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Lof each is up to us.
professional 101/2 -inch tape reels. Its
unique combination of bias and
equalization switching controls give 12
different settings to optimize the
performance of any tape on the market.
The RT -1050's 3 -motor transport
system is activated electronically by full
logic, solid state circuitry, triggered by
feather touch pushbutton controls. Its
transport is completely jam- and spill proof, permitting you to switch from Fast
Forward to Fast Rewind, bypassing the
Stop button.
The RT-1050 was specifically

designed for easy operation with a wide
combination of professional features like
extended linearity VU meters with
adjustable sensitivity, mic/line mixing,
pushbutton speed selection and reel
tension adjustment buttons. There's also
an exclusively designed pause control and
independent control of left and right
recording tracks.
The same 2 -track recording system
studios use for better signal-to-noise
ratios and higher dynamic range is
incorporated into the RT -1050. Yet it can
be easily converted to 4 -track use with an

optional plug-in head assembly. Everything
considered it's the most versatile open reel deck you can buy. Professionals
prefer it for its studio -quality performance.
Everyone appreciates its completely
simple operation.
Pioneer open -reel and cassette decks
are built with the same outstanding
quality, precision and performance of all
Pioneer stereo components. That's why,
whichever you choose, you know it's
completely professional and indisputably
the finest value ever in a studio -quality
tape deck.

PIONEER
7

when you want

U.S. Pioneer Electronics Cori 75 Oxford Drive, Moonachie, New Jersey 07074
13300 S. Estrella, Los Angeles 90248/Midwes: 1500 Greenleaf, Elk Grove Village, III. 60007/Canada: S.H. Parker
Co.
.
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Giving you the besi
High fidelity is important to us at Pioneer.
It's all we do and it's all we care about.
We are excited that cassette tape decks
have reached a level of performance that
meet the highest standards. We are
excited because we know that it means
more enjoyment for you from your high
fidelity system. We also know that you can
now get more versatility and more value
out of your high fidelity system than ever
before.
The great advances in cassette
technology have had impact on the
reel-to-reel tape deck concept as well. We
believe that the era of the small, inexpensive 7 -inch reel tape deck is past.
Neither its convenience nor its performance
make it a good value compared to the
new cassette technology. And it is now
possible for Pioneer to offer you a
professional studio -quality 101/2 -inch reel
deck at prices that compare favorably
with what you might expect from old
fashioned 7 -inch reel units. In our
judgment the old ideas must move aside
for the new ideas. And Pioneer has some
very intelligent new ideas in tape for you.

The convenience of cassette.
The performance of open -reel.
The stereo cassette deck has become

"must" in complete high fidelity systems.
Because of its convenience, price and
performance, it has virtually replaced
the once popular 7 -inch open -reel deck.
As Julian D. Hirsch, prominent audio
reviewer put it, "The best cassette
a

%

machines compare favorably with a good
open -reel recorder in listening quality."
Pioneer proves it with four top -performing
models.
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Stacks compatibly with other components.

Our new CT -7171, with built-in Dolby,
is a deck with a difference. It's designed
with all controls up front so you can stack
other components on or under it. Even
the illuminated cassette compartment is

front loading, for easy access and
visibility.
Performance features stack up, too.
Bias and equalization switches provide
optimum recording and playback for every
type of cassette tape made. You II
produce distortion -free recordings
consistently with two oversized,
illuminated VU meters plus an instant acting peak level indicator light. And
for those unpredictable program source
peaks, there's a selectable Level L miter
circuit. It's similar to the type used in
professional recording studios to prevent

.

working together with the 3 -digit tape
counter, plus an exclusive Skip button,
lets you monitor audibly at accelerated
speed to make precision cueing a breeze.
Automatic tape -end stop, dual
concentric level controls, separate
mic/line inputs, pause control, in addition
to many other features, make the CT -7171
the recording studio that fits on a shelf.
Whether you choose the sophistication
of the CT-7171 or Pioneer's CT -5151,
CT -4141A or CT-3131A, which share many
of its features, you're assured optimum
performance and maximum value. One
tradition that never changes at Pioneer.
Open -reel. A professional
recording studio in your home.
Professionalism comes with all
three studio -quality open -reel models.
The RT -1020L (71, 33/4 ips) is unequalled
in 4 -track units. With three motors and
three heads, it has virtually every
professional feature you'd want. Yet it's
extremely simple to use. In addition to
stereo record/playback, it also highlights
4 -channel playback. The complete extent
of its capabilities becomes apparent only
after you've worked with it. Then you'll
recognize the magnitude of Pioneer's
accomplishment.
Our FT -1050 is a 2 -track, 2 -speed
(15, 71/2 irs) 3 -head deck which, like all
our open- -eel models, can handle
Eo

"clipping" distortion.

Finding a desired program point in a
recorded cassette is simple with oL r new
CT -7171. A memory rewind switch,
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12 Bias & Equalization settings

optimize performance.

Whether you use
a cassette or
open reel deck
is up to you.
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Pick The Open -Reel Deck Features You Need
Model

Maximum Reel Size
Speeds
Number of Tracks
Wow & Flutter (at high speed)
Frequency Response (±3dB)
Tape Bias Selection

Equalizer Selection
Mic/Line Mixing
LED Peak Indicator
Memory Recording
VU

RT-1020H

RT -1020L

101/2"

101/2"

101/2"

15 & 71/2 ips
2 (4 optional)

15 & 71/2 ips
4

73/2 & 33/4 ips

0.06%

0.06%

0.10%

30Hz-22kHz

40Hz-20kHz
3 position
55dB
2 -Position
yes

position

3

57dB

55dB
2 -Position

4 -Position

yes
yes
yes
yes

Meter Scale Selection

4

30Hz-22kHz
3

S/N Ratio

Pick the Cassette Features You Need

RT -1050

position

yes
no
yes

no

yes

4 -Channel Playback

no

no
yes

Motors
Price

3

3

3

$699.95

$649.95

$649.95

no

yes

Model
,Dolby Noise
Reduction
Tape Selection
Auto. Tape Stop
Memory Rewind

CT -7171

yes
Bias & Equal.
yes
yes

Pause Control

Freq. Response*

Hz

no
Equalization

yes
Bias & Equal.

yes
yes
yes

yes

:10-16,000 Hz

yes

yes
no
yes

no

yes

30-15,000

yes
yes
yes

yes

Skip cueing

CT-3131A*

yes

yes

limiter

CT -4141A

Bias & Equal.

yes

30-16,000

Peak Indicator

Level

CT -5151

Hz

30-15,000 Hz
(*Chrome Tape)

no

no

no

no

yes

no

Signal/Noise
(Dolby)

58 dB

S/N (Less Dolby)

58 dB
48 dB

48 dB

58 dB
48 dB

Tape Heads

Ferrite

Ferrite

Permalloy

Motor Type
Wow & Flutter
(WRMS)

Price

DC

Servo

DC

Servo

DC

Servo

47 dB
Permalloy
DC

Servo

0.10%

0.12%

0.13%

0.13%

$369.95

$269.95

$239.95

$179.95

*not shown

PIONEER
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Our
Domestic
Version?

We Americans have some strange

ideas. We often revere imports
only because they are imports.
Yet American technology has
proven itself superior in so many
areas. And it was American technology and ingenuity which produced our domestic version.
du utilizes a special fluid with
a

special fabric mounted on a

hand-crafted walnut handle. It is
the only superior record cleaning
system. And it's not imported. Unless you live outside the United
States.
Discwasher, Inc., 909 University,
Columbia, Mo. 65201.

W.C.2. telephone 930-0525. For
Benelux and Germany. W.J.M. Saunders,
Mgr.. Herengracht 365. Amsterdam,
Holland, telephone 24.09.08.
Japan: Japan Printing News Co., Ltd.,
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The next step in the evolution of the turntable
is upon us. A new family of turntables is coming
from B. C.

They are simple. They are pure. They offer a
blend of features and capabilities that surpass anything you can buy today.
You will discover in them the design superiorities
of a fine manual combined with the best qualities of
an automatic. They are a new breed. They are the
first programmed turntables. They will be on display
within weeks at a B I C dealer near you.
If you are considering the purchase of a turntable
you will find the B. I C 980 and 960 well worth
waiting for. For the full color brochure announcing
and describing the new B. I C turntables, write to
British Industries Co., Westbury, L.I. , N. Y.11590.
A DIVISION OF AVNET INC

411111111111
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August
LOUDSPEAKER
SPECIAL
ISSUE
A High Performance Loudspeaker System for Home

Construction by Jan

de Vries

and Michael Lampton

Speaker testing

More on
from Richard Heyser

Equipment Reviews includeAudionics Quadraphonic Decoder
Wollensak 4780 Cassette Deck

Maximum Volume Control Setting
Versus Power Output
Q. I own a four -channel synthesizer
which controls both the amplifiers of my
system. If each amplifier is set at full
volume and if all volume is controlled
via the synthesizer, do the amplifiers heat
up and produce their average amount of
distortion as if they were playing at full
volume constantly? Or is the distortion
and "wear and tear" on the amplifiers a
function of the volume determined by the
setting of the control on the synthesizer?
-Richard Bearoff, Carlisle, Pennsyl-

vania
A. The fact that you set the volume
controls on your power amplifiers to
their maximum settings has nothing to
do with their producing maximum
power. The power delivered by any
amplifier is determined by the amount
of actual signal present at the input of
the amplifier. This input signal is determined by the amount of signal produced by the preamplifier. What I am
saying is that if the volume controls of
the power amplifiers are turned up fully
and if there is no signal presented to
their inputs, the amplifier will not
generate any significant output power.
The only signal it will produce is its own
internal noise, present in all electronic
equipment. This noise is generally so
low as not to be heard in the loudspeakers. Fully advancing the volume
means that if the synthesizer produces
one volt of signal, this voltage will be
fed unattenuated into the input of the
power amplifier. If it happens that one
volt is needed to drive the power amplifier to full output, under the conditions
I have described, the amplifier will
deliver its maximum output power.
When the volume control of the synthesizer is reduced so that it is now
supplying 0.1 volt, however, the power
amplifier will produce considerably less
power output than its maximum possible
output, even though its volume control
is set to its maximum clockwise position.
If the volume control on the power
amplifier is tuned down, the amount of
voltage supplied by the synthesizer is
attenuated before it can affect the
power amplifier. Again, if we have a
power amplifier which is capable of
maximum rated power output at a
signal level of one volt, and if the synthesizer is producing this one volt, the
amplifier will now not produce full output power because its volume control
-

About the cover: Four -channel
sound has made many advances
in the last couple of years with
chips, discs, complete quadraphonic systems and a variety of
accessories. Our cover symbolizes
this progress.

has been set lower than maximum.
Therefore, the power amplifier is receiving less than the full signal from
the synthesizer.
While what I have said is true, there
may be other considerations which
would keep you from setting your power
amplifiers' volume controls to their
maximum clockwise positions. If the
synthesizer produces noise (as all electronic gear does) and if your power
amplifiers have fairly high gain, this
noise might appear as a high in the
loudspeakers all the time, regardless of
the setting of the controls of the synthesizer. The noise can be reduced by
decreasing the volume control settings of
the power amplifiers to a point where
the hiss just disappears.
If the two power amplifiers are of
different manufacture, their characteristics may be different enough so
that, with their volume controls wide
open, each would produce a different
amount of output power, given the
same input signal voltage. The result
would be channel imbalance. You would
have to correct for this by adjusting
the volume controls of the "stronger"
power amplifier.
.

Degrading of Electrolytic
Capacitors
Q. Is it true that electrolytic capacitors
wear out gradually if left in a nonoperating condition? Such could easily
be the case with consumer -type electronic
audio gear which may not be operated
for extended periods of time. How
insidious for an amplifier to wear out
just sitting there-say, perhaps in
storage, for a considerable length of
time!-Steven Heinisch, Prior Lake,
Minnesota
A. When an electrolytic capacitor
is not used, most of the time its capacitance does not change much. Its voltage breakdown point, however, will
gradually fall. This fact can cause
trouble when a piece of equipment has
not been operated for long periods. In
some instances, the capacitance may
also decrease.

If you have a problem or question on audio,
write to Mr. Joseph Giovanelli, at AUDIO,
134 North Thirteenth Street, Philadelphia,
Pa. 19107. All letters are answered. Please
enclose a stamped self-addressed envelope.

AUDIO
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Introducing
our new speakers.
They stubbornly maintain
their neutrality.
We call them the Neutrals. And that's how we designed them to be neutral, as free of coloration

tailored crossover networks. And then precisely
positioned in fully sealed enclosures.

