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Blueprint for
Flat Frequency Response

In the graph below, frequency response was measured using the CBS 100 Test Record, which sweeps from 20-20.000 Hz. The vertical
tracking force was set at one gram. Nominal system capacitance was calibrated to he 300 picofarads and the standard 47K ohm resistance was
maintained throughout testing. The upper curves represent the frequency response of the right (red) and left (green) channels. The distance
between the upper and lower curves represents separation between the charnels in decibels. The inset oscilloscope photo exhibits the
cartridge's response to o recorded 1000 Hz square wave indicating its resonant and transient response.

Smooth, flat response from
20-20,000 Hz is the most
distinct advantage of Empire's 5`
new stereo cartridge,
the 2000Z.
°
The extreme accuracy of
its reproduction allows you
the luxury of fine-tuning
your audio system
exactly the way you
want it. With the 2000Z,
you can exaggerate highs,
accentuate lows or
leave it flat. You can
make your
adjustments without
being tied to the dips and
peaks characteristic of most
other cartridges.
D
Fora great many people,
for
eas
this alone is reason
owning the Z. However, we
engineered this cartridge to give you more.
And it does. Tight channel balance, wide separation, low tracking force and excellent tracking
ability combine to give you total performance.
See for yourself in the specifications below,
then go to your audio dealer far a demonstration you
won't soon forget.
The Empire 2000Z.
Already your system sounds better.
zo

nhir

kHz

Frepuency In Hi (Cyder per secorw)

own`/r

..-' \,

1.

±

1 db using CBS 100 test record
Frequency Response- 20 to 20K Hz
Recommended Tracking Force -3/4 to 1'/4 grams
(specification given using gram VTF)
Separation -20 db 20 Hz to 500 Hz
30db 500 Hzto15KHz
25 db 15K Hz to 20K Hz
I.M. Distortion- (RCA 12-5-105) less than 08% .2K Hz to20KHz10 3.54 cm/sec
Stylus -0 2 x 0 7 mil diamond
Effective Tip Mass -0.2 mg.
Compliance-lateral 30X10-6 cm/dyne
vertical 30X10-6 cm/dyne
Tracking Ability -0.9 grams for 38 cm per sec (a 1000 Hz
0.8 grams for 30 cm per sec lu 400 Hz
Channel Balance-within 3/4 db is 1 kHz
Tracking Angle- 20°
Recommended Load -47 K Ohms
Nominal Total System Capacitance required 300 pF
Output 3mv 0 3 5 cm per sec using CBS 100 test record
1

-

D.C. Resistance- 1100 Ohms

Inductance -675 mH
Number and Type of Poles- 16 Laminations in a 4 pole configuration
Number of Coils- 4(1 pair/channel -hum cancelling)
Number of Magnets -3 positioned to eliminate microphonics
Type of Cartridge- Fully shielded, moving iron

Check No.

11 on

Reader Service Card
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Audioclinic
Joseph Giovanelli
Noisy Antenna Rotator
use an FM -band antenna, with
shielded 300 -ohm cable and drain

Q.

1

wire, together with a rotator which is
noisy only when rotating. The noise is
present during rotation whether or
not the drain wire is connected to the
tuner. The shielded lead-in is new
cable and never touches the boom,
mast or other metal on its way down
to the tuner. It never contacts the line
feeding power to the rotator.
Somehow, leakage from the motor
must be getting to the tuner's antenna
input via the shielded lead-in. I
thought at first it might possibly be
coming from the rotator control box
in the house, but I moved this unit
into another room with no change in
the noise level. I have also tried bringing the lead-in drain wire to a cold
water pipe with no luck.
What do you think is the cause of
my problem and do you have any
ideas about how I can eliminate the
noise?-Stanley L. Alekman, Newark,
Del.
A. think that the rotator produces
the noise and more specifically that
the noise is produced by the system
which indicates the direction in which
the antenna is aimed.
cannot tell
whether this noise is an inherent
property of your particular rotator,
but this may be the case.
Perhaps, if the sensing element of
the rotator is a pot, the pot may need
cleaning. To do this, the rotator must
be taken down and carefully opened.
Service notes from the maker will be
helpful here.
Another source of noise from such
a motor or control unit is arcing,
which can be radiated by the motor
and therefore be picked up directly
by the FM antenna. The cable feeding
power to the rotator can also act as a
radiating antenna, giving the noise a
better chance to interfere. Hence,
even if your lead-in cable is well
shielded and is grounded both to the
mast and the tuner chassis, noise will
be picked up.
Try placing 0.1 pf ceramic disc capacitors between each of the rotator
terminals and the common terminal.
I

I

(Do NOT use electrolytic types.) If

your rotator has only three connections, use two capacitors; if it has
four connections, use three capacitors, etc.
If it happens that you listen to just
one station, and if this station has recently begun SCA broadcasts, your
tuner may not handle this situation
well. Even if your tuner is equipped
with the appropriate rejection circuits, they may be misaligned. While
you are checking alignment, check
detector and MX circuit alignment.

Stereo Interference with
Cable Reception
Q. My year -old tuner is connected
to cable TV. I get a high-pitched tone
when my tuner is in the stereo mode.
The filter helps a little, but the sound
is still bad. Reception was fine before I
got cable TV. What is wrong? What
can do?-Charles David, Ft. Wayne,
1

Ind.
A. If your FM reception

deterio-

rated immediately upon installing the
cable, would have to think that your
stereo interference is caused by the
reception of "direct" signals at the
same time that you are receiving signals from the "cable." suggest that
your cable company should improve
the shielding of any transformers,
adaptors, etc., which may be involved
I

I

with your particular installation. Unfortunately, there are some tuners
which are, themselves, not well
shielded. In the presence of only
moderately strong signals, they might
pick up some signal, even when there
is no antenna connected to their input terminals. If your tuner is one of
these, then there is probably little that
can be done to eliminate the problem, assuming that "direct" pickup is
the root of the problem.
If you made some modification to
the original installation, such as running extension line from the cable installation point into another room,
perhaps this is giving rise to the problem. Often such extensions are made
with 300 -Ohm twin -lead. It is best to
have your cable company make the

installation properly. (This assumes
that the company does put the FM
signals on the line.)
If you wish to check to see if this direct pickup is really what is taking
place, disconnect the tuner from the
cable and connect it to a regular antenna, which may be an indoor diple

for this application. Determine
whether the stereo is still plauged by
the high-pitched whistle. If it is,
chances are that there is something
within the tuner.
Steps in Tone Controls
Q. I own an integrated amplifier
having twin tone controls for both
bass and treble which move in
stepped increments of ±2 dB. Since
the human ear can only detect a
change of volume of 3 dB or greater,
why are more and more manufacturers coming out with this type of
system?-Gregory E. Gill, Fort Wayne,
Ind.
A. Actually, the human ear can ordinarily hear volume changes of
about 1 dB and under special conditions can detect changes of as little as
0.25 dB. However, the 2 -dB increment
is not all that large, so that it represents a good compromise between
what is barely noticeable and large
steps where the transition is jerky
when the control is moved.
An additional factor here is the cost
of the various systems. If the steps
were made closer together, perhaps 1
dB, the extra cost of added components and wiring would be much
greater, significantly adding to the final price of the unit without adding
the same relative amount of performance. On the other hand, if the steps
are made further apart, a less costly
tone control system could be built,
but the audible results would be more
unpleasant when the controls were
adjusted.
If you have a problem or question on audio, write
to Mr. Joseph Giovanelli, at AUDIO, 401 North
Broad Street, Philadelphia, Pa. 19108. All letters
are answered. Please enclose a stamped, selfaddressed envelope.
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AU +TU VALU
The great Sansui equation

For those who want and can appreciate superior
high fidelity, here are three great values. These integrated amplifiers and tuners are both matched and
designed to give you incrediby clean tonal quality,
versatility, and performance.
The AU -5500 integrated amplifier with 32 watts
per channel, min. RMS, both channels driven into 8 ohms
from 20 Hz to 20kHz, has no more than 0.15% total
harmonic distortion. Features triple tone controls with a
middle frequency control to add pleasure to your music;
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TU4400
AÚ4400

high and low cut off filters; 7 position tape play/dubbing
switch for creative recording versatility. The AU -5500 is
matched with the TU -5500 tuner, with a 1.9µV sensitivity
and a selectivity of better than 60 dB.
The AU -7700 integrated amplifier offers a power
output of 55 watts per channel, min. RMS, both channels
driven into 8 ohms, from 20Hz to 20kHz and no more
than 0.1% total harmonic distortion. Features a 7-position
tape play/dubbing switch for creative recording
versatility; selectable phono input impedance. It is
matched with the TU-7700 tuner, featuring a 1.8µV
sensitivity for picking up even the weakest signals.
Selectivity of better than 80 dB.
Sansui also offers an AU -4400 integrated
amplifier and TU -4400 tuner which display the same
Sansui high quality performance and many of the
same features as the other pairs in this series of
separates.
If you should not be as yet a devotee of
separate components, any of these pairs is sure to
make you one. Stop in soon at your nearest Sansui
franchised dealer to select any of the three
combinations for musical enjoyment you will value for
many years to come.
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TU7700
AU7700

TU5500
AU5500

SANSUI ELECTRONICS CORP.

Sansut

11377
Gardena, California 90247
SANSUI ELECTRIC CO., LTD., Tokyo, Japan SANSUI AUDIO EUROPE S.A.,

Woodside, New York
In

Canada: Electronic Distributors
Check No. 32 on Reader Service Card
AmericanRadioHistory.Com

Antwerp, Belgium

Tape Guide

THE FIRST!

J

PREAMP BY BGW
Herman Burstein

Reel Warp
Q. All of the plastic tape reels l've

THE BGW 202

HAS-

Dual discrete OP amp phono stage

for unprecedented accuracy
Active tone controls using sliding
step switches
Active 18-dB/OCT. High and low pass
filters
Two phono inputs plus accessory
socket for moving coil pre-preamp

converte,
Separate power amp switching
Remote AC switching unit accessory
available
Guaranteed specifications:
Phono stage: Gain=42-dB, ±.25 -dB of
RIAA, S/N=82-dB,THD=.01%.
Tone controls: Active baxandall controls add virtually no distortion. ±18-dB
at 50 -Hz and 15 -kHz in 3 -dB steps.
High and low pass filters: Active 3 -pole,
18-dB/OCT. Low frequency at 40 -Hz,
high frequency at 12 -kHz.

Maximum output voltage: At line output, 8-volts RMS into 600 -ohms (+20dBm). Phono at tape output, 10 -volts
RMS into 5-kohms. Rated output,
4-volts RMS into 5-kohms.
Total harmonic distortion: Less than
.01% at rated output, 20 -Hz -20-kHz.
Write for the location of your nearest
dealer.

BGW Systems
P.O. Box 3742

Beverly Hills

SYSTEMS
Circle No.

4 on

CA 90212
(213) 973-8090

Reader Service Card

ever used on my TEAC 6010 tape deck
tend to warp, and the result is that the
tape rubs against the reel. This rubbing sound can be extremely annoying, especially when listening to
classical or background music at low
levels. l've tried using two different
types of metal reels, both of which
proved unsatisfactory when the deck
was used in fast forward or rewind
modes. It appears that the wider metal
reels cause the tape to bunch up in a
zig-zag fashion, which results in
frayed tape edges. Do you have any
recommendations?-Robert C. Armstrong, APO San Francisco, Calif.
A. Aside from trying more of the
wide variety of plastic reels on the
market, you can very likely solve your
warp difficulties by storing your tapes
differently. However, from your mention of what's happening with the
metal reels, it appears that the tape
guides may be out of alignment with
the turntable on which the reel sits or
that the turntable may not be parallel
with the line of tape motion. The rubbing of the tape edge causes a squeal
in the case of the plastic reels, while
with the metal reels, this friction during high-speed tape. transport simply
results in frayed tape edges instead of
the rubbing noise.
Use of Head Demagnetizer
Q. I notice in the manual for my
TEAC 6010 tape deck that there is a
cautionary note concerning possible
damage to the VU meters from a head
demagnetizer. Therefore, I am reluctant to use a bulk eraser, as has
sometimes been recommended. The
meters are approximately four inches
from the head cover. How close can I
get to the meters with a hand-held
bulk eraser?-Floyd Rominsky, Glen
Ridge, N.J.
A. I would strongly repeat the advice given in the TEAC manual about

keeping bulk erasers a good distance
from the meters because the strong
field of the eraser might dislocate the
windings in the meter. It might even
do so in the case of a tape head, depending on construction of the head,
though believe there should be no
problem in your case. My best guess is
that six inches is about right, but
strongly suggest that you consult
I

I

TEAC on this.

Causes of Print -Through
Q. I would like to find out about
print -through. I have a large collection of tapes
recorded, some of
which are as much as 10 years old.
Only on one of these have I ever en1

countered a problem with print through. Yet recently
made a
1

recording on

tape at 7 1 ips
in stereo, and when I played it back 24
hours later, was dismayed to discover almost continuous background
"music." I thought that print -through
was a phenomenon of aging, particua 1 -mil

1

larly with thinner, cheaper tapes. The
brand of tape used is not particularly
expensive, but has been reliable, and
this individual tape had not bee previously recorded and erased. Would
you please explain what causes printthrough?-Barbara Foerster, Chicago,
1

III.

A. Print -through increases with level of signal recorded on the tape, ox-

ide formulation of the tape, thinner
tapes, and time. In your case, the most
likely cause appears to have been the
thinness of the tape and quite possibly
the signal level and formulation as
well. Since the onset of print -through
is shortly after the recording is made,
if and when it is going to occur, your
experiencing of print -through just a
day later is usual.
you have a problem or question on tape recording, write to Mr. Herman Burstein at AUDIO, 401
North Broad Street, Philadelphia, Pa. 19108. All
letters are answered. Please enclose a stamped,
self-addressed envelope.
If
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them, you get rid of most of the noise.)
So what you're left with is sound so rich
and clear, you don't just hear it. The music
happens.
Which really isn't that surprising. After all,
BASF invented audio tape in the first place.
sound like the original
because we are the original.

BASF sound is so clear, it's like the

musicians are right there.

What you experience with BASF tape is
simply this: the music. Pure and clear.
Why this extraordinary clarity? BASF
polishes the tape. Literally. Getting rid of most
of the thousands of tiny surface bumps that can
cause background noise. (Get rid of most of

BASFWe

AmericanRadioHistory.Com
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A-7300.
Just because

we don't call it professional
doesn't mean it couldn't be.
We make professional recorders
and we're in a position to know
precisely what is meant by the word
"professional: So we don't use it
casually or carelessly in describing

our tape recorders.
On the other hand, the A-7300 is far
better than the typical high fidelity
component. In fact there are certainly
some professional features on the
A-7300, like a servo controlled direct
drive capstan system, full IC logic
transport controls, four balanced mic
inputs with XL -type connectors, and
a flip -up hinged head cover for easy
maintenance and editing.
Then, keeping in mind the serious
home recordist, we added a constant

speed wind control for even tape
packs ... a pitch control for fine-tune
speed adjustments ... a 3 -position pinch
roller setting for cueing and eliminating
tape bounce ... and a zero VU click
stop on the output level control.
Yet we don't label the A-7300
professional.
Then what about those
tape recorders that cost much less and
are called "professional"?
They're only kidding.
In the final analysis, though, it isn't
what it's called, but what it does that
counts. You'll have to determine for
yourself whether or not the A-7300
meets your specific needs, and you can
do that only by examining and
operating it for yourself.
You'll find that our retailers are well
informed and helpful in general. Rare
qualities, so there can't be many of
them. You can find the one nearest you
by calling (800) 447-4700*
We'll pay for the call.
*

In Illinois, call (800) 322-4400.

TEAC®

The leader. Always has been.
TEAC Corporation of America. 7733 Telegraph Road, Montebello, California

AmericanRadioHistory.Com
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What's New in Audio
Spectro Acoustics Equallizer

Revox Microphone

J

Ace Audio Equalizer

Providing 10 bands per channel of

equalization, Model

210

graphic

equalizer allows 15 dB boost or cut in
each of the 10 channels. Distortion is
less than 0.1 per cent up to 1 V rms
output at 20 Hz to 20 kHz with any
combination of equalization adjustments. Distortion with equalizer bypassed or set flat is less than 0.05 per
cent up to 1 V. S/N ratio is greater
than 90 dB below 2 V rms. Output impedance is less than 600 Ohms, and
the dynamic range for noise floor is
over 100 dB below full output. Model
210 has a transferable five-year parts
and labor warranty. Price, $275.00.
Check No. 81 on Reader Service Card

Model 3500 unidirectional moving
coil microphone has a wide, flat frequency range, high output with cardioid characteristics. The 3500 is 6.3 -in.
L. x 0.945 -in. D., has a frequency response of 40-18,000 Hz, and an impedance of 600 Ohms. Price, $165.00.
Check No. 83 on Reader Service Card

Quad Amplifier

Stevenson Crossover

Interface Electronics' Stevenson Modis an electronic crossover capable of keeping all outputs in phase
at all frequencies, in addiction to providing continuous variable crossover
frequencies from about 100 Hz to 1000
Hz and 1000 Hz to 14,000 Hz. Distortion is spec'd at less than 0.1 per
el X0312

cent, signal-to-noise ratio at better
than 80 dB, with high -and low-pass filters in each crossover permanently
crossed at 3 dB down. A state-variable
filter provides a 12 dB per octave Butterworth response. The sum signal is
flat ±1 dB from 20 to 20,000 Hz. Model
X0312 has balanced 600 Ohm transformer outputs that are individually
adjustable to a maximum of 8 V. Voltage gain is adjustable to a maximum
of 2.
Check No. 82 on Reader Service Card

Model AE2002 equalizer has 5 bands
per channel, each covering a range of
2 octaves.'The unit is rated at 2 V output into a 10k load; maximum output
is 8V rms. Distortion is specified as less
than 0.05 per cent IM or 0.05 per cent
harmonic. Hum and noise is -80 dB.
Model AE2002 is available in both kit
or factory -wired versions. Most of the
kit is on three printed circuit boards.
Kit price, $84.25; wired, $133.75. Construction manual, $2.25; schematic
diagram, $1.00.
Check No. 85 on Reader Service Card

Marantz Cassette Deck

Model 405 current dumping audio
amplifier, from Acoustical Mfg., England, has a new circuit designed to
drive modern low efficiency loudspeakers. The design uses an output
stage in which the linearity of the
main current carrying output transistors has no bearing on the overall amplifier performance. Thus the need
for biasing and allied problems associated with crossover are eliminated.
The 405 has an output of 100 watts per
channel into 8 Ohms with total distortion of less than 0.01 per cent at
mid frequencies. In addition, the
company claims that there are no
changes in performance due to junction temperature changes. Price,
$410.00

Model 5420 is a top -loading cassette
deck with master level control; 3 -position tape bias/EQ with single knob
selection for normal, chromium dioxide, and ferrichrome tape; LED peak level indicator, and d.c. servo -control

motor. Model 5420 also has a built-in
mixing panel, pan -pot capability, 3 tin. VU meters with peak overload indicators, and Dolby noise reduction
system.

Check No. 84 on Reader Service Card

Check No. 86 on Reader Service Card
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Pick-A-Pickering
L

Its the least expensive way
to make the greatest improvement
in the sound of your system
Here it is. The easy and inexpensive way to upgrade
the sound of your entire hi fi system. Simply add a Pickering
cartridge. Know why a good cartridge will make such a
difference in sound? Because the cartridge and stylus have first
contact with the music on your record. It's your cartridge that
picks up the highest highs and the lowest lows in your record
grooves. Not by plodding along, round and round, but by
performing an incredibly quick dance between the two small
groove walls. Too quickly for your eye to see, but not for your
ear to hear. No matter how much you sink into the rest of your
equipment, a poor quality cartridge can murder the sound
bend the record grooves out of shape and blur the music.

-

But not Pickering cartridges. They have a feathery
A touch that lightly covers the
touch we call 170cq
giving you the type
whole range of musical tones on your record
of sound you want to hear.
Upgrade your entire hi fi system the easy way, the inexpensive way.
Just pick a Pickering cartridge, and you'll hear the difference.
For further information write to
Pickering & Co., Inc. Dept. A,
101 Sunnyside Blvd., Plainview,
New York 11803
.

® PICKERING
"for those who can hear the difference"

Check No. 25 on Reader Service Card
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Dear Editor:
Ride-A -Rama!?!
Dear sir:
I
have noticed lately in certain
curious articles printed in your April
issues, Professor I. Lirpa, whom these
articles concern, usually discusses
some radical ideas for sound reproduction. In 1973 he conceived the
idea of producing records to play the
inside of the disc first and finishing at
the outside (clever yes, but hardly
new; some of my friends had their
turntables playing in reverse for years,
for reasons you wouldn't understand
if you're usually "straight" or sober!).
My present line of thought is on the
subject of sound separation and isolation, which is part of the original "realism" formula for ultimate high fidelity in the home.
Commercially speaking, there is no
pure separation or isolation of non related sounds, even with discrete
stereo or quadraphonic signals because they are both essentially mixes.
Their gain over synthesized multichannel systems is the fact that all
their channels are individual and do
not depend on each other. All these
systems can be very satisfying as far as
music is concerned, but many people
(including myself) are frustrated with
trying to locate the individual sounds.
Professor Lirpa's alternative to this,
of course, was the basis to your "Converting To Mono" article. That article
deserves a belated round of (monophonic) applause for preserving the
sanity of those thousands who tried

their utmost (budget permitting) to
keep each sound separate.
Never -the -less, we "Isolationists"
dream on....
One dreamer, a close friend of Dr.
Lipra as it turns out, owns and operates a local hi-fi business and is known
for his friendliness and fairness when
making a sale. He is a modest man and
had asked me not to mention his
name. Therefore, I will refer to him by
"Mr. Jones," a false name.
Mr. Jones, have discovered, has
been long displeased with the state of
high fidelity and its lack of separation.
He was there like a trooper when
audiomania first hit; with woofers,
tweeters, and mid -ranges that would
fill a store (which it did-his!). He had
sounds like you would not believe...but only frequencies were disI

crete and he grew weary of whole orchestras getting up and running from
one speaker to another, depending
on their note and octave!
Stereo was next. He quickly doubled his system, speakers and all, to
grasp its full effect. Suddenly, voices
and instruments would walk from
channel to channel. For once an actual separation of sounds took place.
Still things seemed crowded. Sometimes two different sounds would occupy the same space at the same time.
Often, I would hear Mr. Jones angrily
yell, "WHAT'S THAT !l@%#&tt GUITAR DOING IN THE SINGER'S

MOUTH?"
He finally realized you could only
do so much with stereo, just as you
could only tie so many knots in a

piece of string before tying double
knots.
Quadraphony was no better, except
that he was no longer making double
knots, but square knots.
The result of these phases provoked
Mr. Jones into devising what Dr. Lirpa
considers the future of, and perhaps
the ultimate in high fidelity. For the
past several months he has been designing a system which he has termed
"RAR/64," or more explicitly, "Sixtyfour channel RIDE -A-RAMA." As the
first part of the title suggests the system consists of 64 separate, discrete
channels. Each of these channels
drives a full audio -range speaker set
(containing as many drivers and crossovers as desired). The speaker units
are placed in an empty room so that
they completely cover all four walls.
In the center of the room's floor
would sit the system's nervous center.
Basically, it is a super -quiet, hydraulically lifted chair which contains inside
all electronics necessary to control
each channel as well as movement of
the chair. As Mr. Jones puts it, "Why
make the sound come to you, why not
go directly to the sound?" The chair
not only serves the owner with a comfortable seat, it also increases listening
pleasure by taking the operator to any
specific speaker he desires. Incidently, this also eliminates those little
knobs and joysticks known as "balance controls." Mr. Jones informs me
that more than one chair could be attached to the lift. (Personally I think a
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love seat would be excellent for dating purposes!) Presently the RAR/64
has one holdback that is preventing it
from becoming a reality: sixty-four
channel program sources do not as
yet exist. Jones says this can easily be
worked out and expects to have an
RAR/64 by 1984, possibly sooner.
So there you have it. Someday soon
you may be riding on your very own
personal Ride -A -Rama. If you are like
me, 1984 can't come soon enough!
I hope you are as excited about this
as Mr. Jones, Dr. Lirpa, and I. We'll be
keeping our expectations high, and
writing to you frequently to inform
you of further developments.
almost forgot! If you think 64
channels are not enough, remember
that 128 are next.
George Atwell Beazy
Horse's Breath, Montana
I

Low TIM Amp Addendum
Dear Sir:
Those readers who are building the

low TIM amplifier which described
in the February issue of Audio should
be aware of a potential problem with
the specified heat sinks. Unlike the
heat sinks used on my two prototypes,
those specified in the parts list for the
amplifier are anodized. Thus, they
have an insulated coating which may
make ground contact through the
four mounting screws on each circuit
board impossible.
To remedy this, the anodized coating should be scraped away from the
areas where all four nuts on the circuit
board mounting screws make contact
with the flanged edges of each heat
sink. The same should be done under
all nuts on the screws which attach the
L-shaped mounting brackets to the
I

heat sinks.
An alternate solution would be to
run ground wires of No. 18 stranded
wire from circuit board grounds to
the chassis. However, the method described above is preferred for minimum hum.
W. Marshall Leach
Georgia Tech -EE
Atlanta, Ga. 30332
EDITOR'S NOTE: The last two paragraphs of "Build A Low TIM Amplifier" by W. Marshall Leach in the Feb-
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The 400 millisecond miracle.
Most people
seem to take for
granted the
smooth, effortless
way in which a Revox works.
And that is as it should be.
For a great deal of time, effort and
sophisticated engineering have gone into
translating extremely complex function
into lightning quick, responsive operation.
For example, when you press the play
button of a Revox, you set in motion a
sequence of events that take place with the
precision of a rocket launching.
It begins with a gold plated contact
strip that moves to close two sections of
the transport control circuit board.
Instantaneously, the logic is checked
for permissibility. If acceptable, a relay
is activated.
Within 15 milliseconds, power is
supplied to the pinch roller solenoid, the
brake solenoid, the back tension motor,
a second relay and, at the same time,
the photocell is checked for the presence
of tape. If present, Relay One self-holds.
Elapsed time, 25 milliseconds.
At 30 milliseconds, Relay Two closes
and puts accelerating tension on the
take-up motor.
The logic checks are now complete and
power is available to actuate all necessary
functions.
From 30 milliseconds to 300 milliseconds, mechanical inertia is being
overcome and the motors and solenoids are settling down.

By 300 milliseconds, the brakes have
been released, the pinch roller is in
contact with the capstan shaft, the tape

lifter retracted, the playback muting
removed and the motors have come up to
operating speed.
At 350 milliseconds power is cut off
from Relay Two, which changes over to
another set of contacts, releasing the
accelerating tension on the take-up motor
and completing a circuit through Relay
One that, in turn, restores normal tension
to the take-up motor.
Total elapsed time, 400 milliseconds.
The Revox is now in the play mode.
And it's all happened in a fraction of
the time it takes to read this sentence.
The 400 millisecond miracle.

More proof
that Revox
delivers what
all the rest
only promise.
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Revox Corporation in U.S.A.: 155 Michael Drive, Syosset, NY 11791
For other countries: Revox International, Regensdorf 8105ZH Althardstrasse 146, Switzerland.

AmericanRadioHistory.Com

e#

Can a woofer
from Duluth
find happiness
with a tweeter
from
Forest Hills?

ruary issue were inadvertently left
out. They are:
Once R25 has been adjusted for
both channels, the bias potentiometers should be marked with a fiber tip
pen so they can be reset if they are ac-

cidentally misadjusted. Preferably,
they should be sealed with wax so that
this cannot occur. After this is done,
the amplifier is ready for use.
Several precautions should be observed when using the amplifier. Never test it with a capacitor for a load, for
the fused emitter resistors R29 and
R30 will blow. Never attempt to connect or disconnect either the input or
output leads with the amplifier on. Instead, turn it off and wait for the filter
capacitors to discharge. They will discharge much more quickly if the am-

plifier

If you gather different drivers
from different sources, and coop
them up in a little box, you could
be dooming them to a lifetime
of incompatibility.
And the only way to make
sure they get along with each
other is to make sure they have

the same background.
That's why, at Mitsubishi,
all our speakers are made from
scratch. Conceived by the same
designers, produced by the same
craftsmen, tested by the same
engineers.
With the result that none of
our components end up fighting
among themselves.
So when you're shopping for
speaker systems, do a little
checking into their background.
Because if they're constantly
arguing among themselves, it
could make for some terribly
unpleasant sounds.

Mt MITSUBISHI'
SPEAKER SYSTEMS
Melco Sales, Inc.
3030 E. Victoria St.
Compton, CA 90211

A4

More on AM Sound
Dear Sir:

Around 16 years ago, was chief engineer for a low -power, college AM
broadcasting station. This was, as far as
we could make it, a high-fidelity operation, from the choice of the same
moving -coil pickups as enthusiasts
used at home, through studio equipment carefully designed with judicious use of feedback, to use of modulators in class AB instead of the usual
I

class B.

We did allow the telephone lines to
introduce a gradual rolloff to -5 dB
or so at 10 kHz, which was probably

just

as well considering what the mechanical impedance of the pickup
styli was doing to the treble sound,
but we discouraged gain -riding and
never used compressors, peak limiters
or other music homogenizers, which
is more than some "quality" classical
FM stations can honestly boast today.
At first had the same skepticism as
Paul Swartzendruber expressed in
your January "letters" column, that
these perfectionist efforts (largely my
predecessor's) would be vitiated by
the mediocrity of our listener's table
radios.
was wrong. Aside from the
mostly classinal content and often callow announcing, this station was identifiable by an easy clarity of sound not
I

Gentlemen:
too, am very particular about speakers.
Please send me a brochure
and the name of my nearest dealer.
I,

Name

I

Address
City

State

turned off without reducing

is

the input signal level. When this is
done, the amplifier will continue to
operate several seconds until the filter
capacitors are discharged. With the
amplifier turned off, carefully check
the speaker leads to insure that they
cannot short together. Never drive a
load of less than 4 ohms. And never
place the amplifier where the air cannot circulate freely over the heat
sinks. Happy listening!!

Zip
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found anywhere else on the dial, if
the radio was one getting adequate
signal strength.
Unless broadcasting stations are
very much better, or radios much
worse, than in those days, the limitation on the sound quality of AM is not
truly at the receiving end.
Jack Reed

Chicago, Ill.
TV Sound
Dear Sir:

After reading Paul Swartzendruber's letter about AM receivers (Jan.
76), felt compelled to comment on
the current state of audio in television
I

broadcasting. While Mr. Swartzendruber complains of poor quality
only at the receiving end, television
audio suffers at the home receiver, as
it passes through network leased
transmission facilities, and at the point
of origination.
Television utilizes frequency modulation (FM) to transmit the aural portion of its programming and is capable
of essentially flat response between 30
Hz and 15 kHz. The only receivers
have ever seen which could reproduce this kind of bandwidth were old
monochrome sets with big cabinets
and multiple speakers or sets that
were combined with a stereo system
in one huge console. The trend today
is toward smaller television receivers
which necessitates smaller speakers,
I

but even large consoles are being

equipped with tiny speaker systems.
Most commercial television stations
are affiliated with one of the three
major networks (ABC, CBS, and NBC)
and as a result receive a large portion
of their programming from the network control center in New York City.
The visual portion of the signal is
routed to the station on AT&T microwave facilities leased by the network,
while the aural portion arrives on a 5
kHz audio loop also leased from AT&T
by the network. The visual signal travels through an essentially transparent
medium, but the aural signal suffers
considerable degradation as it passes
through the reduced bandwidth audio loop. A typical specification for
one of these loops is plus or minus 3
dB from 100 Hz to 5000 Hz with harmonic distortion less than 3% and
noise at least 46 dB below normal program level.
This may all seem pretty gruesome
until one realizes that the greater part
of network audio is primarily vocal in
nature. Most of the music we hear is
in the background and not meant to
be listened to solely for its entertain -
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Winner ... and still

charpi.n!

The AR turntable was introduced in 1961. It created a revolution by
virtue of its unprecedented combination of professional standards of
performance, simplicity of operation, and low cost. Hirsch -Houck
Laboratories reported on it as follows in Stereo Review for August,

How does the present version of the AR turntable (called the XB
Model) stack up against the best of current competition? The magazine Australian Hi-Fi recently comparison -tested 28 different models
for their Stereo Buyers' Guide. This is how they described the AR XB
turntable in

1967

1975

leThe AR manual -play turntable

e... now comes the AR-XB-

has been, for some years, an

the only visual difference is the
inclusion of a damped cueing
device but there are other subtle
improvements in other areas which
make an already superb performance even better...

The tone arm had a tracking error
of less than 0.5 degree per inch for
outstanding example of profes- record radii between 21/2 and 6
inches. Its feel was excellent, with
sional -caliber performance at a
a comfortably shaped finger lift and
modest price...
no tendency to "get away" from the
user, even when operating at a
The wow and flutter were
1 -gram stylus force. AR does not
extremely low- 0.035 and 0.03
per cent, respectively, at 331/3 rpm. include any anti -skating features,
holding that the benefits of such
The unweighted rumble (NAB
devices are not great enough to
standard) was -38 db including
warrant their inclusion, since a
vertical and lateral components,
minute increase in tracking force
and - 42 db with vertical components cancelled out. Not only is will accomplish the same reduction
the rumble figure at the level of of distortion as anti -skating
the best we have ever measured, compensation.
.

but since the basic rumble frequency is about 5 Hz, it is way
down in the subsonic, sub -audible region.
As a frame of reference, these performance figures are slightly better
than those we measured on one of

the original AR single -speed turntables several years ago. The differences are not significant, which
is not surprising in view of the outstanding performance of the AR
turntable. It is obviously difficult

to make very large improvements in products that are
already outstanding performers.

As we pointed out, there are no
speed verniers- but the AR-XB
hardly needs them. At 331/3 the
turntable was 0.08% fast- a negligible error and much better than
the claimed specification.

.

First- the rumble figure.

We

measured an incredible 46dB
down reference to kHz at a
groove velocity of 5 cm/sec RMS
(7 cm/sec peak). This is the best
figure we have measured using
1

present test conditions and

means that under just about any
listening conditions rumble from
The speed of the AR XA turntable the turntable will be completely
was exact, and was not affected by inaudible. However, there's still
recorded rumble, warps and the
line -voltage variation over a far
like. But with warps, the AR is likely
wider range than would ever be
to produce less subsonic disturbencountered in practice (even in
ance than most turntables...
countries with poor line-voltage
stability).
Indeed, it is significant to note that
for the first time while measuring
The AR XA turntable, complete
rumble, we noticed no trace on the
with its oiled walnut base, plastic
meter reading of warp component
dust cover, stylus -force and overhang gauges, and attached power effects at all.
and signal cables ... whose performance is unsurpassed and is, Wow and flutter came in at 0.06%
which is getting very close indeed
at best, equaled by only two or
three much higher -priced record to that difficult to measure areaclose to the residual level of the
players.
test record itself. It may be a bit
lower than this- but who cares?

We found, also, that the slight bias
force created by the audio leads
from the arm was exactly right for
the Stanton cartridge.

This is an excellent turntable. Don't
be put off by its spartan appearance or the low price. In many
areas, the AR-XB stacks up as
the best turntable we have

measured.
The incredible thing is that AR has
achieved this level of performance
and sophistication with apparently
the simplest of techniques- plus
the soundest possible precision
engineering. It has been said about
the AR-XB that it leaves you wondering if perhaps some other manufacturers have been getting too
complicated. We wonder too after
testing this unit. At the price, it's
got to be a bargain, yet still a
bargain that can be stacked up

against the best of them.

The most significant change has been the extension of the
guarantee period from three years to five years.
Acoustic Research
10 American Drive
Norwood
Massachusetts 02062
Telephone 617 769 4200

Check No.

1

Please send me a complete description of the AR turntable
Name
Address
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STEPS

FORWARD

THE NEW
METASTATIC
SLOT TWEETER
EARLY IN 1975, STR'S ENGINEERING STAFF BEGAN A
PROJECT DEVOTED TO THE
SONIC IMPROVEMENT OF
THE SOLID STATE HIGH FREQUENCY DRIVER.

UPON

THAT

COMPLETION OF
PROJECT, STR IS

PROUD TO ANNOUNCE THE

NEW METASTATIC
TWEETER!

SLOT

THE UNDENIABLE RESULTS
ARE:

--

"IMAGE WANDERING" --WIDER DISPERSION
IMPROVE PHASE
INTEGRITY
MINIMIZED

ment value. Musical variety shows suffer the most from poor transmission
facilities and small speakers in home
receivers. The audio tracks of these
shows are very good; usually having
been recorded on multitrack machines, mixed down to mono, and
then added to the videotape master
after editing is completed. Feature
films suffer somewhat less than the
musical shows due to film's inherently
poorer audio response. The optical
sound tracks on 35 mm movie prints
(the most common format for the networks) are only capable of response
to about 8 kHz. Movies shown by local stations are primarily in 16 mm format. The optical sound tracks on 16
mm film are only capable of response
up to about 5 kHz.
The end result of all this is a vicious
circle in which the home viewer is the
ultimate loser. The receiver manufacturers are not willing to add better
and more expensive audio sections to
their products because the quality of
most of the audio being transmitted
doesn't warrant it. The networks, on
the other hand, are not too enthusiastic about upgrading their audio facilities because no one at home could
hear the difference. An underlying
factor here is whether or not AT&T
could provide wideband audio facilities at a reasonable cost to hundreds
of television stations.
All of what have just said applies
only to network programs broadcast
by a particular local station. Anything
a station broadcasts locally is limited
in bandwidth only by the transmitter
and whatever audio processing
equipment the station has. If a station
could obtain a videotape copy of a
I

particular network show and play it
back locally, the audio would not
have to pass through miles of telephone cable and would suffer none of
the resulting degradation. Unfortunately, this luxury is rarely if ever afforded to a local station.
There is one exception know of to
the network audio problem and that
occurs in New York city. Each of the
networks owns a commercial television station in New York city. The individual network control centers and
their associated stations are, for all
practical purposes, one in the same.
Since no telephone lines are necessary to connect the station to the network, the audio information is passed
on to the transmitter and finally the
viewing public without first having its
lows and highs chopped off. I've listened to the New York stations when
visiting friends, and even on a television receiver with a small speaker
the difference is amazing to say the
I

least.

personally do not feel that television audio is going to improve in the
near future. Neither the networks nor
the receiver manufacturers want to
make the first move and the stalemate
could continue for a long time. Major
improvements in television audio will
not come about until the consumer
decides that he is ready for them and
is also willing to pay for them. Until
that time comes, we die-hards who
would like better sound from our
television sets can either move to New
York City or jump on the bandwagon
for better TV sound and convince the
industry to get with it!
Richard P. Markey
Lebanon, Penna.
I

IMPROVED DEFINITION
HIGH RELIABILITY

THE MS TWEETER IS NOW
INCORPORATED IN ALL STR
LOUDSPEAKERS:
LISTEN
FOR YOURSELF, WE ARE
SURE YOU WILL AGREE
WITH US THAT THE MS
TWEETER IS BETTER THAN
ANY OTHER TWEETER.
STR PRODUCTS ARE SOLD
ONLY IN THE FINEST AUDIO
STORES!
STR, INC.
3000 ORANGE GROVE AVE.

NORTH HIGHLANDS, CALIFORNIA
Check No. 37 on Reader Service Card
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THE END OF
THE DOUBLE STANDARD.
OUR LEAST EXPENSIVE RECEIVER HAS THE SAME
LOW DISTORTION AS OUR MOST EXPENSIVE RECEIVER.
IM Distortion Comparison

YAMAHA

At Yamaha, we make all our

stereo receivers to

a

single

standard of excellence.
A consistently low inter modulation distortion of just

Brand "A" Brand "B"

on less and less distortion.

different philosophy. Where
high quality is spelled low

tion (IM) distortion, the most
irritating to your ears. By virtually eliminating IM's brittle
dissonance, we've given back
to music what it's been missing.
A clear natural richness and
brilliant tonality that numbers
alone cannot describe. A new
purity in sound reproduction.

distortion.

Particularly intermodula-

are mostly concerned with

A musical heritage.
Our seeming preoccupation
with low distortion, in general,
and the resulting low IM distortion, in particular, stems
from Yamaha's own unique
musical heritage.
Since 1887, Yamaha has been
making some of the finest musical instruments in the world.
Pianos, organs, guitars, woodwinds, and brass.
You might say we're music
people first.

Yamaha's engineers have

ments, we've defined the

You'll find Yamaha's single-

mindedness particularly gratifying when compared to the

amount of distortion other
manufacturers will tolerate
throughout their product lines.
(See chart.)

Particularly gratifying and
easily explained.
Less of what
irritates you most.
While other manufacturers

more and more power,

top-of -the -line receivers.
Unless you're a true audiophile, some of the features on
our top-of -the -line receivers
might seem a bit like gilding the
lily. Selectable turnover tone
controls, variable FM muting,
two-position filters, even a special five -position tape monitor
selector.
However, you don't have to
pick one of Yamaha's most expensive receivers to get a full
complement of functional features as well as our own exclusive Auto Touch tuning and
ten -position variable loudness
control.

price.

0.1%!
A figure you

might expect
only from separate components. Maybe even from our
$850 receiver, the CR -1000.
But a figure you'll surely he
surprised to find in our $330
receiver, the CR-400.
So what's the catch?
There is no catch. Simply a

Brand "C"

.3%
.15%
.1%
.1%
.5%
.3%
.3%
.1%
.8%
.5%
.5%
.1%
1.0%
1.0%
.9%
.1%
With most manufacturers, price determines quality. However. in
he above chart, you can see how Yamaha alone offers the same
luality (low distortion) throughout our entire line, regardless of

CR -1000
CR-800
CR-600
CR-400

With our musical instru-

standard

in

the production of

fine sound. And now, with our
entire line of receivers and

other stereo components,
we've defined the standard of
its reproduction.

Four different receivers,
built to one standard.
Between our $330 CR-400
and our $850 CR -1000, we have
two other models.
The $460 CR -600 and the

The End of the
Double Standard.
Just keep in mind that all
Yamaha stereo receivers, from
the most expensive to the least
expensive, have the same high
quality, the same low distortion, the same superlative
tonality.
It's a demonstration of prod-

$580 CR-800.
Since all are built with the

same high quality and the same
low distortion, you're probably
asking what's the difference.

The difference is, with

Yamaha, you only pay for the
power and features that you
need.
Unless you have the largest,
most inefficient speakers, plus
a second pair of the same playing simultaneously in the next
room, you probably won't need
the abundant power of our

uct integrity that no other
manufacturer can make. And,

an audio experience your local

Yamaha dealer will be delighted to introduce you to.
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YAMAHA
Buena Park, Calif. 90620

International Corp., P.O. Box

GG00,

Circle No. 44 on Reader Service Card
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Audio ETC

Edward Tatnall Canby

THROUGH MOST of a recent
two-hour drive ot.t of Connecticut into New York
found myself being quizzed by a
young passenger, a musician, anthropologist, record collector, and into hi
fi, about various types of speak-

ers-and why. (I.e., What speakers

should he buy for his system?) This
guy reads a lot of the poop, as we tend
to call it, and he knew the rames of as
many brands as I do. He has brains
and curiosity; he wanted to know. Yet
I was astonished at his basic ignorance
concerning such fundamentals, say, as
a speaker system which suppresses
the back wave and makes use only of
the front, the acoustic suspension
type (he knew that term, all right),
versus the newly resurgent front and
back wave types which are now so
very much in the hi-fi news. Maybe all
the poop isn't doing its job, for all the
glamour?
Most readers of this mag (I am supposing) are moderately up on technical matters and so know a lot about
this, including all the excitement
about Messrs. Thiele and Small (see
"Dear Editor", Feb. 1976). On the other hand, for those younger readers
who may be a bit new to our game, I
figure a brief non -technical outline of
speaker history (such as I had to pro-

duce, perforce, while driving) might
be a useful background for the thorough technical coverage we offer in
so many articles and equipment profiles in Audio.

