tend to cancel out. These collectors are
tied together through the bias regulator. The predrive signal
is thus relatively free of even harmonics and can drive the
output stage equally hard in both directions. The bias regulator is a special integrated circuit designed to accurately
control the idling current of the output stage as a function
of temperature. The IC is mounted with its top surface in
good thermally greased contact with the bottom of the heat
sink where the output devices are.
The output stage is effectively a complementary follower
with emitter -follower drivers. Each driver and output composite device is made up of two transistors in series to increase the safe area of the output stage. The inner drivers
and outputs (Q13, 14, 17, 18) are driven from the predrive
signal, while the outer devices (Q12, 15, 16, 19) are driven as
slaves via voltage dividers from the amplifier -output signal.
These signal dividers cause the voltage across the series connected transistors to remain equal over the entire signal
cycle.
The emitters of Q17 and Q18 are connected to the output
buss through relatively large (0.39 ohm) emitter degeneration resistors that are paralleled by Shottky rectifiers.
This assures good thermal stability of the output transistors
with minimum drop at high current due to the low foward
drop of the paralleling rectifiers. Turn -on thumps are eliminated in this design by causing the emitter currents, and
hence the subsequent stage currents, of the input pairs to
be zero at turn -on and then to slowly come up to the operating value. This is accomplished by the action of the voltage

--

regulator consisting of Q5, D5, C9, and R18. Upon turn -on,
C9 is uncharged and current flow from R19 through R18
down to R20 turns on Q5 causing its collector -to -emitter
voltage to be about 0.7 Vg and at about ground potential.
As C9 charges slowly, due to the time -constant multiplication effect of Q5, the collector -to -emitter voltage of Q5
increases to its ultimate value of about 52 V when D5 conducts. When this point is reached, the collector will be +26
V and the emitter will be at -26 V, supplying about 3.3 mA to
each differential pair. When D5 is in conduction, the voltage
drop across the regulator will be constant with changes in
line voltage and therefore the emitter currents of the input
differential amps will remain constant. A cute circuit trick!
The protection circuit is of the volt -amp (VI) type, sensing
both current and voltage in the output stage. If voltage
and/or current are considered excessive, Q10 or Q11 will
conduct, reducing the current in Q7 or Q9 and hence the
output drive. This action of reducing the current in the pre drivers is unusual and desirable, and is in contrast to the
usual practice of shunting the drive current from predrivers
through the protection devices into the output buss.
The power transformer is appropriately large and beefy
and has unusually good voltage regulation. Filter capacitors
are two 16,800 µF units. Output voltage at idle is about ± 75
V d.c.

Listening Tests
This reviewer has spent a lot of time listening to Ampzilla,
having had one for several months. Speakers have included
the reviewer's own arrays, Dalhquist DQ-10s, and Magne pan MG-2167Fs. The conclusion is inescapable. Ampzilla is
the best sounding commercially available bipolar solid-state
amplifier heard so far. The low end is incredibly tight and
solid, the mid range clean and defined, and the high end is
light, airy and virtually free of edginess and grit. When listening in comparison to other good solid-state amplifiers,
there is a feeling that their sound isn't as transparent and
that an amplifier per se is more identifiably in the reproducing chain.
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Measurements
Ampzilla was first run for one hour at one third power, or
per channel, with a continuous 1 kHz test tone. It

67 watts

0.06

0.02
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r°

THD VS POWER
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0

003

ó
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channels. The input voltage for 200 watts into eight ohms is
therefore 40/24 or 1.67 V.
Harmonic distortion at 1 kHz and IM distortion as a function of output power are shown in Fig. 4. Total IM distortion
and especially the sum of 5th and 7th harmonics are exceptionally low in this unit. There is no measurable crossover
type nonlinearity at low levels (power levels from 1-100
mW). Harmonic distortion vs. frequency and power and
one -watt frequency response are plotted in Fig. 5. The aberration in THD near 120 Hz is caused by a beat between the
signal frequency and 120 Hz power supply ripple. As has
been mentioned in previous reviews on the Dyna 400 and
SAE l CM, which also exhibit this phenomena, it is doubtful that this effect is audible.
Scope pictures of amplifier response to various test signals
and loads are shown in Figs. 6 to 9. Fig. 6 is for a 50 -Hz square
wave into eight ohms for a low power and for full power. The
lack of tilt in these waveforms is exceptional even though
the amp is a.c. coupled at the input and feedback bases.
However, the time constants are very long, being equivalent
to a cutoff frequency in the region of 0.01-0.02 Hz. Fig. 7 is
I I
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0

passed this test easily getting only moderately warm. Voltage
gain was measured and found to be 24X or 27.6 dB in both
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Fig. 4-Upper curve, THD versus power into 8 -ohm load
(use right-hand scale); lower curve, total IM and sum of 5th
& 7th versus power into 8 -ohm load (use left-hand scale).

I

100KHz

10KHz

100Hz

10Hz

0

I

I

FREQUENCY RESPONSE

5

IWATT 8a LOAD

10

005

0 04

0 03

0.02

\I

`200 W.

!
_THD

1Y ..in.

s

1W

0.01

50 W
10W

VS FREQUENCY AND
POWER, 8a LOAD
1W

il

10W
501 W

o

20

IK

00

FREQUENCY

Fig.

10K

20K

-Hz

5-Upper curve, 1 -watt frequency response into 8 -ohm

load, note break in curve at 100 Hz to 10 kHz; lower curves,
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Fig. 7-10 -kHz square waves; upper trace, low power into 8
ohms (scale 5 V/cm, 20 µS/cm); lower trace, low power into
2 µF (scale 5 V/cm, 20 µS/cm).

8-Upper trace, 20 -kHz full -power square wave into 8
ohms, 80 V P -P note text (scale 20 V/cm, 10 NS/cm); lower
trace, 20 -kHz sine wave, 200 VA into 1 pF, 40 V rms, THD
0.25% (scale 10 µS/cm).
Fig.

Fig. 6-50 -Hz square waves; upper trace, 200 watts into 8
ohms (scale 20 V/cm, 5 mS/cm); lower trace, 3.12 watts into
8 ohms (scale 5 V/cm, 5 mS/cm).
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10 kHz square waves at low power into eight ohms and 2
loads. These responses are typical of most amplifiers that
have been reviewed. Fig. 8 illustrates the response with a
full -power 20kHz square wave into eight ohms and a 200 VA
20 kHz sine wave into a 1µF load. (The slight ringing on the
µF

9-Upper trace, 20 -kHz, 80 V P-P square wave into 1µF
load (scale 20 V/cm, 10 µS/cm); lower trace, 20 -kHz sine
wave into 8 ohms with 2 dB overdrive (scale 50 V/cm, 10
µS/cm).
Fig.

Table

I-Output

Bandwidth, Hz
to 20K
400 to 20K
20

noise
Left, µV

Right, µV

325
60

217
36

+1/2 cycle is mostly due to a slight aberration on the output
of the pulse generator used.) The measured rise time for the
square wave is about 3.2 µS and the slew rate is about 20
V/µS. THD for the 200 VA sine wave is about 0.25%.
Fig. 9 shows the response to a 20 -kHz 80 V p -p square
wave into a 1µF load and a 20 -kHz sine wave into eight
ohms with a 2 dB input overdrive where the input is increased 2 dB over the value that just causes the output to begin to clip The large signal square wave indicates the amplifier's ability to deliver in excess of 10 amps into a 1µF load.
This qualifies it as a third amplifier in this reviewer's experience that can deliver such a fast large signal into a capacitive
load. The response to the 20 -kHz overdrive signal is outstanding. Virtually every other solid-state amplifier "sticks"
on high frequency clipping. ["Sticking" is where the
squared -off portion, when clipping, lasts longer than it
should and then suddenly jumps toward zero vertically or
very quickly and then finally gets back into the sine wave
slope after recovery from clipping.] It is believed that how a
power amp clips at high frequencies has some effect on how
the amplifier sounds when not clipping. Amps that clip
cleanly and don't stick generally do sound better, all other
standard measurements being about the same. Damping
factor was measured as a function of frequency and found
to be about 160 from 20-300 Hz, decreasing smoothly to
about 154 at 1 kHz, and 28 at 20 kHz.
Output noise as a function of measurement band -width
with inputs shorted is shown in Table 1 below. The highest
noise voltage in the 20 to 20 kHz band is about 102 dB below
200 watts into eight ohms and is composed mainly of lower
order line harmonics.
In summary, Ampzilla is unquestionably in the state-ofthe-art class and takes its place among a small group of fine
amplifiers that really do make reproduced music sound
more like live music.
Bascom H. King.

Circle No. 71 on Reader Service Card

Supex SD-900/E
Moving -Coil Phono Cartridge

cm/dyne. Tracking Angle: 20 degrees. Stylus Force:
to 1.5 grams. Stylus: 0.3 x 0.8 mil elliptical diamond.
Weight: 10 grams. Price: $125.00.
Although the principle of the moving -coil cartridge has
been known for a long time, about the only cartridge of this
type marketed in recent times is the Ortofon. Another such
pickup that has recently become quite popular with audio
enthusiasts is the Supex SD -900/E. This cartridge is manufactured in Japan and distributed in this country by Sumiko,
18x10-

6

1

MANUFACTURER'S SPECIFICATIONS
Frequency Response: 5 Hz to 40 kHz ±1.5 dB. Output Voltage: 0.2 mV. Channel Balance: ±0.5 dB. Channel Separation: Better than 27 dB. Impedance: 3.5 ohms. Compliance:

Inc.
Like all moving -coil cartridges, the SD-900/E's output voltage is very low. Most moving -coil cartridges rarely exceed
an output voltage of about 70 microvolts, thus making them
prone to hum and noise problems. The Supex SD -900/E has
an output voltage about three times greater than previous
moving -coil cartridges, 200 microvolts. This increased output voltage reduces the possibility of hum and noise problems. However, an output voltage in microvolts requires the
use of either a special cartridge transformer or preamplifier
("head amp"). Our experience indicates that the Supex SD 900/E should be used with a cartridge preamplifier, such as
the Mark Levinson JC-1, the output of which is fed to the
usual phono cartridge input of an audio system. The JC-1 is
an inverting cartridge preamplifier, requiring that the plus
and minus leads of the Supex be reversed at the cartridge on
each side, i.e., the hot and ground leads be reversed on the
left side and similarly on the right side.
The manufacturer recommends this cartridge for CD -4
use despite the fact that the stylus is a nude biradial diamond (0.3 x 0.8 mil). Interestingly, the Supex SD -900/E
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scored very high on all the strict parameters used in testing
stereo and discrete (CD -4 and UD -4) cartridges with an optimum tracking force of 1.5 grams and 2 grams for anti -skating. However, because of the lack of a Shibata or Shibatalike stylus, which engages a greater area of the record
groove wall, we cannot unreservedly recommend it for general use in discrete CD -4 or UD -4 quadraphonic playback,
because of the possibility of wiping the carrier off the
groove wall.
The Supex SD -900/E is, however, one of the finest stereo
cartridges we have ever tested. Sonic clarity is superb with
good definition, particularly in the bass. Transient response
and applause definition is excellent.

Measurements
As is our practice, measurements were made on both
channels, but only the left is reported. During the test period, the temperature was 70° F ± 1° and the relative humidity
52% ± 2%. The following adjustment and test records were
used in making the measurements: JVC 4DE-205; WEA
PR186; Shure TTR-107, TTR-103, TTR-110; Columbia STR100, STR-111; JVC TRS-1004, TRS-1005; Stereo Review SR -12;
B & K QR-2009; Deutsches Hi-Fi No. 2; Panasonic SPR-111;
Denon ST -5003 (UD -4); Ovation OVQS/4000 (QS); Columbia SQT-1100 (SQ), and AEL 100,101. Both the square wave
test (photograph) and the 4:1 intermodulation distortion
tests reported in this cartridge profile were made using the
new CBS Laboratories Professional Test Record STR 112,
which was released in May 1975 and replaces the now obsolete STR 111. The STR 112 is one of a series of nine updated
professional test records recently released by CBS Laboratories. These should prove invaluable in testing the various
parameters of audio systems.
Frequency response was flat within ±2 dB from 20 Hz to
10 kHz, + 3 dB at 13 kHz, + 2 dB at 20 kHz, + 1 dB at 30 kHz,
0 dB at 40 kHz and -4 dB at about 48 kHz. Separation is better
than 27 dB to 8 kHz and then diminishes to 23 dB at 10 kHz,
15 dB at 20 kHz, 13 dB at 30 kHz, 4 dB at 40 kHz, and O dB at
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5dB
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IK

100
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50K

FREQUENCY-Hz

Fig.

1-Frequency response and separation of the Supex

SD -

900/E using JVC's TRS-1005 test record.

about 43 kHz. Channel balance was remarkable, being within 0.3 dB, and trackability is good. A good CD -4 cartridge
should produce more than 0.7 mv at 30 kHz from the JVC1004 test record, where the 30 kHz monophonic signal is
recorded at the 5.5 -in. diameter of the test record with a
peak velocity amplitude of 5 cm/sec. The Supex output voltage at 30 kHz was 1.5 mv. On a test record designed by this
reviewer (AEL-100), which contains tracking velocities from
7 cm/sec to 70 cm/sec at 1 kHz, lateral cut, peak velocity, the
Supex tracked 30 cm/sec with no difficulty. Signal output
without the JC-1 Levinson cartridge preamplifier was 53
µv/1-cm/sec and with the JC-1, it was 1.2 my/1-cm/sec.
Wt. 9.53 g.; d.c. res., 3.2 ohms; Inductance, 91 uH; Opt.
tracking force, 1.5 g.; Anti -skating, 2 g.; Output, 53 µV/1cm/sec. without the IC -1 cartridge preamp and 1.2 mV/1cm/sec with the JC-1; IM dist. (4:1) +9 dB lat., 200/4000:
5.6%, + 6 dB vert., 200/4000: 3.0%; Crosstalk, -27 dB; Ch.
Bal., 0.3 dB; Trackability: High Freq. (10.8 pulsed) 30
cm/sec.; Mid-Freq. (1000 + 1500 Hz lat. cut) 25 cm/sec; Low
Freq. (400 + 4000 Hz lat. cut) 19 cm/sec; 30 kHz mono signal
1.5 mV. Passed all bands of the Shure Audio Obstacle
Course Era III test record except for the 5th level of the violin where it just starts to mistrack. Cartridge -arm resonance
was less than 10 Hz.

Listening Tests
The Supex SD -900/E cartridge was used with the following
demodulators in the listening evaluation: Technics SH -400,
Panasonic SE -405, JVC 4DD-5, and Harman/Kardon +44.
Separation and 30 -kHz carrier signal adjustments (where required) were easily accomplished, though with the Technics
SH -400 demodulator, a little extra care was necessary to
make certain that the cartridge was properly "locked -in."
The Denon (Nippon Columbia) UDA-100 (UD -4) demodulator was also tried, and separation was accomplished in
both the UD -4 and CD -4 positions without difficulty. The SQ
and QS decoders used were the Lafayette SQ-W and Sansui
X-2, respectively, as well as the SQ and QS positions on the
Denon UDA-100.
The speakers used in this evaluation were the efficient
Cerwin-Vega 211 -Rs in the front and the R-26s in the rear.
Additional speakers used were four relatively less efficient
Micro -Acoustics FRM-1s, and most of the listening evaluation was performed with them. A new, very efficient sub woofer from Janis Audio Associates, 2889 Roebling Ave.,
Bronx, N.Y. 10461, was used in combination with the Crown
VFX-2 crossover network and the Model 207-A Tiger .01 amp
from Southwest Technical Products to drive the subwoofer
below 100 Hz. Since bass frequencies below 100 Hz are essentially non -directional, only one subwoofer was used in a
common mode configuration, which required a summing
network added to the Crown VFX-2 crossover network for
the speakers serving the stereo or the front quadraphonic
pair. Two Phase Linear 4000 preamplifiers and a pair of
Crown D-150 amplifiers drove the main speakers. The turntable was the Technics SP -10 with the Audio-technica AT1009 tone arm installed on the turntable base.
A rigorous listening evaluation of the Supex SD -900/E was
made in both the stereo and quadraphonic modes, using all
the CD -4 records listed in our report published in Audio,
March, 1974, p. 39, plus the following additional new
records, which demonstrate the capabilities of this cartridge.
Stereo
Organ Music from Westminster-ARK 10251
Choral Music from Westminster-ARK 2123

Fig. 2

-1 -kHz square -wave

response of the Supex SD -900/E

using CBS Lab's STR-112 test record.
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SQ
E.

Power Biggs: Bach The Four "Great" Toccatas and

Fugues-Columbia MQ 32933
Quadraphonic Gala-Columbia ASQ-109
QS

Tchaikovsky: 1812 Overture and Romeo and Juliet-Turnabout QTV-S 34554
Gershwin: All the Works for Orchestra & for Piano & Orchestra-Vox QSVBX 5 132 (3 records)
UD -4
Bach: Concertos Brandebourgeois-Nippon Columbia
40X -9001-N
Pop Pop/4 Dimensions-Nippon Columbia 4KX-9007
A word of explanation about these records is necessary
since many of them are not generally available at record
stores. Both of the ARK stereo records contain excellent organ music, where the lowest bass pedal note recorded is
27.5 Hz (as measured with a General Radio Spectrum Analyzer). The record is available from Fulton Electronics, 4428
Zane Avenue N., Minneapolis, Minnesota 55422. The Advent record runs the gamut of classical organ music, with
some fantastic bass pedal notes, the lowest recorded note
being 23 Hz. Surface noise is non-existent on this record,
which is available from Century -Advent, 878 Clarence Road,
Cleveland, Ohio 44121. The ENY/AR-1 record is a superb
recording demonstrating specific musical instruments that
the Supex cartridge reproduced with great definition. Surface noise is non-existent on this record. The record is avail-

able for $5.00 from Acoustic Research, Inc., 10 American
Drive, Norwood, Mass. 02062. The Quadraphonic Gala disc
is not generally available, and was produced by Columbia
Records for the Audio Engineering Society European meeting held in London earlier this year as a showcase sampler of
SQ quadraphonic performances by leading recording artists
of the world. The QS discs listed are excellent records, particularly the piano renditions, with which to demonstrate
the transient response of the Supex cartridge. Since the UD 4 quadraphonic system has not yet been introduced in this
country, the Nippon Columbia records are not easily available. Both of these recordings show the Supex cartridge to
be capable of reproducing any recorded sound-stereo or

quadraphonic!
For those who have the Phase Linear 4000 preamplifier,
the organ and the symphonic recordings are even more
spectacular when the correlator, peak unlimiter, and downward expander (with the unlimit threshold properly adjusted), are in use. The Supex cartridge, in conjunction with the
Phase Linear 4000 preamplifier, reproduces the bass spectrum on these records in an exceptionally clear and clean
manner.
After listening to the records listed above, plus many others, as played with the Supex SD-900/E cartridge, we believe
this cartridge is one of the finest stereo cartridges available
today. Certainly the performance of the Supex SD -900/E is
evidence why many audiophiles prefer the moving -coil
principle.
B.V. Pisha

Circle No. 72 on Reader Service Card

Avid Model 102 Speaker System

MANUFACTURER'S SPECIFICATIONS
Drivers: 1 -in. dome tweeter, 10 -in. high -compliance woofer. Nominal Impedance: 8 ohms. Power -Handling Capacity: 100 watts. Frequency Response: 35 Hz to 18 kHz ±5 dB.
Crossover Frequency: 2200 Hz. Control: Three -position,
high -frequency level switch. Dimensions: 25 in. H. x 15 in.
W. x 9-5/8 in. D. Weight: 36 lbs. Price: $130.00.
The Model 102 speaker from the Avid Corp. is a two-way,
air -suspension system using a one -in. dome tweeter and a
10 -in. high -compliance woofer. The sides of the enclosure
are finished in simulated -walnut vinyl. The dominating
physical feature is the grille, which is interesting in that the
user can not only change it but can select his own design.
This feature alone could sell the system to many people.
The grille is a double-knit stretch fabric cut into a rectangle slightly larger than the front surface of the enclosure.
The fabric is wrapped over and attached to a press -board

frame, which is then snapped into the front of the enclosure. A groove in the back of the press board is used to
hold the cloth by pressing the fabric into a slot with a spline.
The standard grille cloth is a dark brown, and replacement
cloths are available in several other colors at $3.95 per pair. It
should be noted that if one attempts to use some other
piece of cloth for the grille, the original grille cloth should
NOT be used as a pattern to cut the new cloth. This is because the knit fabric has been stretched during installation
for a snug fit, and then trimmed close to the securing spline.
If you remove the original cloth from the grille, it might be
best to get a partner to help you reinstall it, since getting a
good, wrinkle -free surface can be tricky, particularly if one
doesn't have experience or tools for working with splines. A
changeable grille cloth is a nice feature, but allow yourself a
little time to do a proper job.
A three -position tweeter -level control is available behind
the removable grille. This is a slotted -shaft control that can
be moved easily with a coin or screwdriver. Maximum
clockwise position is minimum tweeter level. As the control
is well labeled, this should not cause any confusion.
A tweeter -protecting fuse is mounted in a holder immediately above the level control. Electrical connection to the
speaker is made to push -type connectors in a recessed cavity on the rear of the enclosure. The terminals are well
marked and color coded.
Avid supplies a very complete instruction manual and is to
be congratulated on providing intelligent and readable instructions. The speaker is covered by a five-year warranty,
which is transferable to later owners.
Technical Measurements
The plot of impedance versus frequency is shown in Fig. 1.
The impedance is virtually unchanged for all settings of the
level control. The minimum value is low enough that paral-

62

AUDIO SEPTEMBER,
www.americanradiohistory.com
AmericanRadioHistory.Com

1975

lel operation is not recommended. The characteristic of this
impedance curve suggests a well -designed sealed enclosure

with a 50 -Hz low -frequency cutoff.
The anechoic sound pressure level at one meter for one watt drive is shown in Fig. 2. Except for a minor peak at 450
Hz, this measurement is almost exactly what Avid claims it to
be in their printed operating instructions which accompany
the unit. If Avid doesn't watch out, they may be cited for unwarranted honesty in specification.
Efficiency is moderate for a bookshelf system, as the Model 102 produces 85 dB SPL for one -watt average power
throughout most of the usable audio range. The bottom end
starts to roll off below 55 Hz and does so in a well-behaved
fashion. Some mild peaks appear in the upper midrange.
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Acoustic crossover very clearly starts at around 3 kHz, and
small sibilant -emphasizing peaks are evident in the 7 -to 9 -kHz range and again at 14 kHz. Response, even for moderate off -axis angles, holds up well past 15 kHz. The three balance positions only affect the range above 3 kHz, and the
difference between settings is very small. All in all, the response is very good for a speaker in his price range.
Figure 3 shows the phase response measured one meter
directly on axis. Phase breaks occur at 500 Hz and at the
3 -kHz crossover point. Because of the difference in acoustic
position of the woofer and tweeter, the phase measurement
is shown twice, once corrected for woofer air path and the
other for tweeter air path. This speaker has non -minimum
phase characteristics at 500 Hz and 3 kHz.
The three -meter room response, shown in Fig. 4, is a more
direct measure of how the Avid 102 might sound in a typical
listening situation. The speaker was placed against a wall and
one meter above the floor. The measurement position is
three meters away and also one meter above the floor. The
first 10 milliseconds of "early" sound are measured and
plotted for positions directly in front and 30 degrees off the
center of the speaker. The plots of Fig. 4 are displaced 10 dB
for clarity. The response holds up very well to 20 kHz for all
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normal listening positions. Since this curve was taken in the
centermost of the three response -control settings, the
sound is moderately strong in the upper frequencies. There
is a dip in the stereo position, centered around 5 kHz, with a
smaller peak in the 14 kHz region. While this extended response should be good with most program material, there
are a few phono cartridges and records with high distortion
levels in the upper frequencies that will show up clearly, and
perhaps unpleasantly, with the 102. This situation, however,
can be helped by lowering he high frequency tone control.
This occurs because of the extreme top -end response of the
speaker and the minor peaks which are almost periodic on a
TOP

FRONT

Fig. 6

-

very shallow increase in all partials above B2.
Acoustic intermodulation of A4 by El, or 440 Hz by 41 Hz,
is plotted in Fig. 8. The major contribution to this distortion
is phase modulation. The crescendo handling test was
passed easily. The Model 102 can handle random peaks up
to 300 watts without suppressing inner musical voices more
than 1 dB.
The energy -time response of the Avid 102 is shown in Fig.
9. Since the 102's tweeter response is so excellent, a detailed
explanation of this chart can be made to aid in understanding the energy -time measurement. What is shown in
this chart is a plot of time on one scale, while on the other is
the magnitude of the impulse response for a perfect signal
containing only components from 20 Hz to 20 kHz. This plot
is related to the impulse response in the same manner as the
SPL measurement of Fig. 2 is related to the complete frequency response. The energy -time curve is computed from
the one -meter anechoic frequency response and covers the
time from just before receipt of the first sound to a period
two mS after. The major contributor to this measurement is
the tweeter, which handles a wider frequency range than
does the woofer. The peak at 2.9 mS is the direct sound from
the tweeter. The subsidiary peaks at around 3.1, 3.2, and 3.3
mS are reverberant signals due to scatter from the tweeter -

BOTTOM

Vertical polar response.