-

as possible. Because Technics is convinced neutrality is the key to great speaker performance.
Unfortunately, many speaker designers feel
that they have to add coloration to give their systems "personality" or "presence." But Technics
believes that adding coloring is wrong because it
permanently compromises fidelity. And that the
best way to introduce special tone emphasis is
with the tone controls on your amp or receiver. So
you can control it.
Technics speakers achieve their unusually high
degree of neutrality without using gimmicks. Instead, they use drivers of proven design. Like
phenolic -ring tweeters, dome -center cone super tweeters, cone-type midranges, and air -suspension woofers. Expertly matched with specially

Model
Freq. Resp.:
free field

Dispersion:
on axis -Im.
Power:
minimum
max. music
max. 400Hz

T-200

T-300

T-400

44-18kHz±3t16 40-20kHz±3d6 38.20kHz ±3dB
-10dB at 36 -Hz -10dß at :0Hz -10c113 et 28Hz

1-500

35-23LHz±3dE

-10dó

at 25Hz

120°

160°

180°

at 10,000 Hz

at 10,000 H.

at 10,030 Hz

180°
at 11,000 Hz

10 watts
1011 watts
90w-5 min.

100w-5 min.

watts

10

10

watts

watts

100 watts

40w-5 miry.

50w-5 min.

100

12

100

watts
watts

Sensitivrry:
3,000 cu. ft.

j

Drivers:
woofer
midrange
tweeter

10w

= 90dß SPL

10w

= 92dB SPI

10"

10"

10"

3"
2"

5"

tweeter

tweet.,

normal/.-3dB
Enclosare:
oiled walnut
fully sealed

= 90d35PL

13/4"

superheater
Controls:

10w

midrange
H-213/4"
W-12"

D-101/"

2-10"
5"

312"
2-2"

2-13/4"

tweeter
m drdnge

tweeter
midrange

H-27"
W-15"

W-183/4"

D-131/4"

D-141/,"

H-244.:"
W-133/4"
D-1217,"

Ww= 92dBSPL

2-2"

H-29"

Each of the four Technics Neutrals has an impressive roster of specifications. The most important ones are stated in the chart. And in terms

that make the numbers meaningful.
Stop in at your dealer and experience Technics
neutrality. The more you listen to it, the more
you'll appreciate why we're so stubborn about
maintaining it.
Tyr- Neutrals. The concept is
simple. The execution is precise.
The performance is outstanding.
The name is Technics.
FOR YOUR TECHNICS DEALER, CALL FREE

800 447-4700. IN ILLINOIS, 800 322-4400.
Gnlleavei ableinbrow..

!Thchnics
--"

t

f

by Panasonic
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Tape Guide
Herman Burstein
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RUGGED!
The BOSE name and

a

full

FIVE YEAR WARRANTY
are your assurances of reliability and performance with
the BOSE 1800"' Professional
Power Amplifier.

800 Watts rms LED Displays
Over 1,300 Square Inches of
Heat Sinks Sturdy Packaging
Rack Mountable
Please send complete informa-

tion on the BOSE 1800 to:
Name
Address

,Zip
State
Mail to: BOSE, Dept. AP,
The Mountain, Framingham, Mass. 01701

City

reference

standards?

Connecting Heads
Q. Would you

1/2

tell me the best way to

connect two record heads to one recording channel? Should they be connected
in series or parallel, and is an isolation
network necessary? Please inform me
there would be problems such as insufficient record or bias current.-John

if

K. Behrens, Eagle Pass, Texas
A. I would advise against connecting
your record heads either in parallel
or series because of problems of bias
and signal current. It seems that the
logical thing to do is to split the audio
signal and feed it through isolating
resistors to each recording head. The
proper value of the isolating resistor
would depend on the impedance of the
record head. Perhaps you can determine this experimentally or with the
aid of the tape machine manufacturer.
You will have to compensate for signal
loss due to the isolating resistors, and
this in turn will require readjustment
of the record level indicator, unless
the audio signal is split at a point prior
to the indicator. Finally, you will have
to make provision for feeding sufficient bias current to the extra record

head.

Three Motors

I

would like to obtain information
Q.
on the advantages and disadvantages of
three motors in a 3 -head tape deck over
a single motor in a 3 -head deck. Is the
much higher price of a 3 -motor tape
deck

really worth

it?-I.

R.

Ligon,

Toronto, Ontario, Canada
A. From the point of view of performance, a 3 -motor tape recorder
offers little if any advantage over a high
quality -motor unit. In fact, if the
machine is to be portable, the 3 -motor
unit is at a disadvantage, being heavier.
On the other hand, a 3 -motor recorder
does tend to be more rugged and better
able to withstand the full -daily kind
of use that a commercial recorder is
exposed to. Usually the 3 -motor unit
has faster, and perhaps smoother, rapid
wind. Also, it tends to be a less
complex affair in mechanical respects,
therefore less subject to breakdown.
All -in -all, though, for home use, a
well-made -motor recorder appears
to be quite adequate for high fidelity.
Some of the most highly regarded home
machines have but one motor.
1

We would not claim our TL30 or 50 to
be the highest performance systems

available-yet they offer performance
that almost always causes the listener
to compare them with far more expensive systems. The TL30 and TL50 are
transmission line loudspeakers that offer exceptional value for dollar, striking
yet efficient styling, and most important, performance to satisfy the audiophile. If you are considering the purchase of loudspeakers you really can't
afford not to investigate the Audionics
TL Series. Write for the name of your

1

nearest dealer.

AUDIONICS,Blvd.INC.
8600 NE Sandy
Portland. Oregon 97220

Check No. 2 on Reader Service Card
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Mil Tape

taping operas from
the Saturday afternoon broadcasts onto
an Ampex 2100 tape deck, using Irish
1/2
mil polyester tape.
have noticed
that, contrary to the manufacturer's
claim, after a year the recording deteriorates and develops what
call
"warbles" in the treble range. The effect
is sometimes startling.
have taken
the matter up with the distributor, but
with no satisfaction.
should add that
in general the -tapes play back many
times without apparent deterioration; the
problem occurs only after a year, and
does not discriminate between often or
seldom used tapes.
plan to switch to
either 3/ or 1 mil polyester tapes in the
hope that this may help eliminate the
undesired sounds. It will be quite a job,
as
have over 30 operas nicely taped
and edited Any suggestions you can
offer to help me build up a permanent
library will be mast appreciated.-John
Q. 1 have been

I

I

I

I

I

I

A. Stees, Mainland, Pennsylvania
A. It seems that 'h mil tape of any
brand is a good thing to stay away from.

The NAB (National Association of
Broadcasters) standards state that 'h
mil tape is "not recommended." Therefore I suggest that as quickly as possible, before deterioration sets in, you
transfer your valued recordings which
are still in good shape onto
mil or
11/2 mil tape of good quality.
1

Note
Mr. Ivan Berger (of Popular Mechanics,
New York, N.Y.) points out a "goof"
in my answer to Mr. Jose F. Reyes in
the March issue. He states that since
the Sony TC -100A and Crown CSC
9350M are both cassette recorders,
"they're perfectly compatible. Stereo
cassette recorders have both tracks of
each stereo pair side by side, covering
the same area. So both stereo heads
will automatically read the mono track,
and a mono head will automatically
read both stereo ones." Correct, of
course!
H.B.

If you have a problem or question on tape

recording, write to Mr. Herman Burstein at
134 North Thirteenth Street,
AUDIO,
Philadelphia, Pa. 19107. All letters are
answered. Please enclose a stamped, selfaddressed envelope.

We give you the softest soft
to the loudest loud. Choose any
model .You won't get clipped:
Today's best recordings can reproduce
power limit. Drive our super efficient
music's full dynamic range, from the softest
Formula 6 at its maximum, and it will
soft to the loudest loud.
Most of today's
deliver nearly 1300% more sound power!
popular low and moderate efficiency speaker
That's
the loud half of the story.
systems can't. But BIC VENTURI' speakers do.
With soft music (or when
A speaker's dynamic range depends mainly
you turn down the volume)
on its efficiency and power handling capacity
you want to hear it soft.
Low -efficiency speakers can't get started
With most speakers, turn down
without a good deal of
the volume slowly and you reach
input power. And, they
a point where the sound suddenly
tend to get stifled
fades out because the speakers
when driven beyond their
aren't linear anymore.
capability.
But BIC VENTURI's are.The sound
BIC VENTURI speakers
goes smoothly softer, without
are efficient! They need
any sudden fadeout,
as little as one fifth
retaining all the subtle
the amplifier power of most
nuances that add to the
air suspension systems for
character of the music.
the same sound output. So,
But, even though
you can listen louder
BIC VENTURI speakers remain
without pushing your amplilinear,there is a point where
fier to the point where it
your ears do not. At lower
starts clipping the tops and
sound levels, your ears lose
bottoms of musical peaks.
their bass and treble
Today's popular,low-efficiency
sensitivity.So,our DYNAMIC TONAL
speakers require about a 50 -watt
BALANCE COMPENSATIONT" circuit
per channel amplifier to deliver
(pat. pending) takes over. As the
lifelike sound levels.
Even our
volume goes down it adjusts
Formula 2 will deliver that same
frequency response, automatically
sound level with only 25 watts of
to compensate for the ear's
amplifier power; the Formula 4 with 20 watts
deficiencies. The result: aurally "flat"
and our Formula 6 with only 9 watts!
response, always!
With BIC VENTURI, your amplifier can loaf
Our Formula 2 is the most efficient of
along with plenty of reserve "headroom"
its size. The Formula 4 offers even greater
to reproduce musical peaks cleanly,
efficiency and power handling.And the most
effortlessly. It's as if your present ampliefficient is the Formula 6.
Hear them at
fier suddenly became two to five times as
your dealer. BIC INTERNATIONAL, Westbury,
powerful. BIC VENTURI can handle lots of
N.Y.11590. Div. of Avnet,Inc.
power, too.
A typical, low -efficiency system
Canada:C.W.Pointon,Ltd.,Ont.
is rated for a maximum safe power input of
about 50 watts. Feed it more power and you're
likely to push it into distortion, or even
self-destruction!
With a BIC VENTURI you can turn up the
power, without distortion or speaker damage.
Even our compact Formula 2 can safely handle
75 watts per channel. With that much power
feeding it, it will deliver 210% more sound
output than a low -efficiency system will at its

'
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Behind The Scenes
Bert Whyte

FM program, the switch is in the FM
decode position. If the Dolby record/
play position was used, you would be
and that
Dolbyizing a Dolby signal
is a "no -no." All Columbia cartridges
are now Dolbyized, as are some
selected Ampex cartridges and as
played back through the 8075, those
I auditioned were impressively quiet.
While the recorded Dolby music
cartridges were of generally good
quality, the most satisfying sound
quality resulted from recording my own
copies of Dolby "A" open reel tapes.
On a more usual home recording
activity, I was really impressed by the
excellent sound of the Dolby cartridges
I made of some high quality disc recordings. The Wollensak 8075 has a
tape equalization switch for regular
"high output/low noise" cartridges
and a position marked "special" for
the new 3M super high performance
cartridges. No details of the "special"
tape oxide are available, but presumably it is some variant of the new high
density gamma ferric oxides now coming into vogue. In any case, with the
machine set up for the specific bias
and equalization of the tape, the
performance is very high indeed. How
about 30 Hz to 15 kHz, ± 3 dB for a
cartridge? 3M has used a B and K '/3 Octave Analyzer to show that the new
high performance tape is better than 10
dB over regular tape at 16 kHz! This
special 3M cartridge is in very limited
supply at the moment. 3M did supply
me with some however and, when used
in conjunction with the Dolby noise reduction, the recordings are really outstanding. The sound in all cases was
clean and wide range with little or no
blessed
distortion. And of course
thing in a cartridge ... virtually no tape
hiss. How quiet is the 8075 with Dolby?
Better than 60 dB at 4000 Hz and above,
better than 59 at 2400 Hz, better than
56 dB at 1200 Hz.
The Model 8075 has illuminated VU type meters which read record and
playback. The recording level controls
are of the slide type. It is best not to
trust the markings on the panel to
set levels. Wollensak recommends using
a mono signal, which is all right,
but it is better to use a discrete frequency tone. For example, when recording phono discs, I used the CBS
(Continued on page 12)

...