What has concerned us the most,
over the years, is bass. Highs-yes, but
there, the problem involves the whole
speaker cabinet only marginally,
whereas the enclosure design and especially its size and shape is crucial for
bass and always has been. True even
for electrostatics, where bass and size
are directly related. In the beginning
(the beginning of electrical reproduction, that is), there was no bass. Skinny
horns in the shape of a question mark,
minus the point, and skinny sounds
therefrom, even though horn loaded
to an extent. Then-from the public's
viewpoint-came the cone speaker in
an open -back cabinet, and suddenly,
for the first time, we who bought radio -phonographs and played 78
records on them, or listened to broadcasts of music, and heard genuine
bass of a loud, emphatic sort.
No, no, not flat bass! Obviously
there were specialists who even then
built vast horns and what -not to
achieve hi-fi bass down to the subsonic, but we, the listening public,
knew nothing of such matters. Instead, we positively gloried in what
later came to be known as "boom
bass." Technically, this was peaky,
highly distorted mid -bass reproduction, ruinous of transients, mushy and
thumpy; but if you had heard no other, it was marvelous. A new sonic experience and a musical bonanza, after
so many long years of the old acoustic
records and a million tinny machines
that produced no bass whatsoever,
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leaving the ear to reconstruct the musical sense in the bottom range from
the meagre sonic clues available. It
could be done. Otherwise-no music.
But real bass, audible bass unreconstructed, was something else
again, and it kept us happy for a good
many years through the 1930s and on
into the postwar period's beginning.
Yes, most of us became aware that if
you removed a loudspeaker from its
(open back) cabinet, the bass disappeared. You needed the cabinet as a
baffle, to keep the back -propagated
bass from cancelling the front wave as
the two curled around the edge and
met head-on. The lower the tones,
the worse the cancellation; hence a
neat roll -off to zero. In a cabinet, and
with the separation between back and
front nicely compounded by the sides
of the box, you could get that good

old thump bass (not really very

low-just heavy and positive) to everybody's idea of perfection.
Then, among those of us of an experimental turn of mind, came the
"separate baffle," a big plywood or
celotex board, as big as possible, with
a hole in the middle for your speaker,
removed from its cabinet. Terrific improvement-and just try putting said
board up against a fireplace. Suddenly, a gargantuan bass! And much
cleaner than before. produced this
miracle in my New York apartment in
the late 40s and that fireplace served
me for, I hate to tell you, how many
years. The fireplace itself wouldn't
I
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Introducing the Aristocrat of Loudspeakers-Celestion Ditton 66.
Are you the rare audiophile who seeks to step above the mundane and
into the realm of of exceptional? Then Celestion Ditton 66 deserves
your careful scrutiny. We are not examining an ordinary speaker-but
Britain's most refined distillation of 50 years of loudspeaker

expertise.
Starting with the exterior, Ditton 66 appears not as a precision musical reproducer but as an elegant piece of hand-crafted furniture. Its
slim, classical proportions and angled front corners provide an unobtrusive appearance which belies the sophisticated array of drivers

within.
We now examine the interior of the Ditton 66. Removing the front
grille panel, we immediately notice that the four drive units are all

flush mounted for complete absence of tunnel or diffraction effects.

High flute notes must be clean, smooth, and avoid ringing. Celestion's HF 2000 tweeter reproduces these flawlessly from 5000 to
40,000 Hz. There is nothing like it for exceptionally smooth, extended
frequency response, tight transients and outstanding dispersion for
matchless stereo definition. The HF 2000 is renowned for its complete
absence of listener fatigue.
The MD 500 dome midrange unit covers 500 to 5000 Hz with very low
distortion, exceptional dispersion and correctly maintained phase relationship. The MD 500 possesses an extremely powerful magnet, ensuring critical damping and high power handling.

Ditton 66 employs a 12" bass transducer capable of exceptional
quality low frequency reproduction. The diaphragm is formed of
heavy fibre, plasticized to prevent resonances and suspended by
means of a neoprene roll surround and concentric rear suspension.
The result is ample linear excursion for lowest possible distortion on
bass notes. Finally, a 12" auxiliary bass radiator with double roll suspension ensures correct ultra -bass reproduction to 16 Hz.
These drivers were totally researched, designed and built by Celestion
to work together in the Ditton 66. Exceptionally clean, wide-open
sound, outstanding dispersion and transient response, and total
harmonic distortion of well below 1% at almost all frequencies
-these qualities combined make a truly aristocratic performer of the

Ditton 66.
Listen to and become a discriminating owner of a pair of Celestion
Ditton 66's-as enduring in their excellence as the company which
built them.

Sole North American Distributors:
ROCELCO INC. 160 Ronald Dr. Montreal, Canada H4X 1M8
Phone (514) 489-6842
Los Angeles: (213) 985-5707 Chicago: (312) 381-4559 New York: (516) 938-4057

Also Distributors for Decca Cartridges and Record Cleaning Devices

AmericanRadioHistory.Com

eSPECTR O
POWER!
THE SUPER CLEAN
SPECTRO ACOUSTICS
MODEL P-202

work, anyhow (the room just filled
with smoke), and so there was no reason not to use it. Maybe a tenth of
one per cent of informed record listeners got so far as to try the Separate
Baffle back in those days. The rest of
them went along with the standard
open -back cabinet, assuming they did
anything as fancy as that; as now,
there were countless table -top machines with speakers in their lids or in
the front panel, for a slight but very
limited improvement over the old
acoustic phonograph.

the same; triangles simply did not exist. You could hear a piccolo faintly, if
it didn't play too high.
No highs and a heavy, boomy bass;
it was a bad combination. But in the
end we got used to it and enjoyed it
for the music it brought us, there
being, as far as we knew, no other
kind of reproduced sound. This
boom/muffle effect was in fact wholly
"normal" for reproduced music and
voice, right up until the advent of
popular hi fi in the late '40s.

Tuned Boxes and Horns

Remember..., Remember
I

should toss in

a

word about the

Orthophonic Victrola, from around
the time Victor became RCA Victor.
The Orthophonic disc was electrically
made, via microphones and electrical
cutters, but the Orthophonic phonoSuggested Retail $375.00
Spectro-Acoustics Model P-202

CLEAN, STABILIZED POWER
SPECTRO-ACOUSTICS embodies both in its
Model P-202 Power Amplifier. Specifications
and price are two good reasons to invest your
listening pleasure in SPECTRO-ACOUSTICS
equipment. Craftsmanship comes with the
name.
Not less Iran 100 watts, RMS, continuous
power per channel. Both channels are driven
into 8 ohms at any frequency from 20 Hz to
20.000 Hz with no more than 0.25% total
harmonic distortion.
Power at clipping is typically 200 watts per
channel.
Instantaneous clipping indicators far more
accurate th.3n conventional meters.
Easily driven by any receiver or pre -amp.

Automatic limiters and protectors for all
load condit ons.
SCAMP
(Self Contained AMPlifier) modular construction for rugged, reliable operation and serviceability.

graph was still acoustic powered.
What it had, though, was an ingenious
and carefully designed horn loading,
a folded -horn system, which
took
hold of a lot more bass than any earlier standard acoustic machines, particularly via the new electrical recordings. Today, the Orthophonic Victrola
sounds pretty tinny and thin, but can
vouch for its amazing effect upon us
at the time. There was not only an extension of the low end into what
could really pass for bass sound, more
or less, but the volume was-still
acoustic-remarkably loud. This was
one of the earlier examples of horn loaded efficiency in sound reproduction, powered entirely from the energy of the moving "needle." There
were other famous models, acoustic
and electric-as
remember the
Brunswick Panatrope was electrical;
but the Orthophonic Vic. was the one
that really impressed musical people
who bought recordings.
By comparison, the succeeding
electric phonograph in its stand-up
cabinet made a monstrously big bass
noise, and remember intensely disliking it. Instinctive dislike of the
boom bass? Maybe. It was a violently
resonant effect, going off with a rattle
and a blast on certain pitches, the
speaker simply breaking up into
meaninglessness. But think the real
trouble was the concomitant lack of a
high end. "Nothing over 4000 cycles,"
we used to say but actually the roll off
(approaching a cut off) left very little
useful sound above 3 kHz. Hard to believe today. Not a trace of an "S." The
sibilants were identical with the fricatives (S and F). Nor any more than the
barest hint of instrumental color in
music, so that flutes and violins were
I

I

For more detailed information, see your local
dealer or contact SPECTRO-ACOUSTICS, INC.

today.

I

I

Ask about our Model P-101
Model 210 Grzphic Equalizer.

pre -amp

and

SPECTRO

ACOUSTICS, INC.
1309 E. SPOKANE
[509] 545-1829
PASCO. WASHINGTON 99301
Check No. 36 on Reader Service Card

We had moved precipitately from
the shrill acoustic sound, tinny and
minus bass, straight to a sound which
wó_ just the opposite, muffled and
bass -heavy. And here, opportunely,
entered the juke box, on the most solid of practical grounds. In that astonishingly prolific public instrument, the
boomy resonance was magnified unbelievably and, in the jukey sort of location, was absolutely ideal. First, a
strong, thumpy rhythm, dominating
all else. Second, a super -muffled high
end where highs were quite useless-drowned out or swallowed up
by assembled humanity and vast
amounts of talking and other extraneous noises. The boom bass moved
easily around every corner and into
every nook, non -directional and
largely immune to absorption. So the
juke box was king for a generation
and inevitably influenced the home
receiver, the radio -phonograph in the
living room. If people wanted anything more, it was more of this boom
bass (though this purist continued to
hate it!). So the stage was set-for the
bass reflex. And there it was-a new
all-around cabinet with a back which
could produce lower, stronger bass
than any open cabinet and, with careful tuning, might even produce a
crisp, relatively flat bass too. And it
wasn't any bigger than the usual box
either-maybe smaller.
The tuned bass reflex box came in
slowly. It gradually proliferated, making its way into what eventually became the early world of hi-fi componentry. My memory is hazy-was it
first used in the 1930s? Was it a Jensen
patent? (And is the term still protected? If so, all credit where credit is
due.) But for many years, personally
remember this type of tuned cabinet
with its solid, well -insulated insides
and its tuned port to let out the back
wave, as pretty much the elegant standard in good -quality, enterprising
home systems amid the beginnings of
do-it-yourself. That would take us
right up to the late '40s, after the War,
I
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If you're surprised tolearn

that tubes solve some amplifier problems best,
you have something to learn about amplifiers.
And about LLB.

It may seem courageously retrogressive for a company
to introduce a tube amplifier-even a highly advanced
type-to the semiconductor audio world of 1976. Especially
for a company only recently established in the-U.S. market
with a comprehensive line of solid-state amplifiers and tuners.
But for LUX, it is simply consistent with our philosophy:
whatever path may lead to improvement in the accuracy of
music reproduction will be explored by our audiophile/
engineers. Whether it leads to transistors or tubes.
Certainly, transistors are not about to be obsoleted
by tubes. However, there are some amplifier problems that
tubes still handle better than transistors. Overloading
is one such problem.
When a solid-state amplifier is driven beyond its rated
power, it clips abruptly. Engineers call it"hard"clipping. The
term is apt, as the sound from the spurious high -order odd
harmonics is raspy and irritating. Further, if the overall
circuitry is not stable, and the protective circuits not very
well -designed, the distortion is extended in time beyond the
moment of overload. Drive a tube amplifier beyond its rated
power and it too clips the waveform, but gently and
smoothly. This "soft" clipping introduces much smaller
amounts of odd harmonics. The distortion is far less irritating,
hence less noticeable.
Notch (or crossover) distortion, present in many
transistor amplifiers, is another source of spurious high -order
odd harmonics. It occurs when the transistor output
circuits are not able to follow the musical waveform accurately
at the points where it changesfrom positive to negative
and back again. Since notch distortion, unlike clipping, is at a
constant level regardless of the power the amplifier is
delivering, the ratio of this distortion to signal is worse at lower
power. The gritty quality heard from many transistor amplifiers,
particularly when they are playing at low levels, is usually
due to crossover distortion.
Of course, tubes also have their limitations. Especially

conventional tubes. The only tube previously capable of
high -power amplification-the pentode-has inherently higher
levels of distortion than the triode. Existing lower -distortion
triode tubes cannot deliver sufficiently high power as a
simple push-pull pair. But LUX, together with NEC engineers,
has developed the first of a new breed of triode tube, the
8045G, which with other related technological advances,
makes possible a high -power, low-distortion triode
amplifier-the Luxman MB-3045. Among the differences in
this new triode: the plate -electrode uses a special bonded
metal with high heat-radiation characteristics. Also, the
fin structure further aids heat dissipation.
LUX also developed a low -distortion high -voltage driver
tube, the 6240G, capable of delivering over 200 volts of
audio signal to the output triodes. Also, a new output
transformer (LUX's,long-time special area of expertise) has
been designed to take optimal advantage of the triode
configuration feeding it. The quadrafilar winding and core
technology of this transformer represents another breakthrough. Overall, from input to output, the use of advanced
design direct -coupled and self -balancing differential amplifier
stages ensures stability and minimum phase shift.
The MB -3045 produces a minimum of 50 watts
continuous power into 4, 8, or 16 ohms, at any frequency
from 20 to 20,000 Hz, with total harmonic distortion no more
than 0.3%. As the MB-3045 is monophonic, a pair of them
connected to a stereophonic preamplifier will not be
subject to stereo power-supply interaction.
Now, we don't expect the MB -3045 to become the
world's best-selling amplifier, any more than our highest power solid state power amplifier, the M-6000 priced
at nearly $3000.
You'll find both at our carefully selected LUX dealers
who will be pleased to demonstrate them for you. And any
of the other dozen or so LUX models. It's why they're
LUX dealers in the first place.

When a typical
transistorized
amplifier tries to
deliver more
power than it can.
the top and
bottom edges of
the waveform

"clip" sharply
and abruptly ..and
not always symmetrically. Result.
high -order har-

monic distortion...
raspy and irritating
When a tube
amplifier. such
as the Luxman
MB -3045. is
driven into over
load. the 'Clipping' is softer.
with more
rounded edges
to the waveform
The resulting
distortion is
much less audibly bothersome.

Luxman MB -3045 monophonic tube power amplifier.
50 watts minimum continuous power into 4, 8, or 16
ohms, 20-20 kHz; total harmonic distortion no more
than 0.3%. Frequency response: 10 to 40 kHz, ± dB
Signal to noise ratio. 95 dB. Variable sensitivity, control
for matching gain to any preamplifier. $445.00 each.
Luxman CL-35 Ill stereo tube preamplifier. Total
harmonic distortion: 0.06% at 2.0 V. 20-20 kHz, all
1

output signals. Frequency response: 2-80 kHz, +0
-0.5 dB. RIAA equalization: ±0.3 dB. Features
include: tape monitoring and dubbing, 6 selectable
turnover frequencies, twin high and low noise filters.
switchable phono -input impedance (30, 50, 100
kohms), variable input sensitivities. $745.00.

LUX Audio of America, Ltd.
200 Aerial Way, Syosset, New York 11791
In Canada: AMX Sound Corp. Ltd., British Columbia; Gentronic Ltd., Quebec
AmericanRadioHistory.Com

when hi fi (and this magazine) first began-literally-to boom.
Horns? Paul Klipsich didn't produce
the first horn -loaded loudspeaker, if
you count the old acoustic Orthophonic and the fireplace baffle but
his, no doubt, were (and are) among
the very best and most ingeniously
folded. Exponential expansion of the
space behind the speaker (or in front),
to load up, pull down, and smooth
out the bass range-and to maximize
efficiency.
don't remember who
built the first concrete house -size
horn monster, but this excellent principle for getting good, and flat, bass
has always been bulky (not to say
complex) even in its folded format,
and that is probably why the bass reflex in its numerous variants was the
type we listeners got to know as a
standard.
It blossomed everywhere, and there
was only one major hitch to its operation-assuming that you had tired of
juke boom and wanted a lower, crisper bass out of your box. In those days
you bought your loudspeaker as a
component and installed it in a separately bought cabinet. Chaos! For the
essence of this system is the careful
tuning of the cabinet space and port
to the characteristics of the speaker.
This delicate matter was left to the
home user or the non -knowledgeable
dealer and 99 per cent of the time it
was botched. Just put the speaker into
the cabinet and turn on the juice! Either it boomed unmercifully, or it
didn't, and very few of us knew
enough to understand that we could
do something about it. Most of us assumed that the sound we heard, so to
speak, came straight from the loudspeaker-and if there was an unlovely
thump and boom, then that driver
couldn't be a very good one. Mushy
kettledrums, growly string basses,
were speaker unit faults. Not so!
More likely, a mistuning of cabinet
and speaker, to produce a big resonant peak due to the resonances of
speaker and cabinet coinciding, instead of being smoothly offset to carry
the speaker's range lower than its free
I

Thir...protectr your mort eHpenrive
hi-fi investment.
Recognizing that a penny saved is a penny earned, may we suggest
that try;ng to economize by putting off the replacement of a worn
stylus could be like throwing away five dollars every time you play a
record. (Multiply that by the number of records you own!) Since the
stylus is the single point of contact
between the record and the balance
of the system, it is the most critical
STEREO DIREG1 component for faithfully reproducing sound and protecting your recBUYING GUIDE
ord investment. A worn stylus could
irreparably damage your valuable

record collection. Insure against

this, easily and inexpensively, simply by having your dealer check
your Shure stylus regularly. And,
when required, replace it immediately with a genuine Shure replacement stylus. It will bring the entire
cartridge back to original specification performance. Stamp out waste:
see your Shure dealer or write:
Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204
In

'

Canada: A. C. Simmonds & Sons Limited

SHURE

FREE! 1975 Stereo Directory & Buying Guide with the purchase of a Shure V-15 Type
Ill, or the
M95 series, M75 Type II or M91 series of cartridges. Simply send us your warranty
card with the
notation "Send Free Buying Guide." Hurry-offer subject to supply.

Check No. 34 on Reader Service Card
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air resonance....
All this, of course,

is primer stuff for
anybody who knows his present hi fi.
Nevertheless,
suspect that a good
many sharp readers of Thiele and the
others are unaware of the earlier
background, so well known to us,
who are older. In another installment,
I'll continue the capsule history of
speaker bass and speaker fashions
through the hi-fi ages and will hope
you oldsters will go nostalgically along
with me.
I
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JVC
JVC receivers (top to bottom). 5100. 5200. 5330 5400. S600

JVC introduces five new stereo receivers that carry the unmistakable
stamp o' high fidelity professionalism.
Starting with clean cut laboratory styling; precision, linear slide tone controls
and direct -action pushbutton function
selectors, the professionalism of these
outstanding components cont'.nues
every step of the way with JVC's innovative, pace setting engireering. Each
model snares much of the uncommon

in common with the top professionalthe S600. Expensive and sophisticated
phase lock loop circuitry Center -of channel and signal strength tuning
meters. Quadrature detector circuitry.
And smooth, gyro -bias tuning.
Whichever new JVC professional
you select, you can be sure it's a feature -packed receiver. If you're planning to spend about two hundred
dollars for a receiver, or as much as
Check No.

15 on Reader Sereic.e Card

AmericanRadioHistory.Com

seven hundred and

fifty-think like

a

professional. Think JVC.
Call for the name of your nearby
JVC dealer. lie's professional. too.

c

JVC America, Inc.. 58-75 Queens Midtown
Expressway, Maspeth, N.Y. 11378
(212) 478-8300-Toll free: 800 - 22)-7502

Behind The Scenes

Bert Whyte

IN

1974, THE

long-playing,

1/3 -rpm record celebrated
its 25th anniversary. It is, of
course, the prime medium for recorded music and an economic giant.
Now, in 1976, open -reel recorded
tape has reached its 25th anniversary
and, sad to say, has fallen on parlous
times.
Twenty-five years ago, I was, in essence, the mid-wife at the birth of
open -reel music tape. I was with Magnecord at the time, and negotiated a
pact with George Mendelssohn, President of Vox Records (who was as venturesome then as he is today), to produce open -reel recordings which we
called "Magnecordings by Vox." The
tapes were, of course, monophonic,
at 7'/z ips, full track, although seem
to recall we issued some half-track
tapes as well. The signal-to-noise ratio
was a snappy 48 dB, but they were
duped one -to one, using a battery of
Magnecords as slave units. The tape
masters were of European origin, on
huge 14 -in. reels, and the tape oxide
was a bilious yellow which shed all too
easily. Even back then, we were ambitious enough to turn out such items
as Otto Klemperer and the Vienna
Symphony Orchestra performing the
Mahler 2nd Symphony.
A little later, a few small companies
produced some mono tapes. Then
RCA got into the act, producing
mono tapes they called "orthophonic," and not long after that Livingston and Concert Hall Society produced the first stereo tapes. Finally, in
33

I

"major company" stereo tapes, and open -reel
music tapes were well and truly
launched. Columbia, Vanguard, Mercury and other companies issued stereo tapes. Ampex created United Stereo Tapes and became a major factor
in the business. Quite a respectable
catalog of pop and classical tapes was
built up, and sales of half-track stereo
tapes had reached about $7 million
1954 RCA issued the first

per year, when the stereo disc was in-

troduced in 1958.
Although the technical quality of
the early stereo discs left a great deal
to be desired, they had one very sig-

nificant advantage over the stereo
tapes, and that was that they were far
lower in price. Consider the fact that a
stereo tape of the Tchaikovsky 6th
Symphony cost as much as $18.95 versus $5.95 for the same music on stereo
disc, and you can understand why
there was a rapid erosion of the sale of
stereo tapes. As the quality of the stereo discs improved, the sales of stereo
tapes decline even more drastically.
Why the big price differential between tape and disc? You must remember that the stereo tapes were
made in what we call today "halftrack" stereo, that is two channels
played back in one direction from
supply reel to take-up reel. Thus, if a
piece of music was 46 minutes in duration, it was necessary to use a length
of tape that would give you this running time at 7/ ips. The tape reel
alone cost more than the basic disc
pressing, to say nothing of the sheer

mechanical and handling complexities of tape duplicating, with
their subsequent higher labor costs.
As the stereo disc gained momentum,
there came a period when the stereo
tape market was so depressed, that
none of the companies issued new releases for many months.
Finally, when the stereo tape market was at its very nadir, Ampex came
to the rescue by introducing the quarter -track stereo tape. In this configuration, there are four tracks interleaved with appropriate guard bands,
with one set of stereo tracks (1 and 3)
running from supply reel to take-up
reel, and at the conclusion of the first
pass or "side," the reels are reversed
and the other set of stereo tracks (2
and 4) are played. Naturally, at the
conclusion of the second pass, the
tape has wound onto its original reel
and is once again ready for playback.
Of course, each set of stereo tracks is

derived by approximately halving
each track of the original two -channel
format. Thus, for any given amount of
playing time, the quarter -track stereo
format requires but half the length of
tape that would be necessary in the
half-track stereo format. Evidently,
the cost of the duplicating tape was a
major factor in the overall costs of
producing stereo tapes, so when the
tape requirements were halved by
adoption of the quarter -track format,
Ampex was able to substantially reduce the price of its stereo tapes. To
be sure, they were still more expensive than their counterparts on
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Powerful
alternative.
SAE 2500 Professional Dual -Channel Power Amplifier

When you compare power amplifiers, you have to look at the
hard facts. The SAE 2500 Professional Dual -Channel Power
Amplifier has them-top power, specifications, reliability and
features that make it the most "powerful alternative."
Power. 450 Watts RMS per channel, both channels
driven into 4 Ohms from 20Hz to 20kHz at no more
than 0.1% total harmonic distortion. Or, 300 Watts

RMS per channel, both channels driven into 8 Ohms
from 20Hz to 20kHz at no more than 0.05% total harmonic distortion.*Plus, a new, smaller wide-channel power
transformer coupled to 4 computer -grade capacitors for a
power supply that varies no more than 10% from no load to
full load. (For extra protection, there are relay and thermal
cut-out devices.)
Other Specifications:

to rated power at 4 or 8 Ohms with any 2 mixed
0.05 Max.
frequencies between 20Hz and 20kHz at 4/1 voltage ratio
±0.25d13, 20Hz to 20kHz
at
rated
power
Frequency Response
Greater than -100dB below rated power
Noise
2.5psec. rise and fall time
Transient Response of any Square Wave
40V/g sec.
Slew Rate
Front panel: 19"Wx7"H, Chassis: 153"D
Dimensions
(excluding handles, controls and connections)
*These specifications comply with FTC requirements for power
amplifiers.

IM Distortion from 250mW

Reliability. The SAE 2500 gives you high current capability
with Parallel -Series-Output Circuitry (PSO)-without loss of
wide power bandwidth, low leakage current or super -high
slew rate. Sixteen triple -diffused output transistors have an
electrical and thermal SOA 50% higher than maximum design
requirements for reliable high demand capability. This configuration can handle anything from continuous full signals
to highly reactive surge loads-all day long without failure or
overheating. Dual relay disconnect circuits and plug-in board
design further assure reliable performance.
Features. Feedback level controls assure a constant input impedance of 50k Ohms and reduce the noise figure to more
than 100dB below rated output in all positions. Loudspeaker
protection relay -activated circuit automatically disconnects
speakers in case of ±DC outputs. Plus, direct power reading
VU meters and forced air cooling.
The SAE 2500 Professional Power Amplifier weighs only 58
lbs. making it practical for portable sound reinforcement,
public address, communications and recording applications.

The professional alternative.
Á

.

`

D STORT ON is 8 OHMS, FULL POWER 49V RMS
BOTH CHANNELS DRIVEN

2500 INTERMODULAT ON
%IM
.1

Scientific Audio Electronics, Inc.
P.O. Box 60271

.01
.001

30mW 100mW 300mW 1W

3W

10W 30W

100W

300W

8 OHMS, FULL POWER 49V RMS
C
BOTH CHANNELS DRIVEN

Terminal Annex
Los Angeles, California 90060
Please send me the reasons (including available literature) why the SAE 2500
Professional Dual -Channel Power Amplifier is the "Powerful Alternative."

2500 TOTAL HARMONIC DISTORT ON
%THD
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.00
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200Hz
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disc, but the differential was relatively
modest.
The adoption of the quarter -track
stereo format was a much needed
stimulus to the open -reel tape market, but it was not without its problems. First and foremost was that tape
decks needed a playback head of the
proper configuration to reproduce
the new tapes. The tape machine

units were in the hands of the consumers. Then there was the irksome
problem of inter -channel crosstalk.
To give an example, when playing
stereo pair of tracks 1 and 3, the stereo
pair of tracks 2 and 4 are going by the
head backwards. If there is insufficient isolation between the pairs
at an unfortunate juxtaposition, such
that a pianissimo section is being
played while a fortissimo section on
the other pair of tracks is passing at
the same instant, there will be leakage

manufacturers were quick to jump
into the breach, but it still! was some
time before large numbers of the

and the sound of tracks 2 and 4 will be
heard backwards, superimposed on
tracks 1 and 3.
Many people have thought that this
crosstalk is the fault of the tape duplication. In the earlier days of the quarter -track stereo format, the fault lay
usually in the playback head, where
the crosstalk was the result of a transformer coupling phenomenon between adjacent pairs of head stacks.
Improvements in head design have
eliminated most of this crosstalk problem, but it still crops up in certain tape
decks. A typical stereo playback head
these days should have isolation between channels of better than 50 dB,
and providing the playback is not at
very elevated levels beyond the usual
domestic situation, crosstalk shouldn't
be bothersome.
Within two years after the adoption

Many hi-fi enthusiasts bought a
Crown DC -300A power amplifier
because they were impressed
by its performance specs, and
by the quality of its "listening"
performance. It was, for them, the
"ultimate" amplifier.
Why not do what they did? Compare the specs for the Crown
DC -300A with those of any other
amplifier. Compare the clean,

pure DC -300A sound that comes
from low -distortion circuitry and
plenty of headroom. And especially compare the DC -300A with
its smaller relatives, the Crown
D -150A and D-60. Same clean,
pure sound, less power, but maybe just what you need.
Use your own judgment. You
could find your ultimate listening
standard in Crown.

DC -300A Stereo Amp

D -150A

155 watts per channel min.

80 watts per channel min.
RMS into 8 ohms

RMS into 8 ohms
(1-20,000 Hz), no more

Stereo Amp

D-60 Stereo Amp
watts per channel min.
RMS into 8 ohms
(20-20,000 Hz), no more
than .05% total
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(1-20,000 Hz), no more
than .05% total
harmonic distortion.

than .05% total
harmonic distortion.

Fast playback coupon
When listening becomes an art,

harmonic distortion.

Send directly to Crown for fast info on amps.
Name

crown

Address

Box 1000, Elkhart IN 46514

City
State

Zip
A-1

of the quarter -track stereo format,
open -reel tape was prospering. Ampex reorganized its operations and
formed Ampex Stereo Tapes. Under
this umbrella, Ampex turned out
open -reel stereo tapes for a multitude
of record companies. Many other
companies independently produced
open reel tapes. It is claimed that by
1966, open -reel tape sales were running at an annual rate of $36 million.
In 1974, this figure had shrunk to
about $2 million a year. What had
happened once again to bring open reel tape to this low estate? It is hard
to say. Certainly there were continuous improvements in the stereo disc,
which undoubtedly cut into tape
sales. Probably, a lot of people were
satisfied with the quality of the cassette format, especially when Dolbyized, and moved out of open reel.
It must be admitted that, with all of
the advantages of open reel tapes, the
omnipresent and ongoing problem of
tape hiss turned many people away
from open -reel tape.
Ampex addressed itself to allaying
the hiss problem by coming up with
better duplicating tape and more sophisticated methods of tape processing, as witness their Ampex 2 tapes
and then their EX -Plus tapes. As readers of this column know, long and
loudly championed the idea of Dolby
B processing for open -reel tape, and
finally Ampex capitulated. Eureka!
thought we had it made and the tape
millenium had arrived. The first examples of the Ampex Dolby B tapes were
very promising with that old bugaboo
tape hiss finally laid to rest. Alas, the
ongoing program has been inconsistent. Some tapes are fine, others, while
free of hiss, have other defects, most
commonly what sounds like tape sat I

Check No. 6 on Reader Service Card
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If all loudspeakers were tested

with a square wave,
only one we know of would pass.
0111S. Our new Phase-LinkTM loudspeakers would pass this demanding test
because they do not exhibit the phase
distortion present in most conventional
loudspeakers. Phase distortion is one of
the reasons you do not see a square wave
being used to test speakers; cartridges
and amplifiers, yes, but not loudspeakers.
Phase Distortion Explained. Phase
distortion is heard as a blurred sound
picture and prevents accurate localization of instruments. It is most noticeable
in the low frequency range at higher volumes. It occurs in most conventional,
multi -way loudspeakers at the crossover
point, when the same note is being reproduced by two drivers. Because today's
high quality loudspeakers have virtually
solved the problems of frequency response as well as harmonic and inter modulation distortion, the study and correction of phase distortion is all the more
important if you are to literally recreate
the original performance.
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ing signal cured the amplitude "suck
out" and the variable phase shift. It

made the audible output of the loudspeaker virtually identical to the
input-the square wave, for example.

Another Refinement.
Diagram B. A high qual ty conventional loudspeaker
(left) and our new Phase -Link loudspeaker (right)
reproducing a square wave. What happens to the
square wave is what happens to music.
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hours of critical listening tests confirmed
this.) 3. That it could be effectively eliminated through sophisticated technology.
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Diagram C. Our new Phase Link filler driver
provides a compensating signal to eliminate
"suck out" and variable phase shift.

Your Listening Experience. The
importance of our new Phase-LinkTM
technology and square wave tests is of
course determined by the fidelity of the
music recreated by our speakers. It is
your sensitivity to the accurate reproduction of music that will give them their
severest test. It is our technology which
will insure they pass, for rarely has
technology served music so well.

Diagram A. When drivers are placed in -phase, a
problem of audible "suck out" is created.

Our Research. At the

PHASE -LI

4,-

Our Product. The experimental
speaker developed by Madsen and
Hansen was far too expensive to consider
for distribution to the audio consumer.
A practical solution had to be found.
At this point Bang & Olufsen engineer,
E. Baekgaard began his work with
mathematical computer simulation. He
discovered that the fixed phase shift,
present in most conventional speakers
(drivers alternated 180° out -of-phase)
could be "cured" by placing all drivers
in -phase. However, when this was done,
an audible amplitude "suck out" was
created (See diagram A.). It was to solve
this problem that an additional narrow
band filler driver-the Phase-LinkTM'
Driver- was developed. Its compensat-

Phase-LinkTM

loudspeakers have their drivers
mounted on a common acoustic axis
so that the sound from each driver
will reach your ears simultaneously. That
is the reason for our slightly canted grill.

Because the ear is sensitive to phase
distortion mainly in the lower frequencies,
Phase-Link is used between the low -

1973 AES con-

frequency driver and the mid-range
unit in the high power, 3 -way systems
(M-70, S-60) but not between the
mid -range and tweeter. In medium power, 2-way systems, one Phase -Link
driver is used in 12dB/oct. filter
combinations (S-45, P-45). Low-power,
2-way systems (S-30, P-30) do not
utilize a Phase -Link driver but instead
eliminate phase distortion through a
sophisticated 6dB/oct. filter technique.

vention in Rotterdam, two
Bang & Oulfsen engineers,
Madsen and Hansen, presented a paper on audible
phase distortion. This paper
represented three years of
concentrated research within
which they developed an
electronic crossover, tri -amplified loudspeaker that
allowed them to demonstrate three
important facts: 1. Phase distortion
did indeed exist in loudspeakers. 2.
That it was audible. (Hundreds of

Bang & Olufsen speakers include the
M-70, shown on trumpet stand
(supplied), three bookshelf models,
the S-60, S-45, and S-30, and two wall
panel speakers, the P-45 and P-30.

Bang &Olufsen
Bang & Olufsen of America, Inc., 515 Busse Road, Elk Grove Village, Illinois 60007

Check No.

3 on

Reader Service Card
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uration and a compressed sound. A
visit to Ampex in Elk Grove revealed
that in production an automated tape
level sensor was in use, and it is possible the level threshold was set too
high so that the red "no-go" light
came on too late. Then there were
Dolby B tapes, that in spite of this processing, still had tape hiss. This wasn't
the fault of Ampex, since a number of
Dolby A masters sent to them by their
record company clients were not
made from Dolby A originals, and
therefore had the tape hiss of the

"straight" originals. While Ampex was
producing 8 -track cartridges and cassettes by the skillion, open-reel sales
continued to decline. Then there was
a management reshuffling at Ampex
Stereo Tapes, and, after a while, the
announcement that Ampex was getting out of the pre-recorded tape
business. At first it appeared as if Ampex would continue to duplicate
tapes, but have the business of selling
and distributing the tapes handled by
their record company clients. Although it is hard to find out what is re-

ally happening, it now appears that
they will get out of open -reel processing altogether. Period. I assure you
that there are plenty of die-hard
open-reel enthusiasts to whom this is
very bad news indeed.
Enter at this bleak moment, the firm
of Barclay -Crocker, of 11 Broadway,
New York. Tony Barclay and John
Crocker are two enterprising gentlemen, who several years ago decided to go into the business of selling
open -reel tapes exclusively. They

published

a

catalog of open -reel

tapes, and six times a year, a supplement of new releases and chatty information about music and tape matters,
which they call Reel News. As you can
imagine, with Ampex Stereo Tapes

ßOZAK QUALITY
in room -sized

pockges.

years now, they have courageously
decided to go into the open -reel tape

duplicating business themselves.

Bozak realizes that it takes a room
of generous proportions to take
full advantage of the power available from the Concert Grand, the
classic speaker system against
which all others have been judged
for a quarter century.
That's why Bozak makes compact speakers for conventional
rooms. They are smaller than the
Concert Grand, but each contains
the identical component speakers
found in that magnificent system;
the only difference is in the number of speakers used.
Maybe the Minnesota Orchestra wouldn't fit in your living room,
but the Budapest String Quartet
would.
Your Bozak dealer will gladly
let you hear the full line of compact Bozak speakers - Rhapsody
TEMPO, model 301 FD
243/4" H, 141/2" W, 11'/2" D
with ample power -handling capacity for all but the largest rooms; Tempo for your apartment living
room, and Sonora for your library bookcase. We'll gladly send you his

name.

BOZAK,

their principal supplier of product,
the news of the imminent demise of
the Ampex operation was a real
shocker! After mulling over the situation for awhile, and reasoning that
there are an awful lot of people with
open -reel tape machines, and that the
sale of high -quality tape decks has
been in an upward curve for some

Inc.

Box 1166, Darien, Connecticut 06820
(203) 838-6521

Thus, they have purchased as a starter,
an Ampex master playback unit and
several slaves. They are lining up all
their ancillary equipment such as Dolby A Units and Dolby 320 B generator,
etc. They are retaining the services of

Harold Kovner, a well-known engineer versed in tape duplication procedures, and Jerry Bruch, a recording
engineer of considerable reknown,
who has been associated with the fine
Unicorn recordings. have acted as a
consultant to them in the initial set-up
and will do the master evaluation for
them. They are determined to run a
ultra high -quality operation. For example, the duping tape will be the
equivalent of Scotch 177 Dynarange
or better. Then the running master
will run at 60 ips and the slaves at 30
ips, so the resultant 71/2-ips copies will
be at a relatively low 2 -to -1 duping ratio and should be virtually indistinguishable from the master. At
present they are busy trying to line up
the various record companies to convince them to enter agreements for
the production of open -reel tapes. It
is their intent to try for London, DGG,
RCA, Columbia, Phillips, Vanguard,
and Vox as their principal clients.
Needless to say, more power to them!
If they can maintain the stringent
quality -control procedures they have
imposed on their operation, open reel tapes will have a new lease on
life.
I
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Photographed at 200X magnification with 1.5 grams t-acking force,
you can see record vinyl being worn away.

Photographed at 200X magnification with 1.5 grams tracking force,
record shows no visible wear.

This iswhat happens
every time you play a record.

This is what happens
after you apply Sound Guard.

V`i
TM

Introducing Sound
The first product ever that
protects records against wear,
without resulting loss in
frequency response or fidelity.

Every time you play a record
you destroy some of its sound.
Under 200X magnification you
can see the stylus peeling flakes
of vinyl off groove
surfaces. You literally see
sound being worn away.
Until now, no product
could protect records

itself to the groove surfaces to
substantially reduce wear.
(The film thickness is less than
0.000005': )
Unlike sticky silicones, it is
dry with a built in anti -stat.
But does Sound Guard adversely affect frequency response
or fidelity? For conclusive proof,
we asked the most respected of
the independent audio laboratories
for an exhaustive evaluation.
Their results were astonishing!
Test results

Sound

Guard

Sound

Guard..

Record
Preservation
Kit

against wear without interfering
with sound fidelity.
An answer
from outer space
From Ball Corporation
research into dry lubricants for
NASA's Orbiting Solar Observatories came a new technology,
one derivative of which is now
known as Sound Guard?
Applied with a non-aerosol
pump sprayer and buffed with a
velvet pad (both provided),
Sound Guard molecularly binds

1.

The application of
Sound Guard

to a stereophonic
or CD -4 quadraphonic disc
does not in any
way degrade
audible frequency
response.
increases the
Guard
2. Sound
significantly
by
records
life of the
wear.
record
reducing
3. Sound Guard significantly
retards increases in random noise
content (surface noise) and total
harmonic distortion caused by
repeated playing.
4. Records treated with
Sound Guard do not attract dust
as readily as untreated discs.
A 12 -page report of the complete test results will be mailed
with every order.
AmericanRadioHistory.Com

Like it or your money back
As of now, the only way you
can buy Sound Guard is by ordering direct. Just fill in the coupon
(or write: Sound Guard,
P.O. Box 3300, Muncie, IN 47302)

and enclose your check or money
order payable to Sound Guard.
$5.99 for one Sound Guard kit plus
$1.00 for postage and handling.
For two or more kits, pay
$5.99 each and we'll pay postage
and handling. If not satisfied, return the unused portion and we'll
refund your money or replace
the product at your option.
Sound Guard keeps your good
sounds sounding good.

r

Turntable used: Empire Model 598III.

Sound Guard
P.O. Box 3300, Muncie, IN 47302
Yes, I'm interested in Sound Guard.
Please send me one Sound Guard
kit. I am enclosing a check or money
order for $6.99 ($5.99 plus $1.00
for postage and handling).
Sound
Please send me
Guard kits. I am enclosing a check or
($5.99 each
money order for
kit-postage and handling free).
Make check or money order payable
to Sound Guard.
Name

Address
City

Zip
State
AU -4
(please print clearly)
Ball
Corporation's
is
Guard
*Sound
trademark for its record preservative.
©Copyright Ball Corporation, 1976.

Underotanding
The flAB EGA 5tandard
Herman Burstein
THE CURRENT National Association of Broadcasters

(NAB) Standard for Magnetic Tape Recording and
Reproducing (Reel -to -Reel) appeared in April 1965.
Although more than 10 years have passed, the nature of
standard tape equalization tends to remain obscure and imperfectly understood. I gather this both from audiophiles'
questions and statements that are made in some of the popular periodicals devoted to audio.
Such misunderstanding is partly due to the complexity of
the subject, which entails the velocity characteristic of the
playback head; gap loss, electrical losses, resonance effect,
and contour effect of the playback head; electrical losses of
the record head; magnetic losses of the tape; surface in-

duction of the tape; magnetic flux entering the core of the
playback head; maximization of signal-to-noise ratio; minimization of distortion, and achievement of flat record -playback response.

Misunderstanding is also due to the indirect and piecemeal manner in which the equalization standards are
presented. The playback curve in the 1965 Standard is visually much different than the playback curve ordinarily shown
in the popular audio periodicals, although one is translatable into the other. The 1965 Standard shows a playback
curve with apparent treble boost and bass cut, whereas the
curve popularly shown has treble cut and bass boost. To put
the entire NAB equalization standard together, one has to
hunt through various sections of the 1965 Standard, including footnotes. One finds only hints, rather than a
straightforward statement, that record -playback response
should be flat (within certain tolerances).
Presumably an understanding of standard tape equalization is desirable to the aduiophile, perhaps as knowledge
in itself and perhaps to assist him in the use, modification,
and even construction of tape equipment. To provide this
understanding, we shall assume operation at a standard
speed of 71/2 ips. In principle, what is said about 71/2 ips applies to other speeds, except for differences in amount of
frequency losses and therefore in equalization required. We
shall also assume operation at "normal bias" for a given
o
s
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1-Typical unequalized record -playback response of

tape deck at 71/2 ips.

20K

a

recording tape-the tape recommended by the tape deck
manufacturer and/or chosen by the user. Normal bias is approximately that which minimizes distortion in recording.