100

E29 2ND
B2

10

logarithmic frequency basis and thus might emphasize higher order harmonics of an already distorting program. This
characteristic will also tend to emphasize record background noise to some extent.
Figure 5 is the polar response for all components from 20
Hz to 20 kHz and is a view looking down on the top of the
speaker when mounted as Avid recommends. Plots are included for each of the three equalizer positions. The difference in energy between the control settings is approximately 2 dB. According to this plot, a left -channel -stereo speaker
position will be slightly stronger than the right -channel position if the speakers were rotated toward the listening area.
Since the polar response becomes equal for angles greater
than about 30 degrees, these speakers should be mounted
flat against a wall for best stereo imagery.
Figure 6 is the vertical polar response. These speakers
should be mounted at or below normal listening level for
best sound, because a large ceiling reflection can be expected due to the high launch angle of the sound, as can be
seen in the chart.
Harmonic distortion for the musical tones of El (41 Hz),
A2 (110 Hz), and A4 (440 Hz) is shown in Fig. 7. The distortion
is very low at moderate and low listening levels. The lowest
register runs out of steam at levels in excess of 20 watts average. Midbass and upper frequencies can be handled up to
100 watts with no difficulty. An interesting property is the
drop in third harmonic of A2, i.e. E4 (330 Hz), as well as the
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Harmonic distortion for musical tones El or 41 Hz,
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mounting structure. The logarithmic decrease of these
peaks, shown as a constant dB per time, is further indication
of reverberation species. The broad irregular peak from 3.3
to 3.6 mS is diffraction from the physical loudspeaker enclosure. The peak of this diffraction occurs at 3.4 mS and is
due to sound reradiating from the top edge of the enclosure. Tweeter sound scattering from the woofer surface
discontinuity causes the irregular diffraction at 3.8 mS, and
the energy at 4.3 mS is due to sound scattering from the bottom of the enclosure. Comparison of this data with the SPL
data of Fig. 2 reveals that most of the response irregularities
above 2 kHz are due to sound scattering from the enclosure
and not due to tweeter problems.
The 10 -dB difference between direct and first reverberant
sound 0.1 mS later translates to about 3 dB frequency response irregularity at 10 kHz, which is consistent with mea o
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surement. Reverberant sound due to the speaker enclosure
that is 14 dB down can give rise to 2 dB variations with a major influence at slightly above 2 kHz.
Listening Test
The Avid speakers were mounted against a flat wall at ear
level for the listening test. Spacing between speakers was
around three meters.
The top end, of the Avid 102 is quite good and appeared
stronger than the midrange and bottom end, which are handled by the 10 -in. woofer. In attempting to achieve the best
balance of overall sound, this reviewer lowered the high frequency level both with tone controls and with the Avid's
tweeter level control.
There was no boom to mar the performance of the bass
end, though percussive bass, such as tom-tom and kick
drum, seemed a bit thin. However, a mild bass boost with
tone controls would probably bring the sound up to the
standard of many listeners. The mid -bass seemed to have
some mild peaks, a slightly "grainy" sound in a frequency
range which can emphasize record scratches and ticks.
Stereo imagery is very good with no "wandering minstrels" caused by moving from one sitting position to another. Super brass (Lincoln Mayorga's Vol. III direct -transfer
disc on Sheffield) had clear overtones but the fundamentals
are not completely realistic. Vocals sound reasonably accurate if a bit distant, and massed choral groups come over
well.
The Avid Model 102 puts out a lot of good sound for a
rather modest price tag. As such, it can be recommended as
a primary system for those on a modest budget. In addition,
it can make an excellent preliminary investment for those
wishing to go on to four -channel since the Model 102 with
its good upper frequency characteristics can serve well in
Richard C. Heyser
the important rear -channel positions.
Circle No. 73 on Reader Service Card

MANUFACTURER'S SPECIFICATIONS
Speeds: 33 1/3 and 45 rpm. Motor: Direct -drive servo type.
Turntable: 12 -in. die-cast aluminum alloy. Wow and Flutter:
Less than 0.05%. Tracking Error: ± 1.5 degrees. Stylus Pressure: 0 to 4 grams. Dimensions: 19 in. W. x 13 in. D. x 6 in. H.
Weight: 19.8 lbs. Price: $319.95.
These days, the most expensive turntables almost invariably use some kind of servo -control system to keep the
speed constant and relatively free from wow and flutter. The
drive methods vary; one is to use a high-speed motor with a
belt reduction drive, and another is to have a slow -speed
motor directly connected to the turntable spindle. The Ken wood KP -5022 works on this latter principle, and the motor
is a brushless type, servo -controlled by a switched amplifier
to give speeds of 331/3 and 45 rpm. The unit has several
novel features, and its specifications put it among the best
half dozen turntables now available.
The baseplate is very solid looking, finished in dark brown
which makes a nice contrast with the satin -aluminum knobs
and other fittings. It is mounted on a low -profile wooden
base finished in light walnut. The arm is tubular and is
counterbalanced. It is tapered to an elliptical shape near the
pivot, and the plug-in head is held by an ingenious clamping
device. The cartridge is mounted on a slotted base which
permits accurate tracking adjustment. All you have to do is
to move the cartridge backwards or forwards until the stylus
is immediately above a tiny indicator light on the baseplate,
and that's it. Pressure is adjusted by rotating a collar just be 65

(all right, 1/8 inch!) thick, and the hinges enable it to "stay

hind the pivot after the counter -weight is adjusted so the
arm balances. The collar is calibrated in grams from 0 to 4,
and there is an anti -skating control with similar calibrations.
At the front of the unit on the left is a small raised panel
on which is mounted a speed -change lever for 331/3 and 45
rpm together with a pair of neat thumb wheels that give a
speed variation of plus and minus 3%. On the right hand
side is a large push-button marked Play/Cut and a smaller
one for Repeat. Behind that is a cue lever and then the anti skating control. At the back is a slide -selector switch marked
30,25,17, and Manual. The figures are, of course, in centimeters, and refer to record sizes of 12,10 and 7 inches, but
whether we like it or not, we will soon have to get used to
that metric system! The baseplate is spring mounted to the
wooden base, which in turn has four spring -loaded
feet-what Kenwood calls "insulators." Thus, there are two
mechanical compliances in series to prevent acoustic feedback-a method I have long recommended. The time con -

put" in any position.
For automatic operation, the selector lever at the rear is
set to the appropriate record size and then the Play/Cut

button is actuated. At the end of the record, the arm returns
to its rest position and the turntable comes to a stop. If you
wish to stop playing the record before it is finished, you
have to operate the Play/Cut control again; if you wanted to
stop the playing for only a short period, you would use the
cue or pause lever. The Repeat button needs no further explanation. Finally, if you want manual operation, the select
lever must be turned to Manual in which mode the arm has
to be moved by hand to the required position before operating the Play/Cut control. The arm will then descend to its
playing position and at the end of the record the automatic
return functions as before. Thus, manual operation would
be used when it is desired to play only a part of a record.

Measurements
The first measurement was for wow and flutter, and the
figure was 0.06%using the DIN 45-507 peak rating. The specifications quote a figure "less than 0.05%" which would correspond to a peak rating of about 0.08% W rms, so it would
seem that Kenwood is rather conservative in its rating. The
rumble figure was also better than the specified -58 dB as
the measurement came out at -64 dB using the ARLL standard. Speed variation was approximately -4% to +3% on
both ranges, and there was no change in speed when the
line voltage was reduced to 90 or increased to 130 volts. Arm
resonance, using an Audio-technica AT -20 phono cartridge,
was 8 Hz, and both lateral and vertical friction were insignificant. Tracking error is given as 1.5 degrees, and measurements confirm that it was within the 0.5 degrees per
inch common to well -designed offset arms. The automatic
stop needed significantly less than 0.5 gram to operate, so
high -compliance cartridges tracking at one gram or so can
be used. The stylus -pressure control was found to be about
10% low above one gram, that is, a scale reading of 3 grams
measured 3.3 grams. The connecting cables, which incidentally plug into standard phono plug sockets at the rear,
are special low -capacity ones measuring less than 50 pF, so
CD -4 cartridges will give optimum results. Ordinary cables
have around 200 pF capacity, which would attenuate the
CD -4 high frequency carrier, causing some disconcerting ef-

-

1
Close-up view from above, showing arm and operating controls.

Fig.

stants must be different for the scheme to be really effective,
and I was pleased to note that this is the case with the 5022.
The turntable weighs 3 lbs. 5 oz. and its metal parts are
made from non-magnetic material. It has a heavy, ribbed
rubber mat, and there are four strobe markings around the
perimeter of the platter, two for 50 Hz and two for 60 Hz. A
voltage selector is located underneath, and it is a simple
matter to change the unit for operation on 200-240 volts.
The dust cover is made of strong plastic about 3 millimeters

As mentioned earlier, an Audio-technica AT-20 phono
cartridge was used for the tests-mostly with CD -4 records
which are more critical as to tracking than are stereo discs.
The cartridge was quite easy to line up-although I did remove the arm rest (it's held by a thumb -screw) so the stylus
would come nearer the alignment -indicator light. Both the
arm rest and the pivot column heights are adjustable, and
the directions in the instruction book are easy to follow.
As with all turntables, it is essential that it be perfectly level, and here Kenwood helps you by providing adjustable
feet. A turn to the left increases the height and a turn to the
right decreases it. I find a small round level invaluable for
this adjustment. It should be placed on the platter or mat
and not on the baseplate. found the controls easy to use,
although cue lever operation was not so heavily -damped as
would like. The motor is extremely quiet, and the automatic stop operation was completely foolproof during the
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testing.
Summing up then, the Kenwood KP -5022 is a well -made,
attractively -styled unit that should be considered by all who
want a really good single -disc automatic turntable.
George W. Tillett
Circle No. 74 on Reader Service Card
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Sony TC -755 Tape Deck

®®
MANUFACTURER'S SPECIFICATIONS
Speeds: 33/4 and 71/2ips. Tracks: 4, 2 channels. Heads: 3. Motors: 3. Frequency Response: 30 to 25,000 Hz ±3db at 71/2, 30
to 10,000Hz ±3dB at 33/4ips. S/N Ratio: 56 dB. Distortion:
1.2%. Bias Frequency: 160kHz. Wow & Flutter: 0.07% and
0.1% DIN. Headphones: 8 ohms. Dimensions: 17 in. W. x
173/4 in. H. x 83/4 in. D. Weight: 53 lbs. Price: $699.00
If you ask somebody in the street, just anybody, to name a
make of tape recorders today, chances are he'll immediately
say "Sony." This is not surprising since Sony makes more
tape recorders than anyone else and that mythical man in
the street could be in America, Europe, Asia-almost anywhere in the world. Sony recorders range from inexpensive
cassette portables to very expensive professional grade
open -reel machines with logic control, sync sound, and all
kinds of gadgets to please the enthusiast. The model reviewed here, the TC -755, is a sophisticated 4 -track machine with
logic control, provision for 10 -in. reels, monitor heads, and
many other interesting features.
Styling is similar to other Sony machines with a brushed
satin aluminum panel making a nice contrast with the charcoal black head cover and VU meters. On the extreme left,
at the bottom, are two microphone sockets, and just above
is a three -position attenuator-an unusual but most useful

Fig.

1

-

feature. To the right are two pairs of concentric controls for
microphone and line inputs, and above those are two
Record buttons and two lever switches for Tape Equalization
and Bias Selection. To the left of the head assembly are three
small black switches, one for Reel Size, one for Tape Speed
(33/4 and 71/2 ips), and the third for Pause. This switch has an
illuminated indicator as do the Record buttons. Under the
head assembly is a timer switch and the two large VU meters, and to the right are four tape control buttons. Underneath those are separate tape Monitor switches for each
channel, a dual -concentric line output control, the Power
on/off switch and a Headphone socket. A digital counter is
located between the tape reels. At the rear are the Line In
and Line Out sockets plus a spare a.c. power outlet. The tape
controls use a logic system and the merest touch is sufficient
to operate them. That timer switch locks the machine in the
Record mode so it can be switched on by an inexpensive
commercial timer.
Three motors are used, a servo -controlled capstan motor
for the capstan drive, and two induction types for the reels.
There are actually two capstans, and this dual drive is mainly
responsible for the exceptionally low wow and flutter. NAB
reel adaptors are supplied for 10 -in. reels-as can be seen
from the photograph.
Figure 3 shows the playback response with standard 71/2
and 3 3/4 test tapes, and Fig. 4 shows the Record/Play response from Sony 180 SLH tape at 71 ips. It will be seen that
the 3 dB point is at an impressive 30 kHz with a gradual rise
from about 5 kHz. Response at 33/4 ips is seen in Fig. 5, and
here the 3 dB point is at 22 kHz-which would be considered quite remarkable for 7 1/2 ips not that long ago! Headroom at the faster speed is better, of course, and tape saturation is not significant below 20 kHz at the higher speed, as
compared with 12 kHz for 3 3/4 ips. Figure 6 shows the distortion at 1 kHz, and it will be noted that the 3% distortion
figure is not reached until the meters read +7VU and it is
well below 1% at O VU. Distortion versus frequency is shown
in Fig. 7; note that the increase at both ends of the frequency range is very low indeed.

Head assembly, viewed from above, with cover re-

moved.

Fig. 2

-

Rear view, with cover removed.
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test tape.

Wow and flutter were the next measurements to be taken
and they were among the lowest yet recorded (I) being less
than 0.05% at 71 ips and 0.08% at 3 3/+ ips using the DIN
standard. The specifications give DIN figures of 0.07% and
0.10% which would seem rather conservative-but this is
not surprising as makers of top-quality equipment rarely
make extravagant claims. In fact, H.W. Hellyer's Law states,
"the specifications of a recorder are inversely related to its
cost." And thus you can find unbranded "orphan" recorders boasting performance figures better than studio machines costing fifty times as much! The next measurement of
the 755 was S/N ratio, and the figures were 67 dB at 71/2ips
and 64.5 dB at 3 3/4 ips, referred to 0 VU using the standard A
weighting. If the 3% figure is preferred, then both figures
should be increased by 7 dB. The microphone input stage
reduced the figures by 10 dB (A weighting). Input required
for 0 VU was 55 mV for line and 180 microvolts for microphone with the attenuator switch at 0 dB. At this position,
the overload point was 70 mV. The other two positions of
the microphone attenuator switch gave cuts of 15 and 30

dB-more than adequate for dynamic microphones. Out-

put, for 0 VU recording level, was 800 mV with the output
level control at maximum. Amplifier gain was 5 dB, so in
practice the output control would be turned down slightly
so input and output signals could be compared by a flip of
the tape monitor switch. Tape erase efficiency was checked
last, and the average using three different tapes was 67 dB.
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Operation of the 755 is simplicity itself and those feather touch logic control buttons make it completely foolproof.
There is little danger of breaking the tape-even if the
wrong button is pressed by mistake. The line and microphone mixing facility was found to be most useful, and several tapes were made with speech introductions fading into
music taken from discs and FM broadcasts. The 3 3/4 ips
speed is perfectly adequate for most purposes; after all, a response extending well above 20 kHz is better than most program sources! However, the faster speed is audibly superior
with music having high transient content.
The instruction manual gives bias and equalizer settings
for a number of different tapes and among those tested with
good results were Maxell UD35-7VP, Capitol FDS-1800, Fuji
FG -150-7H, and Scotch Classic. It was not found necessary to
use the microphone attenuator but it would certainly prove
an advantage when recording an enthusiastic high -decibel
rock group for instance-or even for close miking. It's really
surprising to see how high transient peaks are on a monitor
'scope!
The TC -755 is not cheap, at $699.00, but it is a well -engineered piece of equipment with fine performance. Not only
that, it is beautifully -made, with first-class components, and
should give many years of trouble -free service. What more
George W. Tillett
could anyone want?
Circle No. 75 on Reader Service Card
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Canby's Capsules
Edward Tatnall Canby

Anthony Newman/Bach: The Well Tempered Clavier Book 2. Organ,
harpsichord, clavichord. Columbia
M2 32875, 2 discs, stereo, $13.96.

When Newman first tried jumping-via tape edit-from organ to harpsichord
and back in midstream, the effect jarred. Too sudden! But now he and the engineers have got the technique down, with a small (air) organ to match up to
the big harpsichord and tiny clavichord. It works! And so a new genre is
created, which never was before. Bach would roll in his grave. Maybe even
with delight. You'll enjoy it too.

On the Pedal Harpsichord,

Pardon the title-it's Columbia's. The company seems to lose its organists one
by one to the outlandish pedal machine! So be it-E. Power Biggs plays Joplin
marvelously, as tho born to it (in England). I'd put this ahead of at least 50
proper piano Joplin discs. E. Power, you've found your (latest) métier.

E.

Power

Biggs. Scott Joplin Vol. No. Two. Co-

lumbia MQ 33205, SQ quadraphonic,
$6.98.

Catalan Music from Medieval & Renaissance Spain. Ars Musicae Ensemble, Barcelona. Candide CE 31068,
stereo, $4.98.

like the way these Spaniards do this typical "old" music, dozens of little
works, with old instruments, bells, drums, plus solo voices. It's of the Pro Musica sort, now familiar in hundreds. These people, though, sing and play gently, thoughtfully and very musically. A pleasure after too many loud, harsh,
noisy recordings. Most of us couldn't tell Catalan from Swedish in this periI

od-who

cares!

Brahms: Symphony No. 3; Variations
on a Theme by Haydn. Vienna Philharmonic, Kertesz. London CS 6837,
stereo, $6.98.

The ultimate tape edit! In 3 seconds, near end of this LP, the conductor dies
and is buried, orchestra plays on, conductorless. You'd never know. (It was a
tribute to him, edited onto incomplete earlier session.) A curiously bland
Brahms, sweetly lyric but minus tension, and sometimes even uncertain. This
generation no longer hears the Brahms architectural urgency, the trick, tension -making enharmonic key -changes.

Schubert: All the Works for Piano and

Vox's budget boxes, the complete this and that, are a long and worthwhile
tradition, often superb bargains. This one is mixed-two different American -recorded groups. The Trout Quintet, Eugene List at piano, is excellent.
But the four works for piano trio are not good: poorly phrased, badly balanced, strident in sound.

Strings. Vox Box SVBX 600,
stereo, $10.98.

3

discs,

Michael Tippett: Four Ritual Dances
from "The Midsummer Marriage"
(1952); Concerto for Orch. (1963).
Orch. Royal Opera House, London
Symph., Davis. Philips 6580 093,
stereo, $7.98.
Tippett: Piano Sonatas 1, 2 and 3 (1938,
1962, 1973). Paul Crossley. Philips 6500
534, stereo, $7.98.

To my pleasure, I have just "discovered" Tippett, who looks 45 and has
turned 70. An extrovert professional, lean, brawny, he writes tough, complex, independent music of enormous drive, yet astonishing clarity-it isn't
forbidding at all. No fanciness, just layers of muscle; his later stuff, even
more dissonant, is the easiest to absorb.
The big orchestral Concerto puts Bartok's similar work into near -shade;
fantastic effects. The piano music, incredibly well played by Paul Crossley,
does things you would not believe could be done with a straight piano (no
John Cage stuff here). You might line Tippett up with our own Elliott Carter,

though Tippett

is

the more flamboyant.

Americana for Solo Winds and String
Orch. (Barlow, Rogers, Copland, Kennan, Keller, Hanson). Eastman Rochester Symph., Hanson. ERA 1001,
mono, $5.98.

Goateed Howard Hanson dominated Rochester music for a long generation. For some, his influence was oppressive. This Hanson -directed series,
once on Mercury mono, is revived by Eastman-Rochester-and here is Hanson all over again, the overbearing personality, the heavy, turgidly pro, late Romantic compositions, the similar music by others of a now elderly generation. Even Copland (Quiet City) sounds heavy. Nice mono recording, but
musically you can have it.

6 Sonatas for Violin Solo, Op.
Ruggiero Ricci. Candide, QCE

A superb recording of unexpectedly fine music for unaccompanied violin,
gorgeously played by one of our great (and not -enough "sung") virtuosos.
Every fiddler should study him. Ysáÿe, also a virtuoso, wrote late -Romantic
equivalents of the Bach solo violin works, like Paganini's technical tricks but
warmly expressive and personal. A stunning disc! And good QS (or almost
any matrix) for four speakers, too.

Ysaye:
27.

31085,

QS

quadraphonic/stereo,

$3.98.
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Canby's Capsules

Edward Tatnall Canby

Stravinsky: The Rite of Spring. Chicago Symphony Orch., Solti. London
CS 6885, stereo, $6.98.

Wow-this is the finest Rite (Sacre) have ever heard. No wonder they talk
about Solti! Where others pound or plod out the savage old piece, Solti
makes it music, which is something new. Sounds less modern this way-but
shouldn't it?-the thing is already 62 years old. London's characteristic close to sound in a big reverb is ideal for this huge orchestra-such sonic drama
you'll jump a dozen times.