The Wollensak

r THE 1973 Consumer ElecAtronics Show in Chicago, the
3M Company demonstrated a
prototype 8 -track cartridge recorder
featuring Dolby B noise reduction and
new circuitry to utilize a special high
performance tape formulation. This
unit is now in regular production and
is available as the Wollensak Model
8075. I have been using one of these
recorders for some months now, and it
is obvious that it represents a significant step forward in 8 -track cartridge technology.
Since its introduction in 1965, the
8 -track cartridge has been the predominant medium for car stereo. In
the past several years, a steadily increasing number of people have been
installing cartridge playback units in
their homes, thus getting "double duty"
from their commercially recorded
cartridges. While this made economic
sense to these people, they soon found
that the playback of cartridges in the
home revealed sonic flaws in this
medium which were not apparent in
the much noisier environment of their
cars. The principal problem was, of
course, the poor signal-to-noise ratio
with its obtrusive tape hiss, along
with restricted high frequency response
and some distortion. The quieter
ambience of the home also made any
wow and flutter problems more obvious.

cartridge was designed
medium, but as is
common with all magnetic tape formats, people soon wanted the ability
to record their own programs. Thus the
8 -track cartridge recorder came into
being and since the cartridge is an
endless loop configuration, with four
2-track stereo sequences, on the early

The

as

8 -track

a playback

8075

models there were timing problems.
To be frank, those original cartridge
recorders were so difficult to use, and
the results so mediocre, that "rolling
your own" cartridges simply wasn't
worth the trouble. Nonetheless, some
companies persevered on the idea of
a cartridge recorder, principally Telex
and Wollensak. While improvements
in these units were slow in coming,
I think it is safe to say that they have
reached their culmination in this Wollensak 8075, and have finally made
cartridge recording a practical proposition.
The Wollensak 8075 is an attractive looking unit, with all controls easy to
handle and in practical groupings.
There are many refinements and little
niceties to make life easier for the
cartridge recordist, but let's look at
the principal features. Foremost, of
course, are the Dolby B noise reduction facilities. There is a threeposition switch in the Dolby section.
In the record/play position, a red
signal light indicates the Dolby circuit
is active in either mode. Dolby record
and playback levels are factory preset. A check with my Dolby reference
level cartridge revealed the playback
to be "right on the money," with left
and right meters indicating exactly
0 VU. The "off' position of the switch
affords normal non -Dolby record and
playback. The third position of the
switch is for FM decode and record.
Yes, the 8075 "gilds the lily" by enabling the decoding of Dolbyized FM
broadcasts. On the rear of the unit are
left and right channel Dolby FM calibration controls. When the FM station
broadcasts its 400 Hz Dolby tone, the
controls are adjusted to read 0 VU on
the meters. When recording a Dolby

...
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-

o

...the most controls. . the most flexibility.. the most functions...
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Audio engineers agree that the ultimate Preamp must have all the CONTROL flexibility
of a patch panel... our new PE2217 has pushbutton -patching, plus 22 more MUST features..
All pushbuttons interlocked to prevent inadvertent program destrucDiscrete -octave equalization control of ten octaves on each
channel, ±12db each octave
Full -spectrum level control for each
channel Automatic continuous monitoring by light -emitting -diodes for
visual warning of overload in output circuits Light -emitting -diodes for
visual zero -gain balancing on music, white noise or pink noise Push
button selection of test-lites on or off
Tape dubbing between two
machines, with optional simultaneous equalizing and monitoring
Double -dubbing into two recorders simultaneously Separate system selection enables full use of all other functions during the tape dubbing
operation Selection of either line or tape equalization
Automatic

equalizer -defeat when line or tape equalizer is not in use Front pan&
tape input-output jacks for easy 2nd or 3rd tape recorder hookup access
Tape monitoring of either tape at any time Two stereo headphone
jacks Mono selectors for left, right or both channels to both outputs
Reverse -stereo mode Two low-level phono inputs Four independent
phono preamps Six A/C outlets, 4 switched, 2 unswitched Electroplated ferrous chassis-(eight sections)-provides optimum shielding
to minimize magnetic field -coupling
Single -point system ground connector
minimizes ground -loops Regulated
includes walnut -grain
power supply.
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SPECIFICATIONS and SPECIAL FEATURES
TOROIDAL and ferrite -core inductors, ten octave -bands per

channel.

FREQUENCY response:
zero setting.

-±1/2 db from 20-20, 480 Hz at

HARMONIC DISTORTION: Less than .1% THD @ 2 v.,
Typ: .05% @ 1 v.
IM DISTORTION: Less than
Typ: .05% @ 1 v.

.1%

@ 2

v.,

SIGNAL-TO-NOISE RATIO: Better than 90 db @ 2v. input.
INPUT IMPEDANCE: Operable from any source 100K ohms
or less- (any Hi-Fi Pre -amp. Receiver or Tape Recorder.)
OUTPUT IMPEDANCE: Operable into 3K ohms or greater
(any Hi-Fi Amp, Receiver or Tape Recorder.)
CIRCUIT BOARDS: Military grade G-10 glass epoxy.

-

RESISTORS: Low -noise selected carbon -film.
RANGE: 12 db boost and 12 db cut, each octave.
MASTER OUTPUT LEVEL: "Frequency -spectrum -level"
controls far left and right channels, continuously variable
18 db range, for unity gain compensation from minus 12
db to plus 6 db.
MAXIMUM OUTPUT SIGNAL: variable Master "frequency
spectrum Dever Controls allow adjustment of optimum
output voltage for each channel, to exactly match ampli-

fier capability, up to 7 v.
SIZE: designed to coordinate with receivers, comes installed in handsome walnut -grained wood receiver -size
case, 5l/%' x 18" x 11", or rack mount.
WARRANTY: 2 -year parts and labor.

Check Nc. 24 on Reader Service Card

.

includes walnut -grain
cabinet, or rack -mount.

FREE!
The "Why's and How's of Equalization",
an easy -to -understand explanation of the relationship of acoustics to your environment. This
8 -page booklet also contains complete specifications, an editorial review of the 20-12 by J.

Gordon Holt's Stereophile magazine, many
unique ideas on "How the Equalizer can measurably enhance your listening pleasure," and
"How typical room problems are eliminated by
Equalization."

1721 NEWPORT CIRCLE

SANTA ANA/CALIF/92705
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(Continued from page 8)
Labs STR 100 test record, which has
left and right 1000 Hz 0 VU @ 3.54
cm/sec. reference levels. I found that
you cannot set the meters at 0 VU or
overload will result from average level
discs. With levels set at minus 3, S/N
was optimum, distortion not apparent.
As mentioned before, timing and
fitting of program material to the four
stereo sequences has always been a
tricky thing with cartridge recorders.
While this problem has not been completely resolved in the Model 8075, sequencing has been greatly simplified.
There are two switches for AUTO EJECT
and REPEAT which work interdependently. Logic circuitry is incorporated
here and, depending on the position of

the switches, there are various play
and record options. For example, with
REPEAT switch On position ONE, the
machine will record the selected track
and then eject. If the REPEAT switch
is in the ALL position, the cartridge
will be recorded tracks one through
four in sequence and then eject. Of
course there will be the switching click,
and very minute loss of signal as the
machine switches from sequence to
sequence. In addition to the eject/
repeat logic there is a digital counter
registering in minutes and seconds.
If you are a real stickler for timing
accuracy and maximum utilization of
sequence tape length, you can use a
technique I used to sequence car -

The BEK 1/3 -Octave Analyzer display indicates the

peak music at each 1/3 octave.

Top photo shows dis-

play with Scotch brand High Output Low Noise tape.

Bottom photo shows display with new Scotch brand
Special High Performance

tape, which was found to

be better than 10 dB over regular tape at 16 kHz.
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tridge masters at RCA. I should add
that this works only with typical pop
recordings which are banded on each
side of the phono record. Classical
works require a much more complicated process with special equipment.
In any case, assume a 60 -minute cartridge, which ideally would mean four
15 -minute sequences. Figure on 14 min.
50 second sequences as more realistic
and manageable. Now add up the total
time of the selections on the record.
If the time is more than the total
length of the cartridge, eliminate a
selection whose time is enough to
bring the total below the required time
span. Now it will not be possible to
record the selections in the same order
as they were on the disc recording.
Choose a group of selections which
total in time as close as possible to the
14 min. 50 sec. sequence. Now record
the disc onto open reel tape, preferably with Dolby noise reduction. Each
selection on the disc is separated by a
5 -second spiral, which naturally will
be blank on the tape. By editing the
tape to the groups of selections you
have chosen and then deleting or adding blank tape between the selections,
you can usually bring each sequence
to the exact timing. After assembling
the tape, it is then recorded onto the
cartridge. An admitted pain, but in this
way you won't cut into any of the
music.
The Model 8075 also features a fast
wind facility. I can see the value of
this, but my personal feeling is that
this upsets the conformation of the
endless loop tape pack and can give
rise to audible wow and flutter. Incidentally, the Model 8075 has a wow
and flutter spec of 0.1% weighted rms,
which is about par for most cartridge
machines. Unfortunately, part of this
spec is dependent on how good the
cartridge itself is in terms of free tape
flow. Far too often, the combination
of the machine and the cartridge add
up to audible wow.
The Wollensak Model 8075 has many
other exemplary features that make
for easy handling and good quality
recording. This may raise the hackles
of the companies which issue recorded
music cartridges, but with the quality
of this unit, it sure is nice to record
your own programs, especially for use
in a car. The Dolbyized cartridges
played on non -Dolby equipment in a
car sound fine, because if the hiss
seems excessive, you can turn down the
treble control, which gives you a form
of noise reduction without losing highs.
All in all, the Model 8075 is a fine
example of the new breed of cartridge
/E
recorder.

Before and afterJuly 15th
BEFORE

It's now clear that audio components will cost
a lot more this fall than they did last year.
Prices of many parts for these components
have risen from 5 to 50% in the last few
weeks alone.

recently computed our new total parts' cost
and it is clear that BOSE Direct/Reflecting
speakers must go up in price. However, we are happy that
we can at least give you several weeks' notice from the time
this page goes into print. Our prices will hold until July 15,
We

1974.

AFTER

With BOSE products there will be no compromise in quality
regardless of parts' prices or shortages. Thus, you may find
the speakers hard to get, but when you get them you are
assured of the same care in design, production, and testing
that uniquely has characterized them to consumers throughout the world. We hope that you will take the opportunity
to hear what this means by auditioning the BOSE 901®in side by -side comparison to any other speakers regardless of size or
price. And then listen to how many of the audible benefits
of the 901 are present in the 501 at about half the price.
For those interested in the technology behind the BOSE Direct/Reflecting®
speakers, reprints of the paper "Sound Recording and Reproduction," published in TECHNOLOGY REVIEW (MIT), Vol. 75, No. 7, June '73, are available from BOSE Corporation for fifty cents per copy.
For information on BOSE audio products, write us at Department A6.

cA Decade ofProgress
The Mountain, Framingham, MA. 01701
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Audio -ETC
Edward Tatnall Canby
Signals and Noises
annoys an oyster, will
it annoy me? What is noise-would
the noise that Dolby eats up, and
Burwen and dbx, be a sound an oyster
might enjoy? If I seem mixed-up, it's
because I have a pair of noise treaters
on hand, one of them a batch of words,
treating noise, and the other a consumer type box, the same. And so different!
How could I help but think of the
oyster.
A play on words is one thing and a
noise another. The audio man has
a nice, pat definition in front of his
nose when he sets out to treat what
he calls noise. But move yourself a
millimeter away and you are into philosophies and aesthetics, into music and
non -music, and into a great deal of
noisy hot water. Oyster stew. What
is noise?
Ever tried out music on a dog or cat?
No reaction, though a dog may raise
a questioning ear to a speaking voice
in the loudspeaker. The cat, like the
oyster, just looks annoyed. Yet try a
fire siren on your dog and get his
reaction-nine out of ten docile house
puppies turn instant wolf and let out
gut-tearing wails of grief-or is it joy?
Hard to tell. You should hear them in
New York City, right out of the steppes
of Russia or maybe the Alaskan North
Slope, where they recorded that marvelous wolf-howl disc. Something
atavistic in this sound. Back to primevality. Noise? Not for a wolf. Not for
a dog, nor for me.
There's wolf in every human being.
First time I played that wolf howl in my
living room, all by myself. I rar'd back
and let go with my own wolf howl,
right in sync. It felt good. It belonged
in me and out of me, the call of the
wild, the clan, kindred souls communicating! Enough to stand the hair on
end. I think maybe this is the original of the art of singing, which is a
major part of usic. Controlled wolf
howl? Probablyy' Just as language is
controlled bark, whine and growl.
I am a real wolf, I guess. Old hound
dog near me in Connecticut; on a still
night he sends out his CQ challenge,
WOOF, wowowowowow, and waits for
an answer. Sometimes I answer him,
and I can hear the pleasure in his next,
which is perceptibly higher in pitch.
A fellow soul! Good doggie.
I think the most useful definition of
noise in this area, as in much else,
IF