Unequalized Record -Playback Response
First we require a clear understanding why equalization is
needed. Therefore, Fig. 1 shows the typical unequalized
record -playback response of a high -quality tape deck at 71
ips, using good tape, with normal bias for this tape. Although input to the deck is flat-constant amplitude for all
frequencies in the audio range-output is anything but flat.
Output rises steadily until about 4,000 Hz and soon after
drops quite abruptly.
Ideally, record -playback response should be flat (or nearly so), represented by a horizontal line throughout the audio range. Clearly, bass boost and treble boost are needed
to restore flat response.
Departure of an unequalized tape system from flat response is largely explained by two factors: (1) rise in output
of the playback head as frequency increases; (2) serious
treble losses on the tape owing to magnetic phenomena.
These and other factors are examined in the next two sections, which respectively deal with playback "losses" and
record "losses." We put the term losses in quotes to draw
attention to the fact that, like the NAB Standard, we will use
it in both a positive and negative sense: Losses include gains
as well as declines in frequency response. In other words,
losses designate both upward and downward deviations in
response.

Playback Losses
In playback, the chief deviation from flat response is due
to the playback head being a velocity device. As such, it produces steadily rising output voltage in response to a flat input signal (constant magnetic flux in the core of the head).
This rise, illustrated by the solid line in Fig. 2, amounts to 60
dB over the audio range of 20 to 20,000 Hz.
A velocity device is one whose output voltage is proportional to the number of changes per second in a magnetic
field. For a playback head, the changing magnetic field is
due to the signal recorded on the tape. In short, head output is proportional to signal frequency (assuming all frequencies are recorded so as to produce equal flux in the
core of the head). Thus, if frequency doubles, voltage output of the head doubles. One octave represents a doubling
of frequency, while 6 dB represents a doubling of voltage.
Therefore, as in Fig. 2, playback head output tends to steadily rise 6 dB per octave. (More accurately, output rises 6.0206
dB per octave, or exactly 20 dB per decade, on 10 -fold rise in
frequency such as from 100 to 1,000 Hz.)
A steady 6 -dB -per -octave rise characterizes an ideal playback head-one with no deviations from Fig. 2. However, a
practical head displays some irregularities. For a high -quality
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Charles Barker on the Bose Model 301
Direct Energy Control.
aware of a problem. Since this
design relied on side wall
reflections to maintain its
spacious sound, what happens
in a room with no convenient
side wall?
"We felt this was a crucial
problem, since we wanted this
speaker to sound very good in
any iistening room.
"The solution was the
Direct Energy Control an
adjustable deflector in front of
"When the Model 301
project came into the engineer- the tweeter and hidden behind
the grille. The Control can be
ing department, our goal was
to design a bookshelf speaker set to reflect sound off a side
wall, or, if there is no side wall,
with minimal placement conit can deflect high frequency
than
less
straints, that sold for
$100, yet had the unique spatial qualities characteristic of
the Bose 901® and 501 Direct/
Reflecting® speakers.
"Initially, two quite unconventional design concepts
evolved. First, we deliberately
operated the woofer and
tweeter simultaneously over a
significant portion of the midrange. This Dual Frequency
CrossoverlM network gave us
very smooth midrange response and an open spatial
quality.
"Second, we perfected a
very precise asymmetrical
configuration, with the woofer
radiating straight ahead, and
the tweeter angled to the side,
to reflect sound off the room's
side wall and into the listening
area. From our experience
with the Bose 901 and 501
speakers, we knew that this
sound back toward the center
combination of direct and reus
of the room, so energy balance
would
give
sound
flected
we
is maintained in the listening
the open, spacious sound
area.
wanted.
"Beyond that, the Control
"At this point, we felt we
lets the listener adjust the
had an extraordinarily fine
loudspeaker. But we were also spatial qualities of the speaker

-

AmericanRadioHistory.Com

for different types of music:
very spacious for an orchestra,
or a much more intimate sound
for a soloist.

270.

5-%0-45

25-20-

90.

80°

The solid line is the polar characteristic
for the Model 301 with the Direct Energy
Control set for maximum direct energy and
a more intimate sound. The broken line is
the polar characteristic with the Control
set for maximum reflected energy and a
more spacious sound. Frequency is 8 kHz,
bandwidth is 1/3 octave.

"The Direct Energy Control
is deceptively simple: of all the
things we did in the Model 301,

it's the one get most excited
about, because I've seen how
people react when they hear
the unique dimension
it produces in a
speaker priced
under $100."
I

The Mountain,
Framingham, Mass. 01701
Patents issued and pending.
Fora full color brochure on the Model 301,
write: Bose, The Mountain, Framingham, Mass.
01701.

head operating at 71 ips, the irregularities are quite minor
and are as follows.
1. Treble Loss Due To Gap Width. Modern playback
heads have gaps as narrow as 4 microns (.000160 in.) or less,
sometimes approaching 1 micron (.000040 in.). A useful formula for approximating playback head response before gap
25
20

horizontal dimension of the gap is usually called gap width
in the popular literature and gap length in the technical literature, such as the NAB Standard.)
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Fig. 2-Response of an ideal playback head with constant
magnetic flux in its core.
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3-Typical response of a practical playback head with
constant magnetic flux in its core.
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loss becomes appreciable is f = 0.85S _ 2G, where f is frequency in Hz, S is tape speed in ips, and G is gap width in
inches. Substituting 7.5 for S and 0.000160 (4 microns) for G,
we find that f is about 20,000 Hz. If the gap is appreciably
narrower than .000160 in., significant treble loss owing to the
gap does not occur until well above 20,000 Hz. Therefore, in
the case of a high -quality playback head operating at71/2ips,
gap width accounts for negligible deviation from Fig. 2. (The

losses at

71/2

-

Hz

ips.

10K

20K

2. Electrical Treble Losses. These are largely due to hysteresis and eddy currents in the core of the playback head,
and to winding capacitance of the head. Partially offsetting
these is a resonance effect due to the head capacitance in
series with load capacitance. For a well -made playback head
in a well -designed circuit, the net electrical loss tends to be
very little within the audio range, perhaps in the vicinity of 1
to 3 dB at 20,000 Hz.
3. Bass Rise Due To Contour Effect. As frequency declines, wavelength of the signal recorded on the tape grows
longer. (Wave length is tape speed divided by signal frequency, or inches of tape per audio cycle.) As recorded
wavelength increases, the entire playback head (not only
the gap) reacts to the tape's magnetic field, augmenting response. Thus, the output of the playback head tends to rise
in the bass region relative to the theoretical, or ideal, response slope of 6 dB per octave. The nature and extent of
this relative rise in bass depends in part upon the angle at
which the tape approaches and leaves the head. Sometimes
the effect of this angle is separately identified as the "wrap
effect." However, we can conveniently combine all these
phenomena under the single term "contour effect." For a
well -designed playback head in a well -designed transport,
the contour effect tends to be moderate-resulting in something like 3 dB relative bass boost at 50 Hz.
Altogether, for a flat signal input, the irregularities in output of a high -quality playback head cause it to deviate very
little from the ideal response of Fig. 2. In other words, for
constant magnetic flux in the core of the head, output
would typically be about that of Fig. 3. Here the response
rises 6 dB per octave through most of the audio range, but at
a slightly slower rate in the low bass and in the high treble
owing to the contour effect, gap loss, and electrical losses.

Record Losses
Figure 4 compares the response of a practical playback
head with unequalized record -playback response. The difference between the two curves is due to losses in recording. Playback head response assumes constant magnetic flux
in the core of the head owing to a flat signal on the tape.
Unequalized record -playback response reflects the actual
signal on the tape-one that embodies vast treble losses.
Depending upon the kind of tape employed and the
amount of bias, the treble losses in recording may vary
somewhat from those shown in Fig. 4. Typically, however,
they total around 30 dB at 20,000 Hz at 71/2 ips. (They are appreciably smaller at 15 ips and appreciably larger at speeds
below 71 ips.) In order of importance, following are the
factors that cause record losses.
1. Self-Demagnetization. Frequencies recorded on tape
are in effect a series of bar magnets oriented lengthwise on
the tape; each bar magnet corresponds to a half -cycle. The
opposing north and south poles of a bar magnet tend to
cancel as the bar becomes shorter. With increasing frequency, the recorded wavelength (tape speed divided by frequency) becomes shorter, thus the bar magnets become
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700 Series
KENWOOD introduces three
components of unsurpassed
sophistication, created In
the KENWOOD tradition of
engileering excellence. The
incomparable 70C Series
carries state-of--f-e-art to a
new plateau of performance
in man's continuing endeavor
ng sound
to recreate the
of music. The 7r)J Series...
a classic in its cwn time.

i

700' Frequency Syr hesizing Tuner
700C Preamplitie--Cortrol
700M -Power Amp iier

ror complete inforrnati.r., write.
the sound

et)

h

`

qualit%

KEIV iV DD
ffr'

15777

S.

Broadway, Gardena, CA 9024E

7202 Fifty-first Street, Woodside,

Check No. 16 on Reid e- Service Card

N.Y. 11377

In Canada. Magrasonic Canada, Ltd
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The attitude is consistent.
High fidelity engineering, to
justify its name, has one goal: to
reproduce music in the listening
room with unqualified accuracy.
Undistorted. Undiminished.
At Harman Kardon, we explore
new technical directions not solely
for their inherent challenge, but as
methods of predicting and improving music quality.
Specifications are supposed to
serve the function of predicting
performance. Yet two competitive
instruments with exactly the same
set of conventional specifications
often sound vastly different. Obviously, the reasons for this difference lie elsewhere. Conventional
specifications are necessary.
Necessary, but not sufficient.
Our 730 receiver meets specifications equalling or surpassing
those of the finest individual component units. Yet it achieves a

quality of transcendent realism
which these specifications alone
cannot explain.
To predict musical accuracy,
we have found it necessary to go
beyond conventional specifications. We test, rigidly, for square
wave response. We monitor,
strictly, slew rate and rise time.
These tests account for the sound
quality of the 730-not in place
of conventional specifications,
but beyond them.
The 730 goes beyond the
conventional in other ways. It is
driven by two complete, discretely separate power supplies, one
for each channel. Even when
music is extraordinarily dynamic,
the energy drawn by one channel
will in no way affect the other. The
music surges full. Unconstrained.
Any fine tuner measures signal
strength. The 730 incorporates a

patented system which measures
not strength, but signal-to-noise
ratio. As a result, it can be tuned to
the precise point where the signal
is purest for listening or recording.
Equally important, the twin powered 730 has all the basic design elements that identify it as a
Harman Kardon instrument: wide
bandwidth, phase linearity, ease
of operation and a wide range of
input and output elections.
All of this suggests further discussion. If you are interested in
such an exploration, please write
us (directly, since we imagine
you are impatient with coupons
and "reader service" cards, and
so are we). We'll certainly write
back, enclosing a brochure also
unconventional in its detail.
Just address: The 730 People,
Harman Kardon, 55 Ames Court,
Plainview, New York 11803.

The expression is new.
Preamp Output Impedance

SPECIFICATIONS
Power Output

Power Bandwidth

40 Watts Min. RMS per
channel both channels
driven into 8 ohms
from 20Hz to 20kHz,
with < 0.1% THD.

From 10Hz to 40kHz at
< 0.1 %THD into 8 ohms.
both channels driven

simultaneouslyat
Frequency Response
System Rise Time
System Square Wave Tilt
Total Harmonic Distortion

Low Cut Filter (50Hz)

Sµsec

<5%
<0. 1% from 250 milliwatts to 40 watts RMS.
both channels driven
simultaneously into
8 ohms, 20Hz to 20kHz

Intermodulation Distortion

<0.15%

(1

weft-SMPTE)

System Hum and Noise
Damping Factor

(1

kHz (a

1

watt)

Power Amplifier Input Sensitivity
Power Amplifier Input Impedance
Power Amplifier S/N (40 watts)

Power Amplifier
Square Wave Rise Time

>30
<1 2V

>90 dB
<1.5µsec

30 kilohms
30 kilohms
47 kilohms

-75 00
> -67 dB
>

>-75dB

Preamp Hermonlc Distortion

<0.15%

a.

Crosstalk
Aux

c,

Phono

- 47 dB
-47 dB
- 37 dB

AmericanRadioHistory.Com

c.

Sensitivity

-50 dB (mono)
-50 dB (stereo)
Ultimate S/N

Capture Ratio
Image Rejection
Spurious Response Rejection
IF Rejection
Alternate Channel Selectivity
Multiplex Separation
FM Harmonic Distortion

(1

kHz)

(1

kHz)

Mono
b. Stereo
a.

x12dB
+12dB
+10dB

- 10

dB

-6dB
9µV
3.59V
35µV
1

-70dB
2dB

-80 dB
-80dB

- 90 dB
- 60 dB
80 dB

40dB
03%
04%

Pilot Suppression

- 55 dB

De-Emphasls

75µsec

Mute Level

Preamp Input Impedance
b. Tux
b. Pape Mon.
c. Phono

ha rman/kardon

b.

33 kilohms

<150 mV
<150 mV
<2.5 mV

b. Tape Mon.

FM
a. IHF

AM Rejection

Better than 60 dB below
rated output (unweighled)

Preamp Input Sensitivity
a. Aux
b. Tape Mon.
c. Phono

Preamp Input S/N
a. Aux
b. Tape Mon.
c. Phono

Contour Effect (50Hz)
High Cut Filter (10kHz)

<0.12%

watts-SMPTE)

-01.0 dB

Tone Control Action
a. 50Hz
b. 10kHz

4Hz-130kHz2.-0.5 dB

Intermodulation Distortion
(40

>95 mV

RIAA Equalization

20 watts per channel.

1

600 ohms

Phono Overload

Mute Suppression

Stereo indicator Threshold

Audio Output

Variable

-65 dB
<3%
>6%
05V

AM Sensitivity

>250µV1m

watt Output

<150µVrm

AM Signal for

1

AM Selectivity

35dB

Alternate Channel Selectivity
Image Rejection

55dB

IF

Rejection
Hum

- 75 dB
-60 dB
-40 dB

cccicccc
Gt.(' C G
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20,000 Watt
Home Hi-Fi
Richard

S.

Burwen

Burwen Laboratories
12 Holmes Road
Lexington, Mass. 02173

Every audiophile has sometimes fantasied about the components he'd get if
he had unlimited funds, the most knowledgable design engineers to serve
him, and a couple of highly qualified technicians for construction and installation. But that's where it ends for most of us-as an occasional fantasy.
Not, however, for space/electronics engineer Richard S. Burwen of Burwen
Laboratories, Lexington, Mass. Although his primary professional activity until recent years has been circuit design in many fields outside of audio, Dick
Burwen can (and has) indulged himself, audiowise, as probably no one else
in the world has been able to. His incredibly elaborate home listening and
recording system not only includes many of the best commercially -available
components, but numerous facilities which can't be purchased anywhere, at
any price. These are available only if you happen to be one of the most inventive audio engineers of the day, Richard S. Burwen. Recently we took a
guided tour of his home system. His description of it follows-Editor.
THIS EQUIPMENT has taken

about 12 man-years to design
and build, starting as far back
as 1962. My objective is to produce
the maximum entertainment value
from prerecorded program sources
and from live recordings. The room
and equipment are des gned for reproduction over five speaker systems

Above left: Richard S. BLrwen
relaxes at the controls
of his incredibly elaborate
home listening and recording system.
Below left: Taken from just behind
the main listening area,
this photo shows the three horns
which make up the front channels.
Below: Burwen's laboratory
is also very well equipped.

the original live sound levels and
with more than 100 dB dynamic range.
at

Playback System
Mounted in the racks are signal
processors for recording and playback
which are normally separate but can
be interconnected; you can get an
idea of the functions of the playback
portion of the system from the block
diagram. We start with the Program
Selector switch panel which selects
various program sources. Among the
six tape machines have a four -channel -in. 3M machine, a four -channel
-in. Sony TC -854-4, two quarterI

1/2

1/4

track stereo decks, a cassette changer,
and a half-track '/,-in. stereo machine.
All of these decks have had their electronics somewhat redesigned and,
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although their performance is quite good, they still need
more rebuilding. For broadcast reception have a Fisher
10007 FM tuner here in the listening room and a 5001 receiver in the master bedroom which sends signals to the selector
switch. These receivers have been used together in past
years when the Boston Symphony broadcasts were available
in four channels via two stations combined. There is also a
National HRO 500 for AM and shortwave reception connected to a 400 -ft. long wire antenna via a special preamplifier and there is a Motorola TV receiver. All the receivers have been modified to provide higher quality audio. In
addition, the FM tuners each feed through complex active
notch and low-pass filters to completely remove the 19 -kHz
stereo subcarrier and ultrasonic frequency components
without attenuating the higher audio frequencies.
The two Dual 1019 turntables have phono cartridge preamplifiers built into their bases. These preamplifiers are individually equalized to provide flat response on an NAB test
record when using JVC CD -4 phono cartridges. The two
phono preamplifiers then feed into a two -channel phono
mixer which provides input and output buffering for a CD -4
demodulator.
The Program Selector switches provide five stereo outputs
from the previously mentioned sources as well as the
Recording Mixer and 15 spare input jacks distributed
around the studio. In addition, the Program Selector switches can connect four Burwen Labs Model 2000 Audio Processors'.2to the various tape machines and the phono mixer for
decoding tapes recorded through the Audio Processors and
also experimental encoded records. 3
Following the Program Selector switches is a pair of three
channel Stereo Control Systems. These units, which provide
signal mixing and equalization for Lows, Bass, Middles,
Trebles and Highs, were described in the October 1974 issue
of Audio.' When construction of the system began, three
channels were planned and several of the playback processors are three -channel units. For four or five channels one

Stereo Control System
other for the rear.

I

is

normally used for the front and the

Connected into the front Stereo Control System is a series
of signal processors, each of which can be bypassed. The
first is a 250 Hz to 4 kHz Dynamic Noise Filter for processing
telephone and shortwave signals. This unit can be switched
to the incoming telephone lines via an active transformer
and was the developmental predecessor of the Burwen Laboratories Model 1500D Dynamic Noise Filter. Next, the signal passes through my original three -channel Dynamic
Noise Filter. 5This unit incorporates notch filters to get rid of
various hum components and provides 6-, 12-, or 18dB/octave cutoffs which can be either fixed or varied by the
signal. Currently, this unit is undergoing modification to incorporate some of the latest advances in the art of dynamic

filtering.
Following the lab model DNF, the signal goes through a
three -channel volume expander-compressor. This unit expands or compresses on a variable dB/dB basis over a 30 -dB
input range and has a continuously variable decay time adjustment. In contrast with the usual volume expanders
which have flat response controllers, this unit incorporates
bass boost in its controller to emphasize the beat in popular
music and heavy crescendos in classical music. After the expander -compressor, the signal is processed by a three -channel half -octave equalizer having 22 control frequencies.
Each frequency can be boosted or attenuated in 2 -dB steps
and the three channels are accurately ganged to within 0.2
dB. In combination with the tone controls on the Stereo
Control unit and the 6-, 12-, and 18-dB/octave cutoffs in the
three -channel Dynamic Noise Filter, just about any useful
frequency response curve can be attained with all three
channels matched.
Connected into the rear Stereo Control System is a Bur wen Laboratories Model 1000 Dynamic Noise Filter 6having
modules for three independent channels. In addition, one
of the new Burwen Labs Model EQ3200 Frequency Extend SPEAKER SYSTEM
ISO -TWEETERS
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Fig.

1-Block diagram of playback

system.
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Every Fuji cassette means beauty and purity in sound. No hiss, no dropouts. Widest frequency response and dynamic
range. Total reliability. Fuji high-fidelity cassettes such as the FX will give you the best performance possible on your tape
recorder. Already widely recognized by experts as the finest cassette in the world. Fuji. The cassette of the pro.

FUJ11

FLM

Pure-Ferrix
I'rrknnr.uxae
it1krit it
1

Fuji Photo Film U.S.A., Inc.. The Empire State Building,

AmericanRadioHistory.Com

New York,

N.Y.

10001

er -Equalizers is ready to install for processing the rear channel signals. The signal levels of the Stereo Control System
are monitored by a three -channel peak VU meter. This instrument will take a reading in as short a time as 20 µS and
will hold the reading for an hour so you don't have to stand
around watching it. You can simply come back later and see
what the highest peak in the program was.
On the table to the right of the rack is a set of Burwen Dynamic Noise Filters which are used for demonstration purposes. There is a professional Model 1500D for telephone
lines, a Model 1500A for network use, and a Model 1100 in-

dependent channel unit for general purpose high fidelity
applications. On top is our early Model 1200 consumer unit
and the current Model 1201. These are all connected in
series and can be switched into the front Stereo Control System.
Another device whose output can be selected by the Program Selector switches is a Stereo Decoder. The Decoder
has 145 potentiometers on the front panel including 20 10 turn digital pots. can set up any matrix want, such as QS or
SQ, on the digital pots, test it out, and then set it up permanently on the screwdriver adjustment pots. The system
allows me to switch in any of six combinations and is used
not only for quadraphonic records but for producing various surround effects from one- and two -channel records.
The system has phase shifters in it which provide left and
right signals at 270° and 180°. These may be added in any
combination to produce a five -channel output.
The main outputs of the three -channel Stereo Control
System feed both the three -channel Mixer and Bass Blender
and the Speaker Control System. The Mixer will accept
three three -channel stereo signals, mix them together, and
blend the bass below 60 Hz so that all the woofers are working in unison. This enables the system to produce more bass
power with less distortion. In addition, it cancels vertical
turntable rumble.
The Speaker Control unit permits monitoring of the playback signal from various parts of the sound system in one,
two, three, four, or five channels. For example, you can se I

Fig.

I

2-Front view of speaker control.

lect the outputs of the Stereo Decoder, the Stereo Control
System, the three -channel Mixer -Bass Blender, and the outputs of the Model 2000 Audio Processors. The record section of the Speaker Control System allows monitoring of the
various parts of the record mixer, which we will get into later. The construction of this unit is typical of the more recently built equipment. The gain controls consist of high quality, five -gang step switches, having 1 -dB steps over a 30 dB range. All the resistors that determine the gain are 1% so
that the channels are very accurately matched. The unit incorporates about 50 Burwen Laboratories UM201 Universal
Mixing Amplifier modules to perform amplification and
mixing functions. The continuously variable faders, which
are ganged for five channels and for two channels, consist of

precision conductive plastic types. On the rear there are 65
BNC jacks for the audio signals plus four- and five -pin audio
connectors for power and crossover outputs. Units in the
rack are generally interconnected by means of RG62U coaxial cable with BNC plugs and the racks are quite full of cables for this use.

Fig.

3-Rear view of speaker control.

The performance specifications of the Speaker Control
system are typical of most of the specially built equipment.
Each chassis must have less than 0.1% total harmonic distortion at unity gain and 7-Voutput at any frequency from 15
Hz to 20 kHz and be flat within 0.1 dB. The dynamic range
ahead of the record or playback level controls is over 115
dB. Since this particular unit feeds the active speaker crossover networks, extremely low noise is required when the
speaker level controls are turned down. Under this condition the noise output is only 2 EN or 130 dB below maximum
output. It might seem that this noise is lower than needed
but bear in mind that at maximum output the system can
clip 10 dB beyond producing 20,000 watts equivalent level.

Speakers and Crossovers
Each of the five speaker horns is 13 ft. deep and has about
64 sq. ft. of mouth area. The horns are conical, in preference
to exponential, in order to produce a gradual low frequency
rolloff, instead of a sharp cutoff. As it turned out, due to reinforcement from the room, the average low frequency response on one-third octave noise bands is flat down to 16 Hz
without equalization. Each speaker horn contains 30 Cerwin-Vega tweeters, a midrange horn with two JBL 2440
drivers, and two Empire 16 -in. woofers. In addition, the left front and right -front horns have two 24 -in. Cerwin-Vega
woofers mounted on the doors. These woofers are equipped with feedback windings to linearize their acoustic output over their range.
The rear speakers, which are shown diagrammatically in
the room plan, point towards the rear of the room so as to
provide reflected sound. At the principal seating position on
the sofa, the time delay from the rear speakers, including
the reflection, is about the same as the time delay from the
front speakers. Thus, an electronic time delay system is not
required.
As you can see from the room plan, the storerooms between the front speakers constitute a 200 -cu. -ft. back enclosure. The rear speakers vent into the room at the ceiling
level in the manner of a bass reflex speaker. In the case of
the right -rear speaker, the venting permits the use of a 30 in. exhaust fan located in the garage above. The entire room
is solidly constructed of concrete, cinder block, and extra
heavy plaster. Although the horn walls are made of 4 -in.,
filled cinder block, am amazed at how much these can
vibrate. If were to build a room like this again, would use
8 -in. thick walls. The ceiling is wavy so as to diffuse the
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TANDBERG

10XD bridges the gap between consumer

and professional tape recorders.
Meet the world's first and only 10/2' reel tape recorder that operates at 15 ips and combines
Tandoerg's inique Cross-Field recording technique with the world-famous Dolby* B system.
Result: A guaranteed minimum signal-to-noise ratio of 72 dB, measured on a 4 -track machine
using EC A -weighting. Simply pu:, the 10XD complete;y eliminates audible tape hiss!
I

Hare are some of the many sophisticated features that make the 10XD the
finest tape reccrde-Tandberg has ever
built:
33/4 ips. Electron3 speeds: 15,
cally selected
3 motors; Hall -effect capstan motor
.3 heads; plus separate bias head
Electronic servo speed control
Electronic logic mode controls,
ncluding photo optics
Electronic balanced microphone
nputs
Echo, sound -on-sound, editing,
A and B tests

7,

*Dclby isatrademark

Df

reading meters
Direct transfer from playback to
record (flying star)
Ferrite playback head with symmetrical balanced output for hum cancelling purposes and differential
playback amplifier.
Pea.<

Remote control and rack mount
optional. Pitch control by special order.
Fora complete demonstration of this
remarkable new advance in stereo
tape recording, see yourTandberg
dealer

Tandberg of America, Inc., Labriola Court, Armonk, N.Y
A. Allen Pringle Ltd., Ontario, Canada

Dolby Labora:ories. Inc

Check No 38 on Reader Service Card
AmericanRadioHistory.Com

sound, and the low points of the ceiling conceal heavy steel
beams which support the house above. Optimum sound absorption occurs due to the upholstered furniture, books,
records, and two 4 ft. by 20 ft. panels on each side wall.
These panels consist of a sandwich of plastic on acoustic tile
on cinder block. They absorb middle frequencies while reflecting high and low frequencies.
To drive the speakers there are a total of 17 Phase Linear
400 amplifiers, 11 of which are located in the storerooms at
the front and three are located in each of the rear horns.
Each woofer, midrange horn, and set of 9 or 12 tweeters is
driven from one 200 -watt amplifier channel. With the electronic crossover at 50, 400, and 5,000 Hz ahead of the amplifiers, the speakers can produce the same sound level that
would be produced by a single 20,000 watt amplifier. The

fier output voltage. All the speakers can handle the clipping
levels of their respective amplifiers without mechanical
damage. Nevertheless, during sustained clipping the voice
coils can get too hot. To prevent overheating, there is an
elaborate speaker protection system in each of the rear
horns and one for the three front horns. The protection system has a total of 34 channels, each of which measures the
amplifier power output, computes the voice coil temperature, and disconnects its speaker with a relay before the
voice coil gets too hot. The same system eliminates turn -on
and turn-off thumps. In over a year of operation there has
been no damage to any of the speakers.
You may wonder why it takes so much power to feed such
efficient speakers. have found that when reproducing a
live drum set out of any one of my five horns at the original
sound level, the peaks can reach within 3 to 6 dB of the clipping level when the drummer is playing as loud as he can.
For prerecorded music, however, much less power is needed because the high peaks are clipped off during the
recording process.
I

Automatic Color Lighting System
The electronics for the color lighting for the front horns
consists of a four -channel silicon -controlled rectifier a.c.
phase controller capable of delivering 20 A at 115 V on each
channel. Three channels are automatic, and the lamps are
now switched so that the bass is red, middles are purple, and
the highs are yellow. The control system receives its signals
from the front speaker Stereo Control unit. Lamps can be
switched to change the colors versus frequency and to
change colors with location of the sound. It works much
more slowly than conventional color organs so the lights do
not flicker and cause annoyance after a few minutes of
watching. The attack time is about 50 mS but it takes about
20 S for the light to decay, light intensity is proportional to
loudness.

Recording System
Fig. 4-Room in back of front speakers holds the Phase Lin ear 400 amplifiers.

crossover network for the front speakers is located in the
storerooms between speakers, and the crossover for the
rear speakers is part of the Speaker Control panel. The
crossover filters utilize UM201 modules to produce 6-, 12-,
18-, and 30-dB/octave cutoffs for the various drivers. In addition, the crossover provides equalization to flat acoustic
response. In designing and adjusting the crossover networks, I used one-third octave noise measurements based
on a six microphone average of omni-directional microphones for low frequencies and an average of two cardiods
located in front of the left -front and right -front horns for
the high frequencies. The microphones used for adjusting
the crossover frequency response are the same ones used
for making recordings here; so the entire system is flat. On
one-third octave noise bands, it measured flat within 1 1 dB
from 15 Hz to 20 kHz. Nevertheless, I find that when reproducing much of the prerecorded program material available
use from 3 to 30 dB of low frequency boost.
When you have a high-powered sound system like this,
one of the difficult problems to solve is to keep from blowing out 169 speakers at once. That is the reason for having so
many speakers in the first place. The tweeters are wired
three in series so that each can receive only 1/3 of the ampli I

When making live recordings generally record simultaneously on two four -track machines and one two -track machine. All my tapes are recorded in encoded form using the
Burwen Labs Model 2000 Audio Processor and then played
back through the same type of processor. The machines and
processor together are capable of a 110 -dB dynamic range.
Combined with the microphones and mixer, all of which
add noise, the final reproduced dynamic range, even on a
second generation tape, is over 100 dB. Basically what the
recording mixer does for most of the inputs is to provide a
master gain control followed by five separate gain controls
which can send that input channel to any of my five speaker
systems in any desired amount. There is an encoder which
permits me to matrix five channels into four, with leakage
between channels down 12 dB. On playback the four -channel signal can be matrixed back to five channels down 12 dB.
On playback the four -channel signal can be matrixed back
to five channels using a portion of the Stereo Decoder mentioned earlier.
Eight of the inputs to the recording mixer come from the
Program Selector switches which can, therefore, provide
any of the sources available to the playback system. Other
inputs come from the Stereo Control Systems and the Mixer
and Bass Blender after these sources have been fully processed. A set of five inputs is allocated to my Lowrey electronic
theatre organ, a rhythm unit, and a synthesizer which will be
added later.
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How
(and how not)

to

loudspeaker.
Every year thousands of high fidelity customers are put
through a variety of "demonstration" rituals on their way to
choosing loudspeakers. It's enough to make a tire -kicker blush.

AmericanRadioHistory.Com

We're going to tell you how to

buy a loudspeaker.
We're not going to tell you
which one, because loudspeakers
are very personal. One man's
nice is another man's noise. Still,
there are some common sense
(and not -so -common-sense)
things you should know. For
instance:

Enjoy yourself.
You're not getting tetanus shots.
You're searching for love. Enjoy.

Bring your own music.
Bring a favorite record or tape;
something you know by heart.
There's no quicker, simpler way
to tell the difference between

speakers. If you've been listening
in black and white you'll know it
when you hear Technicolor.
Also, don't evaluate any
speaker by listening to radioAM or FM. By the time a radio
signal comes out of a speaker,
it's been strained through generations of electronics and the
signal has been clipped on both
ends. Its just not a test of high
fidelity sound.

what your speakers are going to
live with. right? Right.
Turn it up!
Way up. Loud loud. Kid-next-door
loud.
You don't have to live with
loud music, but you ought to visit
there. Loudness magnifies the imperfections that will scar your subconscious at regular listening

Listen 7:o the speakers
through the kind
of electronic system you
plan to have at home.
No point listening through $5,000
worth of pre -amp, amp and turn-

clean? Is it clear? Does it hum?
Does it splatter?
Loudness tells you what time
will do to your ears, your head,
your disposition. So, turn it up!

levels.
Do you like the sound? Is it

table at the store unless that's
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Decade L26.
JBLs best selling two-way
system. Natural oak cabinet.
$156 each.

Decade L36.
JBLs least expensive
three-way system.
Natural oak cabinet.
8198 each.

Century 1100.
JBL dressed up their
compact studio monitor
and turned it into the most
successful loudspeaker
they've ever made.
$318 each.
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Horizon L166.
JBLs newest It has more
power handling capability.
definition. and range than
any bookshelf loudspeaker
JBL has ever made.
$375 each.

Jubal L65.
The smallest floor system
we make. Oiled walnut
finish with smoked glass
top. $426 each.

Turn it down!
Right to the edge of silence.
Are all the textures and details
and harmonics of the music still
there or does only the melody
linger on?
No one wants to live with a
loudspeaker that can't make its
point unless it yells. So, turn it
down.
Don't stand right in front
of it. You're not

taking batting practice.

One way to spot a not -so -good
loudspeaker is to listen to the way
it handles high frequency sound.
If the sound narrows as the tones
go higher, if there's a peashooter

Aquarius Q L120.
Sound in the round. 360°
sound to match its 360°
good looks. Oiled walnut or
satin white finish. $633 each.

effect that requires you stand right
in front of the speaker to hear the
highs, that's not so good.
A good loudspeaker will disperse the sound throughout the
room.
So, stand to one side, then
the other. If you don't get all the
music, move on.
One demonstration isn't
a

demonstration.

Expect to listen to three, four, five
different pairs of speakers. Be
critical. Be opinionated. A little
honesty never hurt a courtship.
Last point: Most of how is who.
One of the more expensive bits

Studio Master 1200 B.
A home version of JBLs
two-way professional studio
monitor $696 each.
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of nonsense Is that all great products sell themselves. That's just
not true with loudspeakers.
You're going to be better off
if you can find someone to help
you take a speaker through its
paces.
And you just can't do any better than an authorized JBL dealer.
He's one of the nicest know-it-alls
you'll ever meet.

;18L
High fidelity loudspeakers
from $156 to $3210.

1300.
The beautiful twin of JBLs
newest three-way professional studio moritor.
$897 each.

Now that you've gotten
the word,trg the number.
Call (800) 243-6100 for the JBL dealer nearest you.
In Connecticut, call (800) 882-6500

IJBL
James

B.

Lansing Sound, Inc./3249 Casitas Avenue/Los Angeles 90039
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The organ plays through a device call the Spatial Modulator which is an electronic replacement for the rotating Lesley speaker system built into the organ. This allows the organ to play through my main speakers instead of its own and
recordings made by direct connection sound exactly like
the real organ. The Spatial Modulator has been working for
three years but still consists of an open breadboard circuit
sitting on the table next to the organ console at the mouth
of the left rear horn. This circuit produces modulation side band frequencies which are distributed among the five
horns along with the main organ signal in such a way as to
provide frequency and amplitude modulation. On pure
tones the effect very closely simulates the Lesley; on more
complex signals the Spatial Modulator sounds quite different from the Lesley providing a much purer bell -like sound
which happen to prefer.
There are 27 microphones in my recording system. Seven
use Altec 28A capsules and their vacuum tubes have been
replaced by low -noise FET amplifiers of my own design. Of
these, three are permanently mounted on the 10 -ft. Steinway piano located in the right rear horn. These three microphones have their own amplifiers and tone controls
mounted right in the piano. Incidentally, this piano which
think is a beautiful sounding instrument, is about 100 years
old.
Twenty of the microphones have specially designed amplifiers built into them which are capable of delivering a
high output signal level of +20 dBm. These microphones,
which utilize Schoeps capsules, have a noise level of 15 -dB
SPL and are capable of handling 140 -dB input. Each microphone is equipped with a gain switch for close, medium, or
distant miking and is built into concentric pipes for double
shielding. They operate on ±15 V d.c. and have 5 -pin connectors with double shielded cable.
Associated with 28 of the mixer inputs, and almost ready
to install, is a set of equalizers' which provide two gain
switches and six tone switches per channel. The tone switches provide peaking at 16 Hz and 24 kHz and are able to tilt
the response in other portions of the audio range. The total
range of equalization is more than ±25 dB and the dynamic
range when flat is 120 dB.
Two of the mixer panels, each 19 in. wide x 51/+ in. high,
handle 14 inputs and deliver two five -channel outputs each.
Inputs can be switched to the five -channel output buses in
groups. Generally one five -channel output bus is utilized for
monitoring while the other is used for recording. Another
mixer panel handles 24 inputs and a fourth panel mixes together six three -channel stereo signals. One set of three
channels comes from a three -channel microphone mixer
designed to power three of the special FET amplifiers associated with the Altec 28A microphones. Sixty-two of the input
channels have monitor switches which connect into mono
and stereo monitor preamplifiers and 19 channels are
equipped with phase inverting switches. The outputs of the
four input mixing panels are combined at a master mixing
panel which can send signals to a reverberation unit and receive them back. The master unit permits recording from either of the two five -channel mixed signals, contains the
5 -to -4 matrix encoder, and provides a simultaneous mix to
two channels. The various input and five -channel mixed signals, as well as two, four, and five -channel playback signals,
can be monitored on a set of 13 peak VU meters. These meters utilize Burwen Laboratories Model VU306 Peak VU Detector modules which convert an ordinary VU meter to peak
reading. The meters will register peaks as short as 10 µS and
hold the output steady on the meter for 2 S. Each meter has
two ranges, one with 0 on the meter at 0 dBm, the normal
I

I

a high scale with 0 at +10 dBm
which is the normal peak program level for the system. Extra headroom in the system allows peaks to reach
+20 dBm before clipping. The construction of the mixing
panel is similar to that of the Speaker Control unit. Although
extremely compact, each chassis performs functions comparable with those of a 5 -ft. -long studio control console.
Since the recording controls are located in the same room
with the music, monitoring must be via headphones and the
peak VU meters. A separate binaural headphone driver unit
associated with the playback system permits monitoring of
various sections of both the record and the playback system.
This unit is capable of driving up to 20 sets of AKG 50 headphones and contains equalization to flatten the response of
these particular phones. The headphone driver also allows
variable blending of the sides to reduce the exaggerated
stereo effect.
Both the recording and the playback system are powered
from a pair of hefty ±25 V and ±35 V highly regulated power
supplies. These supplies deliver 5 and 2.5 A respectively and
have hum -bucking transformers with triple mumetal shielding. Each panel in the rack contains its own ±15 V or ±18 V

system calibration level, and
(2.5 V)
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shunt regulator system which operates from these common
supplies. The use of shunt regulators prevents a.c. power
supply ground currents which could cause crosstalk between units.
Besides the equipment in the racks,
own a portable
recording mixer. This unit has 10 inputs and two outputs and
was built by Mark Levinson Audio Systems to my specifications. Along with this mixer there is a 10-channel version of
the wide dynamic range equalizer system and a Model 2000
I

Audio Processor.
All the developmental work for the past 10 years has been
performed in my laboratory occupying two adjacent rooms.
The abundance of equipment, parts, and test leads makes an
environment conducive to high efficiency.

Recordings
Because of the liveness of the studio, which has a reverberation time of about 0.75 S, thought at first it was nearly
impossible to achieve a decent recording. My technique has
developed in the past two years, however, so that now
consider the liveness a great benefit. The East Bay City Jazz
Band recording on Burwen Labs Perfectly Clear label was
made with 14 microphones placed at about 10 in. from each
instrument with two microphones used for ambience pickup. Because of the extreme leakage between microphone
channels due to the room, all the mikes had to be operated
at nearly the same gain and placed in such a manner that the
leakage contributed to a desirable stereo effect. Lately
have been recording with only four cardiod microphones,
three for the front speakers and one for the rear speakers.
The front microphone heads are generally 16 in. apart and 6
ft. from the performers. If the performers are placed along
I

I

I

r

an arc around the microphones during the recording, they
appear to be lined up linearly across the front of the room

on playback. The rear channel microphone is typically about
6 ft. behind the front microphones, is aimed at the performers, and feeds the rear speakers at a level of about -25 dB.
This arrangement seems to produce a good two -channel
mix and was used in making the Babson College Dixieland
Band record. Most of my in -studio tapes have been jazz and
dance music by such artists as Norm Bistany, Dick Well stood, and Bobby Hackett plus some operatic arias by Richard T. Gill. Next would like to get into chamber music.
Well, that is my system.
I
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rSECRETS FROM THE AUDIO

ADVICE FROM: Hugh B. Davies, recording engineer, Capitol Records, Inc. I
PROBLEM: No one wants dirty recordings. They sound flat, dull, lifeless. The
problem could be all in your heads. Dirty. Dirty. Dirty. Oxide shedding of 20
millionths of an inch-an invisible film no thicker than a fingerprint-can
affect cassette performance by as much as 6 db at 10 Khz. If you record dirty
and play back dirty, you could lose as much as 12 db.

RECORDING TIP: Keep a clean machine. Inspect and gently clean
recording heads, capstan and pinch roller before recording. Every time.
Clean them every 4 to 10 hours of playback time. The safest cleaner is
isopropyl alcohol on a cotton swab. It's cheap. Sold at drugstores. And,
because it dissolves away deposits instead of scraping, you can't clean too
often. To move the cassette heads forward for easy cleaning, fool the
machine into thinking it's playing. Press the "play" button (and interlock,

I

I

if machine has one).

TAPE TIP: Those problem deposits are oxide debris from your recording
tape. Switch to The Music Tape by Capitol. Its heavy duty binder prevents
oxide shedding. So there's less gunk. (No bunk.)

When you record music, record on

the music tape

CAPITOL MAGNETIC PRODUKTS
A DIVISION OF CAPITO_ RECORDS, INC
A MEMBER OF THE EM GROUP

LOS ANGELES. CALIFORNIA 90028

TM OF EMI LIMITED
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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,question-and-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

Complete your reference
library with this Modern
Dictionary of ELECTRONICS!
This handy volume is a convenient
way for you to keep abreast of all
the latest happenings in the everchanging field of electronics.
Modern Dictionary of Electronics

library today

just

ELECTRONICS

$3400

gives you clear, concise definitions of 18,500 terms commonly
in use today in the fields of com-
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munications, microelectronics,
fiberoptics, semiconductors,
reliability, computers and
medical electronics.
It's yours for only $14.50

-

For more
audio information ...
Take one
or more of
these handy
paperback
guides.
Guide to
High Fidelity
Here's a convenient guide to help
you select a hi-fi

system that not
only meets your

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

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

$4.50

Just $9.95

TODAY FOR 15 -DAY FREE TRIAL
YES send me the book(s) checked below to examine for 15 days free. If not completely satisfied, I may
return my order and owe absolutely nothing. Otherwise, I will pay the amount on the invoice accompanying my book(s), including shipping and handling.
Audio Cyclopedia (20675)
$34.00
MIMAIL

.

.

$4.50

Modern Dictionary of Electronics
(20852)

$14.50

Modern Recording Techniques (21037) $9.95
$4.50
Guide to High Fidelity (21154)
How to Build Speaker Enclosures
.

$4.50

(20520)

Name
(PLEASE PRINT)

Address

BO

City

State

Zip

Save shipping and handling costs. Full payment enclosed.

1

(Plus sales tax, if any.)

MAIL TO: Howard W. Sams & Co., Inc., 4300 W. 62nd Street
Indianapolis, Indiana 46206
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ape Guide

II

Herman Burstein

FROM TIME to time, as a companion piece to The Tape
Guide, we would like to supply ideas to readers who think of tape
recording not merely as a passive activity but as one that offers the opportunity to be imaginative and creative.
If your ears are ready for

$600 speakers, but your
budget isn't, we have a way
to satisfy both. Sennheiser
headphones. Using the
same acoustic design principles that have made our
professional microphones
industry standards, Senn heiser Open -Aire' headphones reproduce sound
with a realism most loudspeakers can't begin to
approach. With wide, flat
response. Low distortion.
Excellent transient response (even in the bass
region!) And sheer intimacy
with the music. All without
sealing in your ears.
Whether you're waiting for
that pair of $600 speakers
or just curious about a pair
of headphones some experts have compared with
$1000 speakers... the answer's at your audio dealer's.
*Manufacturer's suggested list for
Model HD414. Deluxe Model HD424
also available at $79.75.