Beethoven: Piano Trio, Op. 1, No. 2;
Clarinet Trio, Op. 11. Wilh. Kempff,

A "million dollar" trio here, a la RCA (with alternative clarinet)-a group of
top rank soloists. Does it work? Decidedly yes. The big-timers do Beethoven
with consummate expertise and perfect mutual understanding, not a trace of
superstar rivalry. The clarinet (side 2) is a bit thin, not quite up to the superstars on piano, violin, and cello, but he does plenty OK. Adds up to superb

H. Szeryng, Karl Lester, Pierre Fournier. Deutsche Grammophon 2530
408, stereo, $7.98.

I

early Beethoven.

Schoenberg: Pelleas und Melisande
(1903). Berlin Philharmonic, von Karajan. Deutsche Grammophon 2530 485,
stereo, $7.98.

youthful Death & Transfiguration, young Schoenberg on the Strauss
less well organized for the ear-and
monster -big and long. You'll love it if you like big Strauss (or big hi fi). (Also
part of a 4-disc set, New Vienna School, with Berg, Webern & Co., if you want
A

track-but richer, warmer, more fanatic,
the larger picture.)

Zsigmondy Plays Bartok, Vol. 1. Klavier Patrician KS 535, stereo, $6.98.

Male chauvinism? This is actually the Zsigmondy Duo, wife on piano, husband
violin; she gets no cover credit. Ask me, I'd say she is the powerhouse here.
His playing of this 1920s -style Bartok isn't raw and gutsy enough for my taste
but she really lights into the piano. Superb, and between them they carry it off
beautifully. Some banding mixup on side 2-you figure it out, can't.
I

Hilde Somer Plays Carl Czerny. (Sonata, Op. 1 No. 7; Fantasy and Vars. on
Persiani's "Inez di Castro", op. 377.)
Genesis GS 1057, stereo, $6.98.

Every piano student, 5 to 50, knows the little Czerny pieces, 150 years' worth of
music lessons. But he did write bigger, lusher early -Romantic piano. Maybe
too lush. The early Sonata here is like soft -margarine Beethoven, left out on
the stove. It's from 1810 and foreshadows Mendelssohn, too. The later Variations-Opus 377!-(on an opera tune) are Paganini for the piano, super -brilliant but musically shallow, if nice. Hilde Somer dug these up in Vienna out of

the dusty archives. Interesting.
The Golden Sound of Jean-Pierre
Rampal. (Marcello, Krebs, Peputsch,
Bach.) With M. Duschenes, fl.; K. Gilbert, hps.; Paris Festival Strings. Orion
ORS 73114, stereo, $6.98.

Definitely golden! France's finest Baroque flutist (also anything -flutist)
recorded in big, handsome liveness for a splendid sound. An attractive Ba-

Delalande: Simphonies. Mouret: Fanfares; Simphonies. A. Scherbaum,
trumpet; Orch. de Ch. Paul Kuentz.
D-G Archive 198 333, stereo, $7.98.

you'll catch the Masterpiece Theatre theme in the Mouret, side 2, as per
cover. Lots of trumpet, both sides, from famed Adolf Scherbaum; but this is
hard, didactic playing, too self-consciously "musicological," and the Delalande music, for the soupers of Louis XIV and XV, is ultra -repetitive and musically dull-just a lot of fanfare. I'd call this one below the usual Archive standard.

roque sonata (Marcello) then a giddy rococo bit (Krebs) and a semi -British
item by the man who did up the famed Beggar's Opera (Peputsch). Also, a
2 -flute Telemann duo, rich and thick. The final Bach (G String) with orch. is a
mistake-out of a different recording session. It jars, sonically.
Yes,
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Classical Reviews
Edward Tatnall Canby

Guillaume Dufay and His Times. Syntagma Musicum, Otten. Telefunken
6.35257,

2

discs, stereo, $13.96.

Music at the Time of the Crusades.
Florilegium Musicum of Paris. Vanguard Everyman SRV 317 SD, stereo,
$3.98.

Musica Iberia 11-1600. Studio der
Frühen Musik (Early Music Quartet).
Telefünken Das Alte Werk 9620/21, 2
discs, stereo, $13.96.
It is worth listing three of these, if

only to show you how lavishly the music of the earliest written -down Western tradition is now being refurbished
and reconstituted as living art and entertainment. Musicology, the scientific study of the remaining evidence
of past music (not only decoding the
cryptic written notes, but collating the
visible music with thousands of written accounts of musical performance
and history, plus indirect evidence
such as music in paintings, existing old
instruments preserved and so on ...)
musicology is the basic key to the
whole renewed art, and musicology is
always advancing towards firmer and
more precise ground. But musicologists generally are poor performers, being of a different sort of mind,
just as librarians aren't very often
great writers. By the same token, most
performing types tend to make poor
musicologists-they haven't the patience. Thus, it is only in recent years
that all of this uncovering zeal has begun to lead to real music-to artistry,
a product of performing technique as
applied to known facts with both
knowledge and feeling.
The human voice, alas, is the last
frontier in this synthesis. We in America still generally assume that those
big, rich tones which do so well for
grand opera are good enough for any
old music, especially the ancient stuff.
Not so in Europe! The voice, too, is an
ancient instrument and, as we ought
to know, can be made to sound in all
sorts of ways. The Syntagma Musicum
group is in this respect ahead of them

-
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all. Incredible voices, which sing without vibrato, with enormous accuracy
and brilliant tone color, to match the
more familiar sounds of the old instruments. At last-the whole music is
one, indivisible! About time. Here is a
vast range of top -rank music, of an
unthinkably early time for most music
listeners, done with such conviction
and knowledge that, at last, you will

understand what anybody ought to
realize-that people are people in any
age, and new, living musical art is always going to be exciting and vital!
Just hear the incredible countertenor,
here, who sings Dufay like a veritable
Mick Jagger, beginning of side 1. A
stunningly good and entertaining album-for anybody with an ear.
You can try the Crusades inexpensively via Vanguard and the Florilegium Musicum of Paris-they have
the right idea, that this 13th century
music should have a vital, raw, intense, and almost savage sound, like
the gargoyles on the French cathedrals. But their sound is on the harsh
side, and the voices go the whole way
(away from opera) towards an ugly,
bawling noise which is too crude for
such basically sophisticated sonic constructions. They are not crude! Just
gutsy. Still-better this, enroute to the
truth, than the American -type modern voice.
The Fruhen Musik people (Early
Music Quartet) have been in the business a long time, and in that time have
progressed from somewhat rough but
convincing tones in their singing towards a far lovelier and more convincing sound that must be right
-because it is (a) NOT modern sounding, (b) blends perfectly with
the instrumental sounds in the same
music, and (c) is superbly accurate,
lovely in tone, highly professional.
Can anyone imagine the original singers were not all of this? Listen in particular to Andrea von Ramm, the Ms.

BUYING AN
EMPIRE
CARTRIDGE
YOUR RECORDS WILL LAST
LONGER. Unlike ordinary

1

magnetic cartridges, Empire's variable reluctance cartridges have a
diamond stylus that floats free of its
magnets. This imposes much less
weight on the record surface and
insures much longer record life.

2

YOUR RECORDS WILL
SOUND BETTER. Empire
sound is spectacular. Distortion at
standard groove velocity does not
exceed .05%. Instruments don't
waver; channel separation is razor
sharp.

3

MORE CARTRIDGE FOR
YOUR MONEY. We use 4
poles, 4 coils and three magnets in
our cartridge (more than any other
brand). Each cartridge must pass
rigid tests before shipment.

For more good reasons to buy an
Empire cartridge write for your free
catalogue:
EMPIRE SCIENTIFIC CORP.,
Garden City, N.Y. 11530
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develop-

of the Quartet. How
ed, in some 15 years of this special sort
of singing! The "Iberia" album covers
a much wider chronology than the
other two and the music is all of Spanish origin.
she has

Claude Molénat-Trumpet/Organ/
Rhythm. Vanguard Everyman SRV 319
SD, stereo, $3.98.
If you hear trumpet coming out of
the cockpit of an Air France 707, it

might be this guy. Not too likely, but
he is, in fact, a 707 pilot though most
likely does not play on duty. He also is
one of those incredibly expert trumpeters who dazzle the trumpet fans
both live and recorded in a fully
fleshed second career-or first, if you
wish.
Here we have an extension of a familiar principle of Baroque music, applied to a batch of typical Baroque
works (Martini, Handel, Albinoni, et
al.) arranged for his solo instrument. It
says in the books that when you play
the repeats, you're supposed to ornament them ad lib. So this fellow plays
the first time straight Baroque, then
dives into a jazz idiom for the repeat.
Plucked bass and drums assist, plus an
electric organ for the continuo (normally a harpsichord). Not exactly a
new device, these days, but then
France tends to be a decade or so behind in these matters. found the music acceptable but not exactly startling. Beautifully played, and no two
ways about that. The six -works, actually three sonatas, two concertos, and
a toccata, sound pretty much alike under the Molénat treatment, as arranged for the same small instrumental group throughout.
I

Mozart: Die

4

Hornkonzerte. Con-

sentus Musicus Wien, Harnoncourt;

Hermann Baumann, natural horn.
Telefunken SA WT 9627, stereo, $6.98.
Still further astonishing progress in
the restoration of older musical instruments and the technique of playing them! This delightful disc of the
ever -familiar Concertos for horn
(three out of the four are familiar,
anyhow) goes the limit. All the instruments are "authentic," dating from
the late 1600s (violins) through 1800
(natural horn), including oboes, clarinet (1760) and a violone (instead of
the usual string bass), the seldom heard bass member of the violin family. But the real pay-off here is the extraordinary playing by Hermann Baumann of the solo horn parts, on 18th

century instruments totally without
valves (though they have "crooks" to
change key). All the notes are produced by the mouth and lips plus a
hand in the bell of the horn for the
in-between tones that do not fit into
the overtone series-the so-called
stopped notes.
In earlier recordings-Beethoven
horn music, for instance-the natural
horn was not entirely satisfactory; the
stopped notes were violently different
in tone color from the natural overtone -series tones, to a degree that indicated to my ears, at least, a still exist-
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perfection!"fit

just mjght
What are the characteristics of the perfect loudspeaker
system? 1. Linear and efficient response. 2. Absolute
absence of coloration and distortion. 3. Unexcelled power
handling capabilities. 4. Perfect transient response.
5. Ultra wide dispersion.
Finding a speaker system with all of these characteristics
has been impossible. Impossible, that is, until BML introduced Tracer - the line of loudspeakers that has
fulfilled this impossible dream.
Tracers utilize the most advanced techniques in speaker
dual phase coupling, (our amplitude modulating
design
solid state tweeters that do not
transmission line)
have the harsh, peaky effect found in other systems .. .
crossover elimination, not even a capacitor, and no tweeter
no insertion loss and no phase distortion.
level control
Treat your ear to Tracer's auditory excellence! Perfection? They just might be!

...

...

...

P.O. Box 711
Wheeling IL 60090

BMLElectronics,

Inc.
Acoustics Division

(AC 312) 271-7755

Dealer
inquiries
invited
Tracer 1-$112.00

AUDIO SEPTEMBER, 1975

ing deficiency in the lost and extremely difficult technique of playing
the instrument. But here, the same
stopped tones, still with a nasal quality, nevertheless are much better integrated with the open notes-as anybody could have guessed would be
necessary before we could hear this
music as Mozart's hornist played it.
would guess that in this recording,
done with so much artistry in all the
playing, we have 95 percent of the
original Mozart sound, as it might
have sounded in Vienna in the 1780s.
to,
I'd call it definitive.

Tracer 11- $149.95

Check No. 34 on Reader Service Card
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LOOKING FOR INNOVATION?
LOOK TO PAIA KITS.

....

Some recent examples
The GNOME, The only Electronic Music
Micro -Synthesizer available in a hand held,
battery powered package.
$48.95
shipping wt. 4 lbs.
The PYGMY, battery powered practice/
headphone/stage amp. 8 watts peak power
driving super -efficient 5" accoustic suspension speaker.
$39.95
shipping wt. 6 lbs.
NEW 24 HOUR DEMO-LINE for a oneminute recorded demo of PAIA Synthesizers (405) 843-7369. Catalog requests or
charge orders also acceptable.
FREE CATALOG
PAIA Electronics, Dept. A 1020 W. Wilshire
Blvd., Oklahoma City, OK 73116

Check No. 15 on Reader Service Card

Tonto's Expanding Head Band: Robert Margouleff & Malcom Cecil
Atlantic SD 18123, stereo, $6.98
Before those of you who know
about the phenomenon called Tonto's Expanding Head Band break
down doors and awaken record dealers in the middle of the night, let me
announce that this is a rerelease of the
original and only album. Nevertheless, it is a most important and
welcome rerelease.
Tonto's Expanding Head Band is not
a band at all in the concept of performers making music. It is the product of Robert Margouleff and Malcolm Cecil's experimental work with
an expanded Moog series Ill synthesizer. Experimental, because at the time
when it was made Morton Subotnick
had just blazed new trails for the synthesizer with his Silver Apples Of The
Moon (Nonesuch H-71174) and The
Wild Bulls (Nonesuch H-71208). Wal-

ter Carlos was getting his act together
with Sonic Seasonings (Columbia KG
31234) only to be subverted by the
madness that followed Switched-On Bach (Columbia MS 7194).
doubt
that the Arp synthesizer was fully developed at the time and the synthesizer had not become a standard
Jazz/Rock fixture, yet unprecedented
things were happening.
It is from this brief, vital period in
the history of electronic music and
synthesizer development that this album originates. In its time it was lost
to all but afficionados and chroniclers
of recorded synthesizer music. In its
original release it probably got buried
in record stores between the tweeks
and splatters that were being recorded by the Electronic Music Department of ye local university. The reason this record was so important then
(and so remains now) is that it is so
musical. The public did not then have
I

Tomita, Herbie Hancock, Chick
Corea, Jan Hammer, Mike Mandle,
Roger Powell, Robert Mason, and all
the rest proving that the synthesizer
can be a musical instrument of the
highest order. In short, the Age of the
Arpmooginet (my own word) had not
yet arrived. The reason for the availability of most of the early recordings
of computer or otherwise -synthesized
music was that it could only exist via
tape recording. Making a disc was
simply a marketing decision. The music just did not happen in real time.
There was not yet a performing synthesizer. The latest Arps, the Mini Moog, and the RMI digital keyboard
are just now becoming full -performance, real time, musical instruments.
This was where Margouleff and Cecil's work blazed new trails. They used
the synthesizer to produce music that
did not have to come from a synthesizer. This was not an exhibition in the
latest in exotic synthesizer creations.
It was unique and different, but very

take advantage
Don't settle for just any professional power amplifier. Take
advantage of the BOSE 1800.
Advantages like high power, ruggedness, reliability, serviceability, LED power indicators, and a full 5 -year warranty.
The 1800 gives performers the advantage by providing them with
all the power they need to handle the dynamics of their music.
BOSE 1800 pro sower amp: designed to be

taken advantage of.

-o5p ,a»»
Please send information on the BOSE 1800 to:
Name

Address

City/State/Zip
BOSE. The Mountain. Framingham MA 01701
16171 879-7330 Dept. AP
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musical. Age has not diminished it
at all. If anything time has allowed our
tastes to be far more receptive to the
music, as music (the 2001 effect, credit
Walter Carlos). Tonto's Expanding
Head Band's time has come.
have been searching for the original release (Embryo SD 732, which
carried the title Zero Time) for the
better part of a year, to replace the
awful tape dub I have. No luck,
couldn't find one anywhere. Now, finally, Atlantic has seen fit not to let
this fine recording remain unavailable. It's nice to know that somebody
in that mammoth operation is listening. We needed this record back; our
current music is almost catching up
I

I

with it.
The sound is incredible. Playback
systems with good transient response
will finally have something to work
with. Big, full speakers will finally let
you know what you plunked down all
that cash for. You will thank the day
you bought your matrix decoder.
My pressing unfortunately had a
few places where it broke up a bit.
Not enough to be irritating, just bothersome, especially on an otherwise -

Three Compacts

Bozak
quality sound
for modest-sized

rooms

It's a fact of physics that the larger the loudspeaker enclosure, the more realistic the
bass reproduction.
Yet, room size and amplifier power limitations sometimes dictate the use of
smaller -than-optimum loudspeakers. For these applications, Bozak, whose reputation
for providing the truest possible bass spans more than a quarter century, has developed three compact speaker systems, each of which offers fidelity in bass response
far beyond what might be expected from an enclosure of its size.

Rhapsody
The ideal loudspeaker for a medium -size room,
the Rhapsody is a three-way system providing a
full spectrum of true sound from natural bass
through clear midtones to the highest shrill -free
treble. Waterproof finish lets the Rhapsody double
as an end table without fear of spotting. A threeposition brightness control permits matching the
speaker system to room acoustics. Sculptured
foam grille enhances the true walnut surfaces.

splendid record. Apparently they

recorded at a high level to minimize
the surface noise. My pressing is just
barely acceptable. Perhaps my copy
was unusual. If you get one with high
surface noise, drop Atlantic a note.
Sound: A+

Performance: A+

The Beatles: An Illustrated Record, by
Roy Carr and Tony Tyler. Harmony
Books. $12.50 cloth, $6.95 paper.
At last, an intelligent Beatles book
for the Beatles fan! For those who
don't have all of the Beatles' records
in their original covers, here are tons
of reprints of such goodies, as well as
one photo after another of the lads
from Liverpool at home, at work, and
at play. There are quotes from relevant figures spiced throughout the
book to help the Beatlemaniac recall
the general feeling towards the boys
at the time; there are discographies
which have only a minimum of omissions (Paul producing the Bonzo Dog
Band, for one). But on the whole, the
book is not only am sing, entertaining, and heartwarmiAg, it is accurate
as well. Carr and Tyler are well schooled rock journalists who never
say something unless they've got the
punch to back it up. They consistently
come through with the right items at
the right time.
Rather than tread knee-deep in sociological waters or try to explain the
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Tempo III

Bozak's smallest three-way
system has been acoustically designed to reproduce currently popular music with its emphasized bass. A ducted
enclosure helps bring discotheque sound into the living
room. Cabinet finish is waterproof, so there's no fear of
ordinary liquids marring the surface. Grille is of modern
acoustical fabric. Available in free-standing or bookshelf
models.

Sonora

Although the smallest Bozak speaker, the Sonora caused
Popular Science magazine to say "you can get really good
sound from an under -$100 speaker ... While no speaker is
perfect in reproducing lows, it was exactly this solid, rich
sound that made the ... Bozak speakers stand out." To
which we add, the crystal clarity of its highs are equally important to the success of this finest of compact bookshelf
speakers.
If you buy any compact speaker, regardless of your room size
or budget, without first listening to the Bozak compacts,
you'll be doing your music system an injustice. We'll gladly
send you the names of dealers in your area where you can
hear them for yourself.

Bozak, Inc., Box 1166, Darien, Connecticut 06820
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Beatles phenomenon in scientific or
ethnomusicological jargon, Roy Carr
and Tony Tyler have delivered the
goods in vaguely hip, rock prose,

content to merely depend on the typical public views of the Fab Four (i.e.
is the artist, Paul the money hungry drip, etc.) or any other devices
which have made all other Beat-

John

loaded with critical overtones. Not

rglakeliAri -Leader

in the Microphone

MODEL
UD -988

for further rnformatron write

and as solo artists.
No theories as to why or how the
Beatles were made into something
more than just another rock group are
offered. Not once is it claimed that Stu
Sutcliffe, Pete Best, George Martin, or
Brian Epstein was actually the moving
force behind the Beatles. This is a
book dominated by the Beatles themselves.
It's obvious both from the wording
of the text and the care taken with assembling An Illustrated Record that
both Carr and Tyler are indeed Beatles fanatics of the first order, as well as
intelligent music journalists who are
aware of their share of rock music

Field-

Omnidirectional Dynamic
Microphone
Feeling and balance wren held in the hand
stressed in design.
Unique concepts eliminate popping and
handling noise.

of the

dynamic microphone plus balanced tone
quality from the low range to the high
range provide superb melodious re -production.
Three-step, M, Mi, V, bass roll-off tone
switch makes the low range still crisper.
Internal ham backing coil reduces external
induced noise to a minimum.

ering both their spans with the group

MODEL
DM -1525

Professional Unidirectional
Dynamic Microphone
The unique crisp, clear center tones

leographies instantly obsolete, this
team have well -thought-out, logical
rundowns on each of the Beatles, cov-

technology. Their attentive attitude
regarding the Beatles as not only innovative composers but as instrumentalists far ahead of every one else
around (George's use of feedback,
Ringo's drumming on Ticket To Ride,
John's chord structures, and Paul's facility for the hit single) is quite refreshing. They call attention to important points which previous books of
this nature neglected entirely, but
they don't try to impress the reader
with obscure points of reference.
can honestly say there's no item here
that doesn't belong.
As far as the real story behind the
Beatles, if there is one, that'll have to
be told by producer George Martin,
publicist Derek Taylor, or one of the
four lads themselves, because there
have been no dark secrets of the Beatles revealed in this Beatle book nor in
any other save Lennon Remembers.

SPECIFICATIONS
988
MODEL
DM -1525
Frequency Response 40--1 5.000Hz 50--15,000Hz
Output Impedance
2000 Balanced
Output Level
--77dB ±3dB

or call us today.

PRIMO MICROPHONE INC. PRIMO COMPANY LTD.
2468 DELTA LANE, ELK GROVE VILLAGE. ILL. 60007
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Thaedra
SERVO-LOOP PREAMPLIFIER

is here!
THE ULTIMATE
HAPPENS ONLY ONCE!!

But if you want a personal, concise,
and fair evaluation of the Beatles career, this book is the only choice-it's
certain to appease the wants of the
Beatlemaniacs and turn the casual fan

BUILT IN SERVO CONTROLLED
HEAD AMP FOR MOVING COIL
CARTRIDGES PLUS REGULAR PHONO
WITH NO GRAIN. TAPE MON. AND COPY FOR

into a possible fanatic. True, it's only
rock 'n' roll, but like it. -Jon Tiven.
I

MACHINES. 5 POSITION LOW FREQUENCY
FILTER. ALL CONTROLS AND SWITCHES

3

ENVIRONMENTALLY PROOFED. DEPOSITED
THICK -FILM LEVEL AND TONE CONTROLS.

Satin Doll: Bobbi Humphrey
Blue Note BN LA344-G, stereo, $6.98
don't know what all the fuss over
this record is all about. It may be an
okay record if you use all the me-

MORE, MORE, AND MORE!!

I

HEAR THAEDRA AT YOUR DEALER SOON!
$799.00 DENVER & WEST COAST
$809.00 EAST OF DENVER

I

-

l

I'

diocre things around as a yardstick.
But if you compare it to Bobbi
Humphrey's other albums, it is a trite
waste of talent. Whether you like this
one or not, try her previous Dig This,
an album superior in every way.
Performance: C
Sound: C

p

THE GREAT AMERICAN SOUND COMPANY, INC.
8780 SHOREHAM DRIVE
WEST HOLLYWOOD, CA 90069

TELEPHONE: (213) 659-2486
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Jazz & Blues
Various Early Jazz Recordings: Olympic Gold Label Series
Bix Beiderbecke 1924, 7130. Jelly Roll
Morton Plays Jelly Roll, 7131. James P.
Johnson 1921 - 1926, 7132. The King
Oliver Creole Jazz Band 1923, 7133.
Blind Lemon Jefferson: Early Blues,
7134. The Roots of Modern Jazz, 7135.