A

NOISE

even in audio, is non -communication.
Noise, practically speaking, is meaningless sound. Meaningless to whom? Can't
get out of it that easily, you see. If
I can communicate with a dog, can
you communicate with Stravinsky? One
man's noise is another's communication.
What kind of noise, then, do we selectively reduce in audio equipment
designed for the purpose? The audio
circuitry leaves the wolf howl untouched.
Also Stravinsky. That is signal, not
noise. Communication, you see, is
directly at the nub, in the very meaning
of the word signal, clearly related to
signify. It means something. If we agree
on any aspect of noise, it is that we
do have common modes of intercommunication in sound and it is these
which provide us with signal.
Noise has been defined and redefined and it is amusing to see how selfserving all such definitions are, in the
name of objectivity. Words are that
way-they fill a need. They define
things after the fact. First the fruit and
then the apple. What is a tree? That's
a tree, right over there, though its
prehistoric forebears had no name at
all and didn't mind in the slightest.
How do you define a hill as contrasted
to a valley? Nature couldn't care less,
and the only boundaries between the
two are man-made and man -thought.
Nature is, man defines.
And so in audio, noise is the meaningless, therefore the unwanted, stuff,
unwanted for whatever reason-as
opposed to the wanted, the significant
signal. Ours not to reason why. (Ours
but to do and die!) That's good
engineering. Further, noise, generally,
is electronic "sound" that leaks in or
generates itself uninvited additively.
Or destructively. Yet the signal can
be noise. We generate it in shades of
pink, white and gray, in fine contradiction. Nobody yet, to my knowledge,
has hooked up a Dolby A noise reduction unit to a white -noise generator
to see which could outdo the other. The
reason is clear enough if you understand the "wanted" in our field is
interchangeable with "original," both
being signal rather than noise. But as
you'll see, even here we walk on eggs.
I have here those pages of noise
treatment, from a correspondent who
has come at me from so many angles I
haven't always realized he was one
and the same, Morris Knight. Look
back in March, p. 88, and you will

find my capsule review of New York
Brass Quintet Plays Knight, on the
Now label. I used the word noise. Mr.
Knight isn't sure I made my meaning
clear, though he does think my (75 word) review was "thoughtful and well
written" which, considering I said his
music contained "vast stretches of
chicken -like cluckings and scratchings,"
was rather decent of him, you'll admit.
I liked it. "Such a range of brass noises
you'd never guess," I said.
Well, I knew what I meant, though
not according to any audio definition.
This was brass music with (a) unpitched
sounds-grunts, clucks, burps. In music,
noise often means unpitched sound.
And (b) non-standard, i.e., new and
novel sounds not in the normal brass
communication, over and beyond the
expected musical language-hence,
noise. Hmmmm. Yes, I'll stand by it.
Maybe "brass sounds" would have been
more neutral; but also less descriptive.
You see what is involved in writing
capsules. Words work overtime.
Mr. Knight sent me three pages of
his own comment on noise, plus two
in duplicator purple, noise definitions.
"People do not like noise. By definition
it is unwanted sound." Cyril M. Harris,
Ph.D., Handbook of Noise Control,
1957. So noise is undesirable sound?
Too sieve -like, that definition. "Noise,
in a sense, is the totality of all sounds
within the range of hearing to which
attention is not directed" My italics.
Joseph L. Hunter, Acoustics, 1957.
O-ho-so that's why I always say that
background music for my ear is so much
noise. A new factor, attention vs. inattention. If you don't attend, you don't
communicate. Tell that to Dolby! So
you see what I mean. All this is very
subjective.
How about distortion? Distortion is
noise, if you will, when it is added to
or alters the signal or the signal perception. (Those two are different.) My
first reaction, years back, at the time of
the sudden appearance of the pocket
"transistor" on our streets, parks, on
the beach, was that suddenly, here was
a wanted distortion, tolerated, invited,
yet monstrous in terms of audio measurement. Small power, large overload.
(Less in recent years as improvements
have come along and power is greater.)
People who carried these radios invariably turned them up far beyond
the overload point into the agonized scream range. Did they wince? Of course
AUDIO

14

www.americanradiohistory.com
AmericanRadioHistory.Com

JULY

1974

People who are really serious
about their records are the best ones
to ask about turntables.
Most people who decide they want
components turn to a friend who knows
something about high fidelity equipment.
If the friend is a reader of this magazine,
that's good. And if the friend happens to
be someone who reviews recordings,
that's even better.
Record reviewers must select their
equipment with great care, since they must
listen with great care. To such things as
the interpretation of the artist. To the
recording and microphone techniques.
And to the quality of the record surface
itself.
All this is why the professional
listeners select their turntables so carefully.

wildest curves ever impressed on a record
groove, and not leave a trace of its
passage.
The gyroscopic
gimbal suspension of the Dual
1218 and 1229

tonearms is the
best known scientific means for
balancing a pre
cision instrument
in all planes.

The 1218 and 1229

tonearrns track
records at the
originai cutting
angle. The 1229
parallels single
records, moves up
for changer stack.
A similar adjustment is in the 1218'5
cartridge housing.

What most serious listeners know.
Professional listeners know that what
they hear (or don't hear) often depends on
the turntable.
After all, the turntable is the one
component that actually handles records,
spinning them on a platter and tracking
their impressionable grooves with the
unyielding hardness of a diamond. And
the professional realizes that much
depends on how well all this is done.
Which is why so many record
reviewers listen to their records on a Dual.
And why the readers of the leading music
magazines buy more Duals than any
other quality turntable.
They know that a record on a Dual
will rotate at precisely the right speed, to
give precisely the right pitch. (If a record
happens to be off pitch a Dual can
compensate for it.)
They know that a Dual tonearm will
let the most sensitive stylus track the

If you'd

In all Dual models.
stylus pressure is

applied around the
pivot, maintaining
perfect dynamic
balance of the
tonearm.

Separare anti -skating
calibrations for conical and elliptical styli
achieve perfect tracking balance in each
wall of the stereo
groove.

anti -*aim

U ç

DEscnborior.

A few examples of Dual precision
engineering are shown in the illustrations.
But if you would like to know what several
independent test labs say about Dual
we'll send you complete reprints of their
reports. Plus a reprint of an article from a
leading music magazine that tells you what
to look for in record play ng equipment.
Better yet, lust visit your franchised
United Audio dealer and ask for a
demonstration.
Dual turntables may seem expensive
at first, but not when you consider your
present and future investment in records.
And now that you know what the
professional listeners know, doesn't it
make sense to own what they own?
Dual

Inc., 120 So. Columbus Ave.,
C.do,.e

like to know more.

Dual 1214, $119.25

Dual
United Audio Products,

And they know that a Dual will
perform smoothly, quietlyand reliably
yearafter year after year. Despite all the
precision built into a Dual, they know it's
one turntable that doesn't have to be
handled with undue concern. (Even if the
tonearm is locked when play is started, or
if the tonearm is restrained in mid-air
while cycling, no damage will result.)

Agery fo,

Mt. Vernon, N.Y 10553

Duol.

Check No. 28 on Reader Service Card
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not! This was desirable sound, if mainly
for status. (But isn't plenty of hi fi that?)
So look out-noise can be signal; so
can distortion. The fuzz generator. One
begins to wonder whether the "original"
is getting to be no more than raw material, like the "original" of a multitrack pop recording.
And there's John Cage. A ballet,
with deliberately overdriven loudspeakers squalling a hideously distorted
live piano pickup. I groaned, but I got
the point. Or his music for thirteen
(?) radios, randomly and simultaneously
tuned on stage, another thought-provoker and another kind of noise-or
signal. Randomness. Is it communication? He makes it so, and he is right.
Nobody is ever bored by Cage. Though,
like the oyster, we are often annoyed.
Now Cage could be called esoteric
or avant-garde but you can't call a
transistor radio esoteric. And so I've
long thought that its squeal is the finest
walking illustration I know of the meaning of music, art and entertainment,
and the best paradox around, too.
Morris Knight goes me one better.
"The sound of surf and wind at an
ocean beach can only objectively be
measured as noise (it very much consists of non -period pulses, therefore
non -pitched) (See?), yet populations
as far as recorded history discloses have
particularly sought this sound (noise?);
furthermore, it has often been described
as a curative." Can one imagine having
this "noise" cut off at a beach? As a
matter of fact, a radio playing "music"
at the beach is often a very great in-

trusion . . . it becomes unwanted
"sound."
Good! And what about a crowded
beach where a dozen (or thirteen) radios
compete for air space to the point ofWhat? Meaninglessness? Noise? All
Cage did was to take that idea into
the concert hall and ask you-what
about it? This sound, too, exists. It is.
You name it. And so we have enough of
a paradoxical jumble here to last a
month. As for me, on the beach, I want
the ocean sound and I hate the radios,
singly or in multiple, clear or distorted.
I go there to absorb sun and listen to
white noise. White signal? Maybe it's
just as well that engineers like those at
Dolby, Burwen and dbx stay strictly inside their audio technology-which is
where I will confine myself from this
point on.
Sitting on my table, underneath
Morris Knight, is the "signal preserver"
that started all this fuss, the dbx 154,
all function and no aesthetics. Except
in the looks. A small box, 9 x 10 and
weighing nothing much; yet inside there
are four discrete channels of highly
sophisticated dbx signal preserving.
Each is controlled by three simple push
buttons, no more, REC, BYP and PLAY.
That's all. Code -in, decode-out or
bypass. The dbx 154 is "top of the line"
in a new configuration of dbx equipment designed to complement the
quality "home" or semi -pro recording
equipment still burgeoning all over.
There are other models for different
needs but all share one really unique
feature. These noise reducers are

compatible with all existing dbx professional equipment. Same characteristics.

Now that is something. A free interchange, in terms of dbx noise (?) processing, between all sorts of fourtrack home-style equipment, light -duty,
semi-pro, superduper-and the ultimate,
the all-out heavy stuff in the pro studio.
(Heavy in performance reliability, not
weight.) It spreads a glorious recording
potential, right across the board, and
should extend the usefulness of the four track quarter-inch tape, stereo or quadraphonic, into new areas.

If I am right, you see, increasing
numbers of virtually pro recordists are
already making use of the compact four track quarter -inch tape for what
amounts to professional recording, as
standards for the medium continue to
rise both in the tape itself and in equipment performance. But there are
barriers left. Noise, the kind of noise
we are talking about, is going down and
down, S/N getting better, even without
special treatment. Even so-with four
narrow tracks on one narrow tape,
and cassettes notwithstanding, the
perfectionist tends to feel that some
noise reduction circuitry would be a
good thing, to remove any little micro residue that just might somehow creep
in. After all, look at all the half-inch
and inch- and two-inch tapes in the
?
"real" pro field. If they need it.
With a bit of noise control, we could
really call ourselves pro in most respects,
at a tenth the cost. What we can afford.
Dolby? The obvious first thought. The
Dolby success is twofold; first its clever
world standardization, right from the
beginning and, second, the fact that
Dolby does not touch the signal at all
except at its lowest levels. That's safety
and sonic insurance and it has built
up immense confidence. For your 10 plus dB of S/N improvement in Dolby
A, you get a whale of a bargain in sound
and total signal purity. Dolby B does
equivalently well in its area. But you
must make a choice if you intend to
process your four -track recording in
some near -pro fashion. The two Dolby
circuits are not compatible. You record
in Dolby B and you decode in the
same-or you go all-out and buy the
A, which ain't hay, I assure you. Not
really intended for our intermediate
.

.

area.
As most of us know, dbx goes a
lot further than Dolby in noise reduction, up to 30 dB. But at a definite,
tiny, yet considered risk. Dbx treats the
whole signal with compression and
expansion; the signal does not remain
untouched. It get miraculously well re AUDIO
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stored, though, especially considering
the untidy history of past attempts at
this approach. Just amazing. But dbx
would be the first to say it is possible
that a very acute ear, in some particular
kind of signal, might conceivably notice
a minute A -B discrepancy between
signal IN and signal OUT. Depends on
the sound. And of course, the ear. It's
that sort of risk. Minus A -B, you are
very unlikely to notice anything at all.
Try for yourself. I've listened. I haven't
heard anything wrong. Signal goes in.
Signal comes back out, minus noise.
Period. A small, calculated risk in exchange for a whale of an S/N advantage, and the dbx control method, the
signal squared and then an antilog
"average" taken as the level indicator
(did I get it right?), seems to work
astonishingly well.
And now-compatibility between
"consumer" dbx and dbx professional.
I couldn't wait to try. I've been muttering testingtesting into a channel or two
of the dbx for some time but now I have
a much better project in mind, a challenge as always. Coming up. Last year,
my Canby Singers recorded with the
tiny, battery -powered Nagra IVS in
stereo for the second time, and with a
new fillip, cheap electret mics from
Electro -Voice. We threw out the expensive ones in their favor and we were
absolutely delighted. So our third
session this year will go this way: (1)
Four electret mics, bottomed price; (2)
my TEAC 2340 four -track quarter inch quadraphonic recorder, still on
hand; and (3) the little dbx 154, to
encode the four-track session. How's
that? Not even an oyster could object.
If this works, it'll be straight back to
the processing studio and, hopefully, on
to a disc, just like for real. Could be!
You should try too. I see a great future
for this dbx kind of consumer/pro
compatibility and I look forward to
taking a risk on it myself. Wish me
luck.
P.S. One item at a time. Burwen goes
further. Where dbx compresses signal
around 2:1, Burwen goes up to 3:1,
they tell me, for an incredible advantage-total silence in the background.
I heard it-remember the kettledrum
demo? Scared me out of my wits. But
there is an inevitable additional risk
of signal alteration. Try Burwen, and
see. I like the way these noise people
talk to you, not only about themselves
but informatively about the other outfits. They are honest and they give you
real information, a choice of different
parameters to suit differing needs. Wish
everybody in hi fi would talk this way.
Good for our business.
Æ

The new Revox A700 - $1695
the performance is shattering
The Discrete
Cartridge of Choice
with CD -4 Record
Manufacturers:

Whether listening to reference
lacquers or checking metal
"mothers" for quality, you'll find
more Audic-Technica built cararidges in use than
any other make.