.z..SENNHEISER

To do so, we will have to rely greatly
on your suggestions. Therefore we
shall be happy to hear from you. To
get things going, following are four
ideas, for better or worse.-Herman

Burstein

Spaciousness
Record the left and right tracks
slightly out of synchronization, by a
fraction of a second, and play them
back simultaneously. The source can
be stereo or mono. If there is a great
difference between the left and right
channel sounds in stereo, try mixing
the channels slightly in recording or
in playback. The time lag between the
two tracks has to be experimentally
determined. If the lag is too small,
there will be little if any change in the
sound. If the lag is too great, one will
hear two distinct sounds. If the lag is
about right, the sense of spaciousness
will be greatly enhanced.
The equipment used is a recording
tape deck and a signal source, which
may be either a playback tape deck or
a turntable. It is important that the
equipment be able to maintain constant speed. Following is the procedure.
1. Record the left channel onto- the
left track.
2. Rewind the tape and play the left
channel. Identify the point on the

tape where the sound begins. If the
deck has separate record and playback heads, back up (rewind) the tape
a distance corresponding to that between the centers of the record and
playback heads. Thus, the point
where the sound begins is at the
record head.
3. Play the right channel. Just as the
right channel sound begins, start the
record deck, and record on the right
track.
4. Play both the left and right channels. If the results are pleasing-a definite increase in spaciousness without
double sound-stop there. If the results are unsatisfactory, repeat Steps 2
and 3, this time starting the right
channel sound somewhat earlier or
later with respect to the left channel.
There is no need to repeat Step 1.

Warped Record
A prized 33-1/3 rpm record, un played for a long time, turned out to
have acquired an ugly warp. For about
the first inch of the outer radius, the
warp was so bad as to throw the stylus
out of the groove, even when tracking
force was greatly increased. It so happened that the turntable in question
included the 16-2/3 rpm speed. And
the stylus remained in the groove
when the record was played at 16-2/3.
With the help of a tape deck, the
problem was easily solved.
The first inch or so of the record, up
to a convenient break in the sound
(conclusion of a symphonic movement), was played at 16-2/3 and
recorded at 3-3/4 ips on tape. The rest
of the record was played at 33-1/3 and

ELECTRONIC CORPORATION

10 Wes', 37th Street, New York 10018 (212) 239-0190
Manufac'nfring Plant B,ssendorf/Hannover. West Germany

Check No. 33 on Reader Service Card
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recorded at 7-1/2 ips. The result was a
tape recording which sounded good
throughout when played at 7-1/2 ips;
for the first movement, half -speed
when playing the record was compensated by double -speed when
playing the tape.

Playback of Dolby Encoded FM
Many of us involved in taping off
FM, or just plain listening, have FM
tuners that provide only the old standard 75 AS de -emphasis. But Dolby
encoded broadcasts call for 25 µS de emphasis plus Dolby decoding. What
can one do without adding new
equipment, such as an adapter that
gives one the choice of either 25 or 75
µSde-emphasis, as well as a Dolby decoder?
Perhaps the following will not satisfy the ultra -finicky, but it may provide
an audibly satisfactory answer for
many others. Simply feed the FM signal (with 75 AS de -emphasis) into the

tape deck without Dolby decoding.
The treble loss due to 75 AS de -emphasis tends to be offset by the treble
boost due to lack of Dolby decoding.
The net effect, at least to this writer's
ears, is quite satisfactory.

New Tapes with Excessive Treble
New tape formulations sometimes
"hotter" treble response than
their predecessors. This may be a
boon, helping achieve flatter treble
response than formerly. Or it may result in unwanted exaggeration of
highs. The proper answer is to adjust
bias, but this often presents problems:
The adjustment may be an internal
one, entailing difficulty of access and
of proper setting for the average owner. Even if the bias is adjusted by a
competent person, then bias may be
right for the new tape but wrong for
older tapes that one wishes to record.
An alternative answer is to use the
tone controls in playback. A better
answer-because it results in less distortion-is to use the tone controls in
recording if the receiver or preamp
permits the tone controls to be effective for tape recording. Some receivers and preamps (probably a minority)
permit this, while other don't.
Another answer is possible for
those having a tape deck that supplies
Dolby decoding for the incoming signal. An example is the Tandberg
9200XD. Using tape with a new oxide,
sound was overbright. But setting the
Tandberg's Dolby switch to the Dolby
FM position enabled the frequency
response to appear "just about right."
have
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IS it live, or

is it Memorex?

We proved it in our latest

television commercial with
Ella Fitzgerald. Whatever
Ella can do, Memorex with
MRX2 Oxide can do.
Even shatter a glass!

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

©

1976, Memorex Corporation, Santa Clara, California 95052
Check No. 19 on Reader Service Card
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Equipment Profiles
Otari MX -5050-25H Open -Reel Tape Recorder

MANUFACTURER'S SPECIFICATIONS
Speeds: 7 1 and 15 ips. Red sizes: 5, 7 or 101 inches. Heads:
'h record, 1 playback. Motors:
1/2 track erase,
U+ playback.
Three. Wow and Flutter: Less than 0.05% (NAB). Frequency
Response: 15 ips, 35 Hz to 22 kHz ±2 dB; 71 ips, 30 Hz to 18
kHz ±2 dB. Distortion: Less than 1% at 1 kHz at 200 n W/m.
Output: +4 or -10 dBm. input: -15 dBm line, -70 dBm
microphone. Crosstalk: Greater than 55 dB. Signal/Noise: 62

steadily improved, not only in terms of basic performance
but in regard to such features as user variable bias, sound on -sound, fast acting VU meters, syncing, and so on. Indeed, you can bet your last reel of tape that any open -reel
recorder priced at over $500 will lay claim to the word "professional" somewhere along the line! But there are differences-mainly in the number and range of adjustments and
editing facilities, so let's take a look at the Otari controls.
On the left, just below the reel, is a black lever switch
marked cue. If this is depressed, the automatic tape lifters
are inoperative so the tape remains in contact with the
heads during the rewind and fast -forward modes and an audio signal can be heard. The function of the tape lifters is
primarily to reduce headwear but judicious use of the cue
control can be a great help when editing. The lever also
works a level control, thus preventing possible overload of
the monitor amplifiers or headphones. Under the cue
switch is a digital counter and four push -buttons labelled
on/off, speed, reel and edit. The speed control selects 7 1 or
15 ips modes, and the reel control is pushed in to adjust the
tape tension to suit the large 101-in. reels. The last button
in the group, marked edit, deactivates the tape tension lever
and take-up motor so the tape is released for editing. It also
enables the tape reels to be rocked back and forth to find a
particular spot or section.
On the right-hand side is a row of five push -buttons for
record, play, stop, rewind and fast -forward, and under those
is a dual concentric control for output level. A small slide
switch is located nearby; its function is to adjust the output

dB (unweighted). Dimensions: 211/2 in. W by 21 in. H by 17
in. W (with 104 inch reels), portable case. Price: $1450.00
The Otari MX -5050 is described by the maker as a profes-

sional recorder-which needs a few words of explanation.
During the past three or four years, O -R recorders have

Fig.

1-View of

heads from bottom of deck.

Fig.

2-Interior view.
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level to a Standard Reference Level (SRL) which in this case
is +4 dBm (4 dB above 1 milliwatt at 600 Ohms). Back on the
left-hand side, there are two dual concentric input controls
for line and microphone, and then at the bottom on a black
panel are a number of controls. First comes a pair of red
push buttons for record, and then there are two labelled
Sel/Rep. This refers to Selective Reproduction, and it is a
multi -sync arrangement that permits a new track to be
added in synchronization to previously recorded tracks. This
is accomplished by switching the recording heads to a playback mode so a performer can listen to the previously
recorded material on earphones while he or she records a
new track. Next to the Sel/Rep button is a series of eight
preset adjustments for bias, equalization (both 7/ and 15
ips), and reference level calibration. A headphone socket is
next, and finally there are three push buttons, one to activate the built-in 1 -kHz generator and two for monitoring
the signal source or direct from the tape.
Straight-line tape threading is used, and a switch is
mounted on the top of the head cover to select quarter- or
half-track playback heads. A built-in splicing block is an unusual but very handy feature, and the perpendicular cut is
accurately aligned with the gap on the playback head, another smart piece of design work. As in most professional
recorders, the pinch roller is on the oxide side of the tape so
the hard metal of the capstan cannot cause wear.
Three motors are employed, a hysteresis type for the capstan drive and two motors for the reels. The tape transport
mechanism is fully electronically controlled, using 15 transistors in a motion sensing circuit so there is no danger of
tape breaking or stretching. In fact, you can go directly into
the play mode from either fast -forward or rewind without
waiting for a logic circuit to function! All input and output
connections (apart from the headphone jack) are at the rear,
with heavy-duty XLR sockets for line and standard quarter inch jacks for the microphone. Also at the rear is a remote
control socket, a fuse, and a switch to select either a +4
dBm, 600 -Ohm output or a lower one at -10 dBm.
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Measurements
The first measurement was the playback response using a
NAB type Ampex Standard 75rí--ips Test Tape, and the results
are shown in Fig. 3. Then, record -playback measurements
were taken at 0 VU and -20 VU using Maxell UD -35 tape at
71 ips, adjusting the bias/eq for optimum results. It will be
seen in Fig. 4 that the upper -3 -dB point is about 18.5 kHz,
with a slight attenuation from 10 kHz at 0 VU. The response
at 15 ips is shown in Fig. 5, and here the -3-dB point has
moved up to an impressive 28 kHz with very little significant
loss at 0 VU. Next, the measurements were repeated with
the new TDK "Audua" tape, again adjusting the bias/eq for
best results. As was expected, the differences were negligible and so the curves are not shown.
The frequency versus distortion characteristics can be
seen in Fig. 6, and the THD at 1 kHz is shown in Fig. 7. The
3% distortion level was not reached until the input level was
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increased to nearly +9 VU! Taking the tape saturation characteristics into account, it is apparent that the headroom of the
5050 is very satisfactory indeed. Signal-to-noise ratio (ANSI
dB or -75 dB at
"A" weighted) referred to 0 VU was
the 3% distortion figure still used by some manufacturers.
Wow and flutter (DIN weighting) came out at 0.07% for 71
ips and 0.06% at 15 ips-also very creditable. The maximum
output level was 2.95 volts with an 0 VU input signal which
measured 150 millivolts for the line and 300 microvolts at the
microphone jack. Maximum noise increase at the microphone input would be 8 dB, although in practice, with the
input control turned down slightly, it would be of the order
of 4 to 5 dB. Crosstalk was -58 dB, and erase efficiency better than -60 dB.

-6

ally like to mount such recorders at an angled posidoes use up a lot of space!
As indicated by the impressive array of features, plus the
above test figures, the 5050 is obviously a well -designed and
quite versatile recorder. The controls, particularly the motion -sensing tape transport, worked smoothly and with precision. The Selective Reproduce or track syncing feature
proved to be remarkably easy to use, though the number of
tracks is limited. The recorder was primarily designed for
studio or location use by professionals, but am sure many
dedicated enthusiasts will invest in one but they should be
warned: the instruction manual is written for engineers. For
example, as noted previously, signals are described in terms
of dBm instead of voltages. Bias adjustments are simple
enough to make but equalizing changes are not-those
controls should be left to the advanced recordist. must add
that a variety of options are available to to suit individual
needs; these include d.c. servo capstan with variable speed,
balanced inputs, EIA, IEC, or CCIR equalization, and a
choice of head configurations, portable road case, and reGeorge W. Tillett
mote control box.

tion-which

I

I

Use and Listening Tests
The 5050 is no lightweight, as it turns the scales at over 50
lbs., so make sure your mounting shelf is strong enough!
The machine can be used in the horizontal or vertical position, the latter being more convenient for editing. personI
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Ball Corp. Sound Guard

Record Preservative

Record cleaning and static removal
part of record preservation. Recently, the Ball Corporation introduced a unique record preservative, Sound Guard, a commercial application of their VacKote® a lubricant
designed for moving parts on space
craft. Sound Guard is a dry lubricant
in a liquid (Freon 113) spray form. The
solution, which is sprayed on the
record surface, evaporates very quickly, leaving an invisible lubricant film
on the record. The record is then buffed with the velvet pad supplied, resulting in a film coating five -millionths
of an inch thick on the modulated
record grooves. The solution also
contains cleaning and anti -static materials.
A well-known independent electronic testing laboratory studied the
effects of Sound Guard on such imis a

portant record parameters

as frequency response over repeated playing of both stereo and CD -4 records,
harmonic distortion, and surface
noise. Their tests indicate that there is
no noticeable deterioration in frequency response for either the stereo
or CD -4 records, it decreases the normally occurring harmonic distortion
after repeated plays, it retards the ap-

pearance of surface noise that also occurs after repeat plays, and reduces

the amount of dust that is normally attracted to the record surface. Sound
Guard apparently preserves the full
amplitude of frequency modulations
and groove modulations up through
45 kHz. In general, Sound Guard protects the modulated record groove
against wear or further wear.
The maker says that a Sound Guard
coating might show wear after about
25 plays, though the lab mentioned
above found this to be an extremely
conservative figure. Repeated use will
fill in the bare spots without additional build-up. Although Sound Guard
adheres to the record, it does not adhere to itself, thus assuring the user
that the film coating will not exceed
five -millionths of an inch at any time.
Sound Guard

is

packaged in

a

plas-

tic container that holds a two -ounce
bottle of fluid, a pump sprayer, and a
velvet pad buffer, which is also the
cover for the container. The package
sells for $5.99.
Tests

Although Sound Guard is also a
record cleaner, we found it to be effective in removing surface dust only.
It does not remove fingerprints. Its
anti -static property becomes effective
about fifteen minutes after the record
is buffed. However, buffing does
build-up a static charge which may be
eliminated with the Zerostat for immediate play.

Our experience indicates that
records should be cleaned with either
the Monks Record Cleaning Machine,
the Discwasher, our two reference
cleaners, or with the Fidelicare Spin
and Clean Record Washer, using the
DII solution, before applying Sound
Guard.
In our tests, we applied the spray to

the outer half of a record just starting
to show wear. The inner half of the
record was used as a control. Sound
Guard definitely reduced the amount
of surface noise present on the record
when compared to the untreated portion. We were unable to detect any
reduction of frequency response between the treated and untreated portions. CD -4 records treated as above
also showed no audible change except that there appeared to be less
noise in the rear channels. Sound
Guard is normally applied to new
records, but we found it to be quite
effective when applied to used
records.
Because Sound Guard reduces friction between the stylus and the
groove, it is advisable to slightly reduce the anti -skating force.
Collectors of old acoustic 78s will
find Sound Guard to be an effective
way to reduce the normally present
background hiss, particularly when
transferring them to tape. We tested it
on some well -played shellac 78s, circa
1904, as well as some from the early
1920s. Its effectiveness was beyond
our greatest expectations. The playback cartridge used was the Shure
V15, Type III, fitted with the Shure
VN -78E elliptical stylus for playing 78s.
Based upon our tests, we have always advised against the use of treated record cleaning cloths or sprays.

With the introduction of Sound
Guard, we are making an exception,
particularly since there is no silicone
present. To prevent record wear and
to preserve the high frequencies
present on a record, we found Sound
Guard to be without a peer, the best
thing for records since vinyl. B. V. Pisha
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Phase Linear
8,515,200 watts later.

Back in '71 Phase Linear was Bob
Carver, an audiophile with 200 square
feet in hie basement of an A & P
store in the Pacific No'-thwest and one
all -consuming obsession: to design
and build the world's most powerful
stereo amplifier.
Today Phase Linear Corporation is
an acknowledged leader in high power
technology, selling a complete line of
amps and pre -amps throughout the
world, operating out of one of the most
advanced stereo component plants in
the industry.
Phase Linear is now a household
word among serious listeners, a word
synonymous with power, quality,
reliability and way-out -front technology.
And Bob Carver, Steve Johnson and
A P. VanMeter have come to be

recognized as the gurus of state-of-theart amplifier design and development.
Phase Linear has dispensed over
million watts of power to music
lovers everywhere, starting with the
famous super reliable, virtually
distortion free Phase Linear 700,
the first successful 700 watt amplifier.
The popular Phase Linear 400 watt
amplifier quickly followed. The
incredible Phase Linear 4000 preamplifier was then perfected followed
by a smaller version, the Phase Linear
2000. Recently the Phase Linear 1000
Noise Reduction System was added to
the line ... and there are many more
advanced products in the wings.
Technological milestones along the
way have included a unique Amplifier
Protection Circuit (Patent #3,727,148),

AmericanRadioHistory.Com

tie first practical Expansion System,
tie inniovatve Auto Corralator Noise
Reduc_ion System and a unique
Ambience Injection System for

pre-arrps.
Phase Linear has come a long way
from that basement lab of Bob
Carvers. But produc:s are still made
one at a time, and ore out of every
tree peope in production is involved
h quafty control or testing.
And tha-'s the way it'll be for the
next 8 000 000 watts.

((.>

( Tylefri

A POWERFJL DIFFERENCE

zhase Linear Corporation,
?0121 48th Avent.c W.

_ynnwcod, rVashington98036
check No ?Yon Reader Service Card

Mark Levinson JC-2
Straight -Line Preamplifier
.a,,...
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>
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MANUFACTURER'S SPECIFICATIONS
Phono Section
Five systems available; system A, standard, has specifications
as follows. Noise below 10 mV ref. at 1 kHz: -88 dB, 20 Hz to
20 kHz equivalent bandwidth. Slew Rate: 20 V per pS. Maximum Output: 6 V min. Channel Tracking: 0.2 dB typical. Input Impedance: 49.9 kOhms. Overload: 1 kHz, 100 mV min.;
20 kHz, 900 mV min. Other systems detailed in text.
Line Section
Frequency Response: Flat ±0.2 dB, 20 Hz to 50 kHz; -1 dB at
12 Hz and 100 kHz. Maximum Output: 10 V. Gain: High, 21
dB; Low, 11 dB. Noise: Below 2.5 V, 100 dB min. Input Impedance: High, 10 kOhms min.; Low, 30 kOhms. Open Loop Bandwidth: 40 kHz. Slew Rate: 100 V per pS, min.
Prices:
JC-2 system A, $1050.00; JC-2 system B, $1050.00; JC-2 system
D, $1175.00; extra plug-in cards, $50.00 for system A, $175.00
for system D; case, $50.00.
The Mark Levinson JC-2 is a quite interesting attempt at
producing an audiophile perfectionist's preamp. The circuitry was designed by John Curl, a competent, well -travelled audio consulting engineer.
Physically, the preamp is in two parts, the preamp itself
and a separate power supply. The metal sheet preamp
chassis is bent into a closed shape that forms the rear panel,
sides, and front. A rack -width, two -inch -high front panel is
bolted on the front of the chassis piece with the rotary control bushing nuts. Separate top and bottom pieces are bolted to the chassis to enclose the unit. All of the metalwork is
black anodized aluminum. A single master PC board occupies most of the internal space inside the chassis and is
mounted to the bottom cover with 10 threaded metal
spacers. On this PC board are five active potted modules,
miscellaneous Rs and Cs for bypassing, gain determination,
and coupling functions, two plug-in equalizer boards for
the phono function, and space for a JC-1SM pre -preamplifier. The five potted modules are the active circuitry
for the two phono preamps, two output amplifiers, and an
active power supply decoupling filter for the supply to the
phono circuits. All of these modules and equalizer boards
have a number of protruding gold-plated pins on each and
plug into mating gold-plated socket receptacles on the master PC board.
This preamp has provision for a number of different frontend options which are installed by plugging in different
equalizer boards and, in one case, the JC-1SM pre-preamp

Fig.
64

1-Back panel view.
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s
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which consists of a PC board with external components and
a sixth potted amplifier module. This PC plug-in fits between the two phono amplifier modules. The options are:
A. Normal Phono: 32.5 dB gain at 1 kHz. Uses system A
plug-in equalizers and is for regular magnetic cartridges.
B. Normal Phono: 30 dB gain at 1 kHz. Uses system B
plug-in equalizers and is for high -output magnetic cartridges.
C. Special Phono Equalization: For B&K test records.
D. Moving -Coil Phono: 60 dB gain at 1 kHz. Uses JC-1SM
pre-preamp with phono amplifiers. Uses D or D1 equalizers.
E. Strain Gauge: Provides equalization and d.c. exitation
for certain strain gauge pickups.
F. Flat Response: Provides for flat gain of front end for
microphone and other flat -gain applications.
Note that only one option can be operational at a time.
The unit tested was supplied with two A equalizers, a JC1SM, two D and two D1 equalizers. The D equalizer provides nominally flat moving -coil RIAA equalization and the
D1 rolls off the high -end response above about 7 kHz to offset the rise in this region which some moving -coil pickups

exhibit.
On the front panel are four rotary controls, four miniature
toggle switches, and a LED power -on indicator. From left to
right, the controls are rotary selector switch, tape monitor
toggle, tape 1/tape 2 toggle, left balance rotary switch, pilot,
right balance rotary switch, mono-stereo toggle, high -low
gain toggle, and the rotary level control. The gain control is
a high -quality dual Waters unit that features close tracking
between sections and very low or nonexistant nonlinear distortion. There are no tone controls or filters on this preamp.
The rear panel has all of the signal input and output RCA
jacks and male and female four -pin XLR connectors, the
male being used to receive power from the external power
supply and the female presumably being available to power
some other piece of gear that uses ±15 V d.c.
The power supply is in a black anodized aluminum case
and is fully potted. A three-foot a.c. cord and a five-foot
power cable serve to connect to line and preamp and allow
enough separation so that no hum is induced in the preamp
from the power supply. Component parts appear in general
to be high quality with resistors being 1% metal film types
and capacitors being either dipped mica, mylar or better,

Fig.

2-Internal view.
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not 'veryone
could build
a stereo kit...

until now:.

Dyna takes the worry out of building kits.
If you've been scared away from stereo gear in kit
form, let the new Stereo 150 amplifier change your mind.
It's the superb new power amplifier from Dynaco-hi-ti
kit specialists for 20 years.
The Stereo 150's preassembled circuit board pretests
90% of the audic circuitry so you know it'll work right
before you open the kit. Plus saving $120 in two evenings with screwdriver, pliers and soldering iron. You'll

have the best sounding power amp going ... DC
coupled, full complementary symmetry 75 watt/channel*

output, a massive power supply to handle peaks perfectly, and the biggest heat sinks per watt.
Typically extraordinary Dynaco sound value ... easy
as A B C ... Any Body Can!
`Into

8

ohms, 20-20kHz, at less thar 0.25% total harmonic distortion.

For detailed specs on all Dynakits, and Dynaco speakers, write,

dynriaca
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Bla7ckwood, N.J. 08012 U.S.A.
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inverting equalizer -amplifier with a closed loop gain of
about 33 dB at 1 kHz and RIAA equalization accomplished
by the RC network in the feedback loop. Quiescent current
drawn by these modules is rather high, being about 65 mA at
±15 V d.c. A good part of the quiescent current must be in
the output stage in order to gracefully drive the feedback
loop at high frequencies since the impedance level of the
network is rather low-about 160 Ohms at 20 kHz.
When the JC-2 is set up for moving -coil pickups, two D
series equalizers are installed along with the JC-1SM prepreamp board. The equivalent interconnection of the JC1SM, equalizer, and phono amplifier is shown in Fig. 4 with a
D1 equalizer installed. The D equalizer is identical except
that the input low-pass filter is absent. In this configuration,
the impedance level of the RIAA series -feedback network is
scaled up five times and the shunt feedback resistor is down
to ten Ohms. These network values indicate a closed -loop
gain of about 60 dB at 1kHz. The special input stage in this
configuration is included in the feedback loop which is a
good idea and is one of the first circuits to do so; it could
have been designed as a separate flat -gain block ahead of
the phono preamp, as has been done by several Japanese
manufacturers. Both the normal phono and moving -coil
gains are low compared to normal practice by some eight
dB. The Mark Levinson people apparently do this in order to
increase input signal acceptance, which is a legitimate design choice.
The output amplifiers in the JC-1 have a nominal closed loop gain of 21 dB when the balance controls are set to the 0
dB mark. This preamp has a separate balance control for
each channel. The controls vary the series -feedback resist -

V TO PHONO

1.0

13.2 V TO PHONO
NC

15 V TO

I

OUTPUT AMPS

COMM

Fig. 3-Simpliified schematic.
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4-Moving-coil circuit.
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SMPTE

and tantalum, with the exception of four aluminum electrolytics on the JC-1SM plug in, which are used for power
supply filtering. Teflon wiring is used throughout.

IM

60 87kHz

Circuit Description
Starting with the phono section, the components enclosed within the dotted lines on Fig. 3 are on the A equalizer plug-in boards. The phono amplifier module itself is a
low -noise class -A complementary push-pull amplifier-the
actual schematic is proprietary and therefore is not available
for discussion The overall circuit functions as a non -
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Fig.

5-COIF and

4

5

6

7

-VOLTS

SMPTE IM and 20 -kHz total harmonic dis-
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ance around the output amplifiers such that the gain
changes in 1 dB steps. The most counterclockwise position
mutes the output by grounding the wiper of one section of
the balance switch. Low gain in the output section is accomplished by adding 20 kOhm in series with the 10 kOhm volume control. This inserts 10 dB attenuation ahead of the output amp, resulting in a net 11 -dB gain for high-level inputs.

with preamps previously tried. Instruments such as banjos,
guitars, and mandolins seemed substantially more life -like
with this unit, while piano music appeared to have greater
clarity and strength.
Though there is a certain lack of flexibility in the controls
of the JC-2, in that the unit has no filters or tone controls, an
unust. al and worthwhile feature is its ability to take the output of a moving -coil cartridge directly with the suitable

High-level input impedance is obviously affected, being 30
kOhms at low gain and 10 kOhms for high gain. When the boards.
Overall, then, this unit must be judged as the best preamp
mono mode is selected, the wipers of the volume control
sections are tied together and 10 kOhms is placed in series thus far reviewed, and certainly as one which any newcomer
with the feed to each volume control section. The 10 kOhms would have to push aside to come away with state-of-the-art
addition causes the volume to drop noticeably when in honors.-E.P.)
mono. The 10 kOhms resistors were probably considered
necessary, however, to prevent direct shorting together of Measurements, Phono Section
the left and right source signals when the volume control is
Measurements were first made in the normal phono
at maximum.
mode using the A equalizer boards. The 1 kHz gain was
A switch mounted on the master PC board allows direct or found to be 43X in both channels or 32.7 dB, a hit above the
capacitor coupling of the output of the line amplifiers to the specified 32.5 dB. The 20 -kHz THD, CCIF two-tone differmain preamp output jacks. One is supposed to capacitor ence distortion, and standard SMPTE IM are plotted versus
el
couple to d.c. responding power amps and direct couple for
III
Il
a.c. coupled power amp inputs.
4DRMAL PHONO
"
H-2 LOAD
le: SOURCE
The power supply delivers regulated ±15 V d.c. up to 300
O.
mA. The JC-2 draws about 250 mA, leaving some 50 mA
RIGS NON INDUCTIVE
10K
S
EQ
LOAD
available to power something else.
+I

-

---

.-

Listening Tests
The JC-2 was first listened to as a phono preamp only,
connected for normal phono gain. A Fidelity Research FR -1
Mk II cartridge was used with the reviewer's own pre -pre amp. The output signal from Tape Out was fed into a 50kOhm dual volume control and then into a power amplifier.
Listening was done with Dahlquist DQ-10 speakers, kindly
on loan from the manufacturer for these tests, and Stax SR -X
Mkll headphones. Under these conditions, the sound of the
phono preamp was quite good. Overall definition and
openness were excellent, with just a very small bit of the irritation and edginess in the highs that has been present, almost always to a greater degree, in every solid-state circuit
listened to so far. The transparency of the sound was judged
superior. Curiously, when including the output section, the
sound became noticeably softer with less irritation and
high -frequency edginess. All in all, a very creditable performance.
The unit was then set up for moving-coil operation. The
sound of the unit was about the same as above, and again, it
sounded smoother when the output amplifiers were used.
The unit in this form was also listened to by several other
critical listeners and the general consensus was that it
sounded quite good though the trace of high -frequency edginess was also noticed by these people.
All of the functions worked well with the exception of the
level drop when in mono which was mildly annoying. The
separate balance controls were judged to be a very handy
feature, and noise with moving -coil operation was outstandingly low. This is a definite contender for the state-ofthe-art crown among a very few other preamps.
(Editor's Note: This listener used the JC-2 with a Shure
V-15 Ill, a freshly peaked Sony TC -277-4 open -reel recorder
with second -generation masters, a Heath AA -1640 amp, and
Duntech DL -15 speakers. Sound from records was judged
outstanding, with a superior definition not found with any
preamplifier listened to so far. Sound from tape was similarly
superior, characterized by an openness and freedom. Particularly appreciated was the absolute dead quiet of the unit,
along with a subtle sense of "accuracy" which gave choral
selections a new sense of separation and location not found
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0.5 V/cm; top, 5 mS/cm; middle, 200 zS/crn; bottom, 20
µS/cm.)
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phono output voltage in Fig. 5. All of these distortion levels
are very low and, in view of the low phono gain, are likely to
be low in practice with high -output magnetic cartridges. Of
interest here is the fact that the distortion products are essentially second and third order harmonics. The RIAA
equalization error with a non -inductive source is plotted in
Fig. 6. The low -frequency rolloff with a 10 kOhm load is due
mainly to the 2µF output coupling capacitor used. The effect of non -ideal 47-kOhm input resistance and possible interaction of reactive sources on the feedback equalization
was checked using representative low- and high -inductance
magnetic cartridges. With the high -inductance source, the
response was up about 0.9 dB at 5 kHz, up 1.4 dB at 10 kHz,
up 0.7 dB at 15 kHz, and down 0.25 dB at 20 kHz. With the
low -inductance source, response was up about 0.5 to 0.6 dB
from 3 to 20 kHz. This behaviour is generally in line with
other circuits though most other circuits roll off the last octave a little more than this one with a high -inductance

was composed of a low amount of identifiable line harmonics and lower frequency 1/f noise. These input noise voltages are equivalent to a signal ratio of 88.4 and 89.1 dB below 10 mV at 1 kHz. In a 400 Hz to 20 kHz band, the input
noise for both channels was 0.23 µV. These noise measurements qualify this preamp as the quietest unit so far mea-

sured.
Scope pictures of pre -equalized square wave response are
illustrated in Fig. 7. Equivalent input bandwidth is limited to
50 kHz for these tests in order to represent some realistic
bandwidth from a real cartridge. The upper trace shows the

Table

I

-Normal -phono overload versus frequency.

Frequency,

Output Voltage

Input Voltage

Hz

Volts rms

mV rms

20
100

7.2
7.2
7.2
7.2

18.0
37.0
167.4
432.0
804.3
1427.4

source.
Slew rate of the phono section was measured at 2 V peak
to peak, and it was found to be 20 V per µS, which appears
to be substantially faster than most other phono sections.
Equivalent input noise as a function of measurement
bandwidth was found to be 0.38 µV and 0.35 µV for left and
right channels in a 20 Hz to 20 kHz bandwidth. This noise

1k
5k
10k
20k

7.1

6.5

Table II -Moving -coil gain at

IIIII

I

1Hz

10Hz

Left

Right

D
D1

940X, 59.5 dB
890X, 59.0 dB

950X, 59.6 dB
890X, 59.0 dB
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Fig. 8 -High-level frequency response; note break in curve
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Table III -Moving -coil input noise and signal-to-noise ratio re 1 mV versus equalizer and measurement band-

width.

Hz/10 kHz.

Bandwidth,
Equalizer
D
D

IMP
»MR

D1
D1

Hz
400-20k
20-20k
400-20k
20-20k

Left, µV S/N, dB Right, µV S/N, dB
0.028
91.1
0.028
91.1
0.1
80.0
0.085
81.4
0.046
86.8
0.049
96.2
0.17
75.4
0.175
75.2

Table IV -Moving -coil overload versus frequency.

RIM

Frequency,

Output Voltage,

Hz

volts rms

Input Voltage,
millivolts rms

20

6.7
7.0
7.0
7.0
7.0
7.0

0.76
1.63
7.37
19.0
35.9
69.9

100
1k

5k
10k
20k

Table V -Output -section noise versus bandwidth, gain, and

volume control position.
Bandwidth,
Fig. 9-Output section square-wave responses. Top, 20 Hz,
d.c. coupled and a.c. coupled with 47- and 10-kOhm loads;
bottom, 20 kHz. (Scales: top, 10 mS/cm and 1 V/cm; bottom, 10 µS/cm and 1 V/cm.)

Hz
20-20k
400-20k
20-20k
400-20k

Left, µV
Gain
setting CCW WC
13.5 16.7
high
11.2 15.3
high
13.8 21.2
low
11.2 20.0
low

CW
12.8
11.2
21.2
20.0

Right, µV
CCW WC CW
16.0
12.8
15.5
12.8

18.2
16.5
22.0
20.9
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22.0
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effect of a 10 kOhm load on low frequency tilt-the greatest
tilt being for the 10 kOhm load.
Phono overload versus frequency is tabulated in Table I.
Overload was visually judged on a 'scope and was the onset
of clipping on the negative half cycle at all frequencies.
Crosstalk between channels was measured on a pre -equalized basis and found to be greater than 80 dB down from 20
Hz to 11 kHz, decreasing to 74.6 dB at 20 kHz. These are excellent measurements on this test. S/N at 1 kHz re 10mV was
92.8 dB.

The preamp was next set up for moving -coil operation.
The 1 -kHz gain was measured with a one -ohm source for
the D and D1 equalizer plug -ins. Results are shown in Table
II. Equivalent input noise versus bandwidth for the two
equalizers are tabulated in Table III. The noise level for the
D equalizer in a 400 Hz to 20 kHz band is an absolute record
of achievement in this reviewer's experience! Noise with
the D1 equalizer is higher because of the extra 10 -ohm resistors in the input circuit used to achieve the high -frequency
rolloff. The 20 Hz to 20 kHz noise was dominated by 1/f low
frequency components with line harmonics being conspicuously absent. This is the real reason for the external
power supply-to get rid of hum field radiation problems of
a power transformer in the preamp enclosure when using a
moving -coil phono stage. RIAA equalization error is plotted
in Fig. 6 for a 10 -ohm source with the D and D1 equalizers.
Considerations of source inductance effects aren't relevant
with moving -coil pickups, as all of these pickups (at least the
ones seen by the reviewer so far) are virtually purely resistive in impedance to well beyond 20 kHz.
Standard IM was measured for this configuration and was
found to be less than 0.01% for output voltages of 5 V rms or
below. It was noticed that with D equalizers installed the
system became unstable when driven into clipping. Everything was fine just below clipping but just at the onset of
clipping, the output started a low frequency oscillation.
With the D1 equalizers in, the low frequency oscillation disappeared. Apparently, the added input network in the DU
help this minor problem. When the output clips and the
minus half cycle clips first, a high -frequency nonsinusoidal
oscillation of about 62 kHz appears on the clipped portion
of the waveform. It is not known at this time whether this is
characteristic of the design. THD versus frequency at 5 V rms
or below was less than 0.01% from 20 Hz to 20 kHz. Overload versus frequency is indicated in Table IV. Overload was
the visual onset of clipping which precipitated the above
mentioned instability. Both IM and THD were relatively unaffected by output loading for loads of 10 kOhms or higher.
Waveforms for pre -equalized square waves for the D
equalizer are substantially the same as in Fig. 7 with the exception that there is more low -frequency tilt. The 40 -Hz tilt
with a high impedance load is more like the 10 k loading on
the normal phone. The 10 kHz response with the D1 equalizer is slow and what one would expect of a 20 -kHz low-pass

filter.

High Level Section
Gain of the output section for input to Tuner, balances

at

dB, and volume control fully clockwise, was 3.8X or 11.6 dB
for both channels with gain set for low. With gain set for
high, it was 11.5X and 11.3X for left and right channels which
works out to 21.2 and 21.1 dB.
Frequency response of the high-level section is plotted in
Fig. 8. As can be seen, the response above 300 kHz is slightly
better with the gain set at low.
Output noise with shorted inputs versus gain, volume
0
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control position, and bandwidth is in Table V. These output
noise levels are satisfactorily low for the JC-2.
IM distortion was measured as a function of output voltage and found to be less than 0.01% for output voltages of 3
V rms or below, rising to 0.027% at 5 V, and 0.073% at 7 V
rms output. Measurements of THD versus frequency and
output voltage resulted in a distortion level of less than
0.01% between 20 Hz to 20 kHz for outputs of 6 V rms or
less, about 0.01% at 7 V, and 0.043% at 10 V output. Both IM
and THD were essentially unaffected by loads of 10 kOhms
or greater.
An attempt to measure the slew rate of the output amplifier by usual methods was made. A slew rate of 300 V per µS
is the same as 30 V per 0.1 µS, which means that the output
amplifier should go from, say, -15V to +15V in 0.1 µS. A fast
rise time square wave was used to drive the output amplifier
to about 30 V peak to peak and was just below clipping. The
edge transitions of the output waveform were exponential
in shape, indicating that stewing wasn't occurring, and the
rise and fall times were 1.5 µS. If the output amp was severely overdriven, the transitions became much faster-approaching 30V in about 0.2 µS. This appears to be invalid, as slewing generally refers to internal nonlinearity of
the device under test during fast level transitions and not to
steady state.
Mark Levinson Audio measures the slew rate of the output amplifier by the following manner. A sine wave test frequency, 4 megaHertz, is applied to the output amplifier and
the output level driven up to 20 V peak to peak, the limit of
our oscillator. With this amplitude and frequency, it then
becomes possible to demonstrate an equivalent slew rate of
250 V per µS.
'Scope pictures of square -wave response of the output
section are shown in Fig. 9. The upper trace shows the response for d.c. output coupling and a.c. coupling with a 47
kOhm load and a 10 kOhm load. The 20 -kHz response indicates a rise time in the region of 1µS. Crosstalk between
channels was measured and found to be greater than 80 dB
down from 20 to 175 Hz, decreasing to -70 dB at 600 Hz, -60
dB at 2 kHz, -50 dB at 13.6 kHz, and -40 dB at 20 kHz.
In conclusion, the JC-2 is a beautifully made piece of gear
that may well find its way into professional application. Long
term reliability of this unit is likely to be very good. It should
be of more than passing interest to well-heeled audiophiles
who would like to add a piece of top-quality gear to their
Bascom H. King
systems.
Check No. 93 on Reader Service Card

Manufacturer's Comment: One of the big problems with
"state-of-the-art" audio today is that most of the program
source material available is loaded with distortion of various
types, either by accident or by design. (We certainly agree
with this point.-Ed.) One of the consequences of this is that
sometimes a less accurate component can mask or veil some
of the problems in the source material, and for this reason a
superior or more accurate component will not always make
the music sound better.
We designed the JC-2 to be as accurate as possible, not to
provide any subtle colorations which might make program
material sound "better," and we feel the result is a practical
and beautiful instrument for people who want excellent
sound quality and can do without certain conveniences and
flexibilities offered by other commercially available designs.-Mark Levinson Audio Systems.
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Allison Acoustics Allison: One Speaker System

out a room and to use the floor and wall boundaries in an
optimum fashion to help achieve that goal.
The Allison:One is a floor -standing unit that uses six
speakers in a three-way configuration. Dual 250 -mm (10 -in.)
woofers are housed in a common, sealed -enclosure, acoustic -suspension design which covers the range from below 30
Hz to 350 Hz. Dual 90 -mm (3 -in.) mid -range units carry the
acoustic load from 350 to 3750 Hz, and dual 25 -mm (1 -in.)
tweeters cover the top end.
These speakers are housed in a vertical standing column,
just over a meter tall, and are symmetrically placed on each
front face of the triangular cross -sectioned enclosure. The
back side of the three -sided enclosure is intended to be
placed flat against a wall, which angles one of the front faces
toward the normal listening area and the other away from it.
The front and top of the enclosure is oiled finish walnut
veneer, with a perforated semi -rigid grille protecting the
loudspeaker drivers. Well -marked terminals are housed in a
protective cavity in the rear of the enclosure, which allows
for flush wall placement. A three -position lever switch is
provided in this cavity for adjusting the balance of the overall response between a nominally flat power curve and a
slightly rolled -off slope referred to by Allison as "concert hall balance."
The grilles are formed from a plastic compound that,
while possessing good acoustic properties, is not terribly
strong. The grilles are snapped into place in grooves in the
enclosure and must be slightly deformed for removal. There
is no reason for a user to remove a grille, but care should be
exercised if they are, because they will crack if deformed excessively. In addition, a sharp blow, such as due to a chair
shoved against the grille, could result in a damaged grille.
(Editor's Note: The makers tell us that they began using a
stronger ABS type plastic for the grille about the first of the
year, and that owners who have experienced difficulty with
grilles of the earlier material should contact the company.-Ed.)
The Allison:One is heavy, 30 kg (67 lb.), and moderately
tall, but the center of gravity is low enough that it can be
tipped quite far before it could fall. However, if there are
toddlers about, would recommend that no heavy objects
be placed on top of any speaker of this height for safety reasons. The Allison loudspeakers carry a full warranty for five
years and this warranty is transferable.
1/2