Mono, $4.98 each.
Caveat Emptor! This peculiar series
duplicates a good deal of material
available elsewhere in much more
complete (and often better -sounding)
and fully annotated form.
Many of the Olympics (this is just a
sampling) appear to be copies of previous releases on the French Byg label, which apparently had leased the
rights to the original masters (mostly
from the ancient Gennett and Paramount catalogs) for European issue;
it's a moot point if this entitles Olympic to release these albums in the U.S.
In any event, the Beiderbecke,
Morton, and Oliver stuff, plus most of
the Jefferson, was recently issued in
Milestone's excellent series of specially priced two -record sets, in which,
for less than twice the price, you get
three times the music. The Olympics
average a paltry five tracks per side,
the Milestones seven or eight, and the
Milestones have intelligent, informative, and extensive liner notes, while
the Olympics have either short, dated
encyclopedia entries or total hogwash.

An exception, and the only record
I can recommend, if only
to devotees of classic Harlem stride
piano who don't mind the mechanical
restrictions of music which is taken
from piano rolls, is the Johnson collection. James P. was perhaps the
greatest of all stride men, and though
the rhythmic stiffness imposed by the
roll machine is a handicap, his artistry
shines through. For some reason,
Johnson's lovely waltz Eccentricity is
credited to one "R. Irving," though it
appears in a listing of Johnson's compositions in the "liner notes." This
roll, by the way, is pumped much too
fast, as are some of the others. But
there's a delightful Sugar and an interesting 7 -minute medley from the
show Runnin' Wild.
in this batch
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There seems no reason to go into
detail about the other vintage material. The Beiderbecke Wolverines, the
Oliver Creole Jazz Band, the Morton

Gennett piano solos and Jefferson's
blues are indispensable to the classic
jazz library, but, as I've hopefully
made clear, not in these slipshod

WHEN IT COMES TO SOUND,
TDK IS IT.
AT TDK,AUDUA IS IT.
Audua open reel. Unexcelled high-end
frequency response and freedom from distortion.

i

i

You demand
the purest re-

corded sound. For
you there's TDK Audua-L openreel tape. In independent lab tests
against six other premium quality
tapes, Audua's high-end frequency
response was unsurpassed, exceeding 20,000 Hz. And no other tape
obtained a lower level of distortion
(THD).Which makes for perhaps the
most brilliant, purest sound you've
ever enjoyed. Audua's performance
is so good, you can make superb recordings even at
33/4ips!Audua

the pure, for
you the purist.

Wait till you hear
what you've been missing.

TDK Electronics Corp., 755 Eastgate Blvd., Garden City, N.Y. 11530. Also available in Canada.
Check No. 30 on Reader Service Card
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The undistorted truth
behind the Avid
dividing network.
a lot

At Avid, we know there's
more to building a

really accurate
speaker than just
a super flat frequency response.
So, after we've
done all we can to
build the flattest,
most linear response
into our speakers,
we spend a lot of time
fussing over a whole bunch
of equally important things.
Like dividing networks, for
example.
The role of the dividing network is to send input frequencies
to the right driver without introducing any distortion or degrading
the transient characteristics of the
speaker.
It sounds simple.
Unless you happen to be the
engineer designing it. In which
case it can become the most critical
can of worms in the whole speaker
design.
Pick the right crossover frequencies, interface the drivers just
right, and you've got the frequency
response
problem
just about
knocked.
But you
can't stop
there.
You
see, if the

drivers
aren't
damped
just right,
the dividing
network can
degrade the
transient
response of
the speaker, even if you've
achieved a super flat frequency
response. The result is a ringing
response. Transient distortion.
Poor imagery.
There's still more.
Because even the best designed
dividing network in the world can
be a real washout when it comes to
intermodulation and harmonic distortion, if the components you use
aren't up to snuff.
For instance, in a lot of speak-

ers you'll find dividing
networks using nonlinear components like
iron core coils. Great
for the manufacturer
because they're cheaper. Not
so great for you because of
the distortion they can create.
Especially at higher power levels.
Avid uses only ideal, linear
components such as air core coils
in its dividing networks. More
expensive, of course, but they're
distortion free.
The point is,
we're a company
that is totally
and unequivocally committed
to just one
thing. The design
and construction
of the clearest, best
sounding speaker systems in their price range.
And that's not just so much
advertisingese. It's for real. But,
it's for you to decide. So here's
what we'd like you to do.
Go to your Avid dealer. A-B an
Avid with any other similarly
priced speaker. Then pass judgement. We think we know what the
verdict is going to be.

packages. (The Jefferson LP, with only
nine tracks, has three performances
not included among the 32 on the

Milestone.)
The Roots of Modern Jazz collection is a joke. Two of the 12 selections
barely live up to the title's pre tentions: Charlie Parker's My Old
Flame (the oft -reissued Dial version),
and a crudely truncated Lester Young
performance of How High The Moon,
taken from a 1948 broadcast. The rest,
from the catalog of the short-lived

Charlie Parker Records label ranges
from respectable trifles (Yusef Lateef's
Soul Blues, Duke Jordan's No Problem) to superfluous trivia (tracks by
singers Kevin Gavin, Alice Darr, and
Jerri Winter), not to forget the ephemeral (Cozy Cole and a studio band
in the Chorus of Street Boys from Carmen). The Chutzpah of Schlock Merchandising would be a more fitting
title.
Olympic gets no gold medals from
this reviewer.
Dan Morgenstern
Sound: B
Performance: Various

Expansions: Lonnie Liston Smith and
the Cosmic Echoes.
Musicians: Smith, electric and acoustic pianos, electronic keyboard textures; David Hubbard, soprano tenor
sax, alto flute; Donald Smith, flute,
vocals; Cecil McBee, bass; Lawrence
Killian, congas; Leopoldo Fleming,
bongos; Michael Carvin, percussion,
clavinet; Art Gore, drums.
Songs: Expansions, Desert Nights,
Summer Days, Voodoo Woman,
Peace, Shadows, My Love.
Flying Dutchman BDL1-0934, $6.98.
It's not unusual for yesterday's in-

novations to become today's main-

stream, and finally tomorrow's

cliches. What is surprising, as well as
unsettling, is the rapidity with which
the electro -percussive jazz style associated with the Herbie Hancock-Norman Connors -Lonnie Liston Smith
axis has become almost totally stylized. What was, only two or three
years ago, a challenging new way of
adapting electronic keyboard wizardry and an expanded Afro -Latin
percussion section to a creative -yet mass -accessible improvisational style
has degenerated already into stagnant

CORPORATION
Tripps Lane, East Providence, Rl, 02914
Distributed in Canada by.
Kanon Electronics, Montreal, Quebec
10

predictibility.
If you've been following this subclass of jazz even slightly,

you'll know

what to expect from this record. Bassist McBee sets up syncopated, modal
bass riffs, the percussionists (usually
including jingling bells or light shakers to color the cymbals and pounding congas) fall in polyrhythmically,
the electric piano shimmers and vi -

Check No. 2 on Reader Service Card

www.americanradiohistory.com
AmericanRadioHistory.Com

82

AUDIO SEPTEMBER, 1975

THE STR GAMMA

brates, the horns play a minor -key
melody couched in warm, high-pitched woodwind voicings and the winds
take their solos followed by the key-

AN EXPERTS POINT OF VIEW:
"Certain characteristics of air -suspension or acoustic suspension
loudspeaker systems have always been considered as irrevocably
linked with that form of enclosure design. Chiefly, air suspension
systems have been noted for low efficiency-or the need for large
amounts of audio amplifier input power for reasonably loud
sourd output. It has been axiomatically stated that one 'trades

board, while the rhythm section

builds to a climax, signalling a return
to the theme and relaxation of tensions; if a singer is added, (s)he sings
saccharinely and somewhat above the
normal range. Musical interest comes
not from the exhilaration which accompanies upset expectations (because there are few such here), but
from satisfaction at how thoughtfully
the musicians manipulate their material within their agreed -upon restrictions.
There are few surprises on this
recording, yet it's enjoyable with ex-

off' efficiency for small enclosure size and good bass reproduction in 'bookshelf speakers.' Well, the new Gamma speaker
system from the people at STR represents a notable departure
from this generalization. It is very efficient and is
closure design too

H-23 7/8" W-12 1/2" D-15"

you would expect to achieve with the more

Lonnie's brother Donald, is a fair
singer with a pleasant, expressive
voice, who tends to sacrifice tonal
control for precise enunciation (as on
Peace, the album's low point). While
My Love shows he is not without vocal
potential, his gritty flute work, influenced by both Rahsaan Roland Kirk
and Hubert Laws, is more interesting
at present. Reedman Dave Hubbard's
solos always sound vaguely familiar,
though he does manage original moments on Summer Days, a happy Latin
tune with Lonnie's most melodic
acoustic piano solo. The percussionists play capably, sometimes adding a
dash of excitement, never detracting.
Tom Bingham

AUDIO SEPTEMBER,
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efficient examples of

WEIGHT

431 lbs.
GENERIC CLASS or LOADING PRINCIPAL

Acoustic Susp.
DRIVERS USED (no. and description)
1 each 10" woofer,
electric tweeter

1

phenolic midrange,

ported or ducted enclosures

CROSSOVER FREQUENCIES

Good stereo imaging at any point in the listening room all the way
up to 10kHz

CONTROLS

1

piezo-

1500 Hz, 10,000 Hz

several tracks.

Performance:

DIMENSIONS (inches; specify H, W, D)

recommends a minimum power input for the Gamma of 10
watts and a maximum continuous power input of 50 watts. Based
upon our sensitivity measurements of this unit, we would agree
with the recommended minimum, for, in tact, with 1 watt of
white noise applied, sound pressure level measured at a distance
of 1 meter was an incredible 93.5 dB-the kind of sound levels

compositions, and effective moods.
Lonnie Smith (Liston added to avoid
confusion with the other Lonnie
Smith, the organ funker) has a distinctive electric piano touch, heavy on the
wah-wah pedal (hear the title cut), but
sticks to funky riff -type lines. He's
much more at home on acoustic piano, displaying a beautifully -controlled attack on his powerful, carefully -harmonized, chordal comps,
spicing his work with rippling glissandos. His solos are glorified thematic variations. On Desert Nights, with
its pleasingly floating melody and
buoyant bass line, his solo examines
chordal textures derived from his
comping, with a bell -like ring to his
lovely higher -octave chords. He also
has a pretty, thematic solo on the vocal ballad, My Love, which again demonstrates his awesome control over
attack and volume. On this track and
Shadows, he also fills spaces with well conceived electric piano fills, complementing the "electronic keyboard
textures" which add eerie touches to

-

SPECIFICATIONS

sealed en-

STR

cellent keyboard work, charming

Sound: A

a

B

83

Tweeter level control
RATED IMPEDANCE

Furthermore, with the previously stated efficiency of this system,
using a 50 watt per channel amplifier should enable listeners to
reach maximum sound pressure levels of around 111 dB per
speaker system, or about 114 dB in a stereo arrangement. That's
a lot of sound from a small bookshelf enclosure and should
satisfy the needs of most rock enthusiasts as well as those of
listeners to less extreme kinds of musical fare

8 Ohms

MIN. RECOMMENDED DRIVING POWER
5

Watts RMS

MAX POWER HANDLING CAPABILITY

75 Watts RMS
RATED RESPONSE

(indicate ± dB and dB/SPL refer-

ence level)

think that at its modest price, the Gamma will be a welcome
and profitable addition to STR's respected line of speaker
We

systems and suggest you listen to
LEN

a

3721,000±3dBat94dB
REMARKS OR COMMENTS
Fuse protected, 5 year warranty

pair."

STR GAMMA, PRODUCT OF STR INC.

FELDMAN

3000 ORANGE GROVE AVE.
NORTH HIGHLANDS, CA 95660
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Check No. 28 on Reader Service Card

IThinlosh

CATALOG
nd FM DIRECTORY
information

on the new McIntosh SolGet all the newest and latest
id State equipment in the McIntosh catalog. In addition you will
receive an FM station directory that covers all of North America.

-R_11Ittl

aim

A

I'b

II

MX

113

FM/FM STEREO AM TUNER AND PREAMPLIFIER

SEND
TODAY!

McIntosh Laboratory, Inc.
East Side Station P.O. Box 96
Binghamton, N.Y. 13904
Dept.

1

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.
Check No. 13 on Reader Service Card
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Raise Up

Off Me: A Portrait of Ham-

pton Hawes.

Hampton Hawes and Don Asher,
Coward, McCann, Geoghegan, New
York. $7.95

The Schwann Record Catalog

Did You Know That???
Did you know Mozart's Serenade No. 12, K. 388 is the same as his String
Quintet, K. 406? That Mozart's Concerto No. 2 in D for Flute is the same as
his Concerto in C for Oboe? That Bach's Concerto No. 3 in c minor for 2
harpsichords, S. 1062 is an alternate version by him of the famous Concerto
in d minor for 2 Violins? Bach's Concerto No. 1 in a minor for Violin, S. 1041
is the same as his Concerto No. 7 in g minor for Harpsicord, S. 1058? That
his Missa 1773 is the Kyrie and Gloria from the b minor Mass?

Did you know that both Rossini and Paisiello wrote an opera "Barber of
Seville?" Both Leoncavallo and Puccini wrote a "Boheme?" Both Gluck and
Monteverdi wrote an "Orpheo?" Music to "Romeo & Juliet" was written by
Berlioz, Gounod, Prokofiev, Tchaikovsky? Music to "Pelleas et Melisande"
was written by Debussy, Faure, Schoenberg and Sibelius? That some of the
most famous 'Spanish' pieces were written by a Russian composer (Capriccio
espagnole) and a French composer (Rhapsodie espagnole, Bolero, Iberia)?
That Ravel wrote "Sheherazade" and Rimsky-Korsakov "Scheherazade?"

Did you know that there are records by 6 members of the Bach family?
That 111 of Bach's 215 surviving cantatas are recorded? That there are
records by both Mozart and his father? There are two composers named
Brown, 3 Jones, 6 Smiths? That "Haydn's Toy Symphony" actually is movements 3, 4, 7 of Leopold Mozart's "Cassatio?" That there are records of
music by King Frederick II of Prussia; Wilhelmina, Margräfin von Bayreuth,
Louis XIII, Benjamin Franklin? That composer/musician Pablo Casals lived

to be 97, Julius Reubke died at 24?

-

What else can you find? Be sure to get a Schwann Record Catalog each
month
an indispensable reference work which should be in every home.
Available at record dealers everywhere.

For a sample copy, sent postpaid directly
to your home (but please try your
record shop first) send
$1.60 check.

Schwann Record & Tape Guide
137 Newbury Street, Boston, Mass. 02116

www.americanradiohistory.com
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In this autobiographical account of
what it's like to be Black, a jazz musician, a sometime junkie, and later a
prisoner (for the crime of being a heroin addict), Hampton Hawes, talented
musician and articulate human being,
reviews his life up to last year. Co-authored by professional writer Don
Asher, it is a revealing tale of music,
music -making, and musicians in that
subculture inhabited by one of the
least understood of creative artists,
the jazz musician.
Hawes tells it like it is, complete
with four letter words (always in
place, never for shock value), accounts of the sex mores of his world,
and the double (or triple or quadruple?) standards by which musicians,
Black, junkies, and prisoners are
judged and treated in this country today. He has some advice for his
"brothers" when he says "The thing
that black cats do, the mistake they
make, is to try to use their skin to stay
cool." He touches various sides of the
race question in as unbiased a way as
is possible.
Telling of one downfall he writes
.. from $1,500 a week the year before to sitting on a park bench, stone
broke." He was found there by Thelonius Monk and the jazz lover -philanthropist Baroness Nica Koenigswarter, who take him home and feed
him. Monk lectures him, "You're an
important figure in jazz and you
ought to set a better example." They
give him money to help him get
straight. But two nights later he's
drifted right back to the same park

bench!
Hawes permanently kicks his drug
habit while imprisioned, and writes
hundreds of letters which culminate
in an unprecedented Presidential pardon (from JFK). The book also deals
with two other themes important to
Hawes: women and music. He also
tells what it's like to be (temporarily)
well-known and highly paid. He
blames no one, it seems, for his problems but himself (and perhaps our
society). Well -written, unpretentiously factual, realistic, this book is something you can read in one session-and probably will.
One objection, with which readers
familiar with Ross Russell's scholarly
Bird Lives: The High Life and Hard
Times of Charlie Parker will likely
concur; why does the book include

neither index nor discography?
Eric Henry
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Classified
AUDIO RESEARCH MAGNEPLANARS and Electronics,
ESS, Infinity, Ohm, Dahlquist, EPI, Audionics, Radford, Crown,
Citation, BGW, Transcriptor, Linn-Sondek, Keith Monks, ERA,
Connoisseur. SME, Supex, Decca, Grace, Sony, Spectrum
Scanning Tuner, Epicure Amplifier, Maranta 500, DBX, ADC,
Nakamichi, B&0, Tandberg, Celestion, Marc Levinson, Stax,

Dayton -Wright,
St., Norman, Okla. 73069. 405-364-9477.

FOR SALE

FOR SALE

FOR SALE

others. THE GRAMOPHONE LTD.,

J

757 Asp

weight design of nickel steel & aluminum construction. Install yourself in minutes. $7.00 postpaid. (Dealer inquiries invited.) AUDIO INNOVATIONAL PRODUCTS, P.O. Box 137,
Ballardvale Station, Andover, Mass. 01810.

-

SUPEX CARTRIDGE OWNERS: our MicroORTOFON
Preamp outperforms any transformer. Free literature. Huntington Electronics, Box 2009-A Huntington, Conn. 06484.
CROSSOVERS -ALL TYPES. Definitive
booklet describes applications; how to improve speaker systems; $5.00, credited to first purchase. Huntington Elec-

ELECTRONIC

tronics, Box 2009, Huntington, Conn. 06484.
FLASH -WORLD'S FIRST HIGH OUTPUT MOVING-COIL
CARTRIDGE WITH REPLACEABLE STYLUS is now in
stock! The revolutionary new SATIN M -15L series easily
surpasses ALL other cartridges in clarity, separation, and ultra -low distortion. Has rock-solid bass definition, and the realism heard from solo or massed violins is incredible. $265.,
with choice of conical, elliptical, or Shibata-type stylus; cartridge with all three (interchangeable) styli purchased together, $450. Sister models with similar qualities, $145. and
$215. At better dealers, or direct from exclusive U.S. distrib-

AUDIOPHILE IMPORTS, 10 East Erie, Chicago,
60611.

CROWN D1200 & M2000 on demo in our showroom. The
cleanest amp ever made, driving RTR STUDIO MASTERS. Cyberacoustic Laboratory, 503 Haverford Ave., Narberth, Pa.

19022. 215-667-3048.

ANTI -SKATING for AR TURNTABLES!! Proven counter-

utor,

RECORDING TAPE CLOSEOUT: Dozen reels 2400',
$12.00. Dozen 1200', $8.00. 24 reels 900', $6.00. 24 600',
$5.00. Postpaid Guaranteed. Mitchell, Box 132A, Flushing,
N.Y. 11367.

IL

MARANTZ MODEL 9 owners: Reduce the
phase-shift and distortion of your MODEL 9's
with our do-it-yourself kit complete with
detailed step-by-step instructions, schematic, photograph.
and parts for two 9's. Mail
check or money -order for ten dollars to
ALLEGRO SOUND, 15015 Ventura Boulevard,
Sherman Oaks, California 91403.

ILLINOIS, WISCONSIN, MINNESOTA AUDIOPHILES.
Dahlquist, Decca, Dynaco (Modified), Ferrograph, Fulton J,
Leeson, IMF, Quad, Quintessence, SAE, Satin, Stax, Technics,
Transcriptor, Ampzilla, and many others. Sales, Service, and

Installation. AUDIOPHILE'S SOUND STUDIO 7459 Elmwood
Ave. Middleton (Madison) Wis. 53562 (608) 836-3807
OPERA TAPES. Historical performances of past 40 years.
Unbelievable treasures and rarities. ALSO LP RECORDS. Free
catalog. Ed Rosen, 66-33 Saunders St., Rego Park, N.Y.

11374.
DISKO MIX-MASTER I for disco use and/or preparation of
disco tapes. Mixes two stereo phono inputs with self-contained cueing amplifier. Literature available. $129.00 Dealer
inquiries invited. BERKSHIRE AUDIO PRODUCTS, Box 35,
Great Neck, N.Y. 11021

CASSETTE LABELS
Plain white cassette labels, Norelco cleaners, paper mailer
boxes hold Norelco type plastic box, famous brand cassettes.
Send for open reel and cassette discount catalog.
1.9 10-99 1001000 10M

.02 .015 .01 .006
Cassett Labels (Multiples of 10)
45
.60 .55 .50
.65
Norelco Cassette Cleaner
2.72 2.55 2.44
'Scotch Cassette SC9OHE
5
free
*Buy 10, SC9OHE, get
Minimum Order, $5.00
Plus Postage by Weight and Zone

OPEN REEL STEREO TAPE BUYERS!
At last! An open reel catalog, including titles, songs, etc. of 95
long play, 2-3 hour albums, by American Airlines or Ampex 4
track stereo tapes. Send $1.00 -and we will
also mail you a 140 -page Harrison stereo tape
guide -so you'll get both for $1.00 -and this
$1.00 is refundable on your first $10.00 purchase of open reel stereo tapes at our 30%

discount.

SAXITONE BICENTENNIAL TAPE SHOPPE
1776 Columbia Rd., N.W.,Wash., D.C. 20009
STEREO CO-OP. Now purchase stereo components directly
from a manufacturer co-op, and realize substantial savings.
Members include Advent EPI, Pioneer, Sansui, Dual,
Garrard, and others. Write for specific price quotations. Stereo Co-op, 1629 K St. N.W., Suite 5088 -Dept. A, Washington,
D.C.

20006.

MCINTOSH ML -1C speakers, MQ101 equalizer. All perfect.
$660.00, shipping prepaid. Baird 29 Congress Nashua, NH
03060, (603) 883-9564
ONE STOP for all your professional audio requirements. Bottom line oriented. F.T.C. Brewer Company, P.O. Box 8057,
Pensacola, Florida 32505.

LOWEST DISCOUNT PRICES ANYWHERE on audio equipment. All major brands discounted. Write for quotes, K&L
Sound Services. 75 N. Beacon St., Watertown, Mass. 02172.

DIAMOND NEEDLES and Stereo Cartridges at Discount
prices for Shure, Pickering, Stanton, Empire, Grado and ADC.
LYLE CARTRIDGES, Dept. A, Box
Send for free catalog.
69 Kensington Station, Brooklyn, New York 11218.
ESS Preamp,
N.Y.