The reason is simple: Our consistent performance is essential
to their quality control standards.
Whether your CD -4 cartridge is
for home jr studio...if you've
built up a 'olerance for nothing
but the finest, come to us.

Illustrated: Model AT14S with Shibata sty/us, $75.00
mounted in AT -1009 Tone Arm, $139.95.

AUDIO-TECHNICA U.S., INC., Dept. 74A, 1655 W. Market St., Fairlawn, Ohio 44313
Check No. 4 on Reeder Service Card
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Editor's Review
many readers of AuDIo are nostalgia buffs, judging from the response to Arthur
Shifrin's article in our April issue. Quite a few have
written to Mr. Shifrin, in care of the magazine, while
many others commented favorably in letters or on the
Reader Service Card. Such feedback, either positive or
negative, is always welcome because it helps us gauge
the amount of reader interest in various subjects, and
ultimately gives you a magazine you'll find more interesting.
Be that as it may, the nostalgia buffs took it on the
chin this spring, as one of the main producers of music
away from home announced that it was getting out of
the business. The Wurlitzer Co. said that it was discontinuing production of jukeboxes, of which it has
made some 750,000 since it began in 1934. The firm says
that the business is no longer profitable because there
aren't enough places to put jukeboxes anymore and
cites urban renewal and most particularly the demise
of the neighborhood tavern. Wurlitzer estimates that
about 45,000 jukeboxes were sold last year by the four
major firms in the business, which the firm says is
down from about 60,000 produced five years ago. Wurlitzer's three rivals disagree that a trend is in the makAPPARENTLY

ing.
The first jukeboxes appeared in the 1930s and contained only 10 records, as compared with the 200
common today. Each play cost a nickel, and there was
no selection; the patron could only hear whatever disc
was next in line.
Russell Mawdsley, president of the Music Operators
of America (MOA), the industry association, feels that
jukeboxes have a good future. Basic to this, Mawdsley
feels, is the restyling of the machines to help them fit
in with the decor of today's chic restaurants and cocktail lounges.
Knowing what customers want to hear is also important to making money with jukeboxes. The man who
operates the unit locally relies heavily on such industry
publications as Billboard or Cashbox which list tunes
frequently played by area of the country and type of
location in which the jukebox is installed, as well as
music type. The "top ten" dominates such lists, but
country and western has about 15 per cent of this
market and is gaining.
Guides to Recordings

The Schwann Record and Tape Guide folks have released a 20-page Basic Record Library of Jazz, a selective list of especially important jazz recordings made

from 1920 through 1973. All of the discs listed are still
current and available through retail outlets. The list is
arranged by decades, with a brief historical introduction,
and supplementary artists' listings are extensively crossreferenced. Also included is a list of selected reference
books and magazines about jazz recordings and performers. The Basic Record Library of Jazz was edited
by Richard Seidel, former curator of the Institute of
Jazz Studies at Rutgers Univ., and is available at record shops for 50¢ or from W. Schwann, Inc., 137A
Newbury St., Boston, Mass. 02116 at 75¢ for individual
copies.
JNP Audio Tapes, a division of Jeffrey Norton Publishers, has released a new 64 -page catalog listing over
1,000 spoken-word tapes which they have available,
with most priced at $11.75. Basis of the series is Sound
Seminars, formerly owned by McGraw-Hill, which includes the YMHA-WA Poetry Center Series of live recordings of contemporary poets, writers and critics.
Another major source of titles is the Pacifica Foundation, which owns a network of four listener -supported
FM radio stations. Subjects included range from Abnormal Behavior to Zen, while speakers include S.I.
Hayakawa, Margaret Mead, Winston Churchill, Norman
Mailer, Paul Goodman, Alan Watts, and a host of
others. The catalog is available free of charge on request from Jeffrey Norton Publishers, Inc. 145A East
49th St., New York, N.Y. 10017.
Armstrong Awards
Eight FM radio stations will share $4,000.00 in prize
money for winning programs in the 10th Annual Armstrong Awards competition for excellence and originality in FM broadcasting. First place awards of $500
and a bronze plaque in the commercial stations division
went to WPST, Trenton, N.J., for "The Unfair, Impractical Equal Time Law and Fairness Doctrine,"
in the community service category; WRVR, New York
City, for "Rockefeller's Drug Law," news; WTIC-FM,
Hartford, Conn., for "The Listening Room" series,
music, and WFMT, Chicago, for "A Legacy of War,"
education.
Winners in the non-commercial station division, who
received similar awards, were: KPFA, Berkeley, Calif.,
for "The Little People, or Think Big," community
service; WOSU-FM, Ohio State Univ., for "Municipal Court Series," news; WITF-FM, Hershey, Pa., for
"The Opera: Der Ring Des Nibelungen," music, and
CBL-FM, Toronto, for "Aldous Huxley and Beyond,"
E.P.
education.
AUDIO
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To fulfill thE rEquirEmEnts

of thE most critical listEning
and auditioning... Stanton
is thE profEssional standard.
in STEREO- ThE Stanton

68IEE

critical listening is to be unbiased, it must begin
with a stereo cartridge whose frequency response
characteristics are as flat as possible. One that introduces no extraneous coloration as it reproduces recorded material. For anyone who listens "professionally," the 681EE offers the highest audio quality
obtainable at the present `State of the Art.'
Many record critics do their auditioning with
Stanton 681EE. Recording engineers have long used
the Stanton 681A to check recording channel calibration. The 681 EE provides that logical continuation
If

in DISCRETE 4-CHANNEL- ThE

-

on the market.

of the Stanton Calibration Concept. High compliance
and low tracking force assure minimum record wear.
Its low -mass, moving magnetic system produces virtually straightline frequency response across the
entire audio spectrum. Its built-in longhair brush
keeps the stylus dust -free, and protects record
grooves, thus reducing noise and wear. Each 681EE
is individually calibrated, and the results of these calibration tests are included with each cartridge.
The Stanton 681EE- used by recording engineers,
broadcasters, critics and audio professionals-the
cartridge that sounds like the record sounds, always.

Stanton 780/4DQ

totally revolutionary stylus design
concept proves to be the best solution
for discrete playback. It's the Quadrahedral all tests and in -use demonstrations authenticate the value of the
discovery. Stanton has this new stylus
in its four channel cartridge.
QUADRAHEDRAL
This is the first American designed
and manufactured stylus developed for discrete four channel records. It was especially engineered for the
Stanton 780/4DQ cartridge which is already the first
choice of professional record reviewers, anxious to
evaluate the new discrete 4 -channel discs coming
A

Ms. Gladys Hopkowitz, Recording Engineer
Mastertone Recording Studio, Inc., New York

The performance of the stylus (and cartridge) fulfills all the extensive demands and sophisticated requirements necessary for playback and review of all
the material recorded on discrete discs. And while
performing brilliantly, it is actually very kind to records in terms of wear. Stanton's own engineers,
whose professional products are the
standards of the industry, tested and
proved its characteristics, and report
that it functions with total reliability
in every measurable aspect.

This new cartridge, the 780/4DQ is
available at your franchised Stanton
dealer.

sTayron

For further information, write: Stanton Magnetics, Inc. Terminal Drive, Plainview,.N.Y. 11803.
Check No. 26 on Reader Service Card
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PROGRESS REPORT

George W. Tillett
of the quadraphonic scene was back in July,
1973, and not a great deal has
happened since then. There are still
three main contenders-CBS and Sansui
on the matrix side and RCA/JVC with
their CD -4 system. E -V has virtually
dropped out of the race, having transferred their patents to CBS, who has
also picked up the Scheiber patents.
Although the majority of receiver
makers have opted for SQ (there are
now more than 100 licensees), the
tendency is to make provision for bothor all systems-which seems a sensible
thing to do!
As far as records are concerned, the
score is 360 SQ (includes releases from
Columbia, Connoisseur, Vanguard,
Project 3, et aL and Sansui QS 160
(ABC, Ovation, Black Jazz, Quad Spectrum, Dunhill, BASF. et al). JVC has
OUR LAST SURVEY

Mil

released a good number in Japan, but
the combined total of JVC and RCA
discs available here is less than 30,
although many more are promised for
release just about the time this article
hits the editor's desk. (A JVC-circulated list published subsequent to the
writing of this article shows 188 CD -4
discs released in this country from all
sources. Ed.)
Many FM stations have been broadcasting matrix records (sometimes
without mentioning it; two broadcast
engineers told me the matrix discs
sounded better than the regular two channel version), but the situation
with CD -4 is still unresolved. The
Electronic Industries Association formed
a committee to study the problems
involved in broadcasting discrete
records, and they are evaluating 10
different systems from Quadracast.

Zenith, RCA, GE, and others. One of
the best, in my opinion, is the Quadracast system, also known as Dorren
after its inventor. It has been tested
over San Francisco's K-101 and a
Toronto station as well. Like the other
proposals, the Dorren system could
be described as an extension or variation of the present multiplex stereo
shows the baseband
system. Figure
distribution of the stereo signal. The
main channel, on the left, contains
both left and right audio modulation,
L + R, and the upper and lower side bands (38 to 53 kHz and 38 to 23 kHz)
carry the difference information, L - R.
There is a pilot signal at 19 kHz which
is used by the tuner to generate the
missing 38 kHz carrier and so resolve
the L + R and L - R signals by addition and subtraction to yield the left
and right channel signals. The SCA
1
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(Lf - Lr - Rf + Rr). So far so good.
(You probably wondered whether
that algebra you learned in school
would ever be of use!) Now, at 76
kHz there is another subcarrier with
upper and lower sidebands and they
carry additional difference information (Lf - Lr + Rf - Rr), and so the
net result is four equations that end up
as four separate signals. The 76 -kHz
carrier (4 times the 19 kHz pilot) is
suppressed. As you can see, that SCA
subcarrier now finds a home at 95
kHz-where it can be locked to the
19 -kHz pilot (5 x 19 = 95). Some critics
have said that the Dorren scheme would
contravene FCC regulations as there
is information above 75 kHz-in other
words, out -of-channel radiation. In
fact, this is not so as the FCC rules
stipulate merely that sidebands between
120 kHz and 240 kHz from carrier
frequency must be attenuated by 25
dB or more. However, the extended
bandwidth will certainly pose problems
for some receivers, especially the less
expensive kind.

subcarrier, on the far right in the figure,
centered on 67 kH
this is used
to provide special services and background music to subscribers who use
an appropriate receiver or adaptor.
The presence of this SCA signal is a
source of exasperation to proponents
of four -channel broadcasting because
the FCC insists that there must be
provision for it.

and

is

We will now see how the Dorren
system tackles the problem. Figure 2
shows the basic arrangement. The main
channel is in the same place but it
now carries the sum of all four signals
(Lf, Lr, RE and Rr). The 19-kHz pilot
is retained, as is the suppressed 38-kHz
subcarrier-but there are now two sets
of upper and lower sidebands in quadrature. In other words, the second set
leads the first by 90 degrees phase. It
is then possible for a suitable detection
circuit in the receiver to resolve them.
The first pair of sidebands contains
the following signals (Lf + Lr - Rf Rr) and the second pair contributes

Chips
Both JVC and CBS have designed
and introduced IC "chips" for their
decoders (strictly speaking, the JVC
unit is a demodulator). The CD-4 device
is made by Signetics and is a 16 -pin,
dual -in -line unit. Two are required
with a few discrete components for a
complete demodulator, and the printed
board size is only four by three inches.
ANRS noise reduction is incorporated,
and the signal-to-noise is quoted at
48 dB. Phono RIAA equalization is
also built-in, and the gain is around 50
dB at 1 kHz.

The SQ chips were jointly designed
by CBS and Motorola, and three types
are available so the designer has a
choice of non -logic or three kinds of
logic systems. Figure 4 shows separation of the basic matrix using a single
chip. Left -to -right separation is high
but front to back is relatively low and
so this circuit will only be used with
inexpensive equipment. Figure 5 shows
how the separation is increased when a
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Future Sound Shock, Enoch Light.
Project 3 PR-5077QD, SQ, QS,
or CD -4.
Enoch Light was one of the first to
realize the potentialities of quadraphonic sound. This record is a fine
one for demonstrations and includes
One Note Samba, Baubles, Bangles,
and Beads, and The Girl From
Ipanema, played by "the world's
finest wind and percussive musicians."
*

*

*

The Second Coming, Rudolph Johnson.
Black Jazz BJOD-11, QS.
Features The Water Bearer and Time
& Space, as well as the title piece.
Kent Brinkley on bass, Doug Sides
on drums, Kirk Lightsey piano, and
Johnson on tenor sax.
*

*

*

Two Concertos for Organ and Orchestra, Rheinberger. E. Power
Biggs and the Columbia Symphony
conducted by Maurice Peress.
CBS MQ -32297, SQ.
The New York Times said it was
"perfectly gorgeous" and, for one,
I agree with the good, grey Times.
Rheinberger is not as well known as
he should be in America. Born in
1839, he was appointed organist at
the Chapel of St. Florian, in Vaduz,
Liechtenstein, when he was only
seven years old.
*

*

*

World's Greatest Jazz Band, Yank
Lawson & Bob Haggart.
Project 3 PR -5033, SQ and QS.
Needs no introduction to lovers of
Dixieland! Selections include Sunny,
Panama, and Limehouse Blues.
*

Four -Channel

Dynamite,

Enoch

Light.