MANUFACTURER'S SPECIFICATIONS
Speaker Complement: Two 10 -in. woofers, two 3'/2 -in. midrange units, and two 1 -in. tweeters. Crossover Frequencies:
350 and 3,750 Hz. Impedance: 8 Ohms nominal, 7 Ohms
minimum at any setting of the balance switch. Minimum
Power Required: 30 watts per channel to produce 100 dB
sound pressure level in most domestic room environments.
Effective System Q: 1.0; low -frequency response -3 dB at
35.5 Hz, -6 dB at 29.5 Hz. Size: 40 in. H by 19 in. W by 10'/4
in. front to back. Weight: 67 lbs. Price: $360.00 each.
For a long time it has been the contention of audio engineer Roy Allison that people listen to loudspeakers in
rooms, and that recognition should be taken of the influence of the room and its boundaries in loudspeaker design
and placement. He has published technical papers on this
subject in the prestigious Journal of the Audio Engineering
Society. But rather than be content with theoretical work,
he has now made some of these ideas available in commercial products, the Allison:One and Allison:Two loudspeakers. Similar in principle of operation, the Allison:One is the
big brother of the Allison:Two. The intent of these loudspeakers is to provide a uniform power response through -
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Technical Measurements
The magnitude of loudspeaker impedance for each of the
three equalizer positions is plotted in Fig. 1. This shows that
the Allison:One can safely be rated at 8 Ohms for the purpose of determining the load placed on the power amplifiers and the gauge of speaker wire required for an extensive run between power amplifier and speaker. The bass resonance peak has an unusual characteristic in the range
from 60 Hz to 200 Hz that may be due to some interaction of
the woofer with the enclosure in a standing -wave fashion.
The complex terminal impedance plot in Fig. 2 verifies this
characteristic, but since the variations are small, the effect
on the acoustic performance should be of little consequence. The reactive components of the impedance are
quite small, which means that almost every power amplifier
will be able to drive the Allison:One to the limit of that
amplifier's capability without problems due to overload
protection circuits coming into play.
The one -meter anechoic frequency response is plotted in
Fig. 3 for two microphone positions. The curve marked "on axis" was made with the microphone directly in front of the
speaker, while the other curve was made with the microphone shifted 30° in the horizontal plane. This second position is approximately along the direction for normal stereo
listening. In view of the deviation of this measured performance from the sound pressure uniformity stated in brochures for this speaker, some explanation is in order.
Audio normally measures the anechoic response at a mi-

crophone position one meter from the front of the enclosure and directly in line with the geometric center of the
enclosure. In the Allison:One, the dual tweeters, midrange
drivers, and woofers are horizontally displaced approximately 280 mm (11 in.). The spacing between tweeters and
midrange units is 130 mm (5 in.) in the vertical direction and
their mean average position is 400 mm (16 in.) above the geometric axis where our measurements are performed. Thus,
there is a reasonable physical spacing between drivers sharing common frequencies. Because of this, the axial response
at distances of one, two, and three meters is different and
possesses the absorptive dips that can be expected from
measurement of widely spaced drivers. We use a microphone position one meter from the enclosure in order to
remain consistent with our measurement data so that it can
be compared against data from other loudspeakers.
(Editor's Note: It should be emphasized that the above mentioned anechoic frequency response measurement
technique, which has been used to make this magazine's
standard one -meter measurement, is not the same technique used by Allison Acoustics to make their performance
warranty. Allison Acoustics considers flat power input into
the room of greatest design importance, and time effects as
secondary provided they are not horrible. While anechoic
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measurements have long been used as standard tests because of their repeatable accuracy, more recently other
sorts of measurement techniques have been tried, such as
Audio's three -meter room test, because, as Mr. Heyser
points out, we do not listen in anechoic chambers. Two other sorts of techniques, being used by Allison Acoustics in an
attempt to measure what is actually heard in a listening
room, are detailed in the firm's brochure as follows:
"A separate set of response curves is made for each [ midrange and high -frequency] driver so as to eliminate interference patterns which are dependent on microphone position and have little to do with true power output. Measurement conditions: Sine -wave input signal applied through
system crossover network. Driver flush -mounted off center
on baffle 1 meter square. B&K Model 4133 microphone 10
in. from center of driver."
The brochure further notes about low -frequency response:
"Low -frequency power output [ is] obtained by integrating dual -woofer response at all angles around system
with enclosure at floor -wall intersection six feet from another wall. Moving system closer to other wall will increase output at low frequencies."
Therefore, since all these techniques are gathering different sorts of data under rather different conditions, they
should not be looked upon as tests or verification of each
other or as absolutely accurate representations of what a listener will hear.)
The anechoic response was checked as a function of horizontal angle and found to have the following overall characteristic. At any single position, the response is nonuniform
and possesses a number of absorptive dips. The frequency
of these dips changes with azimuth and elevation angle such
that, averaged over greater than 15° increments, the response is good up to beyond 22 kHz. The top end is best
when the measurement is made on a direct line with the
tweeters, which corresponds approximately to the position
a listener would have in a normal stereo situation. Following
a drop-off above 22 kHz, the response comes back up at
around 38 kHz with a level only 6 dB or so below the 10 kHz
to 20 kHz average response. It then falls off above 42 kHz.
Returning to the anechoic measurement, the single -microphone response is not only irregular, but strongly dependent upon the precise position of the microphone. Because of this we were unable to make a definitive phase
measurement. The overall response is primarily non minimum -phase due to the interaction between drivers.
The technical interpretation of this measurement is that
stereo localization is more likely to be diffuse than precise.
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Because the overall energy is uniform for the total sound in
a room, the balance for instrumental timbre should be rea-

sonably good, though the nonminimum-phase characteristic of the direct sound may remove the sharp edge from
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5-Horizontal polar energy response for three equalizer
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percussion instruments. The low -frequency response, particularly if the enclosure is placed against the wall -floor
boundary as Allison suggests, should be firm and robust.
(Editor's Note: Some caution should be exercised in interpreting phase measurements for this type of system and design philosophy, as the results are highly dependent on the
precise microphone location relative to the speaker system.)
Of course, we don't listen in anechoic chambers, we listen
in rooms, and Fig. 4 shows the results of the measured three meter room test for the Allison:One. The frontal axis response and normal stereo listening position response are
shown and are displaced 10 dB on this plot for clarity. The
room response comes through a little better than the an echoic response, however, the overall characteristic still indicates the presence of diffraction effects. The spectrum
from 200 Hz to 1 kHz, which is principally handled by the
woofer, is moderately smooth, but diffraction effects are
seen above that range, as with the anechoic measurement.
The polar energy response for the three positions of
equalization is shown in Fig. 5. Horizontal dispersion is
moderately uniform out to about 60° off -axis, and there is
good left/right symmetry. The dispersion beyond 90 degrees is rather strong for a loudspeaker intended for flat wall
emplacement, and some precaution is indicated for placing
the Allison:One next to book cases or other furnishings that
could allow side -launched sound to reflect into the listening
position. The maker indeed recommends placement with at
least 21/2 ft. between the cabinet center and the side wall.
Harmonic distortion is shown in Fig. 6 for the musical
tones El or 41 Hz, A2 or 110 Hz, and A4 or 440 Hz. The distortion is particularly low for the tone A2. The distortion is
quite low even at average drive levels of 100 watts. This indicates that this speaker can handle quite high sound levels
without breakup and can really come alive when super
power amplifiers are used.
The low distortion of the Allison:One is verified in the IM
measurement of Fig. 7. The nature of this IM below 20 watts
is principally due to amplitude modulation, which means
that the 440 -Hz tone is modulated in its level, but not its
phase, by the 41 Hz tone. Above 20 watts the modulation
begins to pick up phase characteristics and has a 5 degree
peak -to -peak phase modulation at 100 watts.
Crescendo handling, the ability to handle momentary
bursts of incoherent signals without modifying other signals
at a lower average level, is also good in the Allison:One.
Bursts up to 300 -watts peak level can be handled without
changing other tones by more than '/h dB.
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Transient response is indicated by the nature of the reproduction of the loudspeaker of a perfect impulse. Figures 8
and 9 show the energy-time curve, which is one such measurement that indicates how the sound due to an impulse is
spread in time. The positions chosen for Figs. 8 and 9, on axis and 30 degrees off -axis, are identical to those used in
the anechoic measurement of Fig. 3. The energy -time measurements verify that most, if not all, of the frequency response irregularities are due to time delay of the sound
caused by the spatial spread of multiple drivers. Impulse response measurements (not shown) indicate that the first arrival is due to a 5 -kHz component, followed within 0.15 milliseconds by two combined bursts of energy around 10 kHz
and 20 kHz. The majority of the sound energy arrives within
one millisecond of the sound peak and within 1.5 milliseconds of the first arrival.
Fig.

Listening Test
The Allison:One's were placed, as recommended, standing on the floor with their back as close as possible to a wall.
In view of the specific instructions on placement, no experi-

ementation with other speaker positions were attemped.
The first impression is that the low bass is quite good. In
fact, felt that the very low bass was, if anything, a bit heavy.
However, the sound was quite clean and the mild bass emphasis was not accompanied by any impression of muddiness or loss of clarity on percussive instruments in the bass
I

register.
The general stereo imagery is good in lateral positioning
accuracy, and there is very little subjective dependence of
the position of the image with location of listening position.
In that sense, the image has the broad -stage characteristic of
some systems which use wall reflections to disperse sound.
It was my opinion that the depth of the stereo image was just
a bit two-dimensional and shallow.
The Allison:One can take a lot of amplifier power and deliver a clean sound at quite high levels. On the very cleanest
wide -range material, the Allison:One system was able to
take nearly the entire power output of a Marantz Model 500
power amplifier before showing distress, but that was at a
lease -breaking power level. Those who purchase this speaker should consider a super power amplifier, if they do not
have one, to make full use of the potential for handling instantaneous peak levels without audible breakup.
The reproduction of human voice was fairly accurate, in
my opinion, and felt that piano was moderately good.
I

I

preferred the reduced treble equalization position for classical music and piano. In addition, preferred to reduce the
I
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9-Energy-time response for 30° off -axis one -meter microphone position.
bass slightly by preamplifier tone control for the most accurate piano reproduction.
On clean recordings of jazz and some contemporary mupreferred the stronger high -frequency equalization
sic,
position on the Allison. Brass has a good bite and some instruments came forward with the treble control up. did not
get the impression of absolute pin -point stereo imagery
with the Allison:One, but neither did sense that the reproduction was laterally smeared into Jolly Green Giant voices
either.
From the standpoint of overall performance in the accurate reproduction of sound, the Allison:One is best for
highly complicated, stage -filling material that can fill a room
with sound.
Richard C. Heyser
Fig.

I

I

I
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Manufacturer's Comment: There are many opinions on
what a product review should be, but everybody will agree
that facts should be presented clearly and accurately.
should like to point out some possible areas of ambiguity.
1. Uniform power response throughout a small room is
not possible. Uniform power input to a room is possible,
however, and that is the design goal of the Allison:One.
2. It is desirable to place the cabinet so that its back is
close to a wall. Actual contact is not usually practical and is
unnecessary; the design allows for a spacing of three inches
from the rear wall without performance degradation.
3. The spectrum from 200 Hz to 1 kHz is not principally
handled by the woofer section. A crossover frequency of
350 Hz is established reliably and emphatically by an LC network. By 600 Hz, the woofer output is down 14 dB and is still
going down at better than 12 dB per octave.
4. It is gratifying to note that diffuse stereo localization
and removal of sharp edges from percussive sounds, indicated as possible problems based on the anechoic phase
measurements, were not evident in the listening
tests.-Allison Acoustics.
I

Editors' Note: Readers should remain assured that the technical information in these reviews is based entirely on actual
laboratory measurement. Manufacturers are not allowed to
participate in these measurements nor to alter the data we
present. While legitimate differences of opinion may exist
concerning subjective evaluation, the technical measurements are well defined and may be duplicated by any wellequipped acoustic testing facility. But these must be actual
measurements, not technical inferences, to be acceptable to
us.-Richard C. Heyser & Eugene Pitts.
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The Bookshelf

Celebrating the Duke (& Louis, Bessie,
Billie, Bird, Carmen, Miles, Dizzy &
other Heroes). By Ralph J. Gleason.
Little, Brown and Co., 280 pages;
$8.95.

Ralph Gleason was the most widely
read writer on jazz in the Sixties and
Seventies, until his death at 58 last
June. This was because he had the ear
of young readers, chiefly as a founding editor and regular columnist for
Rolling Stone. Prior to his association
with that publication, he had built for

himself

a

considerable audience from

his base (from 1952 on) as jazz critic
for the San Francisco Chronicle,

which led to a syndicated column.
(The only other jazz writer with national syndication has been Leonard
Feather.)
By background, outlook, and temperament, Gleason was uniquely suited for this position. Almost alone
among his colleagues, he was in sympathy with the music and aspirations
of youth in revolt, and almost alone
among veteran jazz writers, he was a
consistent yea -sayer to the jazz
avant-garde.
Gleason was a proselytizer at heart.
He loved jazz and wanted other
people to share his discoveries and
enthusiasms. He thought that much of
jazz's lack of popular success and acceptance was due to social injustices
deeply rooted in the American system
and national psyche, and he called
these shots as he saw them.
Formal criticism and musical analysis were not his strong suits, and when
he delved into jazz history, he tended

74

to rely on memory rather than research-after all, he'd begun to write
about the stuff for the Columbia University Spectator, and been on the
staff of America's first serious jazz
publication, Jazz Information, as far
back as 1939. He approvingly quotes
Albert Ayler's statement that music is
about "feelin's" rather than notes,
and it sums up his own approach
quite neatly.
These articles, columns, and liner
notes, collected by the author himself though published here posthumously, add up to a compendium
of Gleason's best writing from the last
25 years. Had some of his early things
been included they might have surprised. There was a time when Gleason was a loyal spokesman for the
Bunk Johnson or "moldy fig" camp.
But while this might appear inconsistent with his later glorification of the
founding fathers of bebop, ideologically it was not. Bunk and New Orleans jazz represented pure Black folk
culture to young Gleason; later, he
came to see bop as a continuation of
the Black struggle against commercialization and assimilation.
Small wonder, then, that the only
really hostile musical note in the book
should be sounded against Benny
Goodman and Tommy Dorsey, i.e.,
the commercially successful band
leaders of Gleason's youth. These
comments are the only instance
where Gleason's cavalier way with
facts results in unfairness; elsewhere,
inaccuracies are relatively unimportant, though it made me unhappy that
Ralph thought Louis Armstrong had
always been deferential to Joe Glaser

and Jack Teagarden. There's a form of
address starting with the letter "m"
I've heard Louis employ with both

that was decidedly not "mister."
The most rewarding portion of the
book is the 100 pages of columns
about Duke Ellington, dating from
1952 to 1974, which constitute an informal chronology of Ducal activities
and achievements and bear witness to
Gleason's profound love and admiration for the man he considered
the true master of the music.
Gleason's admiring words for another of his avowed heroes, Miles
Davis, do not wear quite as well, perhaps because the writer was himself
one of the creators of the Davis mystique. This makes some of his statements border on the disingenuous.
Yet I'm certain of their sincerity; Gleason always believed what he wrote.
Sincerity and conviction are the
most attractive features of Gleason's
writing. At times, one might argue
with his facts or findings, but his fundamental belief that jazz is great music and important music is unarguable, and he fought the good
fight for what to believed in hard and
well. He never used jazz to further his
own ends and remained devoted to
the cause after he had achieved personal success. It was a case of true
love.
Gleason's pulpit stands empty now.
His congregation was unique. Ralph
Gleason's most important achievement was that he made young people
listen to-and perhaps even hear
-the jazz message. This book is
small solace for our loss.
Dan Morgenstern
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Reintroducing A World Standard...
CBS Laboratories' STR Professional Test Records
For over ten years, the original series of these high -precision test records
set a standard for the audio industry. Now the new series sets an even
higher standard. It's been revised, recut and expanded.
The new se -les consists of eight records for professionals and one for

non-professional audiophiles.
Each record contains a complete series of easy -to -use tests to help you
rapidly and accurately evaluate components and systems. Even one of
these records can eliminate the need for costly, additional equipment.
Each will find productive use and save you hours in the laboratory, on the
production line and in field testing.
Take a look at what this essential testing series contains:
SEVEN STEPS TO BETTER LISTENING -For only $6.98, you can improve your system with CBS Laboratories' "Seven Steps to Better
Listening." This high -precision test record enables you to make sure that your equipment functions properly
to tune your system to
your ears and your room acoustics. Included is a detailed 16 -page booklet by Audio's Edward Tatnall Canby explaining how to use the
record to improve the performance of your system. With the record you can perform the following "ears alone" tests: left -right
identification, phasing, loudspeaker balance, tone control setting, alternate phasing, buzz and rattle elimination, lateral tracking, and

...

vertical tracking.

*STEREOPHONIC FREQUENCY TEST RECORD STR 100 Designed for the
evaluation of pickups and systems. Provides a constant amplitude
characteristic below 500 Hz and a constant velocity characteristic above
500 Hz. Tests include: Sweep Frequency-with the sweep rate
synchronized for use with a graphic level recorder; Spot Frequency-with
voice announcements; Channel Separation; Wavelength Loss and Stylus
Wear-to pinpoint oversize or worn-out styli, and excessive pickup
tracking force; Compliance; Phasing; Vertical and Lateral Tracking: Tone
Arm Resonance-to check system performance at low and subaudible
frequencies and thus reveal undamped resonance which may cause
equipment overloading.

*318

*SQUARE WAVE, TRACKING AND INTERMODULATION TEST RECORD

*WIDE

STR 112 Enables detailed study of tracking capabilities of stereophonic

MICROSECOND FREQUENCY RESPONSE TEST RECORD STR 170
Provides pickup designers and recording studios with a high-level,
easily -equalized signai for frequency response and channel separation
measurements. The STR 170 employs a 318 microsecond characteristic
corresponding to the "test" or "flat" mode common to most disc recording
equipment. Constant amplitude recording is employed in the region below
500 Hz with constant velocity recording in the region above. The transition
is smooth, in contrast with the STR 100 which employs a sharp breakpoint
at 500 Hz. The record is suitable for use with a graphic level recorder to
provide permanent, visible records for precise evaluation.

phonograph pickups. The square wave modulation allows a rapid appraisal
of stylus -tip mass, damping, and tracking. Low frequency compliance and
tracking are determined by means of 300-Hz bands of progressively
increasing amplitude. Intermodulation distortion measurements are made
possible by graduated 200-Hz intermodulation test bands. The Str 112 has
been cut with vertical angle approximating 15°, which is representative of
current recording practice.

* needs
BROADCAST
of broadcast

if

*

*RIAA

TEST RECORD STR 151 Developed especially to meet the
engineers, audiophiles, and other professionals
seeking a convenient signal source for the testing and adjustment of all
audio equipment. Tests Include: phonograph pickup response and
separation, speed accuracy at 33 1/3 and 45 rpm, wow and flutter, rumble
and hum detection, ballistic test of V.U. meters and many others."

RIAA FREQUENCY RESPONSE TEST RECORD STR 130 Provides RIAA
frequency characteristics for the calibration of professional recording
equipment and for testing the response of professional and consumer
record reproduction equipment. This record Is suitable for use with a
graphic level recorder to provide permanent, visible records for precise
evaluation. Spot frequency bands for use without automatic equipment are

included.

RANGE

PICKUP RESPONSE TEST RECORD STR 120 Makes

possible the measurement of pickup response at frequencies far beyond
the audible range, where elusive distortion elements can cause audible
distortion. The low -frequency range includes glide -tones at twice normal
level for the detection and elimination of arm resonance, loudspeaker cone
and cabinet rattles. Other tests include: silent grooves for measuring
rumble and surface noise characteristics; and standard level bands at O dB
for overall system S/N measurements. This record is suitable for use with
a graphic level recorder to provide permanent, visible records for precise
evaluation.
QUADRAPHONIC TEST RECORD SOT 1100 Designed for calibration
verification, and adjustment of SQ
decoding equipment. The record
provides test bands for pickup measurements, for adjustment of decoder
electronics and for channel identification and balance. Each band is
described in terms of recorded characteristics and its intended use.
PINK NOISE ACOUSTICAL TEST RECORD STR 140 Designed for
acoustical testing of systems and loudspeakers and for psychoacoustic
tests on reproduction equipment. With the STR 140 it becomes possible to
test loudspeakers in the room in which theywill be used. Spot frequency
tones with voice announcements faciliate the testing procedure.
Continuous glide -tones in 1/3 -octave bands cover the frequency range
from 30 to 15,000 Hz and are synchronized with a graphic level recorder.

The original series has been unavailable for many years. Quantities of the
new and improved series are also limited. So make sure you have perfect
copies on hand for years to come by ordering duplicates. Fill out and mail
the coupon now for immediate action.
SQisaTrademarkofCBSlnc.
Only a limited quantity are available. Be sure to order enough
for many years of use.

SEND TO:
AUDIO TEST RECORDS
401 N. Broad Street

Send me the following test records:

Philadelphia, Pa. 19108

E Seven Steps to Better Listening (STR 101) $6.98 each. Quantity
E Stereophonic Frequency (STR 100) $10.00 each. Quantity
Square Wave, Tracking and Intermodulation (STR 112) $15.00 each.
Quantity
E Wide Range Pickup Response (STR 120) $15.00 each. Quantity
RIAA Frequency Response (STR 130) $15.00 each. Quantity
RIAA Pink Noise Acoustical (STR 140) $15.00 each. Quantity
Broadcast test (STR 151) $15.00 each. Quantity
E 318 Microsecond Frequency Response (STR 170) $15.00 each.
Quantity
Quadraphonic Test (SQT 1100) $15.00 each.. Quantity

Amount Enclosed $
(Payment must accompany order)
Name

Address
City
State
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Desire: Bob Dylan

Columbia PC 33893, stereo, $6.98.
All last Fall, reports were filtering
around of Dylan recording new songs
with nearly everyone under the sun
backing him, people like Eric Clapton,
Emmylou Harris, and the British blueeyed soul band Kokomo. Interestingly, after all that experimentation, Desire appeared with the songs
in relatively simple, uncluttered settings with a sparse, basic band that
traveled with Dylan through the
Northeast for the infamous Rolling
Thunder tour of late '75.
With Desire Bob Dylan returns to
the storytelling -with -a -vengeance of
his early days. Hurricane, the single
that preceeded the album, tells the
story of the alleged frame-up of mid -

dleweight contender Ruben "Hurricane" Carter and John Artis on a triple
murder charge, which resulted in a
life sentence for each. The courtroom
scenes are even more charged than in
the nearly forgotten Lonesome Death
of Hattie Carroll for which the white
William Zantzinger drew a six-month
sentence. Contrast Hurricane with
Joey, an 11 -minute saga of the life and
execution -murder death in a clam bar
of the mobster "Crazy Joey" Gallo,
"caught between the mob and the
man in blue."
Dylan's narrative skill has never
been fiercer. Not ever. Nor has he
ever seriously collaborated on lyrics
before as he has with Jacques Levy for
nearly all of Desire. Levy is best
known for his work with Roger

McGuinn, the father Byrd, on
McGuinn's best stuff from Chestnut
Mare and Lover of the Bayou to the
present, and he also was instrumental
in staging Oh, Calcutta and the Rolling Thunder tour. His role with Dylan,
according to Allen Ginsburg's notes,

"working on song facts & rhymes,
sharing information seriousness-lots
of high rhythmic art."
Not all of Desire is from the headlines. Isis harkens back to the kaleidoscopic Visions of Johanna style of the
Blonde on Blonde days. The Romance
in Durango/Black Diamond Bay pair
of songs seem to stem from the "Pat
Garrett and Billy the Kid" movie experience.
The other songs of Desire are the
was

catchy future hit Mozambique,
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plaintive song for his wife Sara, Oh
Sister written over the chords to Girl
from the North Country, and One
More Cup of Coffee, a haunting violin -led love song.
Dylan's albums have never been
highly produced. They have been almost exclusively first- and second take performances virtually devoid of
overdubs. For Dylan, the advantage of
this "heat of creation" style of recording is obvious; it gives a certain raw,
natural sound to all of his records,
uniting them despite the "new Bob
Dylans" critics talk about so much. If
there is a disadvantage to the sound, it
is the incomplete feel which sometimes occurs. Dylan's vocal duets with
Emmylou Harris throughout the album are stirring and profoundly moving. Yet, wonder, if he had taken a
little time to smooth out the blend
where it just doesn't make it, in some
of the choruses of Joey for instance,
when Dylan and Emmylou are not so
much singing together as singing simultaneously, would any of that
song's passion have been lost? Might
it have been stronger? With Dylan,
the question admits no answer. More
importantly it doesn't really matter.
What does matter are the new
songs. And they matter much. As a
collection, they are at least the equal
of the Blood on the Tracks collection,
completing the vindication of Bob
Dylan. Back around the time when
Dylan was putting out Nashville Skyline and Self Portrait, people were
wondering if possibly Bob Dylan was
washed up. They were dead wrong,
not believing in the power of circles.
He is stronger than ever, firing his
work with a fresh maturity and hitting
a furious stride. It's only beginning
Michael Tearson
now.
Performance: A+
Sound: B+
I

THE SHORTEST DISTANCE BETWEEN
YOUR SPEAKERS AND YOUR MUSIC
Heathkit AA -1640 "Superamp"
200 watts, minimum RMS, per chan-

into
ohms with less than
$43995 nel
0.1% total harmonic distortion
8

from 20-20,000 Hz. Shown with optional output meters, $69.95.

Heathkit AP -1615 Stereo Preamp

$12995

Harmonic and IM distortion, less
than 0.05%. Dynamic range for all
inputs, 100 dB.

Heathkit AD -1305 Audio Equalizer

$11995

controls per channel, each with
12 dB per octave slope. S/N, 90
dB below rated output.
5

Heath Company, Dept. 41-16, Benton Harbor, Michigan 49022

HEATHKIT

Read about these and over 400 other easy -to -build electronic
kits in the new Heathkit catalog
send coupon today!
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HEATH

Heath Company
Dept. 41-16
Benton Harbor, Michigan 49022

Schlumberger

Please send me my FREE Heathkit Catalog.
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City

FREE!
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Realistic?
Pioneer?
Marantz?
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Midnight Lightning: Jimi Hendrix
Reprise MS 2229, stereo, $6.98.
There is an overpowering hype surrounding both this album and the
Crash Landing album, two posthumous records by Jimi Hendrix
which Alan Douglas "cleaned up." He
claimed that the original tapes featured excellent playing and singing by
Jimi Hendrix but that the backing musicians were not particularly able, so
he overdubbed two guitarists (Jeff
Mironov & Lance Quinn) and a new
rhythm section (Bob Babbit & Alan
Schwartzberg) and removed the original players. So here come these two
albums, "just like Jimi would have
Contd on p. 84
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Stereo Receiver.
Aoout $400.

I

-

Who's #1 in audio equipment?
Three famous national component brands, each with fine equipment at all the traditional price points, each with fine magazine ratings
and lots of customers. Naturally we at Radio Shack like to think
Realistic* is top dog. Our reasoning goes like this:
Realistic has over 4000 stores-the entire worldwide Radio Shack
system
and 21 years of manufacturing experience. Realistic
has exclusive Glide -Path' and Auto -Magic* controls. An audio consultant named Arthur Fiedler. Service like no tomorrow. And prices
like yesterday.
Maybe a better question is who's #2?
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NOW.. , an AUDIO exclusive:
This timely SOUND ADVICE
suggestion: A Comprehensive
Guide to the Music/ Record
Business ..

rbe
REFERENCE

DIRECTOR

If you're music business "career

minded"

Y

..

.

Hear the facts foryourselfin taped
interviews straight from the '/pros'
Compiled from Recording Institute of America's interviews with key executives and "hit makers", plus Reference Directory and Dialogue Viewpoints of industry "stars".
Listen to the industry "pros" describe the
workings of the Music Business. Hear the
most respected attorneys of the entertainment field define and discuss the legal
terminology of Recording Contracts, Songwriter Contracts, Professional Management
Contracts. Over 31/2 hours of professional
reference
could be the most important
200 minutes of your life!

...

...

RIA Reference Directory, including
songwriter affiliation forms, sample
artist contracts, writer contracts, etc., in
addition to a Directory of Record Manufacturers, Music Publishers, Personal Managers,
Producers and Booking Agents. Also Record
World's "Dialogues" with over 50 candid
interviews from Record World magazine, and
a cross-section of "star" personality interviews.

Plus
sample

You get all the above (regularly $49.95) for only $39.95 for Audio readers.
10 DAYS FREE

*Interviews include:
Pete Bennett

Promotion, Apple Records

Sid Bernstein

Personal Manager and Promoter

Rick Blackburn

Dir. of Sales, Columbia Records

Terry Cashman
Bob Cato

Pres., Cashwest Productions, Inc.
V.P., Creative Services, United Artists

Kip Cohen..

V.P., A&R, A&M Records

APPROVAL-MAIL TODAY

Book and Learning Systems Division
NORTH AMERICAN PUBLISHING COMPANY
401 N. Broad Street, Philadelphia, Pa. 19108
Send me the complete "MUSIC INDUSTRY CASSETTE LIBRARY." If
decide to keep this after 10 days examination will remit the purchase
price plus postage and handling, or return it for cancellation of all
I

I

Al De Marino

V.P., Production, Capitol Records
V.P., Music Department, CMA

Tom Draper

Dir., R&B, RCA Records

Kenny Gamble

Pres. & Producer, Phila. Int. Rec. Co.

David Glew

V.P., Marketing, Atlantic Records

Barbara Harris

Dir., Artist Relations, Atlantic Records

Emil LaViola

Prof. Mgt., Chappell Publishers

Michael Martineau

Booking Agent, Premier Talent

Mark Meyerson

A&R, Atlantic Records

Barry Oslander

West Coast Prof. Dir., Jobete Music Co.

Richard H. Roemer

Law Firm of Roemer & Nadler

Alvin Teller

V.P. Merchandising Marketing,

Al Coury

charges.
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Firm or Inst
Home Address
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Peter Thall

Law Firm of Casper & Thall, P.C.

Ron Weisner

V.P., Artist Relations, Buddah Records

... and many others

City, State, Zip
SAVE MONEY. My payment is enclosed. Publisher pays all postage and handling. Same money-back

return privilege.

AU/4/76

J

Contd from p. 77
wanted us to have them," and they
sound all right. But is everything kosher here?

Methinks not. have heard some of
the original recordings of these songs
without the new musicians, and
they're far more powerful than these
versions. True, there are a few spaces
in the music, but there are no obvious
mistakes, no "bad playing," and no
cluttered arrangements on the original tapes. However, the original tapes
must be in the spirit Jimi would have
wanted us to hear-Jimi rarely played
with an additional guitarist (and more
I

often than not the added guitar, as
on Midnight Lightning only lessens the
impact of Jimi's playing). None of the
musicians on the album had actually
ever played with Jimi.
The explanation which was offered
to me by Mitch Mitchell, one-time
drummer with Jimi (and the original
drummer on most of these tracks),
was that if the recordings were released with him on them, by the stipulations of his contract he would have
to be paid a royalty for his performance. He refused to elaborate, as
many of the questions were currently
being settled in courts, but let it suffice to say that the motives involved in
the reprocessing of the Hendrix tapes
may involve less musical motives than
strictly financial ones. As John Lennon
puts it, "Gimmie some truth!"
Jon Tiven

Sound: C-

Jon Tiven

Sound: C

Performance:

B

-

Gorilla: James Taylor
Warner Bros. BS -2866, stereo, $6.98.
The temptation to discount the value of James Taylor as a music maker is
unavoidable in the light of his output
of the last few years. Now, here comes
Gorilla offering all the sensitivity any

sophomore could want on a lonely
night in the dorm, all the style that
makes him a rock star, and all that art-

Anyway, then quickly faded into obscurity as their record label went
through big business changes just as
their second album was issued. There
were a few hasty exits by band members, a third album was issued in England but not in America, and they
were released from their recording
contracts.
A long period of silence followed
and then came this album, produced
by two Americans who had been
brought in to further commercialize
the Suths & Q, as if the music they
were making before couldn't have

Lenny Waronker and Russ Titelman
have produced a real beauty. The
sound is gorgeous, and the recording
is

perfect
Don't
almost did. It's a

perfect. Who expected

a

James Taylor album? Not I!

overlook this one
very fine album.
Sound: A

as

I

Fred De Van

Performance: A

Live: The Sensational Alex Harvey
Band

Atlantic SD 18148, stereo, $6.98.
I won't say that Live is the only way
to experience the Alex Harvey Band,
but only one other of their recorded
efforts (Next) managed to capture the
essence of Alex. Brutal but gentle, a 40
year old who's 16 at heart, Mr. Alexander Harvey is truly one of the
greatest living rock performers, and
all of his energies seem to be shown in
their best light when he's placed in
front of an audience. Alex Harvey Live
delivers all of the guts and guffaws
that I anticipated, with David Batcherlor's production at last able to put
down on vinyl what flies through the
air at a performance. The music of The
Sensational Alex Harvey Band is almost as personable as a fifth performer-Zal Cleminson's guitar lines every
bit as comical as his clownface make-

Performance: Altered

Reach for the Sky: Sutherland Brothers & Quiver
Columbia CS 69191, stereo, $6.98.
At one point in time these boys
were amongst the more exciting Sixties-ish British bands, playing a brand
of music in the same general category
as Stealer's Wheel, Big Star, and the
Raspberries. They were refreshingly
clean, melodically pleasant, and even
had a fair-sized hit with You Got Me

84

been left alone and still saleable.
Reach for the Sky is an overslick production and anything but subtle-the
dance beats hit one over the head, the
songs (besides being the least interesting tunes the Suths have ever written) seem to have been written for
one purpose only (To Sell), and Tim
Renwick's much heralded guitar playing has never sounded less distinctive.
The cover artwork is the nicest thing
about this album-everything else is a
total disappointment, but if they can
get a hit out of it, maybe it's worth it.
To them, maybe, but not to me.

istry that has been hiding for quite a
while. His ultra -personal talents as a
composer have come around to a
"New Maturity" which alone makes
this album.
The songs are all individually
good -1 Was a Fool to Care, How
Sweet It Is, You Make It Easy, and the
title song Gorilla are standouts-but
Gorilla is an album that brings out all
my hostility toward the world of the
45 single and the vagaries of radio
programming. The album, the opus,
the music are best kept intact. The soft
majesty and easy flow of the music
truly reveal themselves when the
songs are listened to as a set. The
splendor of Gorilla is its completeness.

up, Hugh McKenna's synthesizer
mocking the electric guitar, and the
brimming rhythm section of Chris
Glen and Ted McKenna thrusting its
pelvic drive straight through the front
row and back into the bleachers.
Alex Harvey's music reminds one of
a high school football game when
you're not sure whether you're rooting for the team or the cheerleaders.
This is one of the first musical groups
to echo the confusion of the Seventies
and place that confusion in its proper
context; all is sacrificed for the sake of
fun. His lords are a sham (yambo), his
doctors are quacks (The Faith Healer),
his laws are an illusion (Framed), and
even his pop music is all in jest (Delilah). To say that Alex Harvey and his
Sensational Band are brilliant would
understate the true facts of the situation; The Sensational Alex Harvey
Band are here, and that is all that matJon Tiven

ters.

Sound: A

Performance: A

Mistrel in the Gallery: Jethro Tull
Chrysalis CHR-1082, stereo, $6.98.
First off, I think it is of great importance to note the fact that this
group has not changed personnel in
some time and has produced two
records in a row which are not con -
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cept albums. This is no small accomplishment for Jethro Tull, who in the
past were known to fire band members at the drop of a hat, and who at
one time seemed incapable of writing
a song less than 40 minutes long.
This one is your typical Jethro Tull
album-the same chord sequences,
classical dirge music disguised by
heavy metal guitar, intellectual musings cloaked under a bathrobe, and
basically just another album by what
purports to be a group but in actuality
is just an extension of lead singer/flautist Ian Anderson's personality
(in fact, many a fan of this group is
convinced that the lead singer's name
is Jethro Tull). Many are probably unaware that Anderson not only writes

own albums of lukewarm rehashes of
the hits of 3 months ago.
This one, however, is not the usual
McCoy; it's more thought out, more
personal. Charlie's devoted this outing to tributes to some of his musical
heroes. There's a bit of Hank Williams, some Jimmie Rodgers, some
Little Walter, a Delmore Brothers
tune, some Dixieland, even one of
Willie Nelson's songs. Fortunately,
with such a stylistic variety of tunes,

he's varied the backing to suit each
one, with some dandy playing along
the way to keep it interesting. Uncle
Josh Graves' dobro combined with
the fiddling of long-time Bill Monroe
stalwart Kenny Baker makes Jimmie
Rodgers' Blue Yodel #1 a special treat.
But the real surprise is the cameo appearance of Al Hirt and Pete Fountain
together for some Basin Street Blues.
Unifying the album's concept is the
occasional narration Charlie adds, at

the songs, produces the records, and
leads the group onstage, but keeps
the rest of the band on salary and collects all the percentage points for
himself. Rock 'n' roll fascism at its finest.

How does this album compare to its
predecessors? It's about the same as
the last one, better than the two before that, and not as exciting as the
first four. The group peaked very early
in their career-their second album,
Stand Up, was undoubtedly their finest hour-and ever since they've
been more or less just cranking out
the music. I for one certainly wish that
two years or so ago when they announced their retirement, they had
been sincere. But then, everybody
likes to wear out his welcome.
Ion Tiven
Sound:

B

Performance: C+

Harpin' the Blues: Charlie McCoy
Monument KZ 33802, stereo, $5.98.
Charlie McCoy is one of those
Nashville sessionmen who play on
more records than you want to know
about, occasionally putting out his
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TDK AUDUA OPEN REEL
PROUDLY ANNOUNCES
THE BIRTH OF A CASSETTE.
The TDK Audua Cassette. It has a lot of the big open reel sound of its illustrious parent.
And why not? The same technology which makes Audua
Open Reel "The Master Recording Tape" now delivers that
big beautiful sound on cassette.
The Audua Cassette replaces the famous TDK ED Cassette-with added high -end brilliance. It delivers outstanding
sound at normal or high bias settings. From TDK, of course.
The Audua Cassette is available in C 60 and C 90.
TDK Electronics Corp.,
755 Eastgate Boulevard,
Wait till you hear
Garden City, N.Y. 11530.
Also available in Canada. what you've been missing.

TOK,
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once illuminating the music and giving a rare personal feel for a Nashville
Cat's album which is really refreshing.
Occasional lapses do mar the
record. The Nashville Sounds voices
should have been left out. Basin Street
Blues, for example, sizzles until the
voices dissipate it utterly. Columbus
Stockade Blues is an inspired choice, a

tried-and-true country classic, unfortunately given a listless performance.
Harpin' the Blues sounds fine

-nobody

in Nashville ever seems to
sour note-and there are
even flashes of fire and passion, but
not consistently.
Michael Tearson

record

a

Sound: B+

Every UD cassette gives you
stainless steel guidepins to keep your
recordings secure.
Tough steel pins form part of the
internal security system inside every UD

cassette.
They make sure your UD tape
runs smooth and winds even. (Ordinary
cassettes have plastic posts that can
wear out and cause wow and flutter.)
These steel pins are another reason

your Ultra Dynamic cassette captures
the very best sounds (both high and low)
your equipment can produce.
UseMaxell Ultra Dynamic cassettes
and you'll always play it safe.
Maxell Corporation of America,
Moonachie, New Jersey 07074. Also available in Canada.

maxell,

For professional recordings

at home.

Check No. 18 on Reader Service Card
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Performance:

B

Royal Bed Bouncer: Kayak
Janus JXS-7023, stereo, $6.24.
If records were judged solely on the
basis of their packaging, Kayak's album would never get through the
preliminaries. Adorned with a lifeless
photograph and featuring one of the
ugliest hues as the main color for the
album jacket, this disc would be better off sold in a plain white wrapper.
But records are not sold entirely on
a visible aesthetics basis, and some
people actually buy records because
what they hear on the radio sounds
nice. When this listener first heard
Royal Bed Bouncer on the FM waves
it sounded pleasant-very similar to a
lot of the appealing English progressive rock of the past few years, with
most noticeable influences being early Argent and late Zombies. The
group actually hails from Holland, and
may mature into a first-rate group any
day now; compared with their earlier
albums (only available as imports), this
is a masterpiece. As of yet Kayak is still
in the formative stage of chucking
away the influences, and until they
produce a wholly original music I find
it difficult to give them my whole-

hearted recommendation, although I
do wish them the best of luck. And
Janus Records, former employers of
yours truly-please recognize that the
record business is not an "ears only"
business and shape up your artwork.

Ion Tiven
Performance: B

Sound: C+

Fool for the City: Foghat
Bearsville BR 6959, stereo, $6.98.
My great hope for Foghat was that
somehow, after years of hard playing
and hard work, they would be able to

transcend the rock 'n' boogie idiom
to become the first rate rock 'n' roll
band that their initial album (and even
the two which followed) seemed to
86
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promise. There was always a faint hint
that there was something there that
was more than the archetypal choogachooga, both in their records and in
their personalities. There seemed to
be a lot of people pulling for Foghat
to grow into the position of being the
British Creedence Clearwater Revival,
or something like them.
Well, here is what must be their
fifth album, and they are still stuck in
"De Blooze." They're proficient at
it-they make Terra plane Blues and
My Babe rock some, and they write
decent enough Seventies blues-but
you can just about give up any hope
of this outfit becoming anything beyond what they already are. Foghat is
probably the most lovable contemporary blues group around, but they're
never going to be a Beatles/Zeppelin/Stones vehicle that travels from
point A to point B. Fool for the City is
one-dimensional rock, and if that's

Our neat little cartridge
holder...it was a great
idea in its time.
Model AT6003 TRI -CAPSULE $9.95

When we designed our cartridge
holder, it wasn't uncommon for an
enthusiast to have several cartridges. Perhaps one for stereo, one
for four -channel, and maybe an
old favorite for special records.
But with our new UNIVERSAL cartridges, this handy little idea may
well be doomed. Because one
UNIVERSAL cartridge is just fine,
thank you, for both stereo and four -

your cup of Teaneck, fine for
you-but thought it might turn into

UINIII\/Cf
1/2/4

I

something better.
Sound: 8

-

Jon Tiven

Performance:

BEST FOR

audio-technica.

OINNOVATION

Brothers
Columbia PC 33817, stereo, $6.98.
Live in Amsterdam: The Flying Burrito
Brothers
Ariola 86 439 XCT (Import), stereo,
Here are two albums by the Burritos and neither begins to approach
what the Burritos were once all about.
The first is a new album by a group
purporting to be the Burritos reunion
although featuring the minimal number of original members (I suppose all
you need is one ex -Byrd and you've
got it made), and a music which is
closer to straight country than any sort
of rock/C&W conglomerate, but slicker than any Burritos album has ever
been. The only songs which are even
half -interesting were written by Dan
Penn, the man who created the Box
Tops and at one time was a major
force in C&W and rock music.
The import album captures the Burritos in their dying days, dominated by
Rick Roberts and performing songs by
the likes of Merle Haggard, Parsons/Hillman, and even Jagger/Richard (yes, there's a live version
of Wild Horses, a song which Keith
and Mick gave to Gram Parsons before the Stones chose to record it). It
isn't a great album, even compared
with the latest Burritos LP, but yes it
does exist, and it's difficult to come by
and not worth the bother. Jon Tiven
Rating: a solid C in all categories for
LPs.
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AUDIO-TECHNICA U.S., INC., Dept. 46A, 33 Shiawassee Ave., Fairlawn, Ohio 44313
Available in Canada from Superior Electronics, Inc.

$12.00.
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CHANNEL

B

Flying Again: The Flying Burrito

both

channel. New records and old.
If you're from the old school, ask
one of our dealers to show you our
holder. It can protect as many as
three cartridges in their shells,
while you play a fourth. But then
ask to hear one of our UNIVERSAL
models. There are four to choose
from. And any one of them may be
all you'll need to own for every
record in your library.

Leave it in 30 seconds

Protect the most valuable part of your Stereo System
YOUR RECORD COLLECTION
just 30 seconds you can keep your
records in mint condition with the best
record cleaner there is. Vac-O-Rec vacuum
cleans and reduces static automatically
with soft, resilient, natural mohair brushes
:hat reach deep into grooves to gently,
safely loosen and lift damaging microdust
particles.
In

Hear the Clean

Sound Difference!
Pure fidelity

Distortion gone
True tones
Distinct words
No "Pops"
No "Crackles"
No excessive wear

VOR INDUSTRIES
1440 South State College Boulevard, Building 5H,
Anaheim, Calif. 92806
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Canby's Capsules

Edward Tatnall Canby

Mozart: String Quintets, B flat K. 174,
C minor K. 515. Grumiaux Trio, A.
Gérecz, M. Lesueur. Philips 6500 619,
stereo, $7.98.

The richest of Mozart is in the Quintets, here an early one and a late (see also
6500 620, two more). The playing is warm and rich, too, in the Viennese manner, but lacks the architectural intensity of the leaner "Budapest Quartet"
school of playing, is more soloistic. Lovely, just the same, and one legitimate
approach to the music among several.

Copland Conducts Copland-El Salon
Mexico; Daszon Cubano; Three Latin
American Sketches; Dance Panels.
New Philharmonia Orch. Columbia M
33269, stereo, $6.98.