$275. John Igarashi, 144 Redfield, Syracuse,

13210.

THE
11118,

MONEY SAVER! Write STEREO SPECTRUM,
Miami Beach, FL 33139.

Box

Blank Professional series metal cassettes. Ends binding and
jamming. 60, 90, 120 minutes. Also new cassette storage
units for home, auto, boat. Write Audio Recording Center, PO
Box 194, Pittsford, New York 14534 Dept. A.
DON'T LET VOLTAGE TRANSIENTS ZAP YOUR HI-FI.
Solid State Equipment Protector. Plugs into outlet. Check or
money order $6.95. Kopp Sales & Service, 1650 William St.,
Buffalo 14206. Free brochure -send SASE.
RABCO MOD: elegant oiled redwood cartridge shell plus
35% overall arm mass reduction, $50. Data sheet. AUDIOETC., Box 55, Lansing, Iowa 52151

CROWN CX-824 Tape deck, DC300A amplifier, IC150 pre amp. All just one year old, in excellent condition. Write: William Brennan, 2929 Winchester Court, Goshen Indiana

46526

CONNECTICUT: Yamaha, Celestion, IMF, Infinity, Braun, Renos, Stellavox, Thorens, ESS, Mark Levinson, Supex, BGW.

Will ship prepaid. AUDIOCOM, 177 Sound Beach Avenue, Old
Greenwich, Conn. 06870. (203) 637-3621.
WANT TO GO BI -AMP?
DeCoursoy Electronic Dividing Networks are available from
$89.10 (Monaural bi -amp) to $205 (Stereo tri -amp). Price
includes plug-in Butterworth filters; 6, 12, or 18 db. per octave at any desired cutoff frequency. Write for brochure. DeCoursey Engineering Laboratory, 11828 Jefferson Blvd., Culver City, California 90230.

TUNED ROCK P.A.'s. Customized high intensity touring/permanent installation sound systems, including narrow
band (5 Hz!) feedback suppression, detailed regenerative response. Acousta-Voicing/environmental equalization (+1dB

at your ears), room design/measurement/treatment, <15%
articulation Toss of consonants, 1000's of customized professional products including ... fiberglass horns, consoles,
comp/rms/peak limiters. 18db continuously variable electronic crossovers, digital/acoustic delays, omnipressors, phasors, reverb, echo, doubling/tripling effects. P.A. noise reduc-

tion, piezo transducers, frequency shifters from ...
J.B.L./Altec Pra, Tascam, U.R.E.I., Eventide, Gately, Studer,
Beyer, Crown, Community Light/Sound, Mom's Audio,
McIntosh, Bozak, Allen Heahh, Gauss, Cetec, Scully, Multitrack, etc., etc. All shipped prepaid/Insured. Music & Sound
Ltd. 111/2 Old York Rd., Willow Grove, Pa 19090 (215) 6599251.

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES

6564 GATEWAY AVENUE,

WAREHOUSE OF SARASOTA
SARASOTA FLORIDA 33581.

BUILD YOUR OWN SPEAKERS AND SAVE UP TO 50%.
Yoe can assemble your own high quality, multi -element stereo speakers in a few hours and save up to half the cost of

comparable speakers. Send for our free 32-page catalog of
speaker kits, raw speakers and accessories. SPEAKERLAB,
Dept. A2, 5500 -35th N.E., Seattle, WA 98105.

CANADIANS

-

DOUS DISCOUNTS.

DYNACO

Write

COMPONENTS AT TREMENSales. Hornepayne, Ontario.

En -Jay

CYBERACOUSTIC LABORATORY: only one of its kind!
Featuring Crown, IMF, AKG, UREI, RTR, DBX, Infinity, Rabco,
Decca, Mark Levinson, more. Crown warranty service. Featuring Crown tape recorders: Audiomodtronics by our engineers.
Barclay -503 Haverford Ave., Narberth, Pa. 19072; 215-

667-3048.
MAXELL TAPES. AKG microphones, Stax headphones at
DISCOUNT prices. Box 3065, Seattle, Washington 98114.
WESTCHESTER AND

FAIRFIELD

COUNTY AUDI-

OPHILES TAKE NOTE! THE AUDIOPHILE, 231 BEDFORD
STREET, STAMFORD, CONN. specializes in equipment for
the connoisseur. Ampzilla, Audio Research. ADC, Citation,
Crown, Dahlquist Dyna, Epicure, Infinity, Philips, SAE, SME,
Stax, TEAC, Technics, Thorens and many more. (203) 3483551 (Closed Mondays).

disRates: 35E per word per insertion for noncommercial advertisements; 60E per word for commercial advertisements. Frequency
counts as follows: 3 times, less 10°0; 6 times, less 15°%o; 12 times, less 200/0. Closing date is the FIRST of the second month preceding the
replydate of issue. Payment must accompany all orders. Use the handy self-addressed, postage paid card at the back of this issue. When
ing to Audio box number ads, send letters c/o Audio, 134 North 13th Street, Philadelphia, Pa. 19107. For more information about classified advertising, circle Reader Service Card #135.
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FOR SALE

FOR SALE

GRAPHIC EQUALIZER PLANS: Novel circuit very effective/inexpensive, requires no inductors. Ten knobs (octave
bands) compensate your Hi-Fi/Tape providing better listening. Complete plans rushed only $3.49. GREEN BANK SCIENTIFIC, Box 100C, Green Bank, WVa.

24944.

FOR SALE

New Crown ES -224 speakers. $1200 for the pair. Contact Steve Peer at Crown International. 1718 W. Mishawaka
Rd., Elkhart, Ind. 46514 Ph(219) 294-5571
2

listening environment, and therefore a rip-off. Our acoustical
consulting division will have a calibrated "reverberation
curve vs. frequency" measurement performed in your room,
and our engineering dept.'s plan of correction, loudspeaker

placement, and room equalization, all at no cost with your
purchase or upgrade. Music & Sound Ltd., 111/2 Old York Rd.,

Willow Grove,

THE MUSIC BOX, INC.. 58 Central Street,

Wellesley, Mass. 02181. (617) 235-5100.

AVAILABLE. ... FAMOUS REFLECTING SYSTEM'S 41/2" REPLACEMENT DRIVERS. $7.98 POSTPAID. BIG QUANTITY DISCOUNTS. FREE SPECIFICATIONS. AURATONE, BOX 580-23A, DELMAR, CALIFORNIA 92014.
NOW

THE AUDIO RESEARCH ROOM. The complete line of Audio Research equipment on display under ideal listening con-

I.

Braun, Quad, Ohm, Crown, BGW, Radford, Quintessence, Yamaha, Mark Levinson, Linn-Sondek, Transcriptors. Vestigal,
SME, Thorens, Philips, Ferrograph, Stax, Decca, Supex, Orto -

1

COMPONENTS FOR THE CONNOISSEUR
LOUDSPEAKERS: Audio Research T -3A. 1B, Braun LV
1020. Dahlquist D010, Dayton -Wright XG-8 MK11B, ESS,
Fulton J Modular System. Hartley Concert Master, Hegeman
1A, & 2, Magneplanar MG2167-F. RTR 280 DR. ESR 6, 15.
COMPONENTS: Audio Research, BGW, Burwen, Connoisseur,

Dayton -Wright Heroic, Linn-Sondek, M&K super woofers and
B, etc., Mark Levinson Products, Ortofon, Panasonic SP 10, Quad, Quintessence, Radford, SAE,
Shure, SME, Supex, Thorens Transcriptor and SEQUERRA.
Brochures available.

crossovers for T-3ATM,

Anechoic Chamber> .98 working floor

354 STATE STREET
14608
(716) 232-2828

ROCHESTER, N.Y.

Loudspeaker
Our Distinguished Suppliers
Audio Research, Sequerra, Satin/Denon/F-R, Transcriptors. F.M.I./R.T.R., Linn Sondek, Nakamichi, Dayton Wright,
Dahlquist, Crown, Infinity, I.M.F., London Decca, Quad, RoReconing Lab

Ill.

gers, Spendor, Stax, B&O, Grace, Supex, Micro Acoustics,

Custom Rabco, Braun, Revox A-700, Ortofon, Damped
S.M.E., Scully. Mark Levinson, Koss-ELS, Yamaha.

1000's of PROFESSIONAL products

(see Tuned Rock

P.A. ad).

Music & Sound Ltd., 111/2 Old York Rd., Willow Grove,

Pa.

19090. (215) 659-9251.
Whom Would You Trust?

THOUSANDS OF LIKE NEW LP's and prerecorded tapes.
Catalogue $1.50. House of Records, Hillburn, New York
10931.
RTR EXCLUSIVE PHILA. SHOWROOM

All RTR Speakers

fon, KMAL, Passive Crossovers, Transmission -Line Speaker

on

Kits. Basic Drivers. Shipped Pre -paid in most cases. AUDIO Uncommon, Inc. 8600 N.E. Sandy Blvd. Portland, Oregon

and three way electronic cross avers. Don't buy any speaker

demo including the new 1600E,

1

PAUL HEATH AUDIO

$50,000 research laboratory
Factory authorized "A" warranty stations

RADFORD SC24 CONTROL UNIT never used, in original
carton $265.00 B & 0 Beomaster 3000-2 receiver, new

OREGONIANS WITH UNCOMMON EARS: Hear Magneplaner, Dayton -Wright, B&W, Audionics, Infinity Servos,

CONSIDER YOUR SOURCE FOR SOUND
Credentials
College instructors in audio /acoustics, Inventors/graduate electrical engineers, Recording & disc mastering engineers; Members: United Inventors & Engineers

II. Facilities

ELECTROENCEPHALOPHONE: brainwave monitor, Professional biofeedback instruments. J&J 8102-A, Bainbridge,
WA. 98110.

$350.00. B&0 Beogram 3000 turntable, new $225.00. B&O
SP -12 stereo cartridge, new $75.00. R. Benavides, 630 Sun
Valley Court, Indianapolis, Ind. 46217.

19090. (215) 659-9251.

Acoustical Society of America
Institute of Electronic Engineers

ditions. AUDIO SYSTEMS & DESIGN, 5421 South 84th St.,
Lincoln, Nebraska 68516 (402) 489-9888.

AMPEX TAPE-NEW 1800' on 7" reel 12 for $18 POSTPAID; 1200' 12 for $13 POSTPAID-free list-WIDE RESPONSE, 6114A SANTA MONICA BLVD., HOLLYWOOD, CA.
90038.

Pa.

$750.00 Altec A -7-500's
pair utility $500.00 Ultralinear
M -1000's spkrs.
pr. $200.00 McIntosh Mi -2 scope
$130.00 Audio Technica AT 11S with extra stylus $30.00
Wanted: McIntosh tube tuners(2) Radio Craftsman 500 or
800 (pair or single pieces) Skip Cooper, 3147 Scenic Lake
Or., Ann Arbor. Mich. 48104
1

YOUR ROOM IS THE MISSING LINK
A state of the art system is usually junk in the typical poor

COMPETENCE IN AUDIO SINCE 1928!
Qualified service, custom installations
Klipsch, Sequerra, SAE, McIntosh, Levinson,
SME, Ortolan, Fidelity Research, Ampex
Professional, Tandberg.
We buy and sell quality used gear.

CROWN
STUDIO
DECK -800
(pushbutton
series
solenoid operation( Cony. 700. With RPA record amplifiers.
Needs heads. Excellent Cond. Custom maple cabinet.

HONG KONG, TAIWAN, JAPAN, Asia Directory. World

products information.

Mail -orders, bulk -orders. Listings. Directory and Information $1.00 today. World Trade Inquiries.
Box 6224, Spokane, Wash.

99207.

HIGH PERFORMANCE HIGH FIDELITY WITHOUT THE
"HYPE". Suffolk Audio takes a rational, no nonsense viewpoint on high performance audio equipment. Our advice and
opinions are based in objective fact. not mythology and folklore. All equipment is pre -tested for maximum performance.
Our distinguished suppliers include: Allison Acoustics, Bowers and Wilkins, Quad. Linn Sondek, Decca, Mark Levinson,
Revox (incl. A-700 series), KMAL, Ortofon, BGW Systems.
Radford, Beyer, Connoisseur, and much, much more. Call or
write for information.
SUFFOLK AUDIO, INC.
1105 Mass. Avenue
Cambridge, Mass. 02138

280DR/ESR15's. Two

Ph.

(617) 868-1080.

until you've heard RTR. Appointment 215-667-3048; 503
Haverford Ave., Narberth, Pa. 19072.

PROTECT YOUR LPs. Poly sleeves for jackets 8c round bottom inner sleeves 6c Poly lined paper sleeves 15c White

JAPANESE TRANSISTORS, Kit $23.44 contains 24 most
widely used transistors, including 14 power transistors. Over
500 types available. Free catalog WEST PACIFIC ELECTRONICS, Box 25837. W. Los Angeles, Calif. 90025.

AUDIO RESEARCH, AUDIONICS, BANG&OLUFSEN, BOZAK.

jackets 35c Postage $1.25. House of Records, Hillburn, New
York 10931.

HIGHEST QUALITY USED EQUIPMENT: Sequerra 1,
$1900; Dahlquist 00-10. $310 ea.; IMF Studio, $325 ea.;
IMF ALS -40A, $225 ea.; AR-LST, $425 ea.; JBL Sovereign

the reproduction of music. Send for list of top -grade used
equipment AUDIO SYSTEMS AND DESIGN, 5421 South 84th
St., Lincoln, Nebraska 68516 (402) 489-9888
and
4408 Capital Ave., Omaha, Nebraska 68131. (402) 5567559.

97220. (503) 254-6202.

S8R, $750 ea.; B & W DM70, $450 ea.; B & 0 4002,
$500; Thorens TO-125/SME. $325;
H -K
Citation
A preamp,
$225, Marantz 500, $860; Bose amp,

$700; Revox A77 -IV w/Dolby, $850; Dual 1229,
$135; AKG 202E, $95; Ampex AG -500, Quad tube system
and more...all guaranteed 90 days parts and labor. Audio
Consultants, 517 Davis St., Evanston, Illinois 60201. (312)
864-9565.
5C SUPER -SOUND -CUBES

RECORDING INDUSTRY'S FAVORITE MIXDOWN MONITOR SPEAKERS. NOW...FACTORY DIRECT! $39.95

PAIR, POSTPAID. QUANTITY DISCOUNTS. FREE SPECIFICATIONS. AURATONE, BOX 580 -Al, DEL MAR, CALIFORNIA 92014.
101/2" RECORDER SPECIALISTS: Fresh new Scotch L/N
on new 1/4" NAB metal reels five for $35.00. New

on above for postage. Sound Investment. POB

woody,

Ga.

dozen. 10%

30338.

RENS, SME, LEVINSON JC-1, STAX, ADS -BRAUN, TECHNICS

PIONEER, KENWOOD,

Epicure. Crown, Quatre, Audio

Research,

129 DeGraw Street
Brooklyn, NY 11231

Phase Linear, SAE, Citation, Mark Levinson, Soundcraftsman,

(including bi-amped Towers), Magneplanar, Thorens,
SME, Ortofon, Supex, Fidelity Research, Revox,
Tandberg, Teac, Transcriptors, DBX, Beyer, Stax, AKG, Nakamichi, Sequerra, Burwen, Hartley woofers, and others Avon
203-678-1797; East Hartford 203-528-9479; New Haven
203-787-0183; Waterbury 203-757-9296; Fairfield 203366-5246; Springfield, Mass. 413-782-7111.

(212( 596-0888

ESS

Technics,

Philips GA -202, ADC XLM, Stanton 681
Super, Best offer, 1-203-227-6705

A,

MARANTZ

Ortofon M -15E

... THE

Epicure (3 lines), Thorens, Ortofon, XLM, Discwasher
SOUND SHOP, 96 Seneca Street. Geneva, N.Y. 14456

(315)

CROWN, MARANTZ, TANNOY, KEF,

IAS. DBX, REVOX and Many Others.
INNOVATIVE AUDIO

Call For Appointment

ARIZONA AUDIOPHILES
Crown

*

E.S.S.

S.M.E.

*

Grace

Accuphase * S.A.E. * Revus *
Stax * Tandberg * Magnepan *
Burwen * Rabco * Sequerra * Bose * Thorens
Stanton * Uher * Klipsch * Phase Linear * Sennheiser
* J.B.L. * Sony V-F.E.T. * Beyer * Jennings Research
* Nakamichi * Yamaha *

*
*

JERRY'S AUDIO EXCHANGE

1

-334 E. Camelback Rd. 85012 602-263-9410
Tempe -130 E. University Dr. 85281 602-968-3491
Tucson -1037 N. Park Ave. 85719 602-622-7407

Phoenix

MIDDLE

& NORTH JERSEY AUDIOPHILES - Stereo
Sound of East Hanover offers personal, friendly service and
"state-of-the-art" equipment: Quintessence, RTR, SAE, Orto-

MANUALS FOR CLASSIC GEAR
Allegro Sound, 15015 Ventura
Blvd., Sherman Oaks, CA 91403

-

lan, Transcriptors,

CENTRAL NEW YORK HI-FI ENTHUSIASTS-Britain's finest loudspeakers on demonstration-THE IMF STUDIO
AND ALS40-as well as Marantz, Pioneer, Revco, Beyer,

781-0215.

fers Accuphase,

yer, 116 Gramatan Ave., Mt. Vernon, N.Y. 10550.

88338, Dun -

IMF, BGW, SAE, OHM, INFINITY, KLIPSCH, ORTOFON, THO-

CONN. AND WESTERN MASS-FRED LOCKE STEREO of-

loaded with
Re-

Consult with us about your audio needs. We have what you
want, we offer FULL service.

....

reel, six for
dozen.

NEW YORKERS-WE ARE COMMITTED!

BERG, BEYER, SENNHEISER, and other fine instruments for

7 preamp, 2 model 9 amplifiers,
OB tuner with
Marantz cabinet. All absolutely brand new, never used. in
original cartons with all material. Please submit offer. H. Me-

3600 ft.

Ampex GRANDMASTER tape on 101/2" metal
$73.00. New 4 channel 8 -track blank cartridge
40 minutes Scotch L/N tape, $23.00 per
conditioned NAB metal 101/2" reels, $24.00 per

CROWN, OBX, KLIPSCH, KMAL, LINN SONDEK, NAKAMICHI,
PHASE LINEAR. RADFORD, REVOX, SEQUERHA, SFAX, TAND -

Stax, Bang & Olufsen, Phillips, Crown,
McIntosh, IMF, JBL and more. Full demo & service facilities
for our customers!!!
Stereo Sound

320 Route 10
East Hanover, N.J. 07936
201-386-0050

STEREOPUS
The quarterly equipment review journal
that gives you the straight word on the latest in stereo components. In depth reviews, comment, on the current audio
scene. First issue off the press, second imminent. Don't miss
a

word. $9.00/year (First class add $2.00(. Foreign $12.00.
269, Ft. Walton Beach, Florida 32548

P.O. Box

AUDIO
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FOR SALE

FOR SALE

FOR SALE

INFRA WOOFER TM world'slargest, deepest, most powerful
sub -woofer system can be had only at Music and Sound, Ltd.
50 dB per octave crossover, bandpass 16 hz...$1495.

DAHLQUIST, F.M.I., I.M.F., HARTLEY SUB-WOOFERS,
for the closest approximation to dipole definition $132 up!
Shipped prepaid/insured. Music and Sound, Ltd., 111/2 Old
York Road, Willow Grove, Pa. 19090 (215) 659-9251.
+ Free PassiveX-over Design w/Purchase +
AKG, ALTEC, AUDIO RESEARCH, Beyer. CROWN, DAHLQUIST, DBX, DECCA, INFINITY, KLH 9s. Koss, Mark Levinson,
Nakamichi, Orofon, PHASE LINEAR, PML, REVOX, SAE,
Sennheiser, Sequerra, Sony, Stanton, Stax, Supex, Tandberg,
TASCAM, Technics, Thorens, etc.
HI-FI HAVEN

STEREO

NEEDLES

AND

CARTRIDGES -ADC,

BAD,

GRADO EMPIRE, MICRO -ACOUSTIC, PICKERING, ORTOFON,
SHURE, STANTON, SUPEX, SONY, PANASONIC, RCA, BSR,

and others. Write for FREE CATALOG. NEEDLE IN A HAY-

IN STEREO

STACK, INC., P.O. Box 17436, Washington, D.C.

The TE -200

20041.

NOW IN PRODUCTION: World's heaviest 12" woofer. 17Hz
resonance. Over 200 watts RMS. Sand cast frame, $59.00
delivered U.S.A. Rockwell Systems, Inc., 100 Liberty St.,
Rockwell, N.C. 28138.
SCOTCH 212 7" REEL new-$3.50. More tape new and
used. Prerecorded tapes -some Dolby B. SQ Decoder board,
new -$30.00. More, send for list. ROO, 1807 Elmcrest, Ar-

lington, Texas 76012.

LOW NOISE STEREO PREAMPLIFIER.
Model SP5200. New! In limited production. Ask your dealer
or contact Burwen Laboratories, Dept 11, 209 Middlesex
Turnpike, Burlington, Massachusetts, 01803 Tel. 617-273-

WESTCHESTER HEADQUARTERS for the great sounds in
the world. Quad, Ohm, Cambridge, Dahlquist, Bose ESS,
Braun, SAE, EPI, Crown, Phase Linear, Tandberg, Thorens,
Yamaha, Nakamichi, Technic, BGW, Dual, Revox, Kenwood,
Pioneer. The Listening Room, Inc. 590 Central Ave., Scars-

1488

dale, N.Y. 10583 (914) 472-4558.

Sonically spectacular, highly modified. Dyna PAS preamp.
Extreme definition plus cosmetic improvement: A bargain at
$150. Factory modified Fidelity Research cartridge and transformer, low time: $200. Have two of each or wouldn't sell.
H.L. Eisenson, 259 C Avenue, Coronado, CA 92118

QUOTATIONS on all major components and musical instruments. No fair trade in Nevada, Lowest Prices. Southern Nevada Music Co., 2295 E. Sahara Ave., Las Vegas, Nevada

PIEZO SUPER HORN TWEETERS $7.95 P.P. Cont. U.S.A.
Daily Mfg. Co. (Mfr. of quality loudspeaker systems since
1951), 100 Liberty St., Rockwell, N.C. 28138.

CANADIANS: Shure M91 ED $24.88; Dynaco A25 $68.00;
Pioneer SX424 $179.95; Dual 1216 $119.00; Leak Delta
75 $289.00; Garrard Mini changer $13.99. Free Hi-Fi discount catalog. Etco (Au), Box 741, Montreal H3C 2V2.

NAME BRAND RECORDING TAPE, custom loaded. Avail-

AT LAST! The high -output version of the highly regarded
SUPEX SD -900 is now available in the U.S. The SD -901 will

MJS,

lyn, New York 11202.

DEALERS: We will buy your excess stock. ALL lines, no
quantity too large or small. Cash paid immediately. Call M.

617-924-0561.