Project 3 PR-5068-QD, QS or SQ.
Described as "new arrangements
and recording concepts of world
famous hit songs," this disc includes
Cecelia, Penny Lane, and Chicago.
*

*

*

Persuasive Percussion. Command
CQD-40000, QS.
This appears to be a four -channel
version of the old stereo disc featuring Terry Snyder and his All
Stars. Among the selections are
I'm In The Mood For Love, I Love
Paris, and I Surrender, Dear.
*

*

*

Big Band Hits of the Thirties, Enoch
Light & the Light Brigade.
Project 3 PR -5049, CD -4.
Among the bands saluted are Glenn

Miller, Tommy Dorsey, Woody
Herman, and Harry James. Enoch
puts you right in the middle-a
good demonstration record, though.
*

Experience, Dick Shory
Ovation QD/2, QS.
This is really a demonstration record
or a sampler and it contains extracts from a number of quadraphonic records, including Bonny
Kolac's Hold Onto Me, Days of
Wine and Roses by Mancini, and
Rich Mountain Tower. Also featured
is a cut entitled Men In Motion
which describes the evolution of
motion from walking to space
flight-a sort of audio montage.
*

*

*

Early American Vocal Music, The
Western Wind.
Nonesuch HQ-1276, CD-4.
The subtitle is "New England
Anthems and Southern Folk Hymns.
A nice, spacious spread of sound.
*

*

*

Bach Organ Favorites, Vol. 5, E.
Power Biggs.
CBS MQ-31424, SQ.
The organ is the Flentrop instrument in Harvard's Busch-Reisinger
Museum and the works played
include the Fantasy and Fugue in G
Minor and the Prelude and Fugue
in B minor.
*

*

*

String Quartet No. 2 (Lily), Leon
Kirchner and the Lenox String
Quartet.
CBS M-32740, SQ.
One of the Modern American Music
Series. Lily is a part of a theatrical
piece commissioned by the New
York State Opera and it can be
played as a chamber music composition. In the stage version,
lighting effects are used to heighten
the drama. However, the recording
has some interesting location effects
(the original uses tape recorders
off stage). The string quartet is
more conventional but not for those
accustomed to Haydn, Mozart, et al.
*

*

*

Mancini Salutes Sousa
RCA Quadradisc APD1-0013, CD -4
The Mancini orchestra was augmented by "the cream of Hollywood's
musicians" for this recording and
they certainly play with élan. All or
most all of the popular tunes are

there-Semper Fidelis, The Thunderer,
and El Capitan. During the playing
of Stars and Stripes Forever, jet
planes are heard flying past-adding
to the parade ground atmosphere.

complex logic circuit is used and frontto -back separation is now 20 dB, i.e.
left -front to left -rear or right -front
to right-rear. This configuration is called
full logic with blending. It might seem
strange to use "blending" when the
name of the quadraphonic game is
separation, but it's really quite logical
(sorry!). The blending in this instance
combines a portion of the left -front
signal with the right -front signal and
vice versa for a center -front soloist.
The same is done for a center -rear
soloist in the rear channels. Since a
center -front signal appears out -ofphase at the two rear-channel outputs
of the decoder, blending causes this
signal to subtract or decrease at the
rear. The result is an increase in center front to center -back separation-at the
cost of a slightly lower left -to -right
separation. If the designer wishes, the
blend function can be made variable
as determined by the program material.
In the absence of either a center -front
or center -rear sound, the blend circuit
is inoperative so there is full left -to right separation. A sound appearing
either at center -front or center -rear
will activate the blend circuit causing
the front -to-rear separation to increase.
An FET is used as a "dynamic resistance" and obviously the associated
time constants must be chosen with
care to avoid "pumping" action. If
the designer wishes, he can use the
blend circuit on the front channels only
as there is rarely any significant information at the center -rear, although
Walter Carlos (Switched on Bach)
would not agree!
In the early days of quadraphonic
sound-only two years ago really-we
had a number of critics who said, "It
was a gimmick hatched up by the record
companies" (although the sales figures
showed that they were all doing very
nicely anyway), that it "did not improve
the quality of reproduction-that stereo
was not perfected" (neither was mono)
"so why go to the extra expense," and
so on. Well, many of these voices are
now silent and even the most conservative, the most respected music critics
concede the advantages of quadraphonic sound. This stage has not been
reached in Europe (with the possible
exception of West Germany). In
England, all the music publications
regularly review quadraphonic discs
and the large EMI Company voted for
SQ a long time ago, but other companies
like Philips, Decca and DGG are still
uncommitted.
A few months ago, Dr. Steinhausen,
former vice president of DGG, had
this to say: "Up to now, we have tried,
with great success, not to bring the
AUDIO
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THE

PROBLEM
SOLVER

Say farewell to the grand old DC300, and welcome to
THE PROBLEM SOLVER, the amp that is going to make

-

your job easier and your customers happier. The original
model DC300 was a great amp
the first super -power
low distortion amp in the world, when Crown introduced
it five years ago. Meanwhile, top sound systems designers have used it successfully in hundreds of demanding
situations, and made some excellent recommendations
for improvements. The response of the Crown design
team was not an updated DC300, but a totally new and
different amplifier, the DC300A. It is the only high
power low distortion amp specifically designed for commercial sound applications. (CAUTION: There are some
large consumer -type amps attempting to sell in the commercial sound field without providing adequate continuous

power for all load impedances.)
Power You Can Count On
The New DC300A has double the number of output
transistors, effectively twice the muscle of the old DC300
at the same price. Each channel has eight 150 -watt
devices for 1200 watts of transistor dissipation per channel.
The DC300A is rated at 150 watts per channel continuous
into 8 ohms or 300 w/ch continuous into 4 ohms (both
channels driven) and 500 watts continuous into 2.5 ohms
(single channel driven).
Two Amplifiers in One
As a dual -channel amplifier with separate level controls and circuitry for each channel, the DC300A is
almost two amplifiers in one. This gives you additional
flexibility in controlling your speaker load, as when driving separate front and back speaker systems in a large
auditorium, or when bi-amping a system. For 600 watts
continuous output at 8 ohms, the DC300A converts to a
mono amp with two plug-in parts. This makes it possible
to drive a 70 -volt line directly without a matching
transformer.
Superior Output Protection
The DC300A output protection circuitry is a radically new design which completely eliminates DC fuses
and mode switches and further reduces service problems
to the negligible level. It is superior in every way to the
old VI -limiting circuit pioneered by Crown and now
used by most other high power amplifiers, since it introduces no flyback pulses, spikes or thumps into the
output signal, whether operating as a single -or dual channel amp.

Gone too is the need to baby the amp by carefully
juggling load configurations. The Problem Solver can
drive any speaker load
resistive or even totally
reactive
with no protection spikes! Parallel speakers
with no deterioration of sound quality, since changing
the load impedance only affects the maximum power
available, not the ability of the amp to keep on producing

-

-

clean sound.

Lowest Distortion and Noise
Also new is the DC300A's IC front end, which sets
new world's records for low distortion and noise. At
the 8 -ohm rated output, IM and harmonic distortion is
less than 0.05% full spectrum; hum and noise is 110db
below. Servicing
if ever necessary
is a snap, since
removing the front panel accesses the entire circuitry.
Although it is a completely redesigned model, the
DC300A has inherited some characteristics from its

-

-

predecessor:
PRICE - still under $700. As two amps in one, it will probably give you or your customers a welcome cost/break
when you design your next multiple -amp system.
WARRANTY - three years, covering all costs of parts,
labor and round-trip shipping.
COOLING - excellent heat dissipation provided by
massive cooling fins and the entire chassis itself.
DEPENDABILITY - stringent pre- and post -inspection
and testing proves every electronic component, every
circuit module and every finished unit, to bring you one
step closer to install -and -forget field dependability.
PEOPLE - the same innovative design team and careful craftsmen who made the DC300 such a sound success.
And the same knowledgeable customer -service men
ready to discuss your special application and send you
detailed technical data. Phone 219 + 294-5571 or write
Crown International, Box 1000, Elkhart, Indiana 46514.

Check No. 8 on Reader Service Card
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crown
MADE ONLY IN AMERICA

concert hall itself into the limited
confines of one's own four walls, but
rather the music of the concert hall.
To convey the impression of the concert
hall is a physical problem which can
be solved only adequately even with
four channels; but to convey the music
of the concert hall is an artistic task
which is technically capable of being
carried out fully with two channels.
The attractiveness of the effect which
an unobtrusive mixture of ambience
from the rear can achieve is not disputed, but many consider it out of all
proportion to the expense involved ..
again if this ambience is exaggerated,
it can very quickly lead to a distortion
of the sound picture and to paralysis
of the artistic mind.
"The transparency of definition of
the sound picture, which is often
limited in the concert hall and is normally enhanced in stereo recordings, is
based on the fact that ideal clarity of
sound exists only in close proximity
to the sound source. Normally, in a
concert hall this area of proximity has
no seats. As a result, the recording
microphones are set up in positions
where no member of the audience
could sit. The sound picture which
emerges initially is usually clear and
dry and its hard contours need to be
.

carefully softened. This is done by the
corresponding careful addition of
ambience-that is, through the addition
in indirect constituents of the sound
picture. An important aspect of the art
of the sound engineer lies in achieving
the best mixture of direct and indirect
sound. If the indirect constituents are
exaggerated, the result can produce
a `swimming pool' acoustic and an
increasingly mono type of sound picture. In good recordings, the concert
hall is therefore manipulated as if it
existed just for one listener seated in
an ideal position, and the art of recording begins where the concert hall
leaves off.
"The second possible application of
quadraphony is to create up to four
different sound sources, each issuing
different, though artistically related
information. This is not in itself new:
musical literature contains a few wellknown examples, and one wonders
why there are not more. It could be
because the composer rightly fears
prohibitive performance difficultiesand here a multi -channel reproducing
medium could help. However, it could
also be that most composers have not
so far looked to technical complexity
for the expression of their artistic
thoughts and have mainly regarded

dispersal of sound as no more than a
We shall have to wait to
gimmick
see whether artists can find and develop
a new art form here; whether technology has discovered new territory
or is driving an empty artistic truck
to a dead end."
Those were Dr. Steinhausen's thoughts
in November, 1972 as published in
The Gramophone. At that time, I
believe some of his misgivings were
justified but since then we have had
ample evidence of the artistic merits
of quadraphony as opposed to the
gimmickry. The Bernstein Mass, E.
Power Biggs and the organ of St.
George's Church, Ormandy and the
Philadelphians, the Leipzig Gewandhaus
and the Beethoven series, Somary with
the English Chamber Orchestra, Boulez
and the New York Philharmonic-all
testify to the musical values of the
medium. But Dr. Steinhausen is right
when he criticizes composers for not
making the best use of the multichannel recording techniques. There
are Henry Gant, Walter Carlos,
Subotnick, Walter Crumb, and a few
others who do well, but we ought to
have more operas, more drama, and
large-scale orchestral works composed
for this exciting new medium. In London, the BBC has been recording in

...
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UTAH ELECTRONICS
Huntington, Ind. 46750

quadraphony for some months and I am
told that the tapes made of the Promenade concerts in the Albert Hall are
fabulous. So is a performance of Oedipus
Rex, which is called an experimental

quadraphonic drama.
Am bionics
Ambionics has been widely publicized
in the British audio magazines as
"superior to both stereo and quadraphonic sound." It is sponsored by the
National Research Development Corporation, Professor Fellgate and others
at Reading University, and an electronics company-IMF (not connected
with the U.S. company with the same
name). Full details are not available,
probably due to patent difficulties,
but it appears to be a matrix system
linked to the use of four microphones
in a double -coax or tetrahedral array.
This would have merit for the recording
of music with a concert hall reference
but it was stated that certain effects
could be obtained by the use of what
are called "outrigger" microphones.
The system was being demonstrated at
the recent Sonex Audio Show in London, where it was listed as the major
attraction.
I must say straight away that the
results were most disappointing. The
room was fairly large, holding about
300 people, and not only was there a
sense of confusion similar to that
caused by out-of-phase effects but
there was hardly any location. Voices
sounded totally unreal, some appearing
to emanate from 30 -foot mouths! I
spoke to a number of people who confirmed these impressions; in fact, I
found no one who was in any way
impressed. To be fair, the organizers
did point out that they were not happy
about the sound either and that much
better results could be obtained from
smaller, more domestic size rooms
elsewhere in the hotel. Unfortunately,
I was unable to attend this demonstration.
Looking back to the first public
demonstration of quadraphonic (matrix)
sound at the RCA studios in New York
held under the auspices of the AES, I
well remember that this was hardly an
unqualified success either. But on the
other hand, the organizers were a little
more diffident about it-there was none
of the ballyhoo associated with am bionics. Therefore, I will suspend
judgment. Incidentally, the Sonex
demonstration must be one of the first
large-scale affairs to use a cassette recorder and overall sound quality was
excellent. The particular recorder was
a Nakamichi, which costs a small fortune
in England.
AUDIO
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EDUCATION
IN AUDIO
Paul Moverman

AFTER MONTH people
write to the editors of various
trade magazines such as
AUDIO, and ask, "How do I become an
audio engineer?" Before attempting to
answer that question, I feel that a common misconception should be cleared
up. The common image of the audio
engineer is that of someone who sits
behind a 16-track console and helps
make hit records. Actually, the audio
engineering field includes more than
just the recording of gold records.
It is certainly true that the recording
engineer or mixer whose name appears
on the cover of an album is a bona fide
imONTH

audio engineer, but let's take a few
moments to explore other areas where
an audio engineer may be employed.
Many of the major record labels, such
as Columbia and RCA, maintain staff
engineers in such major recording
centers as New York, Los Angeles,
and Nashville. These engineers are
usually members of a union (such as
I.B.E.W. or N.A.B.E.T.) and normally
will be employed solely by one label.
However, the majority of recording
engineers are employed by independent
studios such as A&R in New York or
Sound 80 in Minneapolis. These engineers work mainly out of their own in-

of Sound 80 Studios in Minneapolis specializes in the design
and construction of sophisticated sound reproduction systems.