Continuing the long Copland/Copland series, this disc is a good idea-the familiar El Salon together with a whole group of other Latin -style pieces never
before recorded. Plus one of his stately ballet works, end of the 50s, in seven

Canadian Brass. Canadian Brass in
Pairs. Boot Master Concert Series

These two were sent down from Canada and there are more of the same. A
standard conservatory -type brass quintet, complete with tuba on the bottom
and two trumpets; they play a lively mix of arrangements, largely Baroque but
also earlier, and even unto Joplin (who else?), not at all "authentically," yet
very musically done if you enjoy this kind of brass.

(Canada) 3001, 3003, stereo.

Tanzmusik des Rokoko. Tanzmusik
der Wiener Klassik. Ensemble Eduard
Melkus. D-G Archive 2533 303, 2533
182, stereo $7.95 ea.

Rameau: Les Paladins. (Original ver-

sion). Rodde, Farge, Benoit;

La

Grande Ecurie & La Chambre du Roy,
Malgoire. Vanguard Everyman SRV
318 SD, stereo, $3.98.

Teldec Informationsplatten Quadraphonie. SQ, CD -4. Teldec, (Telefunken), two discs, Hamburg, 1973.

segments on side

2.

An attractive record.

Two interesting collections of lilting dance music, played, as is increasingly
standard in Germany, on wholly authentic instruments of the time-either old
or in modern copies. It makes for a sound you will not forget. The "rococo"
disc is late -late Baroque, on the florid side, Rameau, C.P.E. Bach, someone
called Stärker. The "Viennese Classics" are much simpler for the casual
ear-Gluck, Haydn, Mozart, early Beethoven, et al. Maybe this one is best to
try first; it's gracious and lovely.
This disc from Columbia International via license is a super French production of the Rameau opera -ballet, the solo voices typically nasal, the music full
of complex turns and twists and ornament-not an easy style first -off. A dedicated performance, surely, but tense, hard -pushing and awfully whiney. The
"Grand Stable" (ecurie) is the name of the orch., traditional out of Versailles.

If you have these two quadraphonic systems in your system, by all means
badger and cajole your dealer into finding a copy of this for you somehow,
even though the material is several years old; the direct comparison, same
music in both types of disc, is invaluable and just about unique. Two discs,
pop on one side, excellent classical, in considerable variety, on the other; one
disc is all SQ, the other, same music, is CD -4. You can learn plenty; a big difference in some musical items, scarcely any in others. Allow for much CD -4
improvement since 1973 (SQ sound was then ahead in development); even so,
the comparisons are instructive and valid. Try with back speakers only! Very
revealing.

AUDIO

88

AmericanRadioHistory.Com

APRIL, 1976

Sensible
Classical

Reviews alternative.
The Uher CG 320 is unlike any

other stereo cassette machine,
even a Uher.
We built the CG 320 to be an
exceptionally reliable two -motor
machine with the performance and
features to match the world's
finest.

Edward Tatnall Canby

Electronic tape flow indicator.
Clutchless tape drive system.
Self-contained stereo power stage.
Internal loudspeakers-or use it as a
deck.
On -off automatic level control.
Dynamic Noise Limiter (DNL).

Automatic

Plus
switching for chrome

EQ

tape.

counte with memory
circuitry.
End of tape switch off.
Optional power cable for 12 -volt
power supply.
Easy -to -read level meter with
gauged dB scale.
3 -digit

Dvoiák: Concerto for Cello. Lynn
Harrell; London Symphony, James Levine. RCA ARD1-1155, quadradisc,
$7.98.

The Romantic Cello. Jeffrey Solow;
Doris Stevenson, piano, ABC Command COMS 9006, stereo, $6.98.
This is curious. The first item, the
big Romantic Concerto by Dvorák,
features a prize youngish team of performers, Levine being RCA's conducting specialty in recent months,
Harrell having played cello just about
everywhere that matters in America.
The sound of the record in CD -4
quadraphonic is exemplary, with a
fine spread of ambience for the orchestra, the cello rightly placed at
some distance and at a relatively low
volume level-as is the intention in
any live performance in a large hall.
(How much the engineers have
learned!) But the performance just
does not bloom; it doesn't take off.
The orchestra plays well but without

any overwhelming conviction, the
drama seems to sag for minutes at a
time. Dvofák's fault? In part-it is a
longwinded piece, if full of goodness.
But also, Levine does not seem to
have a dramatic grasp for such a big,
sprawling hunk of Romanticism and
there, think, is the real problem. It
takes, maybe, a Stokowsky, an Ormandy, to put over such an item with

Two separate sliders for
independent record level control of
the two channels, two sliders for
independent replay level control of
each channel and a slider tone
level control to assure optimum
operating conditions. Low
distortion and top specifications
are the hallmark of this quality
product.
The Uher CG 320 offers the high
technical quality, versatility and
design to suit truly demanding
tastes.

I

conviction.
The cellist? He plays the whole with
faultless technique and pitch, yet with
astonishing monotony. No color, no
drama! Chaste.
toss in the second cello record to
prove the point. Jeffrey Solow plays
the usual recital kind of arrangements
of this and that, remade for the cello,
I

a

nice but not unusual collec-

tion-but

in two seconds of Side 1 you
know that this youngster Understands-he has every bit of the dra-

matic sense that is lacking in the big
piece by Dvoiák. Hal-this is a real

uH ER

of America Inc.

Hindry Avenue
Inglewood, Calif. 90301
Please send me complete details on the
CG 320, the sensible alternative to
cassette tape recording and listening.
621

S.

NAME
ADDRESS

AUDIO APRIL,

1976

89

Check
AmericanRadioHistory.Com

STATE

CITY

No.

41 on

ZIP--

Reader Service Card

-

I

Listening to your favorite records and tapes through
the dbx 117 dynamic range enhancer is like having a new
record collection. Now you can hear up to 20 dB of the
missing dynamics the record or tape manufacturer
sacrificed (for reasons we explain in our literature).

iicw record collection for 04175
with the dbx 117 in your system you'll hear the
higher harmonics of strings, the incisive bite of brasses,
and the sharp attacks of cymbals and percussion as you've
never heard them before except in live performance. As an
added bonus, the dbx 117 substantially reduces record
surface noise and tape hiss on playback, and adds dynamic
range to records, tapes, and FM broadcasts.
To experience a totally new dimension in recorded
music listening take your favorite record or tape to your
high quality component dealer and ask him to play it
through the dbx 117. For complete product information
and list of demonstrating
dealers in your
area, contact:

CI DX

dbx, Incorporated
296 Newton Street

Waltham, Massachusetts 02154
Check No.

7

on Reader Service Card

ll1tInIoh CATALOG
nd FM DIRECTORY
Get all the newest and latest information on the new McIntosh Solid State equipment in the McIntosh catalog. In addition you will
receive an FM station directory that covers all of North America.

swinging cello. And guess what. He
studied with the man he would have
to study with to be such a player-Piatigorsky, no less. The old Roo sian master of cellistic unction, the
one -and -only, now carrying on a respectable career as a teacher of his instrument in California. I'd like to hear
Jeffrey Solow play Dvofák.
Georg Muffat: Apparatus Musico-Organisticus 1690. Leena Jacobson, organ. Musical Heritage Soc. (Mail order only. 1991 B'way, NYC 10023).
What a curious name! No, nothing
orgiastic about it, or worse, and the
only "apparatus" involved is an excellent Baroque organ of the early
18th century, on which the music is
played. Just one of those fancy Baroque titles they like to invent back
around 1690 for large-scale collections of assembled works, published
and (usually) dedicated in flowery
style to the nearest high-and-mighty
potentate. In this case, it was the Emperor Leopold I on his coronation.
What we hear is a suite of no less
than 12 showy organ toccatas, three to
an LP side, plus a monumental passacaglia, all of side 5, and still another
pair of Baroque works, a ciacona (chaconne) and something called Nova
Cyclopeias Harmonica-more flowery
entitlement. The music is really able,
the first word that comes to my mind,
rich in harmonies, with plenty of variety in form, tempo, rhythm, though
this was when J.S. Bach, the ultimate
composer of this sort of music, was no
more than 5 years old. If you have enjoyed such early contemporaries as
Buxtehude and Pachelbel, you'll find
this music in the same general idiom.
Muffat, for all his name, was somebody.
One complaint. The organist plays
her Muffat with enormous musicological authority (her "program
notes" are enough to scare you away),
especially in the complex French -type
ornament which Muffat requires; but
her playing personality is didactic and
mannered with a plethora of exagger-

ated phrasing and general un-

MX
FM/FM STEREO

-

AM TUNER AND

I

SEND
TODAY!
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PRFAMPLIFIER

McIntosh Laboratory, Inc.
East Side Station P.O. Box 96

Roger Sessions: Rhapsody for Orch.;
Symphony No. 8. Thea Musgrave:
Night Music. Wallingford Riegger:
Dichotomy. New Philharmonia, London Sinfonietta, Prausnitz. Argo ZRG

Binghamton, N.Y. 13904
Dept.

I

I

I

NAME

I

ADDRESS

CITY

STATE
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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.

21

evenness. Maybe this is authentic and
all that, but I found it quickly wearing
on the patience. A smoother delivery
is a great deal more listenable, at least
in this day of ours.

on Reader Service Card
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702, stereo, $6.98.
So many foundation -sponsored al-

bums of contemporary music come
through (this one via that mysterious
90
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Calouste Gulbenkian Foundation)-do hi-fi fans really want to hear
such music? The answer, of course, is
usually "yes/no, depending," but in
this case the answer is surely yes. For
three excellent reasons.
First, excellent recording throughout, and music by, three composers
each of which is a real pro in the use
of the old-fashioned, full-blown classical orchestra. Sonics galore! That in
itself is enough to make hi-fi ears
prick up, even though the idiom is
generally, and healthfully modern -astringent. Don't you get tired of bland
chords of the old-fashioned sort, once
in a while? A dose of screaming dissonance, expertly handled, can clear
the air like a gargle of Listerine in a

Everything you nee to know
about CB is in this new book
f

MUb

Two

CB

of top-level older -generation American pro composers, and between
them a dynamic and astonishingly interesting (male or female) younger
composer who is in a sense the resultant in time of the older generation
who preceded her. For any ear,
trained or no, this sort of cohesiveness
can be heard. It makes aural sense.
The third reason, straight out of the
other two, is a set of really dedicated,

hard-working, top-flight performances, making audible persuasion out
of the super -difficult material. How
seldom do we get this sort of playing
today! These musicians are challenged to the limits of their know-how;
their conductor, too, is challenged
and he is an old pro who can meet the
challenge like one of those baseball
or football coaches you hear about.

He's savvy.
So, I challenge you-try these
sounds on your own hi fi and for your
own ear drums. Start, maybe, with
Thea Musgrave, a long "chamberish"
work which features two horn players
who actually walk about in stereo and
produce the d----ndst horn music
I've ever heard. Then move up to old
Wallingford Riegger (d. 1961), a Vermontish sort of character who wrote
the present piece in the pioneer days,
around 1930. You'll get a bit of the

nostalgia sound, here and there
among the dissonant crags. Then, finally, to the uncompromisingly intense Roger Sessions (yes, the Sessions

clock family) who is now getting into
his 80s and, like Stravinsky, Copeland
and others, has converted his classic
modernism to the serial system in his
late years, out of Schoenberg but
wholly American....Enjoy yourself
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Special Introductory Offer!
Our just -published 116 -page CB
pocket-size book is available now

at Radio Shack stores at a
"give-away" price of just 25C, prior

..`._

froggy throat.
Second, and concomitantly, this is a
well -planned and cohesive disc with
an over-all shape and sense, which all
too many contemporaries are not.
Two of the most rugged and rock -like

by Radio Shack!

OUT

Beg.

-

-

Contents Include
Antenna facts
Methods of installing equipment
How it works
Distance Rules
FCC offices
CB slang Glossary
"10" Signals More!
Types of radios

to its listing in our catalog at $1.25.
If you're into CB 2 -way radio or
getting in (as who isn't!) you'll want
this book to avoid costly errors.
Edited by the folks who started our
famous Realistic® CB line in 1959,
it's authoritative and very easy to
read. 9 chapters. Over 100 pictures.
Written for laymen. None sent by
mail. *Get your copy for 250 by
bringing this ad to any nearby
participating Radio Shack store or
dealer TODAY!
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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.
Please send me
_ library cases.
Prices: $7.50 each; 3 for $20; 6 for
$37. My check or money order is
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THIRD GENERATION MUSIC SYNTHESIZER KITS
from PAIA feature state-of-the-art design still at
incredibly low prices.
Have you seen "POLYPHONY"?
The PAIA User's Group magazine. Information for

musicians, from musicians. Write today for your
free sample issue.
24 HR. DEMO LINE (405) 843-7396
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Jazz & Blues

Basie Jam: Count Basie
Pablo 2310 718, stereo, $5.98.
Count Basie Encounters Oscar Peter-

son
Pablo 2310 722, stereo, $5.98.
Jam Session at the Montreux Jazz Fes-

tival: Count Basie
Pablo 2310 750, stereo, $5.98.

Nighter; his controlled exuberance
and crisp, bouyant phrasing make him
sound like an edited -down Roy Eldridge. The silky swing of Zoot Sims'
tenor makes for a perfect contrast
with tenor Eddie Davis, a powerful,
extroverted soloist and regular member of Basie's big band. One final
comment, although am no lover of
the jazz organ, the roaring swing of
Bill Basie's Hammond on One Nighter
is something to hear.
I

fluid
drive of the master is felt from the beginning as Basie establishes his authority from the first note of this Norman Granz studio session recorded in
December of 1973. Basie's timing and
placing of notes, his graceful interaction with drummer Louis Bel!son,
Jam is simply marvelous, the

bassist Ray Brown, and guitarist Irving
Ashby; the way he pushes and drives
soloists Zoot Sims and Eddie "Lock-

jaw" Davis (tenors), Harry "Sweets"
Edison (trumpet), and J.J. Johnson
(trombone), is an object lesson in the
art of jazz. Harry Edison is particularly
outstanding on numbers like Red
Bank Blues, Hanging Out and One92

Sound: A

Performance:A

The Basie -Oscar Peterson encounter has many splendid moments
even though it does not hit the consistent heights of Jam. The fault lies
with Peterson, who, though he may
be the most facile pianist in jazz, with
a supersonic technique, simply cannot swing the blues as Basie does. It's
Basie, with his spare, condensed striding style, working with comping guitarist Freddy Green and drummer
Louis Bellson, who injects vibrant,

rhythmic life into every cut on side
one; on each of these tracks (Buns'
Blues, These Foolish Things, RB, Burning, Exactly Like You), Peterson seems
content to go along for the ride, embellishing and decorating on top of
the cat -like tread of the Basie rhythm.
On side two, Peterson makes a flashier show of his technique, and, on
numbers like Lester Leaps In, S&J
Blues and Big Stockings, the bravura
excesses occasionally get in the way of
old-fashioned swing. Despite this,
Count Basie Encounters Oscar Peterson is very engaging mainstream jazz.
Sound: A

Performance: A

-

Jam Session at the Montreux Festival, 1975, is the most disappointing of
the three Basie Pablos. Most of the
numbers are typical jazz festival solo

round -robins, long, often uneventful
blowing sessions that lack cohesion
and integration. The group Basie
heads at Montreux consists of Milt
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Jackson, vibes; Johnny Griffin, tenor
sax; Roy Eldridge, trumpet; Neils Pedersen, bass, and Louis Bellson,

drums. Jackson plays superbly

throughout, for he can dig into the
blues as deeply as Basie, but Griffin is
a tedious, shrill, cliche -ridden soloist
who spoils every track on which he
appears. (Obviously, the Montreux
audience doesn't agree with this reviewer, for they clap hysterically at every one of Griffin's solos, choruses
that contain more wrong than right
notes-I sometimes think that jazz
festival audiences are as donkey -eared as the supposedly less -discerning
rock crowds.) Eldridge tosses off several of his tigerish solos, but I, for one,
wish he would come down to earth
once in a while. Pedersen is an excellent bassist, one of the finest Europe has to offer. Basie, of course,
swings mightily all the time, his joyous
four beats to the bar are what keeps
things going even when Griffin
threatens to ruin the whole show.

Kenton's- long time arranger, Hank
Levy; Pete is a Four Letter Word is a
crisp, driving showcase for drummer
Peter Erskine that the band plays with
gusto; Quiet Friday spotlights Kenton's lyric piano, then moves into a
series of exuberant ensembles that
display the richness and power of
Kenton's brass and reeds. Ramon Lopez is in the Kenton Latin jazz tradition, focusing on the band's pulsing
conga drummer against bristling brass
backgrounds; Montage has more of
Kenton's tranquil pianistics effectively
balanced against massive sonorities.
This is undoubtedly one of the better

albums from the rapidly growing Creative World catalog.
Sound: A

Performance: A

Stan Kenton -By Request Vol. VI was
compiled from Capitol outakes from
the late Fifties and early Sixties; discographical information has been
supplied by Kenton connoissueurs
Jack Hartley of Waldwick, N.J., Michael Sparke of Hounslow, England
and Pete Venudor of Amsterdam,
Holland. Despite the diligent research
of these three gentlemen, this is
some of the dullest Kenton ever assembled-no wonder Capitol left this

Please don't pass this
on to a friend.

Almost no one knows Hartley speakers
and wéd like to keep it that way.

John Lissner
Performance: B+

Sound: B
Balboa/Summer 1941: Stan Kenton
Mark IV 581, mono, $5.95.
Fire, Fury and Fun: Stan Kenton
Creative World ST 1073, stereo, $5.95.
By Request Vol. VI: Stan Kenton
Creative World ST 1069, stereo, $5.95.
Hits in Concert: Stan Kenton
Creative World ST 1074, stereo, $5.95.
Stan Kenton's music can be tremendously exciting or a crashing bore. For
those who want to know what the
shouting was all about in the initial
stages of Kenton's career, Balboa/Summer 1941 is highly recommended. Mark IV has issued a broadcast from the Balboa ballroom that is
truly invigorating; this first Kenton
band really curls your toes; it is loosejointed and punching as it swings
through numbers like Artistry in
Rhythm, Two Guitars, Blues in Asia
Minor, and Harlem Folk Dance; the
forceful solos, by such early Kenton
sidemen as tenorman Red Dorris and
trumpeter Chico Alvarez, enhance
this exciting collection. Considering
the year it was recorded, the technical
quality of the aircheck is excellent.
Performance: A
Sound: B+
In 1967 Kenton left Capitol Records
with whom he had been associated
for 25 years, and established his own
label, Creative World, taking all his
Capitol masters with him. He has issued a steady stream of releases, some
of them very good, others, dreadful.
Fire, Fury and Fun is beautifully
recorded, and contains pieces that are
alternately brooding and brassily vehement. Two of the best cuts are by
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Earl Hines and Roy Eldridge at the

Vil-

lage Vanguard
Musicians: Roy Eldridge, trumpet;

-Leader in the Microphone Field-

Earl Hines, piano; George Tucker,
bass; Oliver Jackson, drums.
Songs: Medley: Love Is Just Around

the Corner/Canadian Sun-

set/Lullabye of Birdland/Misty/Satin
Doll; Blue Moon; I Can't Get Started;
Blues for Old "Ns"; Medley: Black

MODEL
DM -1525
1 MODEL
EMU -4520

Professional Studio Unidirectional
Electret Condenser.Microphone

The

EMU -4520 offers top
within the reach of even
studio integral 10dB level
frequency control. Flat line

great cancellation: High signal-to-noise
ratio. Quality detachable us. Easily converted to omnidirectional or super-cardiold.

For further information

Xanadu 106, stereo, $6.98.

feel and balance for all handheld
use. Ideal all around entertainers micro-

Perfect

studio quality
the smallest
pad and low
response and

Coffe/I Wish You Love.

Omnidirectional Dynamic Microphone

Recorded more than 10 years ago at
live session that has already yielded
two other LPs (these, with Coleman
Hawkins also aboard, were on the
long -defunct Limelight label; one has
recently been reissued on Trip), this
music was well worth waiting for.
Far from being leftovers, this collection offers some of the best Hines and
certainly the very best Eldridge of the
lot. The 10 -minute -plus Blues is a masterpiece of spontaneous music -making and takes its place with such Eldridge landmarks as Rockin' Chair and
Dale's Wail in the discography of one
of jazz's greatest trumpeters. It has the
warmth, exuberance and energy-just
hear some of those incredible high note outbursts-that characterize the
Eldridge style. It is vibrant music.
Also delightful is Started, despite a
truncated opening (the tape ran out).
Both these pieces are performed by
Eldridge with bass and drums only,
and the late George Tucker and the
always solid Jackson give him excellent support. On Moon, Hines
joins the accompanists.
Eldridge is not present on the two
medleys. The first is a tour de force,
full of Hinesian surprises, rhythmic

phone.

a

Unique head design eliminates popping
and handling noise.
-

SPECIFICATIONS:

DM -1525

EMU -4520

MODEL
Frequency Response

Output Level

40--15.000Hz

120-20.000Hz
-71dB t2.5dB
200n

Output Impedance

-76dB t3dB
Balanced

write or call us today.

PRIMO COMPANY LTD.
PRIMOMICROPHONEINC.
VILLAGE,
ELTA LANE.
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HONE: 312-595-1022
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Try Audio's
They Pull!

Classifieds-

Free
Sr)eaker

jugglings, and stentorian piano

Catalo

A 36 -page compendium of stereo speaker kits,
raw speakers, accessories and tips on how to build high
quality speakers in the privacy of your own home.
two, three,
Practically a manual on speaker building, our catalog features
parts
four -element and folded -horn speaker designs in forms ranging from
only to completely assembled.
his own
Over half the catalog is devoted to the person who wants to build
midranges
speakers totally from scratch using our extensive array of tweeters,
and woofers, including exponential horn/drivers.
number,
Send for it today with the coupon or by calling our toll -free
8 am-3 pm, Pacific Time, Mon -Fri.

fpeokeilo5

Operator AD -4

1-800-426-7736

I'm interested. Send me your free catalog.
Speakerlab

NAME

I

'

Department AD -4

'

ADDRESS
CITY

L

Sound:

5500 35th N.E.
STATE

ZIP

Seattle, Washington 98105

AmericanRadioHistory.Com

sounds. He manages to make even
Canadian Sunset palatable, perhaps
because he likes it (I've heard him almost transform Slaughter on Tenth
Avenue, so anything seems possible).
His transitions between tunes are brilliant. The second medley is more ruminative, and on Coffe, Hines, who's
not really a blues player, gets as blue
as he ever has. It suffices to almost excuse the pointless fade, which, unlike
the Started gaffe, is unexplained in
the notes.
Xanadu is a new independent label,
operated by producer Don Schlitten,
whose track record is excellent. It offers both newly recorded and vintage
jazz of high quality in its two initial releases, and this one's a true gem.
Dan Morgenstern

J
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Classified
ANTI -SKATING for AR TURNTABLES!! Proven counterweight 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
ORTOFON
OTHER MOVING COIL CARTRIDGE OWNERS; Send for free literature on our MicroHuntington
performance at $99.95.
Preamp
Superb
Electronics, Box 2009-A. Huntington, Conn. 06484
ELECTRONIC CROSSOVERS-ALL TYPES. Updated definitive booklet describes applications; how to improve speaker
systems; $5.00 postpaid, credited to first purchase. Huntington Electronics. Box 2009-A. Huntington. Conn. 06484.

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 AOC.
Send for free catalog. LYLE CARTRIDGES, Dept. A,

WESTCHESTER AND FAIRFIELD COUNTY AUDIOPHILES TAKE NOTE! THE AUDIOPHILE, 231 BEDFORD
STREET, STAMFORD, CONN. specializes in equipment for
the connoisseur. Ampzilla, Koss Model One, ADC, Citation,
Crown, Cahlquist, Dyne, Epicure, Infinity, Philips, SAE, SME,
Stax, TEAC, Technics, Thorens and many more (203) 348-

INFINITY 2000A
MUST SELL ACCUMULATION: Sony 854-4, Citation XI A
BGW 250 x 4 (1000 W RMS), KLH 9's, Infinity Monitors,
Soundcraftsmen 2217, 2212, Dual 701, Sansui 9090, SAE
MK XII. Most in original factory sealed cartons, all with original manufacturer's warranty. H. Duvall, 4715 Wiouca Rd. NE,
Atlanta, Ga. 30342. Eves, (404) 255-4207. If out leave message on answering device.
MEW VIDEO EQUIPMENT -LOW PRICES

FL

GYYR-time lapse vrt

FICATIONS OFFER VAST AUDIBLE
AT REASONABLE COST.

Many accessories
Write or call your needs.

FOR MORE

ELECTRONIC EYE

CANADIANS

-

DOUS DISCOUNTS.

DYNACO

Write

14226

1203 COLUMBIA DRIVE, DECATUR, GA 30032.

lines, electrostatics with 900w direct drive tube amplifier,
electronic crossovers. mixers. preamps, 9 octave equalizers.
Detailed equipment modifications, maintenance, kit reports.

ONE STOP for all your professional audio requirements. Bot-

$7 year. Free Prospectus tells all: Audio Amateur, Box
176AU, Peterborough, NH 03458.

# 6.

BELVEDERE PLAZA SHOPPING CENTER,

tom line oriented. F.T.C. Brewer Company, P.O. Box 8057,
Pensacola, Florida 32505.

DON'T PAY THE HIGH MAIL ORDER PRICES
THIEVES WAREHOUSE OF SARASOTA
6564 GATEWAY AVENUE, SARASOTA FLORIDA 33581

BUILD YOUR OWN SPEAKERS AND SAVE UP TO 50%.
You 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.

AUDIO BREAKTHROUGHS
Long Island's finest audio dealer offers you the world's most

advanced audio components. JUST ARRIVED: Thaedra pre amp, Janis woofer, Koss electrostatic speaker, Denon black
cartridge, Fulton J's, Lux turntable, AGI preamp, Spendor
speakers, Levinson electronic corssover, B&W DM-6. AUDI-

-

OPHILE RECORDS: Sheffield, Fulton, Levinson, Audio Lab,
we have Magand more in stock. THE LIST GOES ON
neplanair, Yamaha, Ampzilla, Transcriptors, B&W, Rabco, Decca, B&0, Paoli, Linn Sondek, ADC, Supex, M&K Super Woofer, Dahlquist, Grace, Fidelity Research, SME, Harmon Kardon,
KEF speakers and drivers, and more. Free delivery and instal-

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.

lation in Long Island and New York City.
AUDIO BREAKTHROUGHS
1681 Northern Boulevard, Manhasset, New York 11030

11374.

(516) 627-7333

TO

$170.00,

OUR

MODI-

IMPROVEMENTS

INFORMATION CONTACT:

SEVERNA PARK, MARYLAND 21146
OR CALL: (301) 588-6257
MONDAY, WEDNESDAY, THURSDAY,
SATURDAY 2-B PM

COMPONENTS AT TREMEN-

THE AUDIO AMATEUR: The quality constructor's quarterly
teaches, publishes tested construction projects: transmission

$25.00

DKL LABORATORY, INCORPORATED
BOX 683

En -Jay Sales. Hornepayne, Ontario.

THE SENSIBLE SOUND newest subscriber -supported quarterly for the audio perfectionist on a budget. $10.00 (4 issues) $11.00 Canada, $13.00 Foreign. 403 Darwin Dr., Snyder, N.Y.

FROM

9044 Eldora Drive
Cincinnati, Ohio, 45236
(513) 891-9044

32548

DON'T PAY THE HIGH MAIL ORDER PRICES.

PROVE THE SOUND QUALITY TO

"ULTRA DEFINITION".

issues.

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.

UNIQUE MODIFICATIONS ENGINEERED SPECIFICALLY
NOW YOU CAN GREATLY IM-

PRICED

THIEVES WAREHOUSE OF FT. WALTON BEACH

652-D BEAL PKWY., N.W., FT WALTON BEACH,

ED

RCA -cameras (low light), monitors

DON'T PAY THE HIGH MAIL ORDER PRICES

Rosenberg, Tex. 77471

THE DKL LABORATORY, INCORPORATED HAS DEVELOPFOR THESE COMPONENTS.

DISGUSTED WITH AMERICAN RECORDINGS? Tired of
paying import prices? Join us at STEREOPHILE in mounting a
campaign to bring US record companies back to the view
that high fidelity means musical realism, not tick, boom and
screech. For information about this lively, literate publication
that is still leading the audio industry since 1962, write
STEREOPHILE, Box 49S, Elwyn, Pa. 19063, or send $7 for 4

RESEARCH INSTRUMENTS CO. Low
noise-low distortion, stereo preamps. Why buy our pre amps? Free info. write B.R.I.C., 1400 Gardenia Circle,

BAUMAN

DECCA MKV AND "EXPORT"
DYNA MARK III
SHURE SME and
other tubular tonearms

PANASONIC -cameras, monitors, vtrs

Box

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.

ATTENTION,,,
LUCKY OWNERS OF:
DYNA STEREO 70
RASCO SLB(E)
DYNA PAS -31X)

3551 (Closed Mondays).

69 Kensington Station, Brooklyn, New York 11218.

THIEVES WAREHOUSE OF ATLANTA

FOR SALE

FOR SALE

FOR SALE

-

J

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 COM-

PONENTS LIKE:
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
HR CITATION -amps, tuners
IMF--MONITOR-ORIENTED- speakers, kits, sub -woofers
LINN-SONDEK-turntables
MAGNEPAN-speakers
M & K-sub -woofers, matrix systems
PAOLI-tube amplifiers
RABCO-turntables
RTR-electrostatic speakers
SOUNOCRAFTSMEN-pre-amps, equalizers
STAX-electrostatic headphones
"SUPER SHURE" SME-tonearms
TANNOY-turntables, speakers
AND SCORES MORE,

WASHINGTON D.C., MARYLAND, VIRGINIA
AREA RESIDENTS TAKE NOTEYOUR "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

Rates: 354 per word per insertion for noncommercial advertisements; 60* per word for commercial advertisements. Frequency discounts as follows: 3 times, less 10%; 6 times, less 15%; 12 times, less 20%. Closing date is the FIRST of the second month preceding the
date of issue. Payment must accompany all orders. Use the handy self-addressed, postage paid card at the back of this issue. When
replying to Audio box number ads, send letters do Audio, 401 N. Broad Street, Philadelphia, Pa. 19108. For more information about
classified advertising, circle Reader Service Card #135.
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FOR SALE

FOR SALE

FOR SALE

AUDIOGRAM'

Listen to

TELEVISION
IN STEREO
TELEDAPTER EASILY CONNECTS TO ANY TV &
STEREO SYSTEM. Using our coupling and matrix circuit, teledapter takes
impedance output from the television and dellven two HIGH
a low
IMPEDANCE CHANNELS OF SIMULATED STEREO, to drive any
amplifier. Frequency response it maintained so you can hear the tinkle of
happens on TV. With se
bells or booming bassunds a
warranty
and hookup nstructions 51695 ppd. Guaranteed to make your TV 100%
more enjoyable.
A
IS
NOW
AVAILABLE.
-UHF
HI-FI
TUNER
OUR NEW TE -300 VHF
complete and self contained 110 volt tuner. VHF -UHF antenna connectionsRecording and amp output lacks. Five year service warranty
5149.95 ppd. From our factory.
TE -300
TE-200
CHECK
MASTER CHARGE NO. for
SEND:
TO'. RHOADES NATIONAL CO. DEPT AD
or
55.00 for C.O.D.
The

TE200

t

l

P.O. BOX 817

NOW ALMOST 14 YEARS OLD, STEREOPHILE has become the most widely -copied audio publication of them all. It
should he: We pioneered subjective testing (by ear), devised
a unique vocabulary for describing nuances of reproduced
sound, proved that a subscriber -supported magazine could be
blunt without being churlish, and led the industry by demanding higher standards of reproduced fidelity than it could
provide. STEREOPHILE is not for the neurotic compulsive
who must own the Best On the Block, but for the listener
who wants the most natural possible reproduction of music.
Only $7 for 4 issues, or write to STEREOPHILE, Box 49S, El-

FULTON J -MODULAR speaker system, new walnut, also
ARC EC -3A.

ADDRESS

919-449-4132.

DON'T PAY THE HIGH MAIL ORDER PRICES
ZII'

STATE

CITY

THIEVES WAREHOUSE

OF ST.

OPERATED,
CILLATOR, 30 Hz, 400 Hz,
BATTERY

1

put. Ideal for testing, alignment, trouble shooting. Use to
check frequency response, distortion, gain, crosstalk,

noise -$59.95 postpaid. TIMEKEEPER, P.O. Box 35, Great
Neck, N.Y. 11021

SIGHT & SOUND LTD.
Catering to the audiophile who desires the absolute in sound,

equipment service and professionalism.
OUR LINES
Ampzilla, ADS/Braun, AKG, B&O, Harold Beveridge, Inc., Beyer, Bose, Crown, Dahlquist, DBX, JBL, Linn Sondek/KMAL,
Acoustics,

Magnepan, McIntosh, Micro
Sonus. Soundcraftsman, Tandberg, Yamaha.
OUR STAFF

Ortofon,

Revox,

-

patience and

service.

OUR LOCATION

Campus Hills Shopping Center. Five miles northeast of Bel
Air, Maryland 21014 on Route 22. Phone 1-301-838-2100.

STATE-OF-THE-ART comes to NORTH -CENTRAL FLORIDA.
serving you with: AUDIO RESEARCH, Citation, Crown, Dahlquist, Denon, Dynaco. Fidelity Research, OBX, G.A.S. Co.,
Hartley, Infinity, Magneplanar, Mark Levinson, Ortofon. Rab co, 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.

ATTENTION
WESTERN NEW YORK AUDIOPHILES
The word is getting around!! Our personalized, honest service
and quality equipment make a winning combination. In addi-

tion to the incomparable AUDIO RESEARCH line, (T-1 B'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 craftsman, Supex, Ortofon, ADC, Micro -Acoustics, Damped

Thorens,

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

porium, 3407 Delaware Ave., Buffalo, N.Y. 14217. (716)

874-3372.

MINT USED EQUIPMENT -Audio Research Tympini Ill's,
$900; Tympini IA's, $600; D76A, $900; Crown VFX crossover, $230: Radford ZD22 preamp, $350; Hartley 24 inch
woofer, $270; Quintessence preamp, $325; Equalizer, $325,
HARTLEY, 1502 Butternut, Richland, WA. 99352 (509)
946-4459 or 946-1529 evenings.
CERWIN-VEGA PRODUCTS
(312) 581-7436
DON'T PAY THE HIGH MAIL ORDER PRICES.
THIEVES WAREHOUSE OF BIRMINGHAM,
123 ROEBUCK PLAZA DR.. BIRMINGHAM, ALA 35206

FLORIDA AUDIOPHILES!

Phase Linear,

I.M.F., B&O, H/K,

Marantz. Quatre, Thorens. Sony, Klipsch. Revox, Barzilay cabinets. Sales and expert repairs. INTERIORS PLUS SOUND.

3038 N. Federal Highway,
(305) 566-3511.

98

Ft.

LEVINSON JC-1 CARTRIDGE PREAMP, $150; Marantz
15 amp, $275; Supex SD -900-E cartridge, $95; Ortofon SL15, $80; Shure V-15 type 2, $50; B&O SP -12, $65; Ortofon
S15-M/T, $55; Ortofon M15 -E Super, $50. All perfect; used
once for testing. Phone 203-929-5255 or write Box 2009,
Huntington, Conn. 06484.

-

BUILD THE WORLD'S FINEST TRANSMISSION LINE
KEF B-139 woofer, $64 each; B-200 8 -inch
SPEAKER
plastic cone woofer, $28; 8-110 5 -inch plastic cone midrange, $25.50: T-27 tweeter. $18. Also Celestion H -F2000
super tweeter, $22. Free plans and shipping with purchase.

AUDIO BREAKTHROUGHS
1681 Northern Boulevard, Manhasset, New York 11030

all devoted auEngineers, physicists, musicians, teachers
diophiles dedicated to providing the epitome in experience,

Lauderdale, Florida 33306.

2-150 power

power amp? With solid state finally coming into its own, can
you afford to be 6 months behind the latest developments in
the exciting, fast moving world of audio? Clear, concise and
comprehensive, AUDIOGRAM will not leave you in doubt as
to what a component sounds like or what our collective opinion is concerning it. Rates: $10.00 per 12 issues. Write: The
Audio Advisor, P.O. Box 40094, Washington, D.C. 20016

AMPEX TAPE -NEW 1800' on 7" reel 12 for $18 POST1200' 12 for $13 POSTPAID -free list-WIDE RESPONSE, 6114A SANTA MONICA BLVD., HOLLYWOOD, CA.
90038.
PAID;

PETERSBURG,

9151 Park Boulevard, North Largo, Florida.

HAND-HELD AUDIO OSkHz, 15 kHz, with balanced out-

heard of the DB Systems preamp, Berning EA

amp, Formula 4 tone arm, IAD BC3 preamp, CM Labs 912

wyn, Pa. 19063 for details.

HENDERSONVILLE, TENNESSEE 37075

NAME

Impact of the "quarterlies" at a fraction of the price per
word, and at least 3 times the publication frequency. Ever

(516) 627-7333
LEAK Stereo -50 amp, Point One preamp, Through Line 11
tuner, (tube): McIntosh 2100, 5100, MC 30, MD 101 Equalizer; Acoustech 1 amp, V1 preamp; Thorens TO 124 with Ortofon RMG212 arm; Kenwood System Selector AX -801;
Teac Tape Deck 7030GSL; Fisher Tuners FM -50-B, FM -100,
FM -200-B; Pioneer FM-MPX-1A; Dyna PAM 1 preamps (2);
Fisher 80C preamps (2); Electro -Voice Speakers EV-6; Phase

4000 preamp.; Pilot Receiver 602. All mint (401) 943-4222

DEALERS!! CONSUMERS!!
Write for quotes on all medium and many High End lines. We
need campus reps and people seriously interested in hi-fi to
properly demonstrate a fantastic loudspeaker line. Liberal
compensation for qualified individuals. Write: ATTN: Andy,
1010 South Dunn St.. Bloomington, Indiana 47401. (812)

332-4252.
MAKING HIS MOVE
Grove, Pa..

has taken

-

Mel Schilling, formerly of Willow

his knowledge of music and sound

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

-

DYNACO STEREO 120 cabinets with VU meters. Literature?
Geometrix, Box 612, Mexico, Mo. 65265

CITATION A PREAMP $175.00 14556 27th

N.E.. Seattle.

WA 98155 206-365-6682.

F&L SOUND, Custom made PA, monitor, amplifier, and Hi-Fi
speaker systems. Hand crafted. JBL, Altec, etc., components
available. GREAT PRICES 609-931-6949

after 7:00 PM EST.

MARANTZ 500, excellent,
(919)467-9198.

IN PURSUIT OF EXCELLENCE WE OFFER: Infinity, Crown,
Revox, Fulton, Sennheiser, Philips, Ortofon, ESS, SAE, Beyer,
DBX, Altec, Technics direct drives, RTR, McIntosh, JBL, Transcriptors, Klipsch, Citation, Decca, SME. Sequerra, Micro/Acoustics, Lamb, Dahlquist, Tannoy, Yamaha. Sound -

ALTEC A -7's -UD 500 voice of theater mint, you pick up,
$700 pair or best offer. Electovoice microphones 664 3 for
$100. Also Norelco "King" speakers. MC '75 tube mono, and
more. Write for list, Jim Phillips, 414 Washington, Defiance,
Ohio 43512.

craftsmen, Marantz, and more...Also custom room equalization, individually damped Altec & JBL Monitors and an ongoing equipment evaluation program. The House of Sound,
821 Kent Ave., Baltimore, Md. 21228.

SMALL RECORDING STUDIO. Scully 284-8 one inch eight
channel recorder with remote control, with remote sync. Fairchild F.P.C.-50 sixteen channel input eight channel output
recording console. Gotham audio EMT 162 -TS stereo reverberation chamber. Two electrovoice RE-15 microphones. One
electrovoice RE-55 microphone. Two Gotham audio Neumann
U-87 microphones. Four Atlas BS36 microphone stands and
booms. 48 channel switchcraft patch bay and cables. Many

extras. Very reasonable, 5232 West Donna Drive, Milwaukee,
Wisconsin 53223. $15,000. Write for photographs.

factory

tweeked

unit $600

AUDIO BEEPER -new low cost model for all audio-visual
systems. Call or write C-TRONICS, P.O. Box 84, East Brun-

swick, N.J. 08816. (201) 254-9487.

SEATTLE, WASHINGTON
Definitive Audio is a group of engineers and audiophiles
whose primary goal is to provide the discriminating listener
with the finest sound reproduction that current technology
can produce.

We are currently recommending the following products Audio Research
Mark Levinson

Fulton "J"
Magneplaner
Dahlquist

Dynaco (modified)
Dunlap -Clarke
Quatre

Quad

DAHLQUIST DO -10 speakers $600 pair, Soundcraftsmen
20-12 equalizer $200, both used
excellent condition.
Ron Jones, 1222 Ingleside Ave., McLean, Virginia 22101

-in

(703) 893-7262.
MOVING. Ohm

$650/pair, new $900. Teac
TCA-40, 4-channel play deck $250, new $350. Sylvania RD
3748, 50 w/channel Quad Receiver $395, new $600. I will
F

speakers,

deliver if close to my travels, otherwise freight. Gary Oubendorf. P.O. Box 349, Lynden, Wa. 98264.

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES
201,
WAREHOUSE OF MIAMI, 1756 S.W. 8th STREET,
MIAMI, FLORIDA 33135

Yamaha

FMI 80

Audionics

Stax

Paoli

Denon
Fidelity Research

Radford

Nakamichi
Sequerra

SME (modified)

Linn Sondek

Revox

Shure IIIG

Philips

Grace
ERA

DBX

Mk6

Decca

If you enjoy music and are interested in the finest reproduc-

tion, you will appreciate...

DEFINITIVE AUDIO
3414 N.E. 55th
Seattle, Washington

CASSETTE LABELS: 1000 labels on typewriter roll $10.98
PPD. Custom labels available. TARZAC 638 Muskogee Ave.,
Norfolk, Virg. 23509.

98105
(206) 524-6633
Tues -Fri 12-8 Sat 10-6 Appointments on Sun&Mon
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PM, then

946-1529.

Audio Research
Quintessence

M&K

Techniques

KMAL

Dahlquist
Hartley

Supex

Fidelity Research
Mark Levinson
Connoisseur
Magnepan
Sequerra
Fulton

Gale

Yamaha

SME

Win Labs
Audionics
Nakamichi

SAE

Linn Sondek

Quatre
Braun

arm

improve

Saxitone's Bicentennial Tape Shoppe

tracking, and reduce hum and record wear. For
For

S.M.E's-$30.00" For Rabeo SL -8(E -$100.00.
Transcriptors-free" ('with purchase).

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 Prwrups

N.J: S FINEST AUDIO STORE, 20 minutes

1776 Columbia Rd., N.W., Wash. D.C. 20009

TECHNICS SP10, Shure SME, Stanton 681EEE. Base, Dust
Cover, Make Offer, John Emery, 2 Filson Place, Cincinnati,

Ohio 45202. (513) 579-9575.

-

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

4641.
DON'T PAY THE HIGH MAIL ORDER PRICES.
THIEVES WAREHOUSE OF JACKSONVILLE,

1239 ARLINGTON ROAD & LONE STAR
JACKSONVILLE FLORIDA, 32211

N.J. (201) 447-5700.