AR TURNTABLE OWNERS. Add cueing. Precision machined. Silicon damped. American made. $16.00, postpaid.
Lyrelift, 582 Franklin Street, Cambridge, Mass. 02139

CROWN, MCINTOSH, Phase Linear, B&0, Epicure, Nakamichi, Avid, Frazier, Ortofon, Soundcraftsmen, Tandberg, Yamaha, and many others. Bryn Mawr Stereo & TV, 1016 Lancaster Ave. Bryn Mawr, PA 19010 (215) 525-6300

FAMOUS MAKE PIANOS AND ORGANS shipped prepaid
tremendous

The Id

2219 Frederka St.
Owensboro, Ky. 42301
Phone (502)

cluding prices and specs. All arranged in tabular form for
easy comparison. Plus over 30 outstanding articles on audio
topics, trends and advances. State-of-the-art reading for audiophiles. Only a limited quantity available. Over 200 pages.
Send $3.95 (includes shipping and handling) to: Jean Davis,
Audio Hi-Fi Handbook, 134 N. 13th St. Phila., Pa. 19107.
& WISCONSIN'S only audiophile dealer.
Specialists in components by Crown, Dahlquist, Transcriptors,
Integral Systems, Epicure, Nakamichi, Bozak, Citation, Ohm,
SME, Ampzilla, DBX, Infinity, SAE, RTR, ESS, Revox, Phase
Linear and 50 others. Wisconsin's only Audio Research dealer with the entire product line on demonstration. WACK

MILWAUKEE

ELECTRONICS INC., 5722 W. North Ave., Milwaukee

-SPEAKER CATALOGhave or build

call (602)

with walnut cabinets. Sacrifice for $1250. Please
968-6644 after 7 P.M.

DYNACO STEREO 400, PAT -4, PAT -5, FM-5. One each.
Factory aligned after assembly. Brand new, never used. original cartons, warranties. Kit price, plus shipping. Delivered
Northeast, or 25% down, balance COD. Box A57-2, Audio.

ORIGINAL TRANSCRIPTOR HYDRAULIC REFERENCE
TURNTABLE (do not confuse with smaller "Skeletal"
table/Vestigal arm package from Ireland) now available direct from U.S. importer. Magnificent turntable complete with
silicone-damped Unipivot arm, $498.00 freight prepaid.
Without arm, including blank arm -mounting board or one cut
for SME, $398.00. Send $100.00 down for COD shipment.
Audiophile Imports,l0 East Erie, Chicago, 60611. (312) 7870754.

West Michigan Audiophiles-Ampzilla, Transcriptors, Magnepan,

Fulton,

Paoli,

Equinox.

Available at Music Center,

Grand Rapids. Phone (616) 457-2117

53208.

414-442-3441.

reference. Greenwich Music Center, Greenwich. N.J.

and 700B

926-2765

AUDIO'S HI-FI HANDBOOK
Complete reference guide to over 1,000 components, in-

-Up to date. Top quality

4000

TRAVELING TO ENGLAND? Then visit Guildford HiFi for
the finest audio equipment including Accuphase, AKG. Gale,
B&W, Decca, Dual, Stax, Quad, Linn Sondek, Nakamichi, Supex, SME, Sugden, Teac, KMAL, Technics, Watts. Yamaha,
Zerostat, etc. Only 25 minutes from London. 270 High Street,
Guildford, Surrey. (0483) 71534

& Super XLM cartridges.

LOOKING FOR THE BEST in High Fidelity? Try The Id. We
feature lines such as Accuphase, Crown. Yamaha, Sansui,
Thorens, Dual, P.E., ESS, Bozak, Altec, Ortofon, Stanton &
Stax headsets. For more information call or write:

saving. State make and model

-

FREQUENCY EXTENDER -EQUALIZER
Model EQ3200. New! In limited production. Ask your dealer
or contact Burwen Laboratories, Dept 11, 209 Middlesex
Turnpike, Burlington, Massachusetts, 01803 Tel. 617-273-

Dayton -Wright SPS pre -amp, Epicure "1" Power amp. Technics SL -110A with improved SME Tonor arm with ADC-XLM

wanted for our quotation. File this advertisement for future

ONE MONTH NEW! Phase Linear "Brute" System

ZIP

STATE

94705.

516 Brooks, San Jose, Calif.

DISCOTHEQUE MIXERS from $325, equalized speakers
with built-in power amplifiers, bi-amped systems, and complete portable discotheque systems. Write us for literature.
Dealer inquiries invited. GLI, P.O. Box 2076, Dept. A. Brook-

at

ADDRESS

work directly into any pre -amp. $145.00. For name of Dealer
nearest you write to Sumiko. Box 5046, Berkeley, Ca.

95125.

anywhere

HENDERSONVILLE, TENNESSEE 31075

1488

89104.(702)457-4558.

able in cassettes, reels, and cartridges. Huge savings direct

Gasman

:

P.O. BOX 617

CITY

201-249-5130

from manufacturer.

TELEDAPTER EASILY CONNECTS TO ANY TV &
STEREO SYSTEM. Using our coupling and matrix circuit, teledapter takes
a low
impedance output from the television and delivers Iwo HIGH
IMPEDANCE CHANNELS OF SIMULATED STEREO, to drive any
n hear the tinkle of
maintained so
amplifier. Frequency re
warranty
happens on TV. With se
bells or booming bass sounds a
and hookup instructions 316.95 pod. Guaranteed to make your TV 100%
more enjoyable.
OUR NEW TE.300 VHFUHF HIiFI TUNER IS NOW AVAILABLE. A
fined 110 volt tuner. VHFUHF antennaeccomplete and self contened
Recording and amp output jacks. Five year service warranty
5149.95 ppd. From our factory.
CHECK ..MASTER CHARGE NO. for -.TE-200. TE -300
SEND:
TO'. RHOADES NATIONAL CO. DEPT AD
or
S5.00 for C.O.D.

NAME

Bose 1901 amp mint condition. Less display $600. 716
834-3787 D. O'Connor 60 Erskine, Buffalo, NY 14215

28 Easton Ave.
New Brunswick, N.J. 08901

Listen to

TELEVISION

drivers. Hop -up the speakers you
new ones. Transmission -line speaker plans

$5.00 -Foam damping material.
Ave., Brooklyn, New York

E&E Audio,

2816 Church

11226...212 462-0984

AUDIO RESEARCH IN TEXAS!

On

demonstration with:

Dahlquist, Nakamichi, Transcriptors, Linn-Sondek, Infinity,
Braun, Advent, Crown, Phase Linear, Ortofon, Levinson, Supex, Quad, Klipsch, IMF, Keith -Monks, ESS, Decca, B&O, Radford, Stax, Audionics, Philips, Revox, Citation and many others. Audio Concepts, 2021 Guadeloupe, Austin, Texas. Phone

512-478-7421.
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. High commission, no investment required. Serious
inquiries only, please. Contact: Alan Weisberg, K&L Sound
Services Co. 75 N. Beacon St. Watertown. Mass. 02172.

IMAGINE a magazine that recommends components in four categories from no -holds -barred to best -for CAN YOU

the -money? The Stereophile does it. For info write Box 49A,
Elwyn, Pa. 19063.

Advent

FBC

equalizer, Kenwood

6005 Tuner and Infinity Monitors. All Equipment 6 months
old with warranty cards. Call Gordon 216-637-9199
ATTENTION
WESTERN NEW YORK AUDIOPHILES
The word is getting around!! Our personalized, honest service
and quality equipment make a winning combination. In addition to the incomparable AUDIO RESEARCH line. (T-1B's
black/natural in stock), we carry AMPZILLA, SAE, Phase Linear, Yamaha, Quintessence,

LEVINSON, B&0, IMF, MAGNE

-

PAN, M&K Subwoofers, Hegeman, Infinity, RTR, ESS, DAHL-

QUIST, Fulton Music, QUATRE, Onkyo, Connoisseur, Technics,
Dynaco, Transcriptors, Cerwin Vega. Sound -

Thorens,

craftsman, Supex, Ortofon,

ADC,

Micro -Acoustics. Damped

SME, Linn Sondek, KMAL, Naim Audio, etc. The Stereo Em-

porium, 3407

Delaware Ave., Buffalo, N.Y. 14217. (716)

874-3372.
OUTPUT MONITOR for audio amplifiers.
1A to 1000 watts average and transient power output. Hand assembled, calibrated, tested,
$100. Free literature. Analogic Design, P.O. Box 7753, Phila.,
Pa. 19101.

TRANSIENT

L.E.D. readout indicates

ROGERS B.B.C. MONITOR, B&W Ltd., Celestion, Radford,
Decca, ERA, Connoisseur, Audionics TL -90, Goldring, Revox,
Beyer, Lamb and more. Custom design and modifications.
SUFFOLK AUDIO, INC. 1105 Mass Ave., Cambridge, Mass.

02138 (617) 868-1080.
SAN DIEGO, CALIFORNIA
AR-LST, Audio -Research, BGW. Citation,

AOC, Advent, AKG,

Crown, Dahlquist, DBX, Dynaco, FMI, Janszen, Linn Sondek,
Magneplanar, Marantz, Micro -Acoustics, Ohm, Phase Linear,
Philips, Quintessence, Rabco Revox, RTR, Sennheiser, SME,
Stax, Supex, Tandberg, Yamaha.
Sound Company

4701 College Ave., (714) 582-4148
3675 Sports Arena Blvd.. (714) 224-2844
THE FIRST 11962) UNDERGROUND audio publication of
them all, the Stereophile is the subscriber -supported perfectionist's magazine the others are trying to imitate. Free
dope sheet explains why. Box 49A, Elwyn, Pa. 19063.

WESTCHESTER

AND

FAIRFIELD

COUNTY

AUDI-

OPHILES TAKE NOTE! THE AUDIOPHILE, 231 BEDFORD
STREET, STAMFORD, CONN. specializes in equipment for
the connoisseur. Ampzilla, Audio Research, ADC, Citation,
Crown, Dahlquist, Dyna, Epicure, Infinity, Philips, SAE SME,
Stax. TEAC, Technics, Thorens and many more (203) 3483551 (Closed Mondays).
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FOR SALE

FOR SALE

FOR SALE
ARC D-76, TYMPANI IIB, Quad Electrostatics, Quad Pre -

ATTENTION,,,

Amp, Sugden P-51, Steve Finn, Box 333, Grandville, MI

LUCKY OWNERS OF
DYNA STEREO 70

49418 (616) 457-2117

CROSSOVERS

Discwasher
The lowest priced record cleaning device
that "Truly cleans dirty records" (Audio, March, 75) $16.00

INFINITY 2000A
DECCA MKV AND "EXPORT"
DYNA MARK Ill
SHURE SME and

free blurb sheet.

ALLISON ACOUSTICS LOUDSPEAKERS have stabilized
Radiation Loading. Years of intensive research by Roy Allison
(formerly of Acoustic Research, Inc.) on the interaction between loudspeakers and room boundaries has yielded a new

including all taxes & delivery. Send check or money order to
Elmark Co., P.O. Box 131, Huntingdon Valley, PA 19006

MARANTZ 9's, 10 B tuner, 7T preamp. All unconditionally
new in factory -sealed cartons. Phillips, 64-05A 186 Lane,
Flushing, NY 11365

other tubular tonearms

high standard of uniform bass performance. New Convex Diaphragm Mid -Range and High Frequency drivers achieve
phenomenal wide dispersion (-3db 90 degrees off axis at

THE DKL LABORATORY, INCORPORATED HAS DEVELOPED UNIQUE MODIFICATIONS ENGINEERED SPECIFICALLY
FOR THESE COMPONENTS. NOW YOU CAN GREATLY IM-

20kHz!) Literature and price information available upon re-

PROVE THE SOUND QUALITY TO

"ULTRA DEFINITION".

quest.
SUFFOLK AUDIO, INC.

PRICED

1105 Mass. Avenue

(617) 868-1080
FOR MORE

BALTIMORE -WASHINGTON AREA AUDIOPHILES REJOICE! At last a store for you. Come to Myriad Sound and
hear the finest in state of the art audio equipment. Featuring

Main store at 9619 Reisterstown Rd., Garrison, Md. 21055
(2 miles North of Balt. Beltway exit 20) (301) 363-1733.

-

ENGINEERED ENCLOSURE & CROSSOVER DESIGNS
free w/purchase of our J.B.L., Gauss, Altec, and Community
raw drivers and horns. Music & Sound Ltd., 11-1h Old York

Willow Grove, PA 19090 (215) 659-9251.
Loudspeaker Recotring Labs

Revox A-700 r/o-track $1.400; Crown ES212 speakers with
external crossover $1050; SAE 318 amp $225. TEAC
AN180 Dolby $210. KOSS ESP -9 phones $115; all excellent
condition, 414 426-1100, 307 Hawk St., Oshkosh, Wise
54901

PROPRIETARY CUSTOMIZED MODS reduce tone arm
friction, damp spurious resonances, minimize torsional forces,
record wear.

For

S.M.E.'s-$30.00' For Rabeo SL -8(E) -S100.00.
Transcriptors-free' ('with purchase).

For

improve tracking, and reduce

hum and

NOW
LISTEN to our calibrated Satin/Denon/F-R/Ortofon/Supex
moving coils. B&0/Grace/Micro-Acoustics. From the laboratories of Music & Sound Ltd., 111/2 Old York Rd., Willow
Grove, Pa. 19090 (215) 659-9251.

+Levinson & Stax Cartridge Preamp+
NORTHERN

N.J: S FINEST AUDIO STORE, 20 minutes

ADS

C/ M Labs

Braun

Radford
Quatre
Hervic

Fulton
Dahlquist
Audionics
Magnepan

Grace

Connoisseur
Linn-Sondek

Supex
Dbx

STEREO WORKSHOP
2985 College Avenue

THORENS TD125AB MKII & Stanton 681

$325.00.
Dynaco Quadadapter $17.00. Teac 2300s $425.00. Tape
transports $35.00 pair. R. Pearson 1080 NW 133 St. Miami,
Fla. 33168 (305) 681-0802
EE

Sony C37 -P Condenser MICS plus AC -148 power supply.
Never used $790.00. Lamb PML-420 mixer used 5 hours
plus power supply $500.00 (603) 878-2385

DON'T PAY THE HIGH MAIL ORDER PRICES THIEVES
WAREHOUSE OF TAMPA. 1531 SOUTH DALE MABRY, TAM-

-

MINNEAPOLIS
High Quality Audio Has Finally Arrived!
Audio Research, Bang & Olufsen, Klipsch, Audionics, Ampzilla,
Radford, Renos, Bozak, Crown, DBX. Sequerra and others ...
opening June 1st ... THE SOUND ENVIRONMENT, Butler
Square, Suite 114, 100 North Sixth Street, Minneapolis,
Minn. 55403, (612) 339-4641.

DYNACO RACK MOUNTS for pre -amps, tuners, integrated

(301) 588-6257
MONDAY, WEDNESDAY, THURSDAY,
SATURDAY 2-B PM

amps. $24.95 postpaid, $22.50, three or more. AUDIO BY ZI-

-

WASHINGTON D.C., MARYLAND, VIRGINIA
AREA RESIDENTS TAKE NOTE
YOUR "STATE-OF-THE-ART" DEALER IS:
DKL SOUND LAB

943 BONIFANT
SILVER SPRING, MARYLAND 20910
Hours: MONDAY. WEDNESDAY, THURSDAY.
SATURDAY 2-8PM FRIDAY BY
APPOINTMENT ONLY, CLOSED TUESDAY

(301) 588-6257
STATE-OF-THE-ART comes to NORTH -CENTRAL FLORIDA,
serving you with: AUDIO RESEARCH. BGW, Citation, Dahlquist, Dynaco, Hartley, Infinity, Magneplanar, Mark Levinson,
Ortofon, Rabco, Revox A-700, SME, Supex, Thorens, Transcriptors, and $10,000 worth of test equipment for in-store
audio analysis. We maintain a mobile recording van and sell
professional recording equipment. AUDIO, ETC., INC., 1999
N.W. 43rd Street, Gainesville, Florida, 32605. 1-904-377-

4107.

Berkeley, California 94705
open 2-8 TWThF; 12-6 Sat
(415) 843-5836

dible superiority at a reasonable price, is now available. For
information write R B AUDIO, P.O. Box 574, Eatontown, NJ

SEVERNA PARK, MARYLAND 21146

AUDIO RESEARCH -electronics and speakers
BGW-power amplifiers
DBX-noise reduction systems, dynamic range enhancers
"HAND -TUNED" DECCA MKV-cartridges
DYNACO-tube electronics
FULTON-regular and MODULAR speakers
HK CITATION -amps, tuners
IMF -"MONITOR -ORIENTED" speakers, kits, sub -woofers
L I N N -S O N D E K -turntables
MAGNEPAN-speakers
M & K-sub -woofers, matrix systems
PAOLI-tube amplifiers
RABCO-turntables
RTR-electrostatic speakers
SOUNDCRAFTSMEN-pre-amps, equalizers
STAX-electrostatic headphones
"SUPER SHURE" SME-tonearms
TANNOY-turntables, speakers
AND SCORES MORE,

Quad

Revox

IMPROVEMENTS

WE SPECIALIZE IN ONLY THE FINEST SOUND COMPONENTS -ALLOW OUR STAFF OF AUDIO EXPERTS TO
HELP YOU CREATE YOUR "ULTRA DEFINITION" SOUND
SYSTEM. CHOOSE FROM THE WORLD'S FINEST COMPONENTS LIKE:

M&K
KMAL

Klipsch

MODI-

OR CALL:

BERKELEY, CALIFORNIA

Mark Levinson
Quintessence
Nakamichi
Cambridge

MOVING COIL CARTRIDGE OWNERS: Your alternative is
here! Our MCP -1 Moving Coil Cartridge Preamp, featuring au-

07724.
OUR

INFORMATION CONTACT:

Ridgewood Ave.. Ridgewood, N.J. (201) 447-5700.

33609.

$170.00,

BOX 683

from NYC. Ampzilla, Bozak, B&O. Magneplanar, Phase Linear,
DBX, IMF, Dahlquist, Ortofon, Quintessence, Thorens, Pioneer,
Kenwood, Dual Gale. Write or call - University Stereo, 57 E.

PA, FLORIDA

TO

DKL LABORATORY, INCORPORATED

the complete Audio Research line, Polk Audio Model Nines,
ESS Heils, Janszen, S.A.E., Altec, Citation, R.T.R. B&0, Thorens, S.M.E. etc. all accompanied by Fred Huggins himself.

Road.

$25.00

FICATIONS OFFER VAST AUDIBLE
AT REASONABLE COST.

Cambridge, Mass. 02138
Ph.

FROM

Custom designed; fully tested; guaranteed

-

RABCO SL8(E)
DYNA PAS -3(X)

IF YOU BUY AUDIO EQUIPMENT, you cant afford not to

read the Stereophile. Write Box 49A, Elwyn, Pa. 19063 for

-

quality. Free brochure. Write: Networks; Box 458; Placentia,
Calif. 92670

BUY! SWAP! SELL! Your personal ad placed FREE in Audiomart, the audiophile's classified newsletter. Subscribe!
$4yearly. AUDIOMART, Box 821, Stratford, Conn. 06497.

Maranta SLT-12U turntable, perfect, $225.00. Phone 203929-5255 or write Box 2009, Huntington, Conn. 06484.
A FEW competitively priced used Revox A77 decks available.
Completely reconditioned by Revox, virtually indistinguishable from new and have the standard Revox 90
day warranty for rebuilt machines. Satisfaction guaranteed.
Example A77 with Dolby for $675 plus shipping. Write
with requirements to ESSI, Box 854. Hicksville, N.Y. 11802

(516) 921-2620

MET, 1038 Northern Blvd., Roslyn, N.Y.

11576 (516) 621-

0138
PROFESSIONALLY SPEAKING...Klipsch, Nakamichi,
Crown, Yamaha. SAE. Bose. Burwen, DBX, Soundcraftsmen,
Transcriptor, Microacoustic, Teac, Sonab, Dokorder, Supex.
Grace. JBL. For that extra personalized service visit
HAL'S
STEREO SOUND CENTER, INC., RT. 1 & Texas Ave., Trenton,

-

N.J.

08638, 609-883-6338.

MCINTOSH 2105 amp $500; McIntosh C-28 preamp $425;
Phase Linear 700 $550; JBL Lancer 55's $380. All like new.
Joe Cangelosi, (215) 258-2511.
MCINTOSH 2105 $550.00, JANSZEN TWEETERS MODEL
130's $275.00/PR. PRICES NEGOTIABLE (615/693-4874)
LOW NOISE RESISTORS- YW,5%carbon film from 1O
3.3 Megohm for Mc each. Fifty per value is $1.25.

1N4004, 1N4148 diodes. Postage 75c. COMPONENTS CEN10038.

TER, Box 134A, New York, N.Y.

OVER 200 MONO 16" transcriptions, mostly big band and

50's/60's. Sell outright or swap for
tape recordings. Will furnish tape. Rare opportunity. Write for
list. Audio Box A59-2
combo jazz, big names of

MUST SELL AKAI GX2800SS Tape Deck. Original carton
and manufacturer's warranty. Never used. No reasonable of-

fer refused!

Larry Riley, 4A Couch Street. Plattsburgh, N.Y.

12901. (518) 563-2102
SAE 111CM POWER AMP. Absolutely mint. Factory carton
$725.00. Richard Kube (704) 847-4705.

-

TDK C-90 Dynamic Cassettes. BASF 90 minute 8 -tracks
$1.49
over nine $1.29. Postage Paid. 101/2" Fiberglass
Reels $7.50 for 30. Pete Kuruzovich, 24575 Donaver Rd,
Warrensville Hts. Ohio 44128 216-292-2864
AUDIO RESEARCH SP-3 pre -amp. Excellent condition.
Transferable warranty. $475. Alan Heuss, 30 E. Kings Highway, Mt. Ephraim, New Jersey 08059.
SOUTH FLORIDA'S FIRST AUDIO RESEARCH DEALER.
Full Audio Research Systems on display: SP3-A/Dual
76/Dual 51 /Magneplanar Tympani 1-8/Tympani IIIA. Plus
Advent, B&0, McIntosh, Marantz, Phase Linear, Sherwood,
Supex, Stax, SME, Sennheiser, Tandberg, Thorens, Technics,
Nakamichi, Mark Levinson, Sequerra, Fulton, Satin. Ampzilla,
Magnepan, Crown, Revox, AR. Complete audio counselling
and custom installations. Sound and Sight,

20 N. Federal
Highway, Boca Raton. 33432. (305) 391-1843; 141 Lakeview Avenue, West Palm Beach, 33401. (305) 655-2236.

AUDIO'S HI-FI HANDBOOK
Complete reference guide to over 1,000 components, including prices and specs. All arranged in tabular form for
easy comparison. Plus over 30 outstanding articles on audio
topics, trends and advances. State-of-the-art reading for audiophiles. Only a limited quantity available. Over 200 pages
Send $3.95 (includes shipping and handling) to Jean Davis,
Audio Hi Fi Handbook. 134 N. 13th St.. Phila, Pa. 19107

AUDIO SEPTEMBER,

88

www.americanradiohistory.com
AmericanRadioHistory.Com

1975

FOR SALE

FOR SALE

MAGNEPLANAR TYMPANI 1B black with feet; SAE IVO;

Sony MX -12 Mic. Mixer. Mint. $50.00. Garrard SP -20b
Manual Turntable $20.00. Shure M91 ED Cartridge, Needs
Stylus $9.00. Dick Walen 4226 Robert St. Red Wing, Minn.