Scott Rivard

dividual studio, but many do free-lance
work for either record companies,
producers, or other studios. Also to be
included in this "free lance" category is
the tape mixer, the person who will mix
the 24- or 16 -track tape down to either
stereo, four -channel, or mono.
The second type of audio engineer
that we will discuss is the mastering
engineer or disc cutter. The mastering
engineer is the man who will conduct
the tape to disc transfer of the music
that has already been mixed down. The
disc cutter has to make certain that the
disc will sound exactly like the tape
that was mixed in the studio. Although
many lathe manufacturers are now
marketing automated disc cutting systems, an engineer must be present to
ensure quality control and proper equalization. Many times, a disc mastering
engineer has to be more creative than
the mixer in ensuring that the song is
cut the way the producer heard it, without sacrificing any highs or lows to
enable it to be cut.
Another category of audio engineer
is the motion picture sound man. Many
film production houses maintain a staff
of audio engineers to supervise the recording of filmtracks, sound effects,
etc., and then to mix them down into a
single audio soundtrack. The soundtrack will then be transferred to either
a magnetic or optical track that will be
heard in movie theaters around the
world.
Closely related to the motion picture
sound engineer is the audio engineer
employed by many radio and television
stations and networks across the country.
These television audio engineers are
responsible not only for the sound on
such programs as "In Concert," but
also for the live audio that is heard
daily on such programs as "The Edge
of Night" and all the major network
news broadcasts. Also, do not forget
to include the engineers that have re AUDIO
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corded the New York Philharmonic
Young People's series for so many
years. It should also be noted that
engineers such as Richard L. Kaye of
Boston have been responsible for instituting stereo and quadraphonic broadcasts of the Boston Symphony Orchestra
for several years now. On the other
end of the musical spectrum are the
well known rock broadcasts (and quadracasts) of the King Biscuit Flower
Hour, a syndicated concert series.
When discussing audio engineering,
one must be sure to include the acoustic architects, noise control engineers,
and sound reinforcement engineers.
Many people fail to realize that each
and every one of these people is required in order to produce a concert
where someone in the rear of the hall
will be able to hear the performance as
well as the person sitting in the front
row. Television stations, concert halls,
and even airports would be totally lost
without the services of these audio
engineers. Just imagine an evening news
broadcast where you couldn't understand what the newscaster was saying
due to the amount of echo in the studio!
All of the above mentioned people are
audio engineers, although they may
have specialized in a particular area of
the field. Let's take a look now at how
you can become an audio engineer!
The first step you can take towards
becoming an audio engineer is to try
to decide the particular area you want
to "major" in. You may find that you
will want to go into several areas rather
than just one. One good way to get a
feel for which area(s) you might be
interested in is to go to a local meeting
of the Audio Engineering Society. The
A.E.S. is a corporation whose purpose is that of ".
uniting persons
performing professional services in the
audio engineering field and its allied
arts, of collecting, collating and disseminating knowledge in the field of
audio engineering
."* and as such
offers the best source of information in
the audio engineering field. The society
has sections located in Boston, New
York City, Atlanta, Chicago, Los
Angeles, San Francisco, Washington,
D.C., and also in Canada, Great Britain, Japan, and Central Europe. Most
of these sections offer monthly meetings that are open to anyone interested
in audio. The Society also publishes a
journal which in itself is a great source
of knowledge. By attending these meetings you can get a chance to meet and
talk with many of the persons who have

to you.

Once you have decided what aspect
of audio engineering you want to become involved in, there are two possible
routes that you may take to achieve
your goal. One is to try to find a job
through the political method. In other
words, without much knowledge, you
could conceivably get a job in a studio,
etc., just by knowing somebody that
knows someone. The only difficulty
with this method is that after a short
time, if you're not extremely alert,
you'll find yourself in a jam and will
have to go looking for help Also, you
could find yourself waiting for a job
using this method for months. An example of this is a close friend of mine
who has been waiting since last April
for a relative who knows somebody to
get a job for him.
The other route most likely will prove
to be more fruitful in the long run.
Although neither route could be said
to be any faster, this second method is
certainly the smarter of the two. Let's
take a look at the traditional way of
becoming an audio engineer.

Educational Programs
The first step is to select some sort

of technical school and enroll, following
their supervised program. Upon completion of this program (the length of

which could vary from 8 weeks to four
years) you will want to get down to
work and find a job. Before discussing
job hunting through the audio engineering field, let's take a look at what

type of educational programs are now
available and take a look at some of
the problems facing audio engineering
instructors.
One major problem facing the audio
engineering educators is the problem
of the evergrowing number of "quickie"
courses that may or may not promise
employment upon graduation. Yop
might remember the disc jockey craze
of the late sixties when dozens of schools
sprang up, all selling you on the fact
that there were more jobs available than
there were applicants. Before going
any further, it's a good idea to note
that whatever school you may graduate
from, it is going to be very difficult
to get that first job.
The schools that offer courses in audio
engineering generally fall into two
categories, the private institutes, and
the universities and colleges. Schools
such as Albert B. Grundy's Institute of
Audio Research and Don Davis' SynAud-Con are excellent examples of
private institutes that offer courses
in different aspects of audio engineering. Many students that have taken
courses at these institutes have continued their education at some of the
nation's leading universities, receiving
credit for courses taken. While the
majority of these private institutes offer
only one course, several such as the
Institute of Audio Research are now
offering courses in areas such as Studio
Technology, Disc Mastering, and Systems Design. These programs normally
run for two to three months, unlike the
university level programs that run for a
minimum of one college semester.
During the past several years, more
and more colleges and universities have
added courses in audio engineering to

.

.

.

made audio what it is today. By listening to these people talk on a wide
range of subjects you might discover
a certain area that is of special interest

.

* Audio Engineering Society, Inc., by-laws, revised June, 8, 1973. Journal of the AES Vol.

Capitol Records' disc mastering center in Hollywood.

21, p. 425.
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their curricula. The list of schools ranges
from Brown University to the University of Surrey in Great Britain. A
moderate list of colleges and universities offering courses in audio
engineering is appended to this article.
While many schools of higher education now offer programs in audio,
there are many schools which have not
made such courses available even in
view of the fact that they own sophisticated audio equipment. Examples of
this situation may be noted at the
Evergreen State College in Washington
and the University of Illinois at Urbana. At Evergreen there is an array
of professional audio equipment ranging from a Quad -Eight console to an
Ampex MM -1000 (16-track) tape recorder, and to top it off, an intense
student interest in a formalized audio
program has been continual. However, the "powers that be" at this
school have not seen fit to hire an instructor and institute an audio engineering program. If this isn't enough, take
a look at the University of Illinois,
where in addition to sophisticated
audio gear, the University has on the
campus, the beautiful Krannert Center
for the Performing Arts. This complex
of four magnificent theaters would be
ideal for a program in audio engineer-

ing as world reknowned artists perform
there almost on a daily basis. Perhaps
in the near future people will become
less "afraid" of audio as it develops
into a more popular area of study.
Most of the schools that offer courses
in audio engineering have a very detailed theoretical curriculum with little
emphasis on the actual operation of the
hardware. As I have found out, the
operation of a tape machine is far easier
than the understanding of what is
happening when you align the machine.
However, as I shall proceed to point
out, the actual operation of equipment
in a real studio operation is a vital part
of your education.

The Ideal Education
Several months ago, I undertook a
survey of several leading audio engineers both in the United States and
abroad. Each engineer was asked what
the "ideal" education would be for a
young person who wanted to get into
the audio engineering field, and also,
what particular area of study should be
stressed the most in an audio engineering education.
The subject area that seems to lead
the pack is Music Theory and practical music experience. It should be noted
that the group of engineers responding

Recommended texts for audio engineering students:
Bernstein, Julian L., Audio Systems, Villchur, Edgar, Reproduction of Sound,
Dover Publications, 1965, 92 pages.
John Wiley & Sons, 1966, 409 pages.
Brown, Robert M. with Paul LawPublishers' Addresses
rence, How to Read Electronic Circuit
Diagrams, Tab Books, 1970, 189 pages.
Dover Publications, Inc.
180 Varick Street
Crowhurst, Norman, Audio Systems
Handbook, Tab Books, 1970, 189 New York, New York 10014
pages.
Dillow, Arthur P., Alternating Current McGraw-Hill Book Company
Fundamentals, Howard W. Sams &
1221 Avenue of the Americas
Co., 1966, 416 pages.
New York, New York 10020
Lowman, Charles E., Magnetic RePenguin Books, Inc.
cording, McGraw-Hill Book Com7110 Ambassador Road
pany, 1972, 288 pages.
Lowery, H., A Guide to Musical Acous- Baltimore, Maryland 21207
tics, Dover Publications, 1966, 94
Howard W. Sams & Co., Inc.
pages.
Navy, Department of U.S., Basic 4300 West 62nd Street
Electricity, Dover Publications, 1970, Indianapolis, Indiana 46268
490 pages.
Navy, Department of U.S., Basic
Electronics, Dover Publications, 1969,
538 pages.
Olson, Dr. Harry F., Music, Physics,
& Engineering, Dover Publications,
1967, 460 pages.
Olson, Dr. Harry F., Modern Sound
Reproduction, Van Nostrand Rheinhold Co., 1972, 335 pages.
Taylor, Rupert, Noise, Penguin Books,
Inc.. 1970, 268 pages.

Tab Books, Inc.
Monterey & Pinola Avenues
Blue Ridge Summit, Penn. 17214

Van Nostrand Rheinhold Company
450 West 33rd Street
New York, New York 10001

John Wiley & Sons, Inc.
605 Third Avenue
New York, New York 10016

was not made up strictly of recording

studio personnel, but included representatives of such areas as acoustics,
noise control, education, and transducer design. Most of the engineers
responding felt that the primary area
of importance was that of understanding and having a "feel" for music. In
second place was electroacoustics,
followed closely by disc cutting and
psychoacoustics. It would seem only
natural that an engineer would have to
have a thorough understanding of not
only the equipment, but also the medium with which he is working. A study of
disc cutting would certainly help the
mix down engineer understand the
limitations of the art and enable him
to guide his final mix appropriately. The
three final areas of study that appeared
were, in order of importance, Music
and
Law, Electrical Engineering,
Analog/Digital Computer Techniques.
Although the a/d computer techniques
appeared to be of the least importance
in relation to the other subject areas,
one might note that the importance of
this field will increase sharply over the
next several years as more and more
digital audio equipment appears on the
market. During the last few years alone,
we have seen the introduction of digital
audio delay lines and automated mixdown systems, both spawned by the
computer age.
Indications of the advent of a new,
highly specialized, recording operation
are' becoming evident throughout the
world. Dr. Ray Dolby of Dolby Laboratories noted during a recent telephone
due to the growing
conversation,
need for efficiency in the handling of
the complex and varied booking schedules of studios today ... there seems to
have been a division of responsibility in
major recording projects. You may now
have a recording engineer, producer,
musical director, maintenance engineer
and tape machine operator all working
together on a single project. Because
of the tremendous growth of the recorded music industry, the making of
records is now a team effort, not a
solo performance by a versatile and
highly trained engineer/musician. The
need now is for more specialization."
Perhaps due to the new need for sp¢cialization the old "Tonmeister" concept is becoming outdated.

"...