TRANSDUCER

DR -1 DI-

SYSTEM!L

totally unequaled by any other

Cyberacoustics by Barclay Philadelphia's Exclusive RTR Distributor
503 Haverford Ave., Narberth, Pa. 19072

1-215-667-3048
Sony S002020 decoder 5110:
Sony 3130F amplifier 50 watts per channel, under warranty
$110; 2 Cerwin Vega model 26 speakers $100 each, list
S150: 212-796-4086.
COMPONENTS.

DON'T PAY THE HIGH MAIL ORDER PRICES. THIEVES
WAREHOUSE OF JACKSONVILLE, 6078 OLD ST. AUGUSTINE
ROAD. JACKSONVILLE, FLORIDA 32217

-

Northern Minnesota's finest Audiri
dealer. Crown, SAE Infinity, Yamaha, Ortofon, Shure, Thorens, Pioneer, Sony, Kenwood, E -V, Teac. Finest selection
will ship prepaid. SOUNDAMERICA 2118 Maple Grove Rd.,
Duluth, Minn 55811

-

LET STEREO ONE bring

reduce tone

from N.Y.C. Ampzilla, Avid, Bozak, B&O, Crown, Dahlquist,
DBX. Dual, IMF, Kenwood, Magneplanar, Micro-Acoustics,

electrostatic system, including headphones!
THE first true non -directional (360°) electrostatic system!
GATHER your most revealing records or master tapes and
call for an appointment today!

SOUNDAMERICA

PROPRIETARY CUSTOMIZED MODS

friction, damp spurious resonances, minimize torsional forces,

NORTHERN

DRIVEN by its own internal servo -feedback amplifier!

QUAD

Loudspeaker Reconing Labs

DBX

MORE musical than any tube or fat system ever devised!
ITS uncanny realism is

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

CASSETTES/LABELS
Plain white cassette labels. Norelco cassette cleaners,
famous brand cassettes. Send for open reel and cassette discount catalog.
1-9 10-99 100 1000 10M
Cassette Labels
.02 .015
.01 .006
Norelco Cassette Cleaner
.65
.45
.60
.55
.50
10" Metal, NAB, Used Reel 1.00 1.00
.90
.80
.75
10" Fiberglass used '4" hole .50
.50
.40
.35
.30
Plus Postage by Weight and Zone.Minimum Order $5.00

Ortofon, Phase Linear, Pioneer, Quintessence, Thorens. Write
or call University Stereo, 57 E. Ridgewood Ave., Ridgewood,

CYBERACOUSTIC LABS presents the new RTR
ELECTROSTATIC

Road,

Stax

2960 Stevens Crk. Blvd.
San Jose, California 95128
(408) 244-6724

DRIVE

-

ENGINEERED ENCLOSURE & CROSSOVER DESIGNS
free w/purchase of our J.B.L., Gauss, Altec, and Community
raw drivers and horns. Music & Sound Ltd., 11-V2 Old York

Grace

GARLAND AUDIO, INC.

RECT

FOR SALE

FOR SALE

NORTHWEST AUDIOPHILES
THE FINEST IN AUDIO COMPONENTS -Audio Research,
Audionics, Beveridge, Cambridge, Celestion, Crown, Dahlquist, Dayton Wright, Decca, Denon, Dunlap Clarke, Dynaco,
Fidelity Research, Fulton, Formula 4, Gale, Grace, Hartley,
Linn Sondek, Magnepan, Mark Levinson, Nakamichi, Otani.
Polk, Quad, Quatre, Quintessence, Radford, Soundcraftsmen,
Shure, Spendor, Stax, Supex Tandberg, Technics. Yamaha and
Custom Designed Superwoofers. HARTLEY ELECTRONICS
AND THE TIN EAR STEREO CENTER, 1502 BUTTERNUT, RICHLAND, WA. 99352 (509) 946-4459 until 8:00

new excitement to your listening
pleasure. Stereo One is at 1229 Post Rd., Fairfield, Conn.
06430. For the discriminating listener we offer: McIntosh,
Mark Levinson, Braun ADS, Quatre, Nakamichi, Revox, Thorens. Supex, Dahlquist, Ortodon, B&O, Denon, F -R, JBL, Yama

aha, Phase Linear, Jecklin Float, & Bi -Amplified Bozak Speakers. We ship pre -paid. For competent, professionally objective

advice call:

McINTOSH C28 ($495), 2105 ($595); Ohm
($800). Super mint. 603-643-5476.
BUY DIRECT FROM

SPECIALISTS! Save

F

speakers

ENGLAND'S HI-FI MAIL ORDER

Celestion. Decca, Tandberg,
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
01-888-0077. Visitors welcome.
Revox,

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,

1229 Post Road
Fairfield. Conn. 06430
Phone 203-255-5939

AN IMPORTANT ANNOUNCEMENT
Parnassus Audio is now producing a full 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.
We welcome requests for a descriptive brochure.
Dealerships will be limited.

(509) 946-4459 until 6:00 PM, Then 946-1529 evenings.
N

AME BRAND RECORDING TAPE, custom loaded. Avail-

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

from manufacturer. New catalog now available. MJS, 516
Brooks, San Jose, Calif. 95125 (408) 988-2693

BERKELEY, CALIFORNIA

WVa. 24944

FAIRFIELD COUNTY

AUDI-

OPHILES TAKE NOTEI THE AUDIOPHILE, 231 BEDFORD
STREET, STAMFORD, CONN. specializes in equipment for
the connoisseur. Ampzilla, Koss Model One, ADC, Citation.

electronics

speakers &

ADS

headphones

FMI

GAS

M&K

Quad

Crown, Dahlquist, Dyna, Epicure, Infinity, Philips, SAE, SME,
Stax, TEAC, Technics, Thorons and many more (203) 3483551 (Closed Mondays).

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 all postpaid. Audio Designers, Box 122, Led yard, Conn. 06339.

ADS

Gale

Hervic

Polk

Quatre

Stax

Radford

Braun
Beyer

Ampzilla

C/M Labs

Fulton

Audionics

Quatre
Quad ESL

Cambridge
Parnassus
Quintessence

Audionics

Mark Levinson

Magnepan

Cambridge

BUILT Electrovoice Regency Speaker System,
$125. 212-796-4086.
FACTORY

Dahlquist
Sennheiser
Beveridge ESL

LINN-SONDEK new unused with warranty $290 (412)
834-4613.
SAVE MONEY BUYING USED COMPONENTS:
All Brands Available. Write for quotation and free information. Send an SASE to: Sound Exchange - 2005 Commonwealth Avenue - Brighton, MA 02135.

STEREO ONE

FINEST
Audio Research, Audionics,
Crown, Dahlquist, Dayton Wright, Decca,
Denon, Dunlop Clark, Fidelity Research, FMI, Gale, GAS,
Grace, Hartley, IMF, Linn Sondek, Magnepan, Mark Levinson,
Nakamichi, Otani, Quad, Quatre, Quintessence, Radford, Se querra, Stax, Supex, Tandberg, Technics, Yamaha, also
Custom Designed Superwoofers, and many more, HARTLEY
1502 Butternut, Richland, WA 99352.
ELECTRONICS,
Braun, Burwen,

on B&O,

WESTCHESTER AND

-

N ORTHWEST'S

SME
BSR

tape -recorders,
processors 4

ARK

Dbx

accessories

record -playing
equipment

Braun
Revox

Sheffield
Vac -o -roc

Nakamichi
Quintessence

Supex

Win Labs
Connoisseur
Keith Monks
Linn-Sondek
Mark Levinson
Fidelity Research

STEREO WORKSHOP
2985 College Avenue

Berkeley, California 94705

94611.

(415) 843-5836

CYBERACOUSTIC LABORATORY is a research and development center combined with the most scientifically advanced audio acoustics lab; featuring Crown, IMF. Mark Levinson, Nakamichi, Burwen, UREI, RTR, DBX, Ortofon, Decca,

new hours

DON'T PAY THE HIGH MAIL ORDER PRICES.

HK-Rabco. AKG, and more. Crown tape recorder specialists.

open for browsing

THIEVES WAREHOUSE OF KNOXVILLE,

Send for free catalog! 503 Haverford Avenue, Narberth, Pa.

private appointments far auditions & consultation

Address all inquiries to: PARNASSUS AUDIO, INC.,
2918 Harper Street, Berkeley, California.

5710 KINGSTON

PIKE, KNOXVILLE, TN

AUDIO APRIL,

37919

Dual
Grace

Lamb
Beyer

PROFESSIONAL USERS! Replace that worn out transcription arm with the GRACE G -860F 16" tone arm. Produce perfectly balanced tapes with the MDM-4 MIX -DOWN-MONITOR; a precision monitoring loudspeaker system for mixing
and quality control auditing. Triple laminate polymer bass
driver cones. Phase matching crossover/equalizer. Each
MOM -4 comes with its own Bruel & Kjaer frequency response curve. Provision for electronic crossover. $165.00
each. The Audio Company, Box 13038, Oakland, Calif.

KMAL

Tues -Sat

Sun -Mon

12-5 PM
6-10PM

closed

19072. (215) 667-3048.

1976
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FOR SALE

FOR SALE

USED AND DEMO EQUIPMENT: IMF subwoofer "S", assembled and veneered, $600, Quad pre amp $150. Linn Son-

NEW GENERATION Crown Amplifiers, Cleanest, Smoothest
sound ever produced - Crown Dl200/HP1200, on demo
only at Barclay Recording. 503 Haverford Ave., Narberth, Pa.

FOR SALE

massachusetts
tripod audio offers you advice
on & demonstrations of the
finest equipment available. our
emphasis is on giving you the
best sound/dollar value we can.

thaedra b & o allison
yamaha citation sonus
nakamichi advent ads
technics tandberg
phase linear stax denon

219 main street

northampton

audio
(413) 584-6498

perfect. 414-276-5004.

1645

14217

Ph.

716-874-3372.

on over 96 leading Hi-Fi

brands. Many exclusive factory closeout and special deals.
Quotations via return mail. Nationwide mailorder service.
FREE catalogs jam pack with bargains in: Hi-Fi equipment

bi or tri amped system, or

exceptionally smooth. Nothing can touch it for $50.
GRACE 940 oil damped. uni-pivot tone arm. $149.
FIDELITY 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 pre-

tape and recording accessories. calculators, telephones and
accessories, kits, parts, etc. Hundreds of factory and government surplus specials too! American inquiries welcome. Rush
free catalog request to: ETCO. Dept. AUA. Box 741. Montreal

preamps. Cart. $130, Torodial transformer 5150.
CAMBRIDGE AUDIO P50 and P140 integrated amplifiers

H3C 2V2.

DECCA BRUSH.

Supex, Tandberg, TASCAM, Technics, Thorens, etc.

DECCA CLEAN-UP, The

Celestion,

ultimate dust bug. Same bristles

IMF,

Linn

-

-

-

-

CONSIDER YOUR SOURCE FOR SOUND
I.

Credentials

College instructors in audio /acoustics. Inventors/graduate electrical engineers, Recording & disc mastering engineers:MEMBERS:United Inventors & Engineers
Acoustical Society of America
Institute of Electronic Engineers

II. Facilities
Anechoic Chamber: v.9Ì working floor
$50,000 research laboratory
Factory authorized "A" warranty stations
Loudspeaker Reconing Lab

III. 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, Rogers, Spendor, Stax, B&O, Grace. Supex, Micro Acoustics,
Custom Rabco, Braun, Revox A-700, Ortofon, Damped

Otari, Nakamichi, Neal,
ERA Micro 700.

S.M.E, Scully, Mark Levinson. Koss-ELS, Yamaha.

Shipped free anywhere in U.S. and Canada.
GREENWOOD SOUND. INC.
P.O. Box

Labs, Stax, Leak electronics; Fidelity Research, Denon, Supex

503 235-1776

PrePreamps, Jeddin headphones,
Sheffield records, Used McIntosh, others. Personalized Sound,
813 Hemphill, Ypsilanti, Michigan 48197. 1313) 482-4801
Leading

THE JANIS WOOFER IS ABSOLUTELY FLAT TO 30 Hz.!

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/Parchase

+

DON'T PAY THE HIGH MAIL ORDER PRICES
THIEVES WAREHOUSE OF TAMPA
1531 SOUTH DALE MABRY, TAMPA. FLORIDA 33609

and detailed bass reproduction to the limits of hearing. Typi-

-

J BL-L200'S-$425.00 each, SAE -MARK -9 -pre
amp

amp eqz.

-with

-

100

Hz.

+

1

/2dB, distortion about 1%

max.. About 60 W is enough to drive this speaker. Elegant in
size (22"522"x18" high) and appearance. Full details: Janis
Audio Associates, Inc.; Box 88 Throgs Neck Station; New
York, N.Y. 10465.
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.
YOUR DOLLAR BUYS MORE IN BRITAIN. Whether you
are visiting or require export shipment UPL will get you more
component value per dollar. UPL, 35 High Street New Mal-

INFONICS DUPLICATORS! For a bunch of reasons you
can't afford not to consider Infonics Duplicators
especially since factory installation and training are included in
the list price! INFONICS DUPLICATORS, 219-879-3381.

me-

ters -$375.00. The SAE units both have walnut cases. Will
sell separate. Contact after 6 PM -Chris McNeill, Box
241 -Kewanee, Ill. 61443 -PH. 309-853-4865.

MAGNEPLANAR 1B (BLACK) $900; SAE IV() $350; LINN
SONDEK LP12 with SME 3009 and Ortofon SL15 $400. All
in excellent condition. Jim Meyer, 12 Dlcott Place, Lower

P.A. ad).

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

Pa.

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

The specifications can only hint at the effortless, ultra -clear
cal response 30

INFRA WOOFER ru world's largest, deepest, most powerful
sub -woofer system can be had only at Music and Sound, Ltd.

1000's of PROFESSIONAL products (see Tuned Rock

2069

Portland, Ore. 97202

Buffalo, N.Y. 14225.

19090. (215) 659-9251.

Direct Drive Electrostatic DR -1 speaker system at Phila503
by appointment
delphia's exclusive distributor
Haverford Ave.. Narberth, Pa. 19072. (215) 667-3048.

Sondek,

IMF, Fulton Module's, Glasscone speakers: Burwen, CM

$225.00; SAE-MARK-IVCM--power

as

Pa.

SHOP AROUND
Listen to every speaker available
then come to Cyberacoustic Laboratory and hear RTR's New

Dual, Decca, Ortofon, Supex, Sennheiser, Beyer, Sequerra.

201-249-5130

+

Willow Grove,

also: GAS Ampzilla. Dayton Wright. C/M Labs, Sony, Lux,
FMI,

New Brunswick, N.J. 08901

cartridges,

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., 111á Old York Rd.,

brush. conductive shaft and ground wire. $15.
BGW. Audionics, Lexson, Revox,

HI-FI HAVEN
28 Easton Ave.

listening environment and therefore a rip-off. Our acoustical
consulting division will have a calibrated "reverberation

million conductive bristles eliminate

need for liquids and reduce static. $15.

AKG, ALTEC, BEYER, CROWN, DAHLQUIST, DBX, DECCA.
INFINITY, KLH 9s. Koss, Nakamichi, Ortofon, PHASE LINEAR,
PMI, REVOX, SAE Sennheiser, Sequerra, Sony. Stanton, Stan,

A state of the art system is usually junk in the typical poor

with toroidal power supply and state of the art preamp.
$350 and $550. Also TL 200 transmission line speakers,
a

-

YOUR ROOM IS THE MISSING LINK

for PA or band use. Models 500 and 1000, $800 and
$1200. These amps will also be available under the
Sequerra name with different cosmetics.
SUPEX SMM5 moving magnet cartridge. Not the best but

Over

61107, 815-226-9826

$1275 (303) 758-1718.

CURRENT AND RECOMMENDED:
SONEX speaker. Originally developed as a mix down monitor, a peizoelectric has been added for dispersion.
The result is a very efficient accurate reproducer with
very good power handling. $185 each.
DREADNAUGHT power amps by Dunlap Clarke. Absolutely
stable, superior protection. Despite other claims this is
the first solid state amp we have heard which is as
good or better than the best tube equipment we have
heard. We used to have to specialize depending on what
the amplifier was to be used for. This is the amp for sua

N. Alpine Rd., Rockford, Ill.

KLH 9's $875 and JBL 4320's converted to JBL 4333's

DON'T PAY THE HIGH MAIL ORDER PRICES

per -woofers or any part of

CAR STEREO - all major brands. Lowest prices. Audio, Suite
47, 947A Dyer Avenue, Cranston, R.I. 02920.

CANADIANS: Best Hi-Fi discounts

AUDIO RESEARCH SP -3A-1N $575, 0-76N $675. both

1770 BELTLINE HIGHWAY, MOBILE ALABAMA 36609

include...dahlquist ampzilla

-

19072. (215) 667-3048.

Audio ReROCKFORD'S APPLE TREE STEREO ®
search Magnaplanar Speakers and Electronics, Crown, Denon. H/K Rabco, Linn Sondek, Micro -Acoustics, Ohm, SME,
Sony, Technics, and many other fine audio components.

KMAL arm, $90, SAE IXB (mint) $375.00, Infinity columns,
$350. Stereo Emporium, 3407 Delaware, Buffalo, N.Y.

THIEVES WAREHOUSE OF MOBILE

our suppliers

tripod

dek LP -12, $250. Thorens T0125B, $195, Quintessence pre amp. $295, transcriptors skeleton, $225, Revox tuner, $325,

den, Surrey. Phone 01 942

9567/8.

IN STOCK & ON DEMONSTRATION: Audio Research Tympani 1-C, SP -3a-1, Dual 76a; Dayton -Wright XG-8 Mk III,
SPS, SPL, 535; Dahlquist D11-10; Gale GS 401 A; Luxman;
Sequerra; Yamaha B-1, CT -7000, NS -1000; Dunlop -Clarke;
SAE; Stax; I. M. Fried; Nakamichi; Revox: Magnepan; ADS;
BGW; RTR; B & 0: Crown: Advent Video-Beam; Tandberg;

Citation; IAD: R.B. Audio; Denon: Supex; Satin; Grace 707;
Decca; Rabco; Connoisseur; Thorens; Transcriptor; others...
THE GRAMOPHONE, LTD.
757 ASP St., Normen, OK 73069

6568

b

405-364-9477
East 51st, Tulsa, OK 74145
918-663-1511

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

AUDIO RESEARCH, AUDIONICS, BANG&OLUFSEN, BOZAK,
CROWN, DBX. KLIPSCH, KMAL, LINN SONDEK, NAKAMICHI,
PHASE LINEAR, RADFORD, REVOX, SEQUERRA STAX. TAND BERG,

BEYER, SENNHEISER, and other fine instruments

coln, Nebraska

68516 (402) 489-9888

AmericanRadioHistory.Com

...

and

4408 Capi-

tal Ave., Omaha. Nebraska 68131. (402) 556-7559.

PROTECT YOUR LPs. Poly sleeves for jackets 8c round bottom inner sleeves 6c Poly lined paper sleeves 15c White
jackets 35c Postage $1.50 House of Records. Hillburn. New
York 10931.

LENTEK loudspeakers may be auditioned at CREATIVE AUDIO. 909 Cherry, Columbia, Missouri 65201. Also Stax, Lec son, IMFried, Gale, Yamaha, Denon, Ortofon. Central Missouri's leading source of quality audio components.
NO

GIMMICK! Save 50%

up on

Dual, JBL, Marantz. Pio-

neer, Sony, others by employing fully legal purchasing methods. Sealed carton equipment. Details FREE. Stereo Cost Cut-

ters. Box 8014A, Canton, Ohio 44711
N EW

KENWOOD

KF8011 Denoiser $150.00. 202-363-

0140.

AUDIO

100

for

the reproduction of music. Send for list of used equipment
AUDIO SYSTEMS AND DESIGN, 5421 South 84th St., Lin-

APRIL, 1976

FOR SALE
PORTLAND, OREGON
HAWTHORNE STEREO
An uncommon Hi-Fi store serving Portland for

with the finest

thirty years

in products, service, and people.

Audio Research

Radford

Goad

Crown
Harmon-Kardon
Yamaha

Quatre

Sony V-FET
Manantz
Dahlquist
Beveridge
Polk

McIntosh
Mangeplanar
Fulton
Advent
Phase Linear

Audionics
Technics

SME

Grace

Denon

Mark Levinson
Nakamichi

Stax

Fidelity Research
GAS.
Philips
West; 8680 S.W. Canyon Rd., Portland, Oregon 97225.
East; 3580 S.E. Hawthorne Blvd., Portland, Oregon 97214.

FOR SALE

FOR SALE

BUY, SWAP OR SELL YOUR NEW AND USED EQUIPMENT
WITHOUT FEES, COMMISSIONS OR TWO MONTH DELAYS!

DON'T PAY THE HIGH MAIL ORDER PRICES

AUDIOMART, BOX 821, STRATFORD CONNECTICUT 06497.
SUBSCRIBE' $5/12

ALTEC (PEERLESS) output transformers
16888, S15
pair, Hitachi output transformers, $9 pair; Ampex head nest
assembly with nortronics QK76 adaptors. $60. H.J. Regan
P.O. Box

34045. Washington,

20034.

DEALERS: We

will buy your

Gasman

617-924-0561.

NEW YORKERS - THE CHOICE IS YOURS!
Consult with us about your individual audio needs. IMF. BGW,

I have
two that are like
(219) 232-5420 Ask for Dave.

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.

DON'T PAY THE HIGH MAIL ORDER PRICES
THIEVES WAREHOUSE OF PENSACOLA
3731 NAVY BOULEVARD, PENSACOLA, FLORIDA

32507

ADS -BRAUN, DECCA, TANNOY,

DBX, REVOX. CROWN, PIO-

C/M LABS,

KEF, INNOTECH,

components into cash. Free details. Send an SASE to: Sound
Exchange - 2005 Commonwealth Avenue - Brighton, MA

02135.
STEREO CARTRIDGES
FOR:

AND STYLUS REPLACEMENTS

ADC,

Audio Technica, B&O, Grado, Empire. Micro/Acoustics, Pickering, Ortofon, Shure, Stanton, Supex.
Write for free catalog: NEEDLE IN A HAYSTACK, Dept. MH,
P.O. Box

17435, Washington,

TASCAM MODEL TEN

D.C.

20041.

low impedance transformers rugged travel case excellent for PA or Studio asking
$2300.00 Call (201) 864-0594

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, 401 N. Broad St., Phila., Pa. 19108.

N.Y.

(212) 596-0888
Call For Appointment

DON'T PAY THE HIGH MAIL ORDER PRICES
THIEVES WAREHOUSE OF ATLANTA
2769 LAKEWOOD AVE. S.W., ATLANTA GEORGIA 30315

INFINITY SPC PREAMP-Collector's item, walnut case.
$400 or best offer. Gene Hix, 831 3rd St. SW, Washington,
DC 20024 (202) 638-2004

10038

AR-LST'S mint condition pair used less than one year $800
or reasonable offer 303-428-5133

SUPERIOR PRODUCTS AT LOWER PRICES: B&W, Decca,
EMT, Leak, KMAL, Naim, Quad, Linn Sondek, Spendor, Stax,

many others. THE SOUND AFFAIR, 364 Mission Court St.
Louis, MO 63130 (314) 863-6037

TEAC A7010 autoreverse new heads remote control 10"

THIEVES WAREHOUSE OF ORLANDO,

1915 EAST COLONIAL DRIVE, ORLANDO,

FL

THE CONNECTION
20-60% Discounts on Thorens, Stanton, Altec, Dual, Pioneer,
and other brand names. For your free quote on any model or
System write THE CONNECTION, 35 Congress St., Bldg. I,
Shetland Park, Salem. Mass. 01970. Get on our Mail list!
DON'T PAY THE HIGH MAIL ORDER PRICES
THIEVES WAREHOUSE OF ATLANTA
4166 BUFORD HIGHWAY, N.E., ATLANTA GEORGIA 30345

DON'T PAY THE HIGH MAIL ORDER PRICES
THIEVES WAREHOUSE OF ATLANTA

1030-3 CHEROKEE ROAD. SMYRNA, GEORGIA 30080
MICHIGAN'S ALTERNATIVE HIGH -END
AUDIO SHOP.
Douglass Sound features expert sales, repair, maintenance,
installation and modification. Npw available...
ADS/BRAUN
KOSS ESL
AUDIO TECHNICA
M&K
AUDIOANALYST
ONKYO
ORTOFON

SOUNDCRAFTSMEN

CONNOISSEUR

CROWN

STAX

DAHLQUIST

SENNHEISER

DENON

SUPEX

DYNACO

SME

EPICURE

SONUS

ERA

STANTON
TECHNICS
TANDBERG

COLORING
HERVIC

THORENS

32803

Many more...
DOUGLASS SOUND, INC.

WESTCHESTER HEADQUARTERS for the great sounds in
the world. Quad, Cambridge. Dahlquist. Bose ESS, Braun,

Ann Arbor: 331 S. Fourth Ave. (313) 761-4434; Kalamazoo:
224 W. Michigan Ave. (616) 382-3710; Grand Rapids:

SAE. EPI, Crown, Phase Linear, Tandberg, Thorens, Yamaha,

3130 28St.

Nakamichi. Technic, BGW, Dual, Revox, Leak, B&O, DBX,
Burwen, We stock Ampzilla. The listening Room, Inc. 590
Central Ave. Scarsdale, N.Y. 10583 (914) 472-4558.

AUDIO APRIL,

RECORDING TAPE CLOSEOUT: Dozen reels 2400',
$13.50. Dozen 1200', $8.00. 24 reels 900', $7.50. 24 600',
$6.00. Postpaid Guaranteed. Mitchell. Box 13A, Flushing,
N.Y. 11367.
DISCOUNT PRICES on stereo components. All major
brands. Write for quote. Seashore Stereo Sales, 204 Wood crest Ave., Absecon, N.J. 08201.
-SPEAKER CATALOG to date. Top quality drivers. Hop -up the speakers you
have or build new ones. Transmission -line speaker plans
$5.00 -Foam damping material. E & E Audio, 2816 Church
Ave., Brooklyn, N.Y. 11226. (212) 462-0984

UNBELIEVABLE -UNBEATABLE -PRICES!!
All Major Brands Discounted! Krasco Stereo, 623 Campbell
Ave., West Haven, Conn. 06516.

2711 night.

GRACE

DON'T PAY THE HIGH MAIL ORDER PRICES.

and shipped prepaid
and insured in continental U.S. AUDIOPHILE'S SOUND STUDIO 7459 Elmwood Ave. Middleton (Madison), Wisconsin

Up

BURWEN

-'/W,

CARBON FILM RESISTORS
5% from 10-4.7
megohms for 31/2c each. Fifty per value $.85. Discounts
available. FREE samples/specifications. Other quality components. $1.00 postage. Components Center, Box 134A. N.Y.,

tenon. Lux. Magnepan, Mark Levinson, Fons. M &
Quintessence. Quatre. SAE, Satin, Stan, Sonus, Tech-

53562 Phone 608-836-3807

'THE FACTORY"
129 DeGraw Street
Brooklyn, N.Y. 11231

8 in -4 out

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

K. Quad,

JBL PARAGON WALNUT absolutely mint. Will demonstrate
incredible sound $1400. Phase Linear 400 almost new
$300. Crown DC 300A Amplifier like new. $500. 212-5416161.

INNOVATIVE AUDIO

reels. Best bid. Call (516) 741-5533 day, or (516) 374-

USED AUDIO COMPONENTS:
Old, rare, or just unwanted. New service turns your used

Speaker,

nics, Transcriptor, and many others. All equipment pretested

MAGNEPAW MG-2-2 weeks used, perfect' $500.00 Call
Jon, 315-723-7766.

ea. Ph.

ATTENTION AUDIOPHILES
Ampzilla, Burwen, Dahlquist Decca, Denon, Dynaco (Modified), Ferrograph, Fulton E and J Systems. Grace, IMF. Koss

and guaranteed to meet specifications,

526-3574

$150

SAVE ON SACRED COWS
Thorens, Philips. Over 50 Top Brands Write for quote - Answered in 24 hrs. SOUTHBOUND SOUND
P.O. Box 52508 Atlanta, Georgia 30305
BOSE, JBL, SAE,

SONDEK, KEITH MONKS, SME, LEVINSON JC-1AC, STAX,

AUDIO RESEARCH SP -3A-1 $575. Marantz 8b $375. AKG
C-414 microphones (condenser) $650 pair. W.B. Feil 415-

NEW.

ATLANTA GEORGIA 30303

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

SAE, OHM, INFINITY, KLIPSCH, ORTOFON, THORENS, LINN

CELESTION & many others.

DE-NOISERS Kenwood KF 8011.

RD., N.E.,

AR TURNTABLE

excess stock. ALL lines. no

quantity too large or small. Cash paid immediately. Call M.

NEER, KENWOOD, MARANTZ,

503-292-4401.

D.C.

SONY SUPER SCOPE Reel to Reel tape deck ($800
flat) -Contact Mike Fisher call 1-313-842-2049. Will throw
in a large 2' Maranta Amp KF-8011

THIEVES WAREHOUSE OF ATLANTA

3164 PEACHTREE

S.E.

(616) 949-9040

RABCO SL -8E MOD reduces arm mass 35%. Elegant oiled
redwood shell. $50. Data sheet. AUDIOETC, Box 55. Lansing,
Iowa 52151

1976

DECOURSEY ELECTRONIC CROSSOVERS
Complete with plug-in Butterworth filters of your specified
frequencies and with 6, 12, or 18 db./octave attenuation.
Regulated power supply. Bi -amp or triamp for monaural, stereo, or quadraphonic systems. Other options; Electronic summer for single woofer stereo: VLF noise filters. For OEM and
home builders; Series 500 and 600 Hi -pass and Low-pass
filter pairs. Also regulated power supplies. Write for brochure. DeCoursey Engineering laboratory. 11828 Jefferson
Blvd., Culver City, CA 90230

DON'T PAY THE HIGH MAIL ORDER PRICES
THIEVES WAREHOUSE OF ATLANTA 4162 JONESBORO
RD., ZAYRE CENTER, FOREST PARK, GA.

30050

DKL-6 PREAMP (Dyne PAS -3X mod), used 6 mo., $$175.
Pro -Line Frequency Energizer, $65. Call Jim -317-2537033.
DYNACO 120 (factory assembled), $119; AR amplifier,
$109 (factory overhauled); Advent 201, $169; Avid 103's
(pair), $169. Everything A-1. Joy Russell, 515 -25th Street
NW, Canton, Ohio 44709.
NOW AVAILABLE
FAMOUS REFLECTING SYSTEM'S 41/:" REPLACEMENT
DRIVERS, $9.95 POSTPAID. QUANTITY DISCOUNTS.
FREE SPECIFICATIONS. AURATONE, Box 580-30A, DELMAR, CALIFORNIA 92014.
THE AUDIO RESEARCH ROOM. The complete line of Audio Research equipment on display under ideal listening con-

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

DYNACO RACK MOUNTS for pre -amps, tuners, integrated
amps. $24.95 postpaid, $22.50, three or more. AUDIO BY ZIMET, 1038 Northern Blvd., Roslyn, N.Y. 11576 (516) 621-

0138
CASSETTES

MAXWELL UD

OR

MEMOREX MRX2

C60-$1.08, C90-$1.44:

Norelco Boxes 5/$1.00; Labels
25/$1.00; add 6%shipping. Tapes for Christ, P.O. Box 9421,
Wham, AL. 35215.
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FREE

DIFFERENT
KIND OA
F RECORD CLUB
no "agree -to
-purchase" obligations.

Discounts up to 73%,
All labels, Schwann catalog of thousands of titles; classical,
pop, jazz, country, etc. Discount dividend certificates. Newsletter; accessories; quick service. 100% iron -clad
guarantees. Write for free details.
DISCOUNT MUSIC CLUB, INC.
fl1N 650
Main Street. New Rochelle. N.Y.

DEPT.

14-46

10801

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

Mint

REVOX A77 Tape Deck,

Year Old

-

$550. (212) 761-

8486
LAMB PML 420 MIXER $400.00, Fisher Reverb $60.00,
Sony C37 -P cond mics new $300 ea, AC -148 Pwr Supply
$100.00 Consider Trades for tape deck (Ampex etc) 603878-1078.
BGW AT DISCOUNT PRICES. 60W
BGW 202 Pre $461. Authorized dealers
others. Send for catalog and prices list.
A 1943 Sky High Drive, New Brighton,

-IN

SOUND ADVICE MAGAZINE
INTRODUCES TWO EXCITING

-

5000

Amp $680,

for BGW.

E -V,

AKG,

Linear Sound, Dept.
Minn. 55112.

ITS SECOND ISSUE

NEW COMPONENTS;
-THE ELECTRO-RESEARCH
AND UNBELIEVABLE
CLASS A AMPLIFIER THAT WILL CHANGE YOUR
THINKING ABOUT AMPLIFIER SOUND, AND THE
PARAGON
A TUBE PREAMP THAT SOUNDS LIKE
N O OTHER TUBE PRODUCT YOU HAVE EVER HEARD.
IT HAS AWESOME BASE AND FLAWLESS HIGHS COMIN-DEPTH EVALB INED WITH TUBE SWEETNESS.
UATIONS ARE ALSO CONDUCTED ON PREAMPLIFIERS: AUDIO RESEARCH SP-3A-1, LATEST LEVINSON JC-2, PHASE LINEAR 4000, SONY TAE 8450,
EPICURE FOUR, DYNA PAT -5 AND SOUNDCRAFTSMEN
PE2217. AMPLIFIERS TESTED INCLUDE: AUDIO RESEARCH DUAL 76A. C/M LABORATORIES 912, SAE
2500 AND TECHNICS SE9600. CARTRIDGES EXAMINED ARE DECA (AEC) MARK V ELIPTICAL, WIN LABORATORIES SOT-10, LATEST FIDELITY RESEARCH FR -1
MARK I1, SURE V -15E LIPTICAL AND SPHERICAL DE NON Oil 09 (MOVING MAGNET) AND IMPROVED DE NON DL103 AND DL103S. SOME OTHER GOODIES: A
SUPERB MOVING COIL TRANSFORMER FROM DENON
(AÚ320), LEVINSON JC-1AC, GRACE G-707 TONEARM,

-

LINN SONDEK TURNTABLE, KEITH MONKS TONEARM
AND IAD EXPANDER. OUR FIRST ISSUE WITH REVIEWS OF 19 POWER AMPLIFIERS AND 17 CART"DIRIDGES IS STILL AVAILABLE. COMING SOON
NEW DIRECT TO DISC RECORDING
RECT DISCO"

-

-A

THE CURRENT DISCO ROCK SOUND.
IS(WRITE FOR INFORMATION.) SOUND ADVICE
SUES $10 ($12 FIRST CLASS, $13.50 - SENT AIR
MAIL). SOUND ADVICE, 225 KEARNY, NO. 200G, SAN
FRANCISCO, CALIF. 94108.
FEATURING

-4

McINTOSH MAB100 w/cab. Excellent $350. Spendor BC l's, Teak, w/trolleys. New $600. Advent 201. New $150.
Shipped prepaid, insured. Greg Trimble, R.D. #
Pa.

1,

Kirkwood,

17536.

CROWN CX-722-$1150. George
Road, Ypsilanti, Michigan 48197

Bourke,

579

Harris

CURRENT 8-TRACKS FROM $3.95! FREE Catalog! Music
Wholesalers, 1611 Capitol, Des Moines, Iowa 50316.

DON'T PAY THE HIGH MAIL ORDER PRICES
THIEVES WAREHOUSE OF MONTGOMERY

3386 NORMAN BRIDGE

FOR SALE

FOR SALE

FOR SALE

RD., MONTGOMERY, ALA.

36105

YELLOW PAGES OF AUDIO $3.98 Comprehensive reference to professional as well as consumer audio products and
manufacturers. FREE classified advertising information and
copy form available with each issue. Box 94, Colmar, Pa.
18915.

SAN DIEGO
Audio Research, Fulton (EMI, Paoli, Decca, Win, Shure V15 -G
ERA Grace.
Connoiseur. Dr. Johnson, by appointment

714/274-6613
DON'T PAY THE HIGH MAIL ORDER PRICES
THIEVES WAREHOUSE OF PANAMA CITY, 5220 W HWY. 98.
SUITE O, PANAMA CITY, FLA 32401.

FORMULA 4 PROFESSIONAL LABORATORY TONE ARM
Only viscous pivot damping with low effective mass can ensure natural sound without 'listening fatigue' enabling all
cartridges to reach their 'Linear Region' of best performance,

10'/í'

absolutely essential for perfect Stereo and Quadraphonic
transcription due to the suppression of instantaneous tracking force extremes which reduce record wear and H.F. playback distortion. Viscous silicone damping means better tracking even of warped records, the sound having exceptional
definition with rich full and clean bass plus a tape -like consistency with steady stereo image and near pinpoint localization. Jewelled unipivot friction below 0.005 gm Effective
mass 4.50 gm. Bias control. VTF 0-3 gm. stylus/pivot 224
mm. Optimum performance with ultra high or low compliance
cartridges weighing 2-10 gms. Leaflet $1 bill deductible from
purchase price (certified checks) $89 including Airmail. For-

40 minutes Scotch L/N tape. $23.00 per dozen. Reconditioned NAB metal 101/2" reels, $24.00 per dozen. 10%
on above for postage. Soundd Investment POB 88338. Dun woody, Ga. 30338.

mula 4, 15 Heather Walk, Edgware, Middlesex HA8 9TS England.

RECORDER SPECIALISTS: Fresh new Scotch L/N
on new '/í" NAB metal reels five for $35.00. New

3600 h.

Ampex GRANDMASTER tape on 101/2" metal reel, six for
$73.00. New 4 channel 8 -track blank cartridge loaded with

CONN. AND WESTERN MASS.'S
LARGEST STEREO DEALER
TECHNICS

AUDIO RESEARCH

SME

ACCUPHASE

SUPEX

AUDIO TECHNICA

ORTOFON

EPICURE

DAHLOUIST

FIDELITY RESEARCH

AUDIONICS

REVOX
BAD

dB SYSTEMS

its eighth issue, will be reviewing Luxman's tube -type electronics (an amp and preamp), the

CROWN

Fidelity Research moving coil cartridge; Peter Prtichard's new
Sonus cartridges; the micro-Seiki moving coil cartridge; the
Grace 707 tone arm and the Jonas Miller edition of the Rab co SL -8E: Jim Bongiornó s new pre -amp, Thaedra: Infinity's
all-FET pre -amp; Yamba s $1,800 pre -amp, the C-1; the Epicure pre -amp; the Luxman turntable: Harmond-Kardoó s Citation 16; SAE's big amp, the 2500; Audio Research's Dual
150 power amp; the Bozak amplifier; and the Gale loudspeaker. This issue will also feature out annual reader'survey

PHASE LINEAR

THE ABSOLUTE SOUND

in

TEAC
TRANSCRIPTORS

QUATRE

DBX
BEYER

SAE

STAX

CITATION

AKG

MARK LEVINSON

SEQUERRA

ESS

MAGNEPLANAR

BURWEN
HARTLEY WOOFERS

MAGNEPAN

& MORE

THORENS

on disc quality and sonic spectaculars. The price is $10 (4 is-

sues) add $2 if you want first class mialing. Foreign $15 (air
mail). Send to the Absolute Sound, Box 5, Northport, N.Y.

11768.

standard cassette, Cr02, library albums & shelves, reel, and
video. A sample purchase: Six (6) cassettes, six albums, one
(1), six unit shelf C-90-$12.50. C-60-$10.
Sharp mono educational quality cassette recorders; RD 461

$45.00;

@

RD

492 AV

@

$60.00;

RD

465 AV

Greenwich

Newington

203-667-2277

Orange

CHICAGO - CHICAGO
ATTENTION
CHICAGO AREA AUDIOPHILES
State-of-the-art has finally come to the windy city. STEREO

CHICAGO

-

of Buffalo, N.Y., and PAUL HEATH AUDIO of
Rochester, N.Y. have joined together to form PAUL HEATH
AUDIO, LTD. of Chicago. Acoustically designed demonstration
EMPORIUM

facilities, Instant A -B comparison of ANY components without loss of audio quality, experienced, knowledgeable personnel- and an extensive array of quality products combine to
make this one of the finest audio salons in the U.S. For your
delicate ear, we offer products from: AUDIO RESEARCH,
MAGNEPLANAR, GAS/AMPZILLA, KOSS ESL, DAYTON
WRIGHT, QUATRE, SAE, SEQUERRA, YAMAHA GENESIS.
QUAD, GALE, OAHLQUIST, MAGNEPAN, M&K, IMF, KEF, RTR,
DUNLAP-CLARKE, LUX, STAX, B&0, REVOX, BEVERIDGE, DECCA FR, DENON, WIN, KMAL/LINN, ADS, GRACE, NEAL,
AND MORE. Stop in, give us a call, or drop us a line for more
information. PAUL HEATH AUDIO, LTD. -STEREO EMPORIUM,
2036 N. Clark, Chicago, Illinois 60614. PH. 312-549-8100.

DYNACO-A-R. transistors, repairs -boards & units, speaker
service. Send for prices & details: BEAR ELECTRONICS, 177A Hillcrest Road, Mt. Vernon, NY 10552.

CINEMA -SCOPE 35mm SLIDES SENSATIONAL NEW DISCOVERY. Free information R. Morin, Box 2207, Fitchburg,
Mass. 01420.
VANSOUND-THE ULTIMATE MUSIC MACHINE - Truly
"state of the art" reproduction in an automotive system.Send
$1 for stereo and P.A. discount catalog...Phase Concept
3975 Omaha Drive, Norcross, Georgia 30071
CONNECTICUT: Yamaha, Advent JBL, Bose, Citation,
McIntosh, Tandberg, B&O, Harman/Kardon. Ortofon, Epicure.
Will ship prepaid. Sounds Incredible, 226 White St., Danbury,

06810. (203) 748-3889

Springfield. Mass.

Avon

203-678-1797

413-782-7111

Fairfield

203-757-9296

East Hartford

203-366-5246

Stratford
203-377-1771

203-528-9479

Waterbury

New London

203.443-1835
ENGLISH HI FI

B.M.W., Celestion,
S.M.E., Decca MK -5, Tannoy, Garrard, other continental products also available. Please write or telex, your quote will be
Radford, Rogers

23 channel SHARP CB 50008 ($139.95 list), $119.00.
All items, pre -paid postage included; Indiana 4% sales tax or
tax No. Use following address: A. Bob's A/V Distributor. P.O.
Box 104, St. John, Indiana 46373

203-637-5439

203-795-0701

203-787-0183

@

$90.00.

Conn.

FRED LOCKE STEREO

New Haven

MEMOREX ATC. TAPE Meets hi -speed duplicator quality,
educational, institutional, industrial. etc. Quantity discounts,

AV

NAKAMICHI

SOUNOCRAFTSMAN

Export Monitor, I.M.F.,

returned by airmail.
Southern Audio Services Limited, 43 High Street Kingstonupon-Thames, Surrey. England. Telephone 01-549-3194 or
telex 929679 AEL

G.

ATTENTION NEW ENGLAND AND MIDWEST
AUDIOPHILES
NATURAL SOUND has two locations where you may hear the
incomparable Fulton J Modular System, widely acclaimed as
the world's best speaker, and the highly articulate but moderately priced Fulton E System. Hear the new and exciting
equipment, Thaedra, Son of Ampzilla, Quad Dumping Amp,
DB Systems Precision Preamp, Paoli 60M, Grace/Era Combination. Preowned: SP3a-1, Dual 76 (several) Ampzilla, Stereo 400 (several) Radford pre -amp, Citation 11 & 12, Marantz
8bs, MC 275, Quad ESLs. We accept trades. Call us if you
can not visit with us. NATURAL SOUND, 401 Worcester
Road, Framingham, Mass. (617) 879-3556.
NATURAL
SOUND, 1021 Claremont Street Lincoln, Nebraska (402)
475-3325.