FOR SALE

-

CALIFORNIA'S CUSTOM IMF DEALER is now offering:
Smaller version of the
IMF SMALLER MONITOR
world -acclaimed MONITOR!
IMF MODEL R!! Flat to 20 Hz. Stunning transient attack!
extraordiUses new version of KEF flat woofer. At $330
N.

nary!

-

-

-

Dual transmission line sysIMF SUB -WOOFER KIT
$250!!
tem flat to 6 Hz
Both newly "imSTUDIO 1118 and MONITOR MK IV
pulse" revised!

-

Custom demonstrations in The IMF Listening Room. For information and/or listening appointment, write or call Russ
Goddard, CUSTOM IMF DEALER, 1171 W. Latimer, Camp-

300911; Ortofon SL15 MK II

offer.

W^11

RADFORD SC -24 and SPA -50. Little used, still at original
spec. $450 for both or make offers. K. Mukherjea, 2709 4th
St. Apt 2. Santa Monica, Calif 90405. (213-396-8685)
LUX TUBE EQUIPMENT: at last the finest tubed audio gear
is available in the U.S. MQ80 triode tube power amp

$825. And most unusual
integrated triode tube amplifier $850.
CL3511 tube preamp

24944

PAIR MICRO/ACOUSTICS MICROSTATIC tweeter arrays. Twenty months lett on warranty. Excellent condition.

-

SOUNDCRAFTSMAN RP2212, $275.00, ADVENT 100,
PIONEER
$175.00, ORTOFON ARM, $50.00, SPEAKERS
CS33's, $120.00 pair, AR4X's, $110.00 pair (615/6934874)
ST. LOUIS' LEADING QUALITY AUDIO DEALER -Featuring

the following equipment:
AUDIO RESEARCH

GREENWOOD SOUND, INC.

5331 S.W. Macadam
Portland, Ore. 97201
(503) 224-1776
The Water Tower at John's Landing

637-9282.
AUDIO BREAKTHROUGHS-Long Island's newest and finest state-of-the-art dealer, featuring these outstanding lines:
Yamaha (the V-FET Amp, CT -7000 Tuner, and NS1000M

INCLUDES A.C. POWER SUPPLY, 2 LOW -Z MATCHING MIKE

TRANSFORMERS. $495. S. SARPER, PRESCOTT HOUSE, 2-A,

Beryllium Speakers), Magneplanar, IMF, Paoli, KEF speakers

AR -1, Electrostat-3 speakers. Fisher FM -40 monophonic
tuner (tubes). (516) 935-1704.

DYNA STEREO 70 MOD KIT. Tighter bass, improved transient response, higher definition. Complete instructions, schematics, parts list, $5.00. With parts kit, including all new
tubes, $58.00. Or we will modify $105.00 all postpaid. Audio Designers, Box 122, Ledyard, Conn. 06339.

TWO MCINTOSH 75 watt amps, excellent condition, $80
each, $150 pair. Crown 822 recorder $400. Eight assorted
P.A. min $50. Bogen MXM-A mixer $75. R. Garecht, 146
Luzon Or., Ft. Bragg, N.C.

Quintessence
Techniques

PHILIPS
QUAD

Quatre

ALTEC PRO

QUINTESSENCE

Braun

B&O

REVOX 700

BOZAK

RTR

CITATION

SCULLY

OECCA
EPICURE

STANTON
STAX

KMAL

TANDBERG

LINN SONDEK

TECHNICS

NAKAMICHI

UHER

PHASE LINEAR

YAMAHA

SUPERIOR PRODUCTS AT LOWER PRICES: B&W, Decca,
EMT, IMF, Leak, KMAL, Nairn, Quad, Linn Sondek, Spendor
Stax, many others. THE SOUND AFFAIR, 364 Mission Court,
St. Louis, MO 63130 (314) 863-6037

TWO NEW 15" ALTEC 604-E Super Duplex speakers with
dividing networks. 16 ohms. Price: 5140.00 each. Michael J.
Kelly, 845 North First Ave., Kent, Washington 98031. Tel:

206-852-8944.
HEWLETT PACKARD 333A-$795, Telequipment 075$1200 both mint, 6 mo warranty remaining. Tektronix 513D,
works, best offer. Wideband Corp. P.O. Box 4546, ABEL NM

(505) 821-7910
NORTHWEST'S FINEST

-

Audio Research, Audionics,

Braun, BGW, Burwen, Crown, Dahlquist, Dayton Wright, Decca. Fidelity Research. FMI, GAS, Hartley, IMF, Infinity, Linn
Sondek, Mark Levinson, Nakamichi, Quad, Quatre, Quintes-

Radford, Sequerra, Supex, Tandberg, Transcriptor.
Yamaha, also Custom Designed Superwoofers, and many
more. HARTLEY ELECTRONICS, 1502 Butternut, Richland,
sence,

M&K

Audio Research

AKG

(314) 647-8866
Since 1927

Gale

Fidelity Research
Mark Levinson

KMAL
Supex
Yamaha

SME

Win Labs
Audionics
Nakamichi

SAE

Linn Sondek

Connoisseur
Magnepan
Sequerra
Fulton
Grace

Stax
DBX

GARLAND AUDIO, INC.

2960 Stevens Crk. Blvd.
San Jose, California 95128

THE ABSOLUTE SOUND , in its next issue (No. 7). will
take a hard look at new amplifier designs: Infinity's Class D
Switching Amp, and the V-FET units from Sony and Yamaha.
Speaker reviews range from the $3200 Servo -Statik la to

the $200 Dahlquist Bookshelf Model, and, in between, we'll
take an extended look at the Allison: One, the Hegeman 2,
the OHM F, and (finally) the Quad Electrostatic. For cartridge
fanciers, we'll he introducing a new subjective cartridge evaluation system, and reporting on the High Level Supex, the
Denon cartridge, and the new Grace cartridge. There's more:
Mark Levinson's new Preamp, the JC-2; the Fidelity Research
cartridge; the Star FET preamp; the Citation 16; Audio Research's updated Dual 76; the M&K, Ezekiel and Hegeman
sub -woofers; and (surprise) a not -so -expensive new speaker
system designed by Dick Sequerra. Cost: $10 for four issues,
U.S.A.; $11, Canada; $2.00 extra for first class mailing. Foreign $12.50 airmail. Please specify whether you wish to begin with the current issue (No. 6) or the next one (No. 7).
Back issues $3.00 each. The Absolute Sound, Box 5C, North-

W, Harmon-Kardon Citation, Dahlquist, Marantz Professional,
FMI, Technics, Dynaco, and more. Custom modifications and
relaxed listening facilities await you, 1681 Northern Blvd.,

Manhasset, New York 11030. (516) 627-7333.

DEMONSTRATION and private appointment
showroom featuring natural high definition sound from Audio
Research, Magnepan, Fulton, Audionics, Radford, ESS, RTR,
Quatre, Braun. Sony Corp., V-FET's, SME, Tharer's, Star, Supex, Grace. Soundcraftsmen, Burwen, Marantz, Transcriptors,
and more...also custom sub -systems and electronics modiIN STORE

fications from our highly qualified service department. AudioTronics, Ltd., E. 120 Wellesley, Spokane, Wash. 99207.

(509-484-1300).
MINT USED EQUIPMENT. Citation 11a Preamp w/case
$290; Citation 12 Amp $225: CM Labs CC -2 Preamp w/case
$175; SAE Mk IVc Amp $350; Audio Research Tympani III
Tweeter -Midrange $600; Audio Research Oual 51 Amp
$500: Audio Research EC -3 Crossover $475; Audio Research
Tympani Ill complete $1050; Marantz 7c Preamp $225; Panasonic SP -10 Turntable $310: Shure SME 3009 Tonearm
$100. SOUND ADVICE, 536 State Road, Emmaus, PA 18049.
Hours: Daily 6-9:30; Sat 10-6.

CURRENT AND RECOMMENDED:
SUPEX SMMS moving magnet cartridge. Not the best but exceptionally smooth. Nothing can touch it for $50.
GRACE 940 oil damped, uni -pivot tone arm. $149.
LUX 1500 stereo receiver. 75 per channel C 8 ohms, less
than .05 THD 20-20000, capture ratio 1.3. We bother to

import it because we think it is the best. $800.
RESEARCH cartridge and transformer. The best
moving coil yet. Highly regarded even by resident Decca
freak. Great depth of image and detail. Also variety of prepreamps. Cart. $130, Torodial transformer $150.

FIDELITY

GALE speaker. Very accurate British bookshelf.

JUNK FOR SALE. Gately SPM-6 (plus) $650; B&K 1470
oscilliscope (plus) $400; Soundcraftsman 2012 $200; Advent 100A (plus) $180; Shure SM -54 (plus) $110; SM -60
$50; (2) Sony ECM -22P $70; Direct boxes, stepped attenuation $20 (218) 728-2695.
ORTOFON M15E cartridge -received as gift -never used once!
Warranty card. $45.00 Neil Shade, 4540 Freedom Or., Meridian ID 83642

Blank tape. Low

prices. Free catalog. S&P Enterprises, Box 117, Itasca. III.

evenings.

60143.

$385. each.

and P140 integrated amplifiers
with torodial power supply and state of art preamp. $350
and $550. Also TL100 and TL200 transmission line

CAMBRIDGE AUDIO P70

speakers. $400 and $500 each.
DECCA BRUSH. Over

a

million conductive bristles eliminate

need for liquids and reduce static. $15.
DECCA CLEAN-UP, The

port, New York 11768.

SCOTCH-TDK-MEMOREX-MAXELL

and drivers. Soundcraftsman, Linn Sondek, Decca, Supex, B&

JBL S8 speakers in Olympus cabinets. Prime condition.
$700.00 each. (218) 283-8475 or 283-2812

(408) 244-6724

WA 99352. (509) 946-4459 until 6:00 PM, then 947-5026

AUDIO

6-9:30; Sat. 10-6.

ALLEN & HEATH MODEL 142 PROFESSIONAL 6 -CHANNEL

ACCUPHASE

Equipment tested before being shipped prepaid.
J.C. Gordon Company
2831 Hampton Avenue
St. Louis, Missouri 63139

Large selection of esoteric used equipment. SOUND ADVICE,
536 State Road, Emmaus, Pa. 18049. Hours: Mon., Thurs.,

STEREO MIKE MIXER. ALMOST NEW, PERFECT CONDITION.

Dahlquist
Hartley

and others

PRODUCTS FOR THE DISCRIMINATING AUDIOPHILE:
Radford Electronics, Hartley Loudspeakers (full line on demonstration and 24 inch woofers in stock). G.A.S. Co. (Amp zilla), Quad, Audionics, Supex Moving Coil Cartridges (new
high output models available), Thorens, Shure Tonearms, etc.;

IMPROVE SIGNAL TO NOISE RATIO on tape equipment
by actually measuring any damaging magnetic residuals, then
really demagnetizing with the powerful, sine wave Han D -Mag. Professional Han -D -Kit $58.50 delivered USA on prepaid orders. Literature and Article reprint available. ANNISCO,
1103 N. Delaware, Indianapolis, Ind. 46202. Phone (317)

DYNACO STEREO 400, PAT 4, B.I.C. 980, (617) 888-4846

$85.00.216-731-1474.

55066

Fri.,

GREENWICH, CT 06830

SURPRISE! SURPRISE! Digital Piano Tuning Device tunes
musical instruments Accurately! Perfectly! Inexpensively!
Construction -Instruction Plans Complete $12.95 Airmailed
Postpaid! Moonlighting quickly repays $40 electronics investment! GREEN BANK SCIENTIFIC, Box 100E, Green Bank,
WVa.

$1050.

is the SQ38F0

Shipped free anywhere in U.S.

BUY DIRECT FROM ENGLAND'S HI-FI MAIL ORDER
SPECIALISTS! Save on 8&0, Celestion, Decca, Tandberg,

01-888-0077. Visitors welcome.

consider trade for car or? Meyer, 12 Olcott

Place -Lower, Buffalo, New York 14225.

bell, California 95008. (408) 374-4697.
Mail order customers: For your convenience, all orders are
shipped prepaid and insured, by air!

Revak. Transcriptor, Jordan -Watts, Lowther, KEF, Rogers,
SME, Ariston, HPD, Sugden, Radford, Neal. Ferrograph, etc.
Shipping lists free or send $3.00 bills to include literature.
Goodwin Ltd., 7 Broadway, Woodgreen, London N.22. Phone

Sondek LP12; Damped SME
4 months old. $2500 or best

N: Linn

Audio Research SP3A-1

ultimate dust bug. Same bristles

as

brush, conductive shaft and grand wire. $15.
also: GAS Ampzilla, Dayton Wright, C/M Labs, Lux, Radford,
Yamaha, Sony, BGW, Audionics, Revox, FMI 80, Celestion,
ADS.

IMF,

Transcriptors,

Technics,

Fons. Connoisseur,

Dual 601, 901. Decca Export, Ortofon,

ADC, Sennheiser,

Beyer.

Shipped free anywhere in U.S. and Canada.
GREENWOOD SOUND, INC.

5331 S.W. Macadam
Portland, Ore. 97201

503-224-1776
the Water Tower at John's Landing

SEPTEMBER, 1975

89

www.americanradiohistory.com
AmericanRadioHistory.Com

FOR SALE

FOR SALE

FREEdetads

SOUNDAMERICA

KIND OF RECORD CLUB
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.

dribs

DEPT.
DISCOUNT MUSIC CLUB, INC.
650 Main Street, New Rochelle. N.Y. 10801

3

rens, Pioneer, Sony, Kenwood,

-speeds. Brand new, origi-

$1000. Equipment reviewused only for testing. Sell for $600. Box A58-2, Audio.

a new excitement to your listening
pleasure. Stereo One is at 1229 Post Rd., Fairfield, Conn.

LET STEREO ONE bring

For the discriminating listener we offer: McIntosh,
Mark Levinson. Braun ADS, Quatre, Nakamichi. Revox, ThoF -R,

-V, Teas. Finest selection

-

Rd.,

JBL, Yam-

aha, Phase Linear, Jecklin Float, & Bi -Amplified Bozak Speak-

EQUIPMENT -Dayton Wright SP -5 Pre -amp,
ESS Transtatics, $600.00 pr., AMT -1, $385.00 pr.,
Macintosh Mac -1900 Receiver, $625.00. Quintessence Pre amp (latest), $370.00, D.W. XG-8-I, $1150.00, JBL-100,
385.00 pr., D -75-A, $600.00, SP -3, $400.00, Phase Linear
700, $475.00, Soundcraftsman 20-12, $200.00, SAE XXX,
$170.00. SAE IVc, $265.00, Pat -4, $70.00, Revox A -77 -III,
$495.00, D-51, $400.00, Rabco St-4, 75.00, more. DEMO
EQUIPMENT
Marantz 500, $850.00, ESS 200 AMP,
$300.00, ESS Pre -amp, 300.00, C/M Receiver, $500.00,
SAE IX Pre -amp, $300.00, more, warranties. The Stereo Emporium, 3407 Delaware Ave., Buffalo, NY 716-874-3372.

CUSTOM TAPE DUPLICATION

-

TARZAC
Cassette -cartridge labels, custom -blank. Cartridges. Cassettes.
Boxes. 638 Muskogee Avenue, Norfolk, Virginia 23509

MAKING HIS MOVE -Mel Schiller, formerly of Willow

advice call:

Grove, Pa., has taken his knowledge of music and sound to
STEREO ONE

Phone

California, where he will continue to serve a select nationwide clientele devoted to ultra state-of-the-art stereo.
All shipments prepaid and insured. Write or call

-

203-255-5939

-

SOUND ADVICE MAGAZINE
good medicine for disgruntled audiophiles! Tired of component reviews that really
tell you nothing about how equipment sounds and performs?

first issue explores the sound characteristics of 19 top
amplifiers and 17 cartridges. Since we don't accept manufacturer advertising, we don't have to pull punches
and
we don't! Our subjective listening evaluations are all conducted blind so that no member knows which product is
playing. Prejudices, preconceived notions and favoritisms are
eliminated and the results are quite astonishing. Audio is expensive and getting more so. Why make costly mistakes
when there is Sound Advice
four issues for $9
225
Kearny, 2008, San Francisco, Calif. 94108.
Our

-

DAYTON WRIGHT XGBI; Revox F36 (new); Sony TTS3000A; PL700; Quad AM2; Decca 4RC. Robinson, 1707-

8888 Riverside, Windsor, Ontario
DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES
WAREHOUSE OF BETHESDA. P.O. BOX 34251, WEST BETHESDA, MD.

20034.

AN IMPORTANT ANNOUNCEMENT
Parnassus Audio is now producing a fuN Class A
(not AB) stereo power amplifier capable of relatively
high output power.
The amplifier additionally satisfies the theoretical
criteria for completely eliminating transient intermodulation
distortion.
The difference in sound quality between this amplifier
and conventional amplifiers is easily audible, even to the
inexperienced.
Dealerships will be limited.
inquiries to:
PARNASSUS
Address
all
AUDIO,
2918 Harper Street, Berkeley, California.

20929 Ventura Blvd., Woodland Hills Village. Woodland
Hills, Calif. 91364. (213) 348-4600.
LOUDSPEAKERS.

turntables. Fidelity Research cartridges. Levinson, Burwen, C/M electronics.
Shot -Glass Glascone loudspeakers.
Brown
Auditorium stereo headphones, only $60. Leak Stereo -50
amplifier, mint $200.00 Leak stereo preamp, mint $125.
Technics SL -1300
turntable,
mint
$200. Beautiful
talented artist painted denim jackets, specify size,
and jungle cat or animal preferred on back, $60. Trades
accepted. WANTED: Marantz, McIntosh, Futterman tubed
equipment. Audiocraft, South Rockwood, Michigan 48179.

(313) 379-9945.
AUDIOPHILES WANTED!! Put your knowledge to use,
earn an excellent spare time income. We need campus representatives to sell name brand stereo equipment at substantial discounts in your area. High commission, bonuses.
No investment necessary. For information and application
please write: James Wetherill c/o I.C.M. Associates.
Box 28-SMC, Storrs, CT. 06268.

RECORDS ONTO RECORDING TAPE? The
Tape MeasureTM computes the running time remaining on a
partially used reel of tape quickly and accurately. Perfect
for editing anything of known time duration onto tape.

CROWN IC -150 PREAMP. MINT. $250.00. 203-288-4544

cialize in movie theater intermission tapes & special radio

production services.

DUPLICATION, 8 -Track, Cassette, Specializing in
Small Runs. Recnac Sound, 1128 North Grady Avenue, Lakeland, Fla. 33801
TAPE

ULTIMATE DUPLICATION (10 up) from your program
source to Maxell UD tapes & cassettes at amazingly low
prices. DBX. Dolby available. Box 3065, Seattle, Washington

98114.
THE NEW YORK AUDIO SOCIETY INC. is a unique, nonprofit, member supported hi-fi club featuring interesting
monthly meetings about sound and the latest audio techniques. We invite all N.Y. area audiophiles to attend one of
these

sessions as our guest. Details about meetings and
membership available. Write Box 5889 Grand Central P.O.;

10017. Call 212-722-2781.

STEREO MASTERS, RECORDS AND ALBUMS. Check our
prices. Newest type high level cutting equipment featuring:
Neumann VMS 70 Computer control lathe, Parametric Equalization, Dolby. DBX, and the new SX74 Cutting System by

Neumann. Special package prices on pure vinyl album and

single record production. 1000 45 RPM stereo singles
$273.00 including mastering. 100 LP albums $436.00 including printed jackets. Write or call for brochure. A & R
Record Manufacturing Corp., 902 N. Industrial Blvd., Dallas,
Texas 75207. (214) 741-2027.

Guaranteed repair of damaged or inoperative cassette tapes
$3.00. Kassette Klinic, Box 214844, Sacramento, Ca.

95821.
SONGWRITERS
Present your songs to publishers like professionals. By mail
or in person, find out the correct way. Also find out where to

get the right business contacts. Write for this valuable and

informative booklet. Send $3.00 to:

256

S.

SUNSOUND
Robertson, Dept. 1558

Beverly Hills, Ca. 90211

is coming to your area. Franchises available. Thieves Ware-

Ave., Elmhurst, N.Y. 11373.

house, P.O. Box 8057, Pensacola, Florida 32505.

double -slide

calculator

works

for

101/2",

7-

DON'T PAY the high mail order prices. Thieves Warehouse

HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKERS SERVICE

AUDIO DEALER
PRODUCTS
AT LAST! DEPENDABLE, LOW COST Component Switching Devices for A -B comparison of speakers, amplifiers, and
tape decks. Write for information and prices to
B.A. Kunz
Electronic Equipment, 12111 la Padera, St. Louis, Mo.

63033.

SITUATION WANTED

G.

55066.

for tape speed. Satisfaction/money back guarantee.
Send check or M.O. for $2.49 plus 35% shipping & handling
for each to Rothchild Printing Co., Inc., 7900 Barnwell

5-

FORMER DJ would like to return to radio in a similar position or as a Program Director. have a third class broadcast
endorsed license, 2 years college, 2 years experience. Contact: Doug Galliher, 3907 Angol Place, Jacksonville, Florida
I

Marantz 500 amplifier, perfect condition with warranty.
Walker, 323 Grove St., Montclair, N.J. 07042.

St., Red Wing, Minn.

Antique Radio Repairs and Schematic Service. Price Reasonable! Call (303) -686 -2791 -or write Box 458, Windsor, Colorado 80550 Broadcast Equipment Rebuilders. We also spe-

TAPE RECORDER HEADS brought back to spec. Wear removed. Brilliant finish. $10.00 each. One day service. E.
Maher, 5 Evans Place, Orinda, Calif. 94563.

&

WAY, N.W., FT. WALTON BEACH. FLORIDA 32548

STEREO COMPONENTS: Over 50 brands & acts. List 50c
refundable Custom Audio c/o Dick Walen 4226 Robert St.
Red Wing. Minn. 55066

IN

reels, compensates for tape thickness and adjusts

Unique

WAREHOUSE

Soundcraftsmen RP -10-12 professional equalizer $200
mint, never used. Collins, 914 East 6th, Sedalia. Mo.

4226 Robert

EDITING

For Sale -MC -C-24 preamp

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES
OF FT. WALTON BEACH, 652-D BEAL PARK-

Transcriptors

N.Y.

8 track and cassette. We
specialize in small runs. CUSTOM AUDIO c/o Dick Walen,

N.Y.C.

IMF

CERWIN-VEGA PRODUCTS
(312) 581-7436

w/walnut case -$175. Marantz
240 B/amp $325. Phillips GA212 turntable w/new Audio
Technica-12E cart $145. All excellent condition. Sold together $600. G. Ryans 13 Surney Rd., Woburn, Mass. 01801.
617-935-4542.