MAGNEPLANAR Tympani Ill, off white, with bass screens,
perfect condition, price negotiable, also Onkyo T-4055 FM
tuner, 919-449-4132.
WE OFFER ACCURATE ADVICE, PERSONAL SERVICE,

AND INCOMPARABLE COMPONENTS, including: Allison,
Armstrong, Audiocraft, Audienics Beyer, B&W. Cambridge,
Celef, Clestion, Connoisseur, Cm, Dayton Wright Decca, Denon, dbx, DCE, EMT, ERA Formula 4, Fulton, FR, Gale, Grace.
Hegeman, Jecklin, KEF, KMAL, Locson, Mark Levinson, Linn
Isobarik & Sondek, Lux, Micro, M&K, Naim, Neal, Neumann,
Quad, Quatre, Quintessence, Radford, Revox, Rogers, Satin,
Schoeps, Sennheiser, Spendor, Stax, Stellavox, Studer, Sugden, Supex, inter alia. ALL COMPONENTS INSTALLED PRO-

FESSIONALLY TO YOUR SATISFACTION. SHIPMENTS PREPAID

&

INSURED. THE

COURT, ST. LOUIS, MO.

AFFAIR, 364 MISSION
63130. (314) 863-6037. OPEN
SOUND

SUNDAYS!

AUDIO APRIL,
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FOR SALE

FOR SALE

AUDIO'S HI-FI HANDBOOK
Complete reference guide to over 1.000 components, in-

FOR SALE

Ampzilla, Transcriptors. Magnepan, Fulton, KMAL, Linn Son-

THE M&K BOTTOM END, listed in the latest issue of Stereophile Magazine. A new super sub-woofer that retails for
around $200. A no compromise performer with smooth response below 20 Hz. A preciesely balanced magnetic drive
system and a special paper fiber cone formulation results in
minimum cone break-up and excellent bass definition at near
subsonic frequencies. Designeand Dahlquists, it can also be
used with almost any speaker system. Optional BOTTOM
ENO crossovers allow the use of one BOTTOM END without
bi-amping; your present stereo amp does it all.

dek. Available at Equinox Systems, (616) 457-2117 or Box
333, Grandville, Michigan 49418.

The M&K Rabco SL -8 & SL -8E

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. 401

N. Broad St.. Phila.. Pa.

19108.

MICHIGAN AREA AUDIOPHILES: Win Labs, Denon, Paoli,

MILWAUKEE & WISCONSIN'S Only Audiophile
Dealer
Specialists in components by Dahlquist, Transcriptors, SAE,
Nakamichi, Epicure, Bozak, Citation, Ohm, SME, Ampzilla,
DBX, Infinity, Revox, RTR, Phase Linear, Quintessence,

stration. PLUS -one of the truly largest display of tape decks
in the entire country. Over 130 machines on display. WACK

available through M&K Dealers. The four elegant castered
side panels, fashioned out of solid oak, walnut or teak, allow
easy movement and provide acoustically perfect elevation for

INC. 5722 W. NORTH
53208. 414-442-3441.

the Quad ESL's.

MILWAUKEE

THE AUDIOPHILE, home of the renowned DB preamp, the
little black boxes everyone has heard about and nobody's
seen, is happy to help with your search for musical ex-

Send for literature and dealer list on the above products.
Dealer inquiries invited.

offering products which, even if not the most
widely known, provide musical honesty: Dayton -Wright loudspeaker, CM Labs amplifier, Dunlop -Clark, Fulton J. ERA, I.M.
Fried, Power Research loudspeaker, Paoli, Quad - including
the exciting new 405 amplifier, AID, Denon (expensive but

M&K SOUND, INC.
8719 WILSHIRE BLVD.
BEVERLY HILLS, CALIF. 90211
(213) 652-8318

-

the Promethian Grado, obscure but offering exceptional clarity at only $95. Sales and service. 582 N. Frederick Ave., Gaithersburg, Md. 20760. (301) 948-2999. Ask for Gene, Bob,
or Albert.

never needed repairs. One owner who now has Sequerra.
Manual and schematics. Shipped prepaid in original carton.
Box

884, Salem, Virginia

INTERNATIONAL
AUDIO
REVIEW
A probing new journal from the former editor -author and

former technical staff of the first issue of Sound Advice,
improving on our famous thorough evaluation procedures,
including the elegant "straight wire bypass" (TM).
The

first issue includes:

EQUIPMENT EVALUATION
The 'hest' from around the world.
31 amplifiers
26 cartridges
14 preamplifiers
3 pre-preamps
8 loudspeakers
2
3

equalizers
expanders
TODAY'S DREAM SYSTEM

ANALYSIS and RESEARCH on

What's Real in Music
Psychoacoustic Illusions
Ambience Detection
Common Mistakes in Comparing Amplifiers
The Audio Frontier
RECORD REVIEWS

Outstanding Releases
The Sound of Each Label

first class; $20 overseas air. IAR,
2449 Dwight Way, Berkeley, Calif. 94704 USA
Four issues: $13; $16

AUDIO APRIL,

Nashville, Tennessee. 37203, (615) 259-4200.

WESTCHESTER, FAIRFIELD COUNTY
THE LISTENING ROOM INC.
590 Central Park Avenue
Scarsdale, N.Y. 10587
(914) 472-4558
Cordially invites you to audition our fine line of equipment.
DAHLQUIST

SACRIFICE! UREI 527-A; Gately SM -6; EU -6;
JBL 2130 Monitors; Crown 060. 804-295-1588, 804-2938294 After 5

KEF

M&K

ESS

PHASE LINEAR
DENON
TANDBERG

CROWN

N AKAM IC H I

QUAD

DAYTON WRIGHT

BOZAK

SOUND COMPONENTS, INC. is THE place for state of the
art stereo. Some of our products include
SPENDOR BCII and BCIII,

B&O

SOUNOCRAFTSMAN

STAX

MIAMI AREA

-

LUX

THEADRA

THORENS

ATTENTION: RESIDENT OF SOUTH FLORIDA

LOUDSPEAKERS

YAMAHA

AMPZILLA

ADS BRAUN

ATTENTION: LATIN AMERICAN AUDIOPHILES
ATTENTION: VACATIONERS VISITING THE

BGW
AUDITION FOR THE FIRST TIME

LUX TUBE -TYPE MONAURAL POWER AMP & PRE -AMP

Audio Re-

search Corporation Magnaplanars, Quads, Magnepan, Allison
I and II Bowers & Wilkins, FMI including the J System. Gale,

ALL PURPOSE INTERCOM

M&K Sub -Woofers, Dayton Wright XG-8 Mark Ill, IMF Small
Monitor, IMF Studio IIIB, IMF Super Compact

The latest at the lowest cost for apartment houses, offices
and homes.

TURNTABLES - Linn-Sondek, The Michell Engineering
Transcriptors, B&0 3000-2 and 4000-2, and Yamaha

PICKUPS AND TONEARMS - Ultimo DV38/20A, Denon
103-S, Satin M15 Conic, Supex 900 and 901. Ortofon SL 15E Moving Coil Pickups, SME, Audiocraft, KMAL, Grace 707
Tonearms, Dayton Wright 535 Infranoise Cartridge Pre -pre amp, Denon Transformers, Ortofon Transformers, and Hoffman Transformers
ELECTRONICS - Audio Research, Lecson, Quad, BGW, Amp zilla. Dayton Wright, Paoli, Yamaha, MO Citation, Stax, Radford

RECORDINGS

-

A range of selected British, French, and Ger-

man pressings. Also, the Fulton and Sheffield discs.

All of the above products are in stock and on demonstration
in our 110 sq. ft. showroom.
Hours: 10 - 6 Monday through Saturday
We accept Master Charge and Bankamericard

Will ship mail order

in

continental U.S., prepaid

Sound Components, Inc.
2710 Ponce de Leon Blvd.

Telephone: 305-446-1659

AND PAGING SYSTEMS

Tektone Sound & Signal Mfg.
1331 S. Killian Dr.
Lake Park, Florida 33403
(305) 844-2383

Co.

Coral Gables, Florida 33134

Phase

tion available for custom work. Call or write for complete information. Nashville Record Productions, 469 Chestnut St.,

MUST

NIQUES, 351 South Haywood, San Jose, California, 95128.

MARANTZ 10-B. Without cabinet. Excellent condition. Has

entire city of Nashville. Neumann VMS -70 computerized cutting lathe, Dolby, DBX, and complete EQ compression, and
echo facilities makes NRP the foremost disc cutting installa-

18049. Hours: Daily 6-9:30; Sat 10-6.

Emmaus, Pa.

Sonus, Soundcraftsmen, Stax, Transcriptors: AUDIO TECH-

(408) 984-6655

THE AUDIBLY SUPERIOR ORTOFON DSS-731 disc cutting system is now installed and making believers out of the

Sound Advice, 536 State Road,

CALIFORNIA AUDIOPHILES: Allison Acoustics, BGW, Dayton Wright, DBX, Decca, Dynaco, Gauss, Hartley, RTR, Quad,

P.O.

sors, reverb, echo, doubling/tripling effects. P.A. noise reduction, pinzo transducers, frequency shifters from ...
J.B.L./Altec Pro, Tascam, U.R.E.I., Eventide, Gately, Studer,
Beyer, Crown, Community Light/Sound, Mom's Audio,
McIntosh, Bozak, Allen Health, Gauss, Cetec, Scully, Multitrack, etc., etc. All shipped prepaid/Insured. Music Si Sound
Ltd. 111/2 Old York Rd.. Willow Grove, Pa 19090 (215) 6599251.

AMPZILLA - THAEDRA

excellent), Win Labs, KMAL, Rerun, ADS, and
the Sleeper of the Month

$550.00 firm. C. Bowers,
24153 703-389-7473.

articulation loss 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, pha-

out question the present state of the art in tonearms. Around
$350 at your nearest M&K dealer.
THE M&K Rolling stands for single or stacked Quads are

cellence

band (5 Hz!) feedback suppression, detailed regenerative reAcousta-Voicing/environmental equalization (±1dB
at your ears), room design/measurement/treatment, X15%
sponse.

Ad-

Research dealer with the complete product line on demon-

AVE.

ROCK P.A.'s. Customized high intensity touring/permanent installation sound systems, including narrow

Modification...We literally
rebuild your Rabco from scratch using the latest aerospace
machining techniques, alloys and bearings. The result is a
sonic as well as mechanical "work of art". We feel it is with-

vent, Tandberg and over 50 others. Wisconsin's first Audio

ELECTRONICS

TUNED

TWX: 810-848-7627

TOURING SOUND SYSTEMS, 2, 4, and 8 Track Studios,
Disco Sound, Cerwin Vega BGW, Altec, Shure, AKG, Tapco,
Dyne. Rem. EV, Beyer, Cetec, etc. K & L Sound Service, 75
Beacon At., Watertown, Mass. 02172, (617) 7874072-Att: Ken Berger.

North

MAGNEPAN MGII,

2

pairs, mint, will sell together or single

pairs. Supex cartridge with JC-1 Levinson Headamp, Audio

Research EC3A, Denon 1035, Decca Mark 5 919-449-4132.

WANTED-J.B.L.

PRO DEALERS to handle high end mul-

ti -channel consoles on exclusive basis. Designed to augment
J.B.L. pro line of speakers and amplifiers. Theatre Sound, Inc.,
P.O. Box A.O., New Haven, Conn. 06525.

MASI

- A UNIQUE MOVING COIL PREAMPLIFER THAT
VIRTUALLY WILL NOT ALTER SOUND. VARIABLE IMPED-

ANCE SWITCH EXACTLY MATCHES YOUR DENON - SUPEX
-

EMT

FOR

-

ORTOFON

OPTIMUM

-

FIDELITY RESEARCH ETC. CARTRIDGE

PERFORMANCE.

$229.00

-

DEALER IN-

Superb Products For The Discriminating Audiophile and
Music Lover

QUIRIES INVITED. MEL SCHILLING ENTERPRISES, 7205 PO-

CAROLINA'S ONLY AUDIOPHILE CENTER - Infinity Servo-Statüks la. Switching amp, Mark Levinson Products,
Ampzilla, Dahlquist, Magnepan, FMI, Ortofon, Crown, Accuphase, SME, Decca, Hegeman, Klipschorn, Technics,
TEAC, Marantz, Harmon Kardon on demonstration.
Vickers Audio
210 West Franklin St.

TOAD HALL HI-FI, "QUALITY WITH THE ASSURANCE
OF QUALITY!" Some of our fine brands include: Audio Research, Burwen, DBX, Magneplaner, Magnepan, G.AS., Sony
V-FET, Nakamichi, RTR, Dahlquist, ADC, Radford, Audionics,
Polk Audio, Yamaha, SME. Advent, Reims. Klipsch, and Teac.
Shipping charges pre-paid anywhere in U.S. TOAD HALL HIOregon,
FI, 922 Northwest Kings Boulevard, Corvallis,
97330, (503) 752-5601 and 150 West Broadway, Eugene,

Chapel Hill, North Carolina 27514

(919) 929-4554

1976

MELO DRIVE, CANOGA PARK, CA. 91301 (213) 348-4800

Oregon,

97401, (503) 485-1262.
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SERVICES

FOR SALE
DYNAMIC SPECIALTIES IS A WEST COAST STORE
DEALING PRIMARILY IN USED AUDIO EQUIPMENT.

CUSTOM

1. We sell and offer serviced for vintage tube equipment:
Marantz. McIntosh, Citation, Quad, Scott, Fisher, Rem, Am-

ters

pex, etc. Also: Audio Research, Futterman.
2.

We carry

a

RECORDING SERVICE, Tapes, discs, and casMaspressings. High quality at reasonable rates.

Stereo and mono. Live and copies. Editing.

settes.

and

Giovanelli, Audio -Tech Laboratories,
Newkirk Ave., Brooklyn, N.Y. IN9-7134
Joseph

wide range of used components. vintage and

current.
3. We also sell and demonstrate certain new equipment: Fulton. Grace, Supex, F.R., Dahlquist, M&K subwoofers, Con-

SERVICES

-

- -

COMPLETE CUSTOM RECORDING SERVICE
Record
pressing, cassette duplication
location recordediting
ing. Omega Audio, 25520 Graham, Detroit, Mich. 48239.

4. We stock Telefunken, Mullard, Amperex, Genelux, G.E.,

DYNAMIC SPECIALTIES

THE NEW YORK AUDIO SOCIETY INC. is

unique, non-

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

N.Y.C.

2261 Spring Street
Redwood City, Calif.

a

10017. Call 212-722-2781.

STEREO MASTERS, RECORDS AND ALBUMS. Check our
prices. Newest type high level cutting equipment featuring:

94063
415-364-6634

Neumann VMS 70 Computer control lathe, Parametric Equal-

MISS AMERICA SLIDES 20 color slides of the Pageant
$7.00. Free Brochure, Box 433, Atlantic City, N.J. 08404.

ization, Dolby, DBX, and the new SX74 Cutting System by
Neumann. Special package prices on pure vinyl album and

AMPEX TAPE

single record production. 1000 45 RPM stereo singles
$199.00 including mastering. 100 LP albums $325.00 including printed jackets. Write or call for brochure. A & R
Record Manufacturing Corp., 902 N. Industrial Blvd., Dallas,
Texas 75207. Toll Free 1-800-527-3260.

Ampex Audio Studio Mastering Tapes, 631-641, 406-407.
and "GRAND MASTER" in stock for immediate shipment. 14",
1/2",

1" & 2" Factory fresh. Best Prices. TECHNIARTS, 8555
Fenton St., Silver Spring, MD 20910. (301) 585-1118.

DRAMATIC
IMPROVEMENT
IMMEDIATELY.
Model
201-A

IN

SOUND

-

TAPE RECORDINGS
RENT Open Reel or Cassette Prerecorded tape. All labels.
Catalog $1.00. Tape & Time, P.O. Box 740, Hopkins, Minn.

55343.
2000. Gain extra hours listening
while working, driving relaxing. Educational, motivational
nostalgic tape cassettes. Sales, rentals. Catalog $1.00 refundable. Drawer 2871 -AL Springfield, Mass. 01101.
CASSETTE LIBRARY

SONAR'S OPEN REEL TAPES. Duped one-to-one from the
master. Quad and stereo;

rV2

track;

71/2,

15 ips; 7", 101/2"

reels. Highest quality anywhere! Sonar Records Corp., P.O.
Box 455A, Kingsbridge Station, Bronx, NY 10463

TAPE PLAYERS, Recorders, Stereo Amps Repaired -units
returned C.O.D. Stereo Labs, Box 150, Chesterhill, Ohio

43728.
CULTURAL EXCHANGE: Swap tapes, one for one, F.M.
Broadcasts. Greek and/or Turkish for English, Spanish, or
Japanese broadcasts. Write, stating format and preference. E.
BENNETT, 6349 Sokak 14/1, Bostanli Karsiyaka, Izmir, Turkey.

EVERYTHING ON OPEN REEL! Prerecorded classical/popular tapes. Latest releases. Dolby. Quad. 96 -page catalogue $1. Barclay -Crocker, Room 857A, 11 Broadway, NYC
10004.

-A

(DIRECT DISCO

NEW DIRECT TO DISC RECORDING FEATURING THE CURRENT DISCO ROCK SOUND.
AVAILABLE SOON. FOR INFORMATION WRITE SOUND
ADVICE, 225 KEARNY STREET, SUITE 200 -DD, SAN
FRANCISCO, CALIFORNIA 94108.

WANTED: Reel to Reel Tape Deck, Cassette tape deck with
speakers and headphones by Soundesign. Write: Hubert
Woods. 162 Curry Court, Talladega. Al. 35160.

MARANTZ 7C,9. State condition and price. J. Fong, 1238
Green St., San Francisco, CA. 94109
WANTED: CASE (CS -343) for TEAC A-3340. Also, need
an AX -20 and two AX -10's; condition of these units must
be good and in original boxes. Also desire good, used TEAC
AX -300 or used Sony MX-16 or MX -18 mixer. SSgt. Douglas
Dildine, Box 408 7551 ASUPS, APO New York 09607
SAE MARK XXV POWER AMPLIFIER, Model 2500, Garrard

220008,

Miami, Fla. 33142.

AMPRITE SPEAKERS SERVICE

M4L 501.

N.Y.

Marantz Imperial (9) FLOOR -STANDING
Aubrey Brown, 56-21 NW 30 Ave.,

SPEAKER SYSTEM,

equipment.

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

-

LP's -"Odessa" & "Cucumber
Castle" by the Bee Gees. Near new condition. Wm. J. Riese,
3429 S. Nude Way, Aurora, Colo. 80013.

RECORDS WANTED

HIGH FIDELITY SPEAKERS REPAIRED

-

Info on BOSE 4401 Preamp, Oval 701, any audio
Louis Sonier, 139 Dawes Road, Toronto, Ont.

10010

JBL SG -520 (gold and silver panel); SE -400S, SE -460;
Marantz 7C and 9S (pair); SME 3012. Kazuo Takishima, 337-1421, Takashima-Daira, 2-chome, Itabashi-ku, Tokyo 175.

NASHVILLE RECORD PRODUCTIONS WILL

PRESS HIGH

Japan.

QUALITY PURE VINYL RECORDS FROM YOUR TAPES. SEND
FOR

SAMPLE RECORD AND PRICE LIST. ALSO FINEST DISC

MARANTZ 7c PREAMP-Perfect running condition. Kat -

469 Chestnut St., NASHVILLE TENNESSEE

suya Dogen, Post No. 664, Koya Tutumigauchi 24-1, Itami

MASTERING.

PROUDLY ANNOUNCE dealership for Dynaco products and
sensational JVC Hi-Fi natural color 19" Television w/audio
jacks. Best loudspeaker. Fried "H". Custom subwoofers using
Hartley drivers. Stax products. Burwen, C/M, Levinson. Denon. Supex. Decca, Audio-Technica 20SLa cartridges. Rus sound Switching Patching Center. ESR-6 electrostatics, pair
super mint $250. Revox A-77 MK -Ill tapedeck, super mint
$650. RTR 400E speakers, mint $235 each. Sheffield, Oryx,
Ambiphon, Celebration recordings. WANTED: Futterman,
McIntosh, Marantz tubed equipment. GOLDEN EAR, Box 5,
South Rockwood, Michigan 48179. (313) 479-1234.

CASH FOR your unwanted LPs & reel to reel tapes. Records,
Box 323, Hillburn, New York 10931.

WANTED

EnFrequency
ergizer. Immediately restores lost frequencies due to speaker

roll off and listening room properties. Energizes ultra low frequencies. Re-establishes harmonic overtones. 66 combinations of high and low frequency adjustments. Patent # 3883832. $99.95 Dealer inquiries invited. Free Brochure Fosgate Electronics Dept. MA -2 9118 Cave Creek Rd.
Phoenix AZ 85020

EQUIPMENT WANTED

2819

noisseur, PARAGON AUDIO.

Sylvania vacuum tubes.
5. We are the exclusive dealer for PARAGON AUDIO vacuum
tube electronics. Audition the new Model 10 High -Gain Wide
Band tube preamplifier at our store. Phone for appointment.
We Buy Sell Trade

HARD TO FIND. component stereo accessories. free catalog
ECE P.O. Box 2074 Virginia Beach, Virginia 23452

37203.

City, Hyogo, Japan.

CANVAS PHOTO TOTE BAG. Your favorite color or BW
picture. We'll blow it up in full color on our 12x14 canvas
tote bag. Send $2.50 for catalog and price list. Refundable
with your first order. Write to: Giensova Marketing Assn..
P.O. Box 4991, Washington, D.C. 20008.

WANTED: Info on BOSE, San Sui QRX-7001, ESS evaluator
speakers, Wollensack 8080, SONY, Tapa Equip, Preamp Dual

SPIDE-R-GRAM. 1000 watt disco system. Latest disco
sounds. If you need music, call Spider Man Music. 219-25
133 Ave., New York, N.Y. 11413.

STEREOPUS-If you're into audio, you won't want to

Preamp, the Fidelity Research and Denon pickups, the IMF R
and H, the Koss electrostatic loudspeaker, the Phase Linear

4000, the B&O Phase Link loudspeaker, the Stax and Audio
General Preamps, Sonus and Audio Technica Cartridges, and
much, much more! $9.00/yr (four issues), First Class

MASS

P.O. Box

269,

PRODUCTION-CUSTOM REPRODUCTION

WANTED: SONY -355 DECK. MINT (OR NEAR) CONDITION.
STATE COND/PRICE.

BOURGOIS, P.O.B.

146, ISHPEMING,

MI 49849.
SEEBURG, Used "Audiomation" record changer or console.
Robinson, 4432 Ellsworth, Minneapolis. MN 55435.

be

without this quarterly equipment review journal. In present
and upcoming issues we will cover: the Dahlquist DO -10, the
Allison:One, the Webb loudspeaker, Luxman M-4000 and
C-1000 power amp and preamp, the Citation 16. the Thaedra

$11.00. Canada $11.00, foreign $12.00.
Walton Beach, Fla. 32548

701, any audio equipment. Send lists, spells, prices, to Louis
Sonier, 139 Dawes Road, Toronto, Ont. M4L 501.

Ft.

-

8 -Track, cassette & Reel to Reel. We specialize in corporate

meetings. Call or write T.S. Recordings c/o T.C. Shearer, 385
Ocean Blvd., Suite 5C, Long Branch, N.J. 07740 (201) 870-

2952.
STEREO SOUND LABS
Factory specs or better by 10% on all repairs on major
brands. Warranty 90 days parts and labor. Ship us your gear
properly packed and insured. 4419 John Marr Drive,
Annandale, Virginia 22003 (703) 941-5707.

TAPE RECORDER HEADS re -lapped. $15.00 each. Removed from machine or stack. One day service. E. Maher, 5
Evans Place, Orinda, Calif. 94563.

CROWN INTERNATIONAL
Complete repair, overhaul, and rebuiding service for current
and early model CROWN tape recorders. Used machines
bought and sold. Techniarts, 8555 Fenton Street, Silver
Spring, MD 20910. (301) 585-1118.

RECORDS
--

SOUNDTRACKS/0C, JAll/PERSONALITY
NEWSLETTER! RISA 3700 S. Plaza Drive, Bldg
Santa Ana, California 92704.

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

06829. Phone (203) 544-8288.

-100

5,000.000 SURPLUS Records. Tapes
new LP's
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.
PERFECTLY

-

CLEAR' ultra hi-fi record Burwen Laboratories

BL -2. The East Bay

City Jazz Band
Big Bear Stomp. Oriental 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, Burlington. Massachusetts 01803 611-273-1488.

SOLD @ AUCTION: COLLECTORS RECORDS, LP's; Jazz,
Soundtracks, Personalities, Original Casts, Country/Western,

which list from: Ray Macknic, (or) Theó s,
7511, Van Nuys, Calif. 91406.

Blues, Indicate
P.O. Box

AUDIO APRIL,
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FREE

F/211,

1976

RADIO PROGRAMS

RECORDS
FREE 200 -PAGE CATALOG. 1,400 New Stereo Recordings

Renaissance, Baroque, Classical, Romantic, Modern Music.
Not sold in stores. Not listed in Schwanós. Highest quality!

Budget label prices! Available only by mail. MUSICAL HERITAGE SOCIETY, Box 932 AU, New York, N.Y. 10023.

OLDIES

-

1930-1962 RADIO PROGRAMS, Reels, $1.00 hour! Cassettes, $1.00 show! Mammoth catalog $1.25. AM TREASURES, Box 192 AU, Babylon, New York 11702
RENT RADIO SHOWS

-

Make your own copies or just lis-

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

WHILE YOU WERE LOOKING for out -of -print records, you
should've been looking for us. DISContinued, 216
Burbank, California 91505.

FILM -STAGE SOUNDTRACKS. Large free list.
Box 557342, Miami, Fla. 33155.

N. Rose.

A.

Lutsky,

P.O.

Broadcasts, soundtracks. Personalities
Thirties, Forties. Box 225, New York, N.Y. 10028

of

$1 refundable. OTR Rental, Box 1146, Livermore, Ca. 94550

ALL SPEEDS, LISTS. STEINMETZ, ONE SEAVIEW,

MASSAPEQUA, NY 11758

RARE 78's. State Category. Record Lists, 3238 Stoddard,
San Bernardino, CA 92405.

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, 8510 N. Mt Hawley, Dept. CL, Peoria, Illinois
61614.

4

CLASSICAL LPs bought
Francisco, Ca 94118

sold. Junker, 705

-

-

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.

5th Ave., San

BRC

Quality

17173 Westbrook, Livonia, Michigan

Dubs.

48152

$100.00

NIGHTLY

PLAYING

RECORDS

DIS-

OLD TIME RADIO PROGRAMS on cassette. Catalog 51.00.

COTHEQUES ARE

MB/JB Enterprises,

PHOTOS. DESCRIPTIONS, ETC. SEND $5.00 TO "DYNAMIC

Box 724, Spencer. Iowa

51301.

IN. COMPLETE DETAILS,

DOS,

DON'TS,

UNO." P.O. Box 8116, CORPUS CHRISTI, TEXAS 78412.

GOLDEN AGE RADIO - your best source for radio tapes.
Box 25215-D, Portland, Oregon 97225.
RENT OLD RADIO PROGRAMS as low as 50c per reel
week.
GOOD OLD RADIO
P.O. Radio

CANADIAN DEALER looking for American or British trade
connections willing to work on cost plus basis (for cash
quantity purchase) on closeouts and regular stock. Interested
JBL, Thorens, Shure, BASF, TDK, Scotch, Watts, Marantz, etc.
Replies held confidential. Electronic Shoppers World, 278
Havelock, Toronto, M6H 3B9.

Lone Pine, Calif. 93545

MAILORDER MILLIONAIRE
OLD RADIO ON TAPE AND CASSETTES. THOUSANDS

AVAILABLE, 6 HOURS $8.00. Immediate Service. Catalogue

50c. Nostalgic Radio. Box 29K, Peoria,

IL

helps beginners make $500

weekly. Free report reveals secret plan! Executive (104), 333
North Michigan, Chicago 60601

61601

TAPE &
TAPE RECORDERS

Personality Albums.
Gurley, Box

472-A,

"RARE JAZZ AND POPULAR VOCAL LP's Sold by Auction. Leon Levitt, 8241/4 North Las Palmas, Los Angeles, Calif.

90038"
JAZZ RECORDS -Current, Rare, Out of Print. Free lists,
DEPT. AU2, P.O. Box 125, Jamaica, N.Y. 11415.

12 EXPOSURE Roll Kodacolor Film developed -printed jumColor, Box 831, Laredo. Texas 78040.

Box 4305B, Washington, D.C.

in confidence, to Frank Nemeyer,

North American Publishing, 401 No. Broad St., Philadelphia,
Pa. 19107.

AM LOOKING for an individual with the equipment cafirst class duplications on cassette cart-

pable of producing

ridges. Reply Audio, Box A63-3.

-

MARINE

-

SCANNERS

-

LINEARS Buy Below

CB

Harwood Heights,

Wholesale! Save up to 50%. Buy Direct From Factory Warehouse! Guaranteed Lowest Prices Anywhere! Catalog $1.00:
WHITLOCK INTERNATIONAL, P.O. Box 131, Westland, Mich-

II.

60656

COLLECTORS RCA Cartridge tape Player/Recorder. Two
Transistorized Pre -amps. Ceramic microphone. Direct radio/phono jacks. Auto shut off.

MAXELL RECORDING TAPE. All widths. Lowest prices.
N.A.B. Audio, Box 7, Ottawa, Illinois 61350.

AUDIO IS EXPANDING its editorial staff and is seeking
knowledgable audiophile with editing and writing experience.
Must be good writer and have magazine production experience. Position is in head office in Philadelphia. Send resume

COMMUNICATION
EQUIPMENT

TDK,

PHOTOPHILE-The Magazine for advanced Amateur

HELP WANTED

33435. ENCLOSE 13C

ADDRESSED ENVELOPE.

20012.

1408

Pho-

AL HIGHWAY, BOYNTON BEACH, FLA.

SCOTCH, CAPITOL. Blank cassettes, cartridges, reels. Discount prices. Lawson's, Box 510, Livermore, CA 94550

SIMMONS OMEGA Simtron-2 color analyzer, brand new
with warranty card, $100. 212-796-4086.

tographers. Write for Prospectus. PHOTOPHILE, 57 Hillcrest,
Havertown, Pa. 19083.

STALLATION SUPERVISION YOU CITY $200.00 PER DAY
POSSIBLE. SENO RESUME: MELVIN COHEN, 1620 N. FEDER-

SCOTCH RECORDING TAPE, lowest prices TAPE CENTER

BASF, Memorex, Maxell, cassettes, reels, 8 -tracks.
Lowest Prices, Guranteed, New. S&S Audio P.O. Box 56039

PHOTOGRAPHY

I

BUSINESS
OPPORTUNITIES

OLD RADIO CASSETTES/REELS. Catalog: $1.00 (refund-

Princeton, N.C. 27569.

with salary requirements.

study course also available. Send $1.00 for audio primer and
full information or visit HI -Fl EXPO, Dept A, 393 5th Ave.,
New York City 10016

NEW PATENTED MATV SYSTEM NEEDS PART-TIME IN-

SOUNDTRACKS, Original Cast and
2,000 oldies list. $2.00 refundable.

bo, $1.50. Capri

PROFESSIONAL HI-FI COURSE -Instructors include Len
Feldman, Julian Hirsch, Larry Klein, and Larry Zide. Home

EARN

DISCONTINUED RECORDS, CLASSICAL, OPERA, POPU-

JAll,

Circuits. Increase technical competence. Complete and guaranteed course is highly effective. $10.00. Free literature.
DYNASIGN, Box 60AM, Wayland, Mass. 01778.

able). Radio newsletter: $4.00/year. Free sample for SASE.

CATALOGS.

LAR,

DIGITAL ELECTRONICS! Design and understand Digital

ten. Great way to build your collection reasonably. Catalog

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

++

INSTRUCTION &
EDUCATION

So. Central Rockford, III.

61102. (815) 962-3205

igan 48185,

CITIZENS BAND, at America's lowest prices! Catalog 50c.
OHIO C.B. OUTLET, 1040 Meadowbrook, Warren, OH 44484.

MUSICAL
INSTRUMENTS

FUGI, SCOTCH, MAXELL, BASF, TDK, AMPEX, MEMOREX -Lowest Prices

-Omega

Audio, 25520 Graham Road,
UP TO 60% DISCOUNT. Name brand instruments. Catalog.

Detroit, Michigan 48239

Freeport Music, 114R Mahan St, W. Babylon, N.Y. 11704

BIGGER

DISCOUNTS

ON

RECORDING

M.A.D. REPROGRAPHICS, INC., Dept A, P.O.

TAPE, write
Box 532, South-

$300-$1200

field, MI 48075. (313) 559-6913

OFF on new pianos & organs. Catalogue. Liber-

ty Music, Box 88.

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

E.

Weymouth, Mass. 02189.

SHORTWAVE
HEAR POLICE FIRE Dispatchers. Catalogs show receivers.
exclusive directories of "confidential" channels. Send
Oc
1

stamp. Communications,

Box 56AU.

Commack, New York

11725.

SITUATION WANTED
FORMER DJ would like to return to radio in a similar posihave a third class broadcast
tion or as a Program Director.
I

endorsed license, 2 years college, 2 years experience. Contact: Doug Galliher, 3907 Angol Place, Jacksonville, Florida

32210.19041771-7386.
HELP! Light and Sound tech looking for job with studio or
band. Have on -road experience with P.A.S. Worked in Midwest for 4 years. Give me a chance. You won't regret it. Call
Ga.

912-986-6901

or Kan.

913-696-4434.

MUSICAL SPEAKERS REPAIRED
ALTEC WARRANTY STATION

Hughes Electronics Service

45 Dunn St., Asheville.

N.C.

28806

AUTO
ACCESSORIES
SANDBLASTERS - $39.50-$839.50. Free Catalog. Truman,
1330A Market, Youngstown, Ohio 44507.

AUDIO APRIL, 1976

HIGH FIDELITY
NOW AVAILABLE
FAMOUS REFLECTING SYSTEM'S 41/2' REPLACEMENT
DRIVERS. $7.98 POSTPAID. BIG QUANTITY DISCOUNTS, FREE SPECIFICATIONS, AURATONE, BOX
580-29, DEL MAR, CALIFORNIA 92014.

DYNAKITS, DYNASPEAKERS

- Lowest Prices IAD,
IMF Displayed. Underground HiFi, 324C Broadwater Road, Arnold,

Md. 21012. 1301) 647-0919.
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Sound System
Engineering

WANTED TO
BUY OR TRADE

by Don and Carolyn Davis

WANTED:
will borrow or buy this record. Columbia ML
5336, Glen Gould, pianist. Call Collect (202) 363-0260, af-

A new, completely up-to-date book discussing
audio systems as a whole. The decibel notation system, loudspeaker directivity and
coverage, the acoustic enviornment, designing for acoustic gain, and interfacing the electrical and acoustical systems are reviewed.
Circuit levels, grounding and shielding, ser-

ter 6PM EST.

I

vicing cable, useful wiring concepts, impedance matching, fundamentals of time delay,
and proofing the installed system are explained in
depth. The authors discuss equalizing the sound system,
instrumentation, sample design application, and specifications. The
many appendices give symbols and abbreviations, recommended installation practices, priority systems, definitions of terms, test questions and answers, and other valuable reference information.
AUDIO Book & Learning Systems Div.
401 N. Broad St.
Philadelphia, Pa. 19108
Enclosed is check for $19.95. Send me, postage prepaid,

IMESEL LTDA.-Need contact audio devices, records, cassettes, black lights, audio accessories. Export Chile. P.O. Box

13462, Santiago, Chile.
OR PAIR, Stephens 216 driver, 824H eight
compartment 2x4 horn, 800x cross over. M.E. Brown, 1032

ANY ITEM

Lee Ave., San Leandro, Ca.

WANTED: Tube -type Viking tape deck, stereo model - 76 thru 88,
Samuel E. Clark, Rt. #1. Box 16 Cornersville, Tenn.

Compact.

37047.

GOVT. SURPLUS
MANUALS

AU4

94577

FOR

Scopes, List 50c,
DC

GOVT.

SURPLUS Radios,

Test Sets,

Books, 7218 Roanne Drive, Washington,

20021.

BOOKS

Sound System Engineering.

STEREO OWNERS HANDBOOK,

a stereo consultant and
technical advisor, $4.50 or stamped envelope for details. ECE
P.O. Box 2074 Virginia Beach, Virginia 23452

NAME
ADDRESS

PLANS & KITS

CITY/STATE/ZIP

CONSTRUCT YOUR OWN speaker enclosure. Send $2.00
for drawing to: Creightney Sounds, 140-25 169th Street, Jamaica, N.Y. 11434.

IN CHICAGO

COMPUTER freaks, we have parts, kits, boards, C8080.
C8008, P2101, P2111, CI 702A 91L02A. Write for catalog.
A.R.B., Ltd. PO Box 1392, Scottsdale, AZ 85252

...the BIST VAlilItor
Luxury accommodations
30 FLOORS OF DRAMATIC SUITES
& MASTER BEDROOMS
Spacious suite with its own all electric kitchen/bar, theatrical
vanity, carpeted mosaic bath. Some
suites with Bidet and Grand Piano.
Complimentary continental breakfast
served in your suite.

STAMPS
EXTRAORDINARY Britannia stamps conglomeration -25c! Approvals.
20794.

C.

Jessup, MD

PRINTING
12 EXPOSURE Roll Kodacolor Film developed -printed jumbo, $1.50. Capri Color, Box 831, Laredo, Texas 78040

1300 N. ASTOR ST.
CHICAGO, ILL. 60610
William

A -M, P.O. Box 7,

MISCELLANEOUS

Wolf, General Manager

(312) 943-1111

RECORDING STUDIO MIXER CAREER? Degree unneces25c postage, handling. Attainment Research, Box 45333AU, Dallas, Texas 75235.
sary. Information

Where you dine in elegance
at eAXjr't de PARIS

ATTENTION: LONG ISLAND AUDIOPHILES-Anyone interested

in

starting Hi-Fi Club please contact. Mike DeLuca

516-585-4878
NOW! Save on emergency road services. Agent,
11245, Lincolnia, Alexandria, Va. 22312.

TOWER
HOTEL
106

Circle No.

2

on Reader Service Card

AmericanRadioHistory.Com

HYPNOTIZE STRANGERS IN 30 SECONDS!!

P.O.B.

Hypnotize

disk, for both men and women order Today!! only $2. guar-

anteed-H

& S. SALES BOX

420706 Miami,

Fla.

33142

AUDIO APRIL, 1976

PROFESSIONALS TALK ABOUT THE NEW MARANTZ TUNER AND AMPS.

0

"The Marantz 1070 integrated amp is
close to optimum in performance
and the low price makes it an even
better value:'
In December, 1974, sound engineers and audiophiles were invited to examine and
discuss the new Marantz Stereo Console Amplifiers featuring models 1040
and 1070 and the new Marantz 112 AM/FM Stereo Tuner.
The following comments were taken from that taped discussion.

"The circuitry is now full complementary direct coupled to the
speaker terminals. As a result, the
damping factor is much improved at low
frequencies where it counts:'

The 1070 Stereo Amp
"As far as good basic features are
concerned, it's comparable to units cost-

ing twice as much:'

"It maintains al l the features of the
Marantz 1060, plus it adds a number of
features of its own. For instance, it now
has graphic slide -type tone controls,
two tape monitors and a versatile mode
selector switch:'

"The output circuitry now includes a
speaker protection relay circuit and turn

on delay:'

"One major feature that I like in the
1070 is its ambience circuitry. Essentially
it's a speaker matrix or pseudo 4 -channel.

"It's got phase lock loop, a Dolby®*
de -emphasis switch and a number of
other high-performance features. There're
no gimmicks in it. Every feature is

practical:'
"A complete system including the
tuner plus either the 1070 integrated
amp or the 1040 integrated amp gives
performance you couldn't get in most
receivers and still costs less than $500:'
112

"There's improved thermal stability.
This buys long term reliability as well
as improved performance:'

The 1040 Stereo Amp

"The new 1040 integrated amp is
rated at 20 watts minimum continuous
power per channel with no more than
"With the 1070 you have a full range 0.3% total harmonic distortion, 20 Hz
of tone controls like bass, mid range and to 20 kHz, both channels driven into
treble slide controls plus preamp out and an 8 ohm load:'
main in jacks:'
"It also has the ambience circuitry
"I feel strongly about the preamp
for simulated 4 -channel. Most all of the
out jacks. You can re -equalize tape
features of the 1070 are on the 1040:'
recordings,
insert equalizers or even add
electronic cross-overs into the chain:'

The 112 Tuner

The Marantz 1070 Amp, 1040 Amp
and 112 Tuner are just part of the exciting
new Marantz component line starting
as low as $199.95. Each of them reflects
the kind of technical expertise and
engineering excellence that has made
Marantz the choice of professionals
world-wide. Stop by your local dealer
and see the entire Marantz line. Or send
for a free catalog.
Marantz. Ask an expert.

"It's an excellent performance
component for a modest price:'

This means you can get into simulated
4 -channel sound by just adding a second
pair of speakers"

We sound better.

"In addition to the step up in power
to 35 watts minimum continuous power
per channel with no more than 0.3%
total harmonic distortion, 20 Hz to 20
kHz both channels driven into an 8 ohm
load, the circuitry is direct coupled:'
*Dolby System under license from Dolby Laboratories, Inc. ©1975 iMaranv. Co., Inc., a subsidiary of Superscope, Inc., 8150 Vineland Arr.. Jun Valley, CA 91352. In Europe: Super scope Europe, S.A., Brussels, Belgium. In Canada: Superscope Canada, Ltd., Ontario. In the Far East: Marante Far East, Tokyo, Japan. Prices and models subject to change without
notice. Consult the Yellow Pages for your nearest Marantz dealer.
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Introducing the changer

that outperforms all others.
The direct drive SL-1350.
But any way you use it, the SL-1350 gives you
Introducing the world's first and only direct everything you need. Like viscous
drive changer. The SL -1350. The first
damped cueing and variable pitch
changer with the Technics direct A 13" platter. An easy view
controls.
drive system. A system so superior
prism strobe. CD -4 phono cables.
many radio stations now use it.
Even a hinged detachable dust
No other changer, and only a
cover and base are included.
handful of manuals, can equal its
So if you've been sacrificing the
0.04% wow and flutter. And
convenience of a changer for the
because the motor spins at the
performance of a manual, take
exact speed of the record, any rumDirect Drive System
a look at theTechnics SL -1350.
ble is an inaudible -70dB (DIN B).
It'll change your mind about changers.
Two pairs of pivot bearings ensure the
The concept is simple. The execution is
rotational sensitivity of the SL -1350's gimbal precise. The performance is outstanding.
suspended tone arm. And for precise tracking,
The name is Technics.
its effective pivot to stylus length is 9'.
FOR YOUR TECHN CS DEALER, CALL FREE 800 447-4700.
With the Technics Memo Gram dial control,
IN ILLINOIS, 800 322-4400.
the SL "350 can play up to six records in
sequence. Or repeat-play any disc up to six times.
You can even use it as a manual turntable.
I'

Technics

by Panasonic
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