2819 Newkirk Ave., Brooklyn,

Tech Laboratories,

9-7134.

ers. We ship pre -paid. For competent, professional & objective

1229 Post Road
Fairfield, Conn. 06430

CUSTOM RECORDING SERVICE, Tape and disc. Stereo
and mono. Live and copies. Editing, Masters and pressings.
High quality at reasonable rates. Joseph Giovanelli, Audio -

Duluth, Minn 55811

06430.

rens, Supex, Dahlquist, Ortofon, B&O, Denon,

E

will ship prepaid. SOUNDAMERICA 2116 Maple Grove

$325.00

nal carton and warranty. Lists for
er

Northern Minnesota's finest Audio

dealer. Crown, SAE, Infinity. Yamaha, Ortofon, Shure, Tho-

USED

14-95

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES
WAREHOUSE OF MOBILE, 1770 BELTLINE HIGHWAY. MOBILE, ALABAMA 36609.

TANDBERG 9200X0 Dolbyized,

-

SERVICES

32210. (904) 771-7386.

655 Sixth Avenue, New York,
212-CH3-4812

N.Y.

10010

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

37210.
ANTIQUE PHONOGRAPH RESTORATION
Antique phonographs repaired and restored by specialist. Edison, Columbia, Victor, etc. By appointment only. Evan Blum,
21 Brook Lane, Great Neck, N.Y. 11023. (516) 482-0371.

MISCELLANEOUS
CELEBRATING AMERICA'S Bicentennial, The Declaration
of Independence Bill of Rights. Gettsburg Address. Emancipation Proclamation. Liberty or Death Speech. All beautifully reproduced on 11 X 14 antiqued parchment. All Five documents $3.95 plus 50c postage DIXIE, P.O. Box 14 Dept.
137 Paris, TN 38242

AUDIO SEPTEMBER,
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i

EQUIPMENT WANTED
CASH FOR Mint Ips & prerecorded reel tapes. Records, Box
323, Hillburn, New York 10931.

NEWSLETTER! RTSA, 3700 S. Plaza Drive,

WANTED: MUSICAL INSTRUMENT LoudspeakersJBLK151, K145, K140, K130. Str -P3, Theta 1 Tweeters.
Price? 1001 Sherbrooke W, Room 595, Montreal, Canada.

Marantz, Audio Research x crossovers Stereo 70 Dynaco.
Danny Collins, 914 East 6th, Sedalia MO 65301.

INFINITY 2000A rosewood, AUDIO pre 1968. Dean Slindee
Lansing, Iowa 52151
WE MUST HAVE YOUR USED
COMPONENTS
Premium Trade or Cash for:
McIntosh tube (pre) amps & tuners. Marantz tube (pre) amps
7 tuners, Marantz 7(T), 15, 16 (B). Futterman H-3, J.B.L.
400, 500, 600 series electronics, J.B.L. Hartsfield, L-101.
Metrogon, Minigon, Music & Sound Ltd., 11 Yz Old York Rd.,

19090. (2151 659-9251.

WANTED: NEW OR USED ALTEC Barcelona, JBL L101,
Olympus, McIntosh C22, C28. Mr. Kazuhiko Murota, 1-67203, Tsurumaihigashi, Nara City, Japan.

Ill

JBL C-30, without 5 pkrs. or X over, Mike
Koval, 541 Terrace Ave., Cincinnati 45220.

WANTED:

Wanted -Altes Barcelonas or J.B.L. Sovereign System S8R
or S7R. Massa 38 -8th N. Arlington, NJ

201-991-6904

JANSZEN Z412HP SPEAKERS. Dynaco Stereo 70. (516)
935-1704 or Audio Box A59-1.

AKAI GXC40, Milovac 89, Roberts 105. Sony
asonic RS -451S. (305) 651-7844.

CF -550, Pan-

WANTED: STAX CAPACITOR Pickup model CPX.
mut, 432 Chestnut Ave., San Bruno, Calif. 94066.

QUADRAPHONIC RECORDS AND TAPES - World's largest selection - all labels, over 1000 titles - at discount
prices! For your free illustrated quad catalog, write: SOUND
CONCEPTS, 2713 West Radan, Dept. C9, Peoria, Illinois
61604.
CLASSICAL LPs bought
San Francisco, Ca. 94118.

Faulkner, 24 School Street, Keene. N.H.

Wanted: Crown OC -150 (Stereo Output Control) in good
condition send information to R. Conn. Box 5324, Fort

1st BN(m) 41st Inf. 2AD, APO N.Y. 09355.

PLANS & KITS
TELEPHONE BUGGED? Don't be Watergated! Countermeasures brochure $1.00. NEG-EYE LABORATORIES, Box
547 -AM, Pennshoro, WV 26415.
EM synthesizer concept -features universal compatibility,
modular construction. For complete information send SASE
or 25cito: CFR ASSOCIATES, POB F, Newton, NH 03858

BUILD MIXERS, line drivers, volume compressors. Audio
Additives schematics $4.50. Catalog 20c. Millers/Sountage,
1896 Maywood, S. Euclid, OH 44121

RECORDS
SHOW ALBUMS- Rare. Out of Print LP's. 52 page list
50c Broadway/Hollywood Recordings Georgetown, Conn.

06829

-100

new LP's
SURPLUS Records, Tapes
major labels $65.00; 60 8 -track prerecorded, all major
labels $90.00; 40 prerecorded cassettes, major labels, new
$50.00; 25 open reel prerecorded, all major labels, new
$49.50. Catralogue available $1.00 refundable with first
order. Surplus Records & Tapes, Box 496, Lone Pine.
Calif. 93545.

AUDIO

pacitive load; battery powered pre -amp with world's lowest
noise figures; and lots of other equipment with optimum
transient response. Special Audio International, S-58221
Linkoping, Sweden. Tel. 013/113873.

SPEAKERS

5th Ave.,

ALTEC WARRANTY STATION

Hughes Electronics Service

45 Dunn St., Asheville,

lington, Massachusetts 01803 617-273-1488.

N.C.

28806

SAVE 50%. Construct speakers and save money. Send for
free catalog and instructions. Speaker Kit, Box 12A, Menomonie, WI 54751.

SHORTWAVE
HEAR POLICE FIRE Dispatchers. Catalogs show receivers;
Oc
exclusive directories of "confidential" channels. Send
stamp. Communications, Box 56AU, Commack, New York
1

JAll

RECORDS Current, Rare, Out of Print. Free lists. DEPT.
AU1, P.O. BOX 125, JAMAICA, N.Y. 11415.

11725.

HIGH FIDELITY

SOLD @ AUCTION: COLLECTORS RECORDS, LP's: Jazz.

Soundtracks. Personalities, Original Casts. Country/Western,
Blues, Indicate which list from: Ray Macknic. (or) Theó s,
16114 Napa St., Sepulveda, Calif. 91343, U.S.A.

DYNAKITS, IAD, lowest prices, Underground HI -Fl Sales,
324 Broadwater Road, Arnold, Md. 21012. (301) 647-0919.
NOW AVAILABLE

Giant 64 page auction Record Catalog. Songs &

FREE

...

FAMOUS REFLECTING SYSTEM'S
$7.98 POSTPAID. BIG

41/2" REPLACEMENT DRIVERS.

Records International, Box 863A, Burbank, CA 91503.

QUANTITY DISCOUNTS,

OUR UNIQUE SERVICE OFFERS YOU THE WIDEST AND

AURATONE,
92014.

MOST UNUSUAL SELECTION OF CLASSICAL RECORD-

-

FREE 200 -PAGE CATALOG. 1,400 New Stereo Recordings.
Renaissance. Baroque, Classical, Romantic, Modern Music.

Not sold in stores. Not listed in Schwann's. Highest quality!
Budget label prices! Available only by mail. MUSICAL HERITAGE SOCIETY, Box 932 AU, New York, N.Y.

FREE RECORD COLLECTION

-

10023.

Reviewers wanted. Each

month we ship you new record releases to rate. Anyone can
qualify. All you pay is postage. You pay nothing for the
records. Applicants accepted on first come basis. Write: AU-

6162 Washington Circle, Milwaukee, Wis-

consin 53213.

Selling Entire Collection of Records LP's, 45's
Basis Sam Blank, 3545 Woodward Ave., Seaford,

580-23,

FREE SPECIFICATIONS,
DEL

MAR,

CALIFORNIA

SCOTCH RECORDING TAPE, lowest prices TAPE CENTER
Box 43058, Washington, D.C. 20012.
SCOTCH, CAPITOL. Blank cassettes, cartridges, reels. Discount prices. Lawson's, Box 510, Livermore, CA 94550
SCOTCH AND MAXELL TAPE DISCOUNTED. Write and
Save. N.A.B. Audio, Box 7, Ottawa, IL 61350

RECORDING TAPE: Custom Loaded, 8 track, reel, cassette.
Prices on request. DICK WALEN, 4226 Robert St., Red Wing,
Minn. 55066
TDK, BASF, Memorex, Maxell, cassettes, reels, 8 -tracks.
Lowest Prices, Guranteed, New. S&S Audio P.O. Box 56039
Harwood Heights, II. 60656

on Auction
NY

BOX

TAPE &
TAPE RECORDERS

INGS FROM THE FOUR CORNERS OF THE WORLD.
SEND $1.00 FOR SAMPLE MAILER. AUGUST ROJAS
CLASSICAL IMPORTS, 353-1/2 NORTH LA BREA

DIO RESEARCH,

5,000,000

-

-

I

WANTED: MCINTOSH MC -275, MR -71 tuner. Mr. Yuzi Ikeda, 3-4-7 Nakamagome ota, Tokyo, Japan.

AGENT FOR U.S.A. wanted for our products: 3 -way low
coloration horn systems (also 2 & 4 -way systems); world's
only power amp with perfect square -wave response into ca-

MUSICAL SPEAKERS REPAIRED
sold. Junker, 705

PERFECTLY CLEAR' ultra hi-fi record Burwen Laboratories
Big Bear Stomp. OrienBL -2. The East Bay City Jau Band
tal Strut. Louis -i -an -i -a Blues My Naughty Sweeties Gives to
Me. Dans Le rue d'Antibes, etc. $10.50 each postpaid
$70.00 postpaid in lots of 10. Send check or money order
Massachusetts residents add 3 sales tax Dealers wanted.
Burwen Laboratories Inc. 209 Middlesex Turnpike, Bur-

46805

I WANT TO BUY a good quality stereo sound system.
would like an 8 -track with a turn -table and AM-FM amplifier
also two or four big bass speakers. PFC Tony Howlett. HHC

i

-

AVENUE, LOS ANGELES, CALIFORNIA 90036.

J.P. Sam -

HERESY, CORNWALL JBL, Klipschorn, Bose 901. Bruce

Wayne, Ind.

FREE

F/211,

Bldg

Santa Ana. California 92704.

TANDBERG 3000X, 4000X, 6000X, recorder. Buchs,
1812 Washington. San Leandro, CA 94577. 415-352-1131.

Pa.

--

SOUNDTRACKS/0C, JAll/PERSONALITY

MARANTZ 7C, 9: McIntosh C22. John Fong, 1238 Green
St., San Francisco, Calif. 94109.

Willow Grove,

HELP WANTED

RECORDS

BUSINESS
OPPORTUNITIES

11783

JAZZ & CLASSICAL SALE: Complete line of Blue Note.
Prestige, Impulse, & CTI jau records. Singles $3.99, doubles
$4.89. Also complete line of Deutsche Grammophon & Phillips $4.89 per disc, London & Angel $3.99 each. Send 25c
for complete information to Arcata Records, P.O. Box 464,
Arcata, Calif. 95521

MAKE MONEY with your camera... Copyrighted booklet
tells how. Send $2.00 to B.E. PUBLISHING, 169 Westminster
Ave., Youngstown, Ohio 44515.

COLLECTORS: "MIDWEST GROOVE" newsletter
record exchanger is here. Subscription info send
Hydra Productions. Box 792, Palatine. III. 60067

tin, Texas 78723.

and
1OC

Free Auction List Soundtracks, O.C. and Personalities.
Recorded Treasures, P.O. Box 5872A, Buena Park, California

90622
OLDIES

-

45 RPM Original hits. Catalog 50c C&S Record

Sales. Box 197, Wampsville, N.Y. 13163.

PHOTO CONTEST MONTHLY NEWSLETTER. Timely,
comprehensive, winning tips. PCN, Dept. A508, Box 1269,
Glendora, CA 91740.

MEN! WOMEN! Jobs on Ships. American. Foreign. Guide
$3.00. Seafax, Dept. Y-2, Box 2049. Port Angeles, Wash.
98362.
envelopes. Nothing to buy or sell. Circulars supplied free! Rush stamped addressed envelope to: K.
Heinrich, Box 123-SAJ. Hayes Center, NB. 69032.

$500/1000 stuffing

WHILE YOU WERE LOOKING for out -of -print records. you
should've been looking for us. Discontinued, 216 N. Rose.
Burbank, California 91505.

FILM -STAGE SOUNDTRACKS. Large free list.
P.O. Box 557342, Miami, Fla. 33155.

BUSINESS INVESTIGATOR DISCLOSES jealously guarded
mail order trade secrets. Helps beginners make $600.00
weekly. Giant free report! Futuronics, 1311 Berkshire, Aus-

A.

GOVT. SURPLUS

Lutsky,

MANUALS
CATALOGS.

Broadcasts, soundtracks. Personalities
Thirties, Forties. Box 225, New York, N.Y. 10028

of

FOR GOV'T SURPLUS Radios. Test Sets.
Scopes. List 50c, Books, 7218 Roanne Drive, Washington,
DC

20021

91
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TAPE RECORDINGS

RADIO PROGRAMS

RENT Open Reel or Cassette Prerecorded tape. All labels.
Catalog $1.00. Tape & Time, P.O. Box 740, Hopkins, Minn.

55343.
EVERYTHING ON OPEN REEL! Prerecorded classical/popular tapes. Latest releases. Dolby Quad, 96 -page catalogue $1. Barclay -Crocker, Room 857A, 11 Broadway, NYC
10004.

HAWAIIAN MUSIC

on reel, cartridge, or cassette. Great for
entertainment, or music collection. Send 25c for catalogue:
refunded on order. Free gift included. Kamele 0 Hawaii, P.O.
Box 1312, Kaneohe, Hawaii 96744.

SAVE!

AMBIPHON'S RECORDS AND TAPES

AUDIO

eo.

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.

-

-

State-

Haw Haw, Tokyo Rose, Axis Sally on 60 min. cartridges, cassettes and tapes. Send 5.95 to: Pioneer Audio Lab, 5733

South Park Blvd., Parma, Ohio 44134

Philadelphia, Pa. 19107
Allow four weeks for delivery.

AUDIO DEALER
PRODUCTS
AT LAST! DEPENDABLE, LOW COST Component Switching Devices for A -B comparison of speakers, amplifiers, and
tape decks. Write for information and prices to
B.A. Kunz
Electronic Equipment, 12111 La Padera, St. Louis, Mo.

-

SITUATION WANTED

AFFIX
LABEL
HERE

CHANGE
OF ADDRESS

OLD RADIO PROGRAMS on tape and cassette. Catalogues

OLD RADIO PROGRAMS ON TAPE. Thousands available.

Low prices, finest quality, immediate service. Catalogue 25c.
Nostalgic Radio, Box 29K, Peoria, II. 61601.

YESTERYEAR'S RADIO PROGRAMS. GIANT catalog listing thousands $1.00 (refundable). Ayers. Box 96Y, Newton
Junction, N.H. 03859

PHOTOGRAPHY

I

-

PROFESSIONAL TITLES

EARN B.A. Theology. 1425

N.

-

--

-

16MM
Super-8
8MM
Slides, Catalog & Sample 35 cents
Art & Film Graphics. Box 17598, San Diego. Calif. 92117.

Circuits. Increase technical competence. Complete and guaranteed course is highly effective. $10.00. Free literature.
DYNASIGN, Box 60AM, Wayland, Mass. 01778.
Rockwell, Oklahoma City, OK

73127.
PROFESSIONAL HI-FI COURSE -Instructors include

MUSICAL
INSTRUMENTS

Len

UP TO 60% DISCOUNT. Name brand instruments. Catalog.
Freeport Music, 455R Route 110, Melville, N.Y. 11746.

40% DISCOUNTS. Huge Stock of Name Brand Instruments.
Free Catalog. Gracin's 110 Dept. A. 606 Route 110, Huntington, N.Y. 11746.

Feldman, Julian Hirsch, Larry Klein, and Larry Zide. Home
study course also available. Send $1.00 for audio primer and

If you're about to
move, please let us
know approximately

full information or visit

HI -Fl EXPO,

COMMUNICATION
EQUIPMENT

393 5th Ave., New York

City 10016.
THE AUDIO WORKSHOP
practical training in SOUND RECORDING.
PRODUCTION, and REINFORCEMENT. 16 -track facilities for
student projects. No prerequisites. Accommodations available. 50 Union Park, Boston, MA 02118 (617) 266-7561.
Comprehensive

____/

about. Or, if there is anything wrong with
your current mailing label, please let us
know on this form also. Simply affix your
present label here, and carefullyprint the
updated information below.
US TO SERVE

YOU BETTER
AUDIO MAGAZINE

-

KARATE
Complete Instructions, Illustrated. Only $1.25.
Bales Co., 650 PS Metcalf, Escondido, CA 92025.
INCREASE YOUR KNOWLEDGE about your stereo equipment. Our handbook provides answers to over 100 important
questions. Be informed get the facts Si. To E.C.E. Box 2074,
VA Beach, VA

THINK Metrically with U.S. Metric Conversion Chart, only
$1.95. Keehn, Dept. 126, P.O.B. 261, Elkhart, IN 46514.

-

igan 48184

AUTO
ACCESSORIES
SANDBLASTERS - $39.50-$839.50. Free Catalog. Truman,
1330A Market. Youngstown, Ohio 44507.

Protect your car against hot wiring ignition! Auto Guard in-

(Please Print)

SEARCH OF Economic Fundamentals? $10 -Correspondence Course. Money back guarantee. Henry George
School, 1318A Beacon Street, Brookline, MA. 02146.
IN

Company
Address

State-

-

-

CB
MARINE
SCANNERS
HAM Buy Below
Wholesale. Save up to 50%. Buy Direct From Factory Warehouse. Guaranteed Lowest Prices Anywhere. Catalog $1.00:
WHITLOCK INTERNATIONAL, P.O. Box 131, Wayne, Mich-

23452

Phila., Pa. 19107

Name _

City

OLD TIME RADIO PROGRAMS on cassette. Catalog $1.00.
MB/JB Enterprises, Box 724, Spencer, Iowa 51301.

DIGITAL ELECTRONICS! Design and understand Digital

mailing label to insure prompt service
on your inquiry.

134 N. 13th Street

P.O. Radio

Lone Pine, Calif. 93545

MYSTERY ADVENTURE BROADCAST LOG. 65 PAGES
$4.00 Chapman 900 Elmwood, Wilmette, Illinois 60091

INSTRUCTION &
EDUCATION

a

PLEASE HELP

YESTERYEAR RADIO

FORMER DJ would like to return to radio in a similar position or as a Program Director.
have a third class broadcast
endorsed license, 2 years college, 2 years experience. Contact: Doug Galliher, 3907 Angol Place, Jacksonville, Florida

HELP!

four weeks before
the move comes

week.

GOLDEN AGE RADIO -your best source for radio tapes.
Box 25215-0. Portland, Oregon 97225.

32210. (904) 771-7386.

pleaseinclude

Rental, Box 465, Livermore, Ca. 94550

50c. 30 minute sample tape with catalogue $1.25. Satellite
Broadcasting, Box 512, Miami, Florida 33165.

134 N. 13th Street,

Anytime you have a
question about your
Audio subscription,

OT R

Make your own copies or just lisyour collection reasonably. Catalog

YESTERDAY'S RADIO PROGRAMS ON TAPE. Reels, cassettes - fast reliable service. Catalog $1.00 refundable with
first order. ADVENTURES, 1301-A North Park Avenue, Inglewood, California 90302.

Highest quality available anywhere! Send stamped, ad-

WW II PROPAGANDA AND NEWS BROADCASTS, Lord

Mail to: Audio,

L

$1 refundable.

Records. Dept. A. P.O. Box
341, Kingsbridge Station, Bronx, New York 10463.

Zip

-

RENT OLD RADIO PROGRAMS as low as 50c per reel
Quad and ster-

63033.

Address_
City

RENT RADIO SHOWS
ten. Great way to build

dressed envelope to: Ambiphon

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 below with your payment.

r

-

1930-1962 RADIO PROGRAMS, Reels. $1.00 hour! Cassettes, $2.00 hour! Mammoth catalog $1.25. AM TREASURES, Box 192M, Babylon, New York 11702.

_

stalled easily in minutes. $6.95. No COO. Scorpio Enterprises,
933 Auden Park Drive, Dept. 1E5, Kingston, Ontario, Canada
K7M4T8

Zip.

92
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"The Sony TC -756 set
new records for performance
of home tape decks:'
(Stereo Review, FebruarY, 1975)

Hirsch -Houck Laboratories further
noted, "The dynamic range, distortion,
flutter and frequency -response performance are so far beyond the limitations of conventional program material
that its virtues can hardly be

appreciated:'

each of the two reels;

a

record equal- Ferrite

2-track/2-channel stereo

ization selector switch for maximum three -head configuration; and symphase
record and playback characteristics with recording that allows you to record FM
either normal or special tapes; mic matrix or SQ** 4 -channel sources for
attenuators that eliminate distor- playback through a decoder -equipped
tion caused by overdriving the micro- 4 -channel amplifier with virtually nonphone pre -amplifier stage when using existent phase differences between
sensitive condenser mics; tape/source channels.
The Sony TC-756-2 is representmonitoring switches that allow instan-

The Sony TC-756-2 features a
closed loop dual capstan tape drive
system that reduces wow and flutter taneous comparison of program source ative of the prestigious Sony 700 Series
to a minimum of 0.03%,logic controlled to the actual recording; a mechanical -the five best three -motor 101/2rinch
transport functions that permit the memory capability that allows the reel home tape decks that Sony has
feather -touch control buttons to be machine to turn itself on and off auto- ever engineered. Available now at your
operated in any sequence, at any time matically for unattended recording; and nearest Superscope dealer, from
$699.99.
without spilling or damaging tape; an a full, two-year guarantee:'
In addition, the TC -756-2 offers 15
AC servo control capstan motor
Brought to you by
and an eight -pole induction motor for and 71/2 ips tape speeds; Ferrite &

SONY

SUPÉRSCOPE

Product will be
`Superscope, Inc. guarantees to the original registered owner that all parts will be free from operating defects for two years from purchase date.
The serial number
repaired or replaced free of charge in the sole discretion of Superscope, Inc., provided it was purchased in the U.S.A. from an authorized dealer.Inc.,
8150 Vineland
cannot be altered or removed. Product must be serviced by authorized Superscope repair technicians only. "TM CBS, Inc. 01975 Superscope,
Ave., Sun Valley, CA 91352. Prices and models subject to change without notice. Consult the Yellow Pages for your nearest Superscope dealer. Send for free catalog.
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