As noted earlier, almost 95% of those
engineers responding to the survey
felt that, in addition to the classroom
training, a valuable part of the educational program would be spent in a
workshop situation, or on the job
training under the direct supervision
of a qualified engineer. However, at
the present time, this is almost impos-

AUDIO
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sible to accomplish. Dave Kent Watson, Director of Indigo Sound
Studios, Ltd., notes: "Basic theory
should be dealt with, after which practical experience is the only way to a
complete education. (However) as
studios are reticent about taking on
inexperienced staff, I feel that the
professional organizations should sponsor entry to a studio for training."
The first school to sponsor entry into
the professional recording field was
the University of Surrey (England).
The School of Music at Surrey set up

a program that,led to a B. Mus. (Ton-

meister) degree. The tonmeister
concept is a rather old theory instituted by the Germans many years ago
in order to educate audio engineers.
The basic idea is that the student be
thoroughly educated in both physics
and music. At Surrey, during the third
year of studies, the student works at a
commercial recording studio as a
regular paid employee. The student is
required to file both oral and written
reports on his training upon his return
to the University. Quite contrary to
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the general employment situation, there
were more vacancies last year than
there were students.
Here in the United States meanwhile,
several schools now offer audio courses
that include regular visits to major
recording studios but do not offer the
student the opportunity to work in
the industry for several months as
part of his education.

How to Get

a

Job

After completing a program of study
in audio engineering, you will be faced
with the problem of how to get a job.
There are several employment agencies
claiming to specialize in the audio
engineering field. But as you will discover, they aren't really interested in
the newcomer who will go to work for
somewhere around $5500 per year as
a trainee, but rather in the professional
engineer whose salary will pay off with
a big commission. Don't let a put down
at the employment agency stop you!
The best way to find a job in this business is to get dressed at 8:00 am and
go knocking door to door until you
meet the right person at the right place
at the right time. You might preface
your pavement pounding by mailing a
resumé to the studios that you will
be visiting. New York City is definitely
the wrong place to try to break into
business.
engineering
audio
the
Granted, there are dozens of studios
on the island of Manhattan, but the
last time I checked, there was one
studio that had a waiting list of some
125 people just waiting to work without
pay as messengers or janitors, just to
be able to get inside a recording studio.
The most important thing about your
first job is that you should try to get
into a studio where there is someone
who is qualified to take you under
his wing and teach you the studio
business. Working in a studio without
proper supervision will lead nowhere
fast.

After seeing how hard it is to get
into the audio engineering field, you
might ask, what is being done to better
the situation? Several years ago, the
National Academy of Recording Arts
& Sciences formed the NARAS Institute in Nashville. The Institute, under
the direction of Mr. Henry Romersa,
has been responsible for the coordination of commercial music educational
programs throughout the country. The
Institute has also instigated the formation of several new courses in this area.
Last fall at the Audio Engineering
Society's 46th Convention in New York
City a session was devoted to audio
education. Those attending, in excess
of 150, were not only audio engineering
AUDIO
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students, but educators, and well known
representatives of major recording
studios and product manufacturers.
It is happening slowly, but there is
a growing interest in the future of
audio engineering education.
Following is a partial list of the
schools that are currently offering
courses in audio engineering. Additional
information may be obtained by contacting either the NARAS Institute in
Nashville, the Audio Engineering
Society in New York, or the author
in care of this publication.

Georgia Institute of Technology
Atlanta, GA 30332

Seattle West Recording Corp.
319 North 85th Street
Seattle, WA 98103

Gilfoy Sound Studios
300 Gilbert Avenue
Bloomington, IN 47401

Southern California, University of
University Park

Illinois Central College
Box 2400
East Peoria, Il 61611

Surrey, University of
Guildford, Surrey, England

The Brown Institute
3123 East Lake Street
Minneapolis, MN 55406

Minnesota, University of
105 Morrill Hall
Minneapolis, MN 55455

Brown University
Engineering Department
Providence, RI 02903

Missouri, University of
Columbia, MO 65201

The following schools offer courses
in acoustics and/or noise control:

Cincinnati, University of
Cincinnati, OH 45221

NARAS Institute
Box 12469
Nashville, TN 37212

Bolt Beranek and Newman Inc.
50 Moulton Street
Cambridge, MA 02138

Eastman School of Music
26 Gibbs Street
Rochester, NY 14604

New York University
School of Continuing Education
New York, NY

Bruel & Kjaer Instruments, Inc.
5111 West 164th Street
Cleveland, OH 44142

Fanshawe College
1460 Oxford Street East
London, Ontario N5W 5H1, Canada

Recording Institute of America
15 Columbus Circle
New York, NY 10023

Synergetic Audio Concepts
Box 1134
Tustin, CA 92680

Los Angeles, CA 90007

Tennessee State Technical Institute
Memphis, TN

Institute of Audio Research
64 University Place
New York, NY 10003

Brigham Young University
Provo, UT 84601

SPACE SAVING STEREO
The slim but potent 320MT modules handle 200Hz-up,
and are compact enough to fit wherever stereo or quad

effects are optimum.
So if your ears can't tolerate small speakers, and your
home can't tolerate big ones --get both. The CERWIN 320
Modular System.
Another innovative product from Cerwin-Vega. Write
now for data.

SPECIFICATIONS

320MT

100w(RMS)
effective frequency range: 125Hz-22KHz
max. power input:

Why use three cabinets for

a

stereo system setup when

two will do? Simple...to save space. Because a CERWIN
320 modular system will give you all the sensational
sound you'd expect from a couple of stately floor standing giants, while taking up almost no usable living
space.

max. sound levels:
crossover frequency:
dispersion:
speaker elements:

128db@4'
1500Hz;4000Hz

impedence:
dimensions:

8

Key to the 320's unique performance is the separation

of the woofers from the mid -treble speakers. Since the

low frequencies are non -directional, the bass commode
(320C for two channels, 320B for one) can be located in
an out-of-the-way corner without regard to stereo effect.

Check No. 12 on Reader Service Card
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1000h., 450v.
spl. 12" mid -bass
HF -91 reflective
mid -high horn
(2) dhorm tweeters

ohms

6"x 18"x 14'/x"

Cerwin-Vega
6945 Tujunga

North Hollywood/CA/91605
(213) 769-4869

320C

300w(RMS)
25-250Hz
128db @ 4'
200Hz
3600
(2) sdl. 12"
woofers

8

ohms

25"x25"x20"

shaping the future of high fidelity with a
standard of loudspeaker excellence destined to be
tomorrow's norm. Incorporating the revolutionary
air -motion transformer invented by physicist Dr.
Oskar Heil ESS speakers have broken free from
bankrupt concepts of the past to achieve accuracy
so dramatic they deserve to be called the loudspeakers of the future.
ESS is

Presently the high fideltiy industry evaluates performance of speakers with a response curve that
measures the relative loudness of various frequencies. But our ears are not very sensitive to
loudness. Most people, for example, Jo not realize
that a mere 3 dB increase actually represents a
doubling of power because it is heard as just perceptibly louder. On the other hand, our ears are very
sensitive to the frequency content o' sounds. With
this faculty we can immediately recognize a friend's
voice even over a crude telephone. The extraordinary sensitivity of the ear in this area can be realized
by imagining yourself at a concert wllth the orchestra playing double forte. Amidst this avalanche of
sound, a single trumpet hits a wrong note and you
are immediately aware of this inaccuracy although
the trumpet represents only an infinihhtesimal fraction
of the sound power being produced.

sa

Since our ears are so sensitive to the frequency
content of sounds, even the minutest amount of
frequency distortion will make us aware we are

listening to a reproduction. "Listener fatigue" occurs
as we unconsciously fight to ignore these distorted
inaccuracies which are produced by conventional
loudspeakers because, like all solids, their solid
diaphragms "store" energy. "Stored' energy is
what happens to piano strings when they are struck.
They take in energy at the hammer's impact and
"store" it, releasing it slowly as a sustained tone.
It is this resonance that allows us to recognize
a vibrating solid as a block of wood, a bell, a cymbal,
or a gong. The solid diaphragms of conventional
speakers have such a resonance toc. This "storage"
resonance is designed to be as short as possible,
but because the voice coil is always pushing and
pulling it is constantly being re -excited.
With the insight of a creative genius, Dr. Heil
developed the air -motion transformer, a driver that
does away with all these obstacles to accurate
sound reproduction and achieves a 'level of performance never before experienced.

/'

'fr+
. ,
R.

;
i

.00011101,,.

1

The ESS Heil air -motion transformer adds absolutely
no coloration of its own; even the human ear, more
sensitive to coloration than any instrumented test
yet devised, can detect no impurity and it is capable

of transient definition beyond the ability of the ear's
resolution. Listeners are immediately aware of the
astonishing clarity and definition, extreme instrumental purity, and the incredible stereo breadth and
imaging produced by the ESS Heil air -motion
transformer.
Now there are four speakers that give you the high
adventure of the ESS Heil air -motion transformer at

join rnefururr
of high fic

Nlr-

prices surprisingly modest for systems so advanced.
Each one carries a lifetime warranty on the ESS
Heil transformer to the original owner. High
fidelity standards of yesterday no Irrger apply, so
hear tomorrow's state-of-the-art today at any
franchised ESS dealer.

E

i17C. sacramento, co 95827

soL.no C s clec r s lig f-
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microphones Vital Link
in the Recording Chain

Part 2
David Lane Josephson

of this article will no doubt be trying
to achieve a stereo pickup in their recordings. This
is one of the toughest problems in making good
tapes-getting the "stereo effect"-because, especially in live
recording, stereo is not "two monaurals." Rather it must be
a complex aural experience leading to the listeners' illusion
that they are actually where the recording took place. The jump
from mono to stereo is much more difficult than the jump from
stereo to quadraphonic, since four -channel, in this context, is
an extension of the stereo effect.
MOST READERS

Fig. 1-Single mic pickup of piano. Single mic shown
may be replaced with two for stereo; they should be
placed one on either side of the mono mic position and
about 18 in. from where the mono mic would be. Distance
between piano rim and mic(s) may be varied from six to
12 feet to achieve a balance between direct and reflected sound.

Recording engineers have arrived at two basic means to
obtain the stereo effect. One is an imitation of the way human
ears perceive this depth -and -position sensation, known as
binaural; the other uses a great number of microphones, each
placed quite close to one particular sound source and then
mixed to create a synthetic stereo illusion, known as multitracking. Since the amateur recordist usually doesn't have
the huge number of high quality mics and mixing gear required for multi -tracking, this guide to microphone placement
will stress variations on the binaural technique, using at most
two microphones per recording channel.
Pickup of a single voice is probably the easiest microphone
placement problem a. recordist will run into, but it is by no
means simple. Any good quality microphone may be used. A
velocity mic will provide an extra fullness, another intangible
characteristic that isn't reflected in a microphone's specifica-

tions. Most recordists mike much too close to the speakerthis may give a bassy "studio sound" that some appreciate,
but it is not an accurate pickup. Some mics, such as the
Neumann U87 and Electro -Voice RE 15, incorporate bass
rolloff switches that reduce the response below 150 Hz or so
by as much as 10 dB, to compensate for the bass accentuation
that occurs when any microphone, especially a unidirectional
one, is used close to the sound source. Sometimes, in voices
lacking depth and assurance (most amateur announcers), this
proximity effect will be beneficial.
Omnidirectional dynamic mics, such as the Shure SM -60 or
Electro-Voice 635A, are often used for voice pickups since they
are relatively insensitive to wind and breath noise, and because
of their lack of proximity effect, usually sound smooth and
natural. Additional noise reduction-to the almost complete
exclusion of all wind, breath and handling noise-may be had
with the isolated mics similar to the SM -60 and 635A, the Shure
SM-61 and EV RE-50. With this type of mic, the announcer or
singer may be placed as close as six inches from the mic without any severe proximity effect or breath noise. Unidirectional
mics, unless equipped with bass rolloff and very effective
windscreens, must be used no closer than 12 inches-preferably two feet-from the speaker. Bidirectional velocity mics
must be placed no less than two feet from the announcer, for
accurate pickup.
Placing the microphone(s) directly on the table or lectern,
AUDIO
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the first time in your life, you can hear music precisely as it was recorded.
Down to the last incredible detail.
Until now, the very best high fidelity loudspeakers have been described as transparent.
Now, innovative design and precision engineering have made it possible to take a
giant step beyond transparency -to the Invisible Sound of Braun speakers.
Music passes through Braun speakers with such natural clarity the speakers seem to
disappear. Only the music is real. Once you experience the Invisible Sound of Braun
speakers -the ear-opening sound of live music in your living room -you'll never be
satisfied with conventional speakers again.
We'll be happy to explain to you how and why Braun, and only Braun, is able to
achieve Invisible Sound. We'll also describe our complete line of speakers in detail,
and send you the names of the selected group of Braun dealers in your city.
Write: Braun Loudspeakers, 377 Putnam Avenue, Cambridge, Massachusetts 02139.
Phone; 617/492-0970.
For

TI IE

SOI\DOF
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LEFT\

the
greatest

RIGHT'MAIN
AMBIENCE MIC
(OPTIONAL)

innovation
since
solid state
THE TUBE. Many audiophiles think it's oldfashioned. They're thinking of yesterday's tube
equipment, with its poor circuits, poor tube
types, and design problems. Today's improved
tubes, combined with modern technology, deliver better audio reproduction than present
solid-state electronics. In Audio Research
components, the tube becomes a positive

breakthrough.
The vacuum tube is just one of the many
innovations in Audio Research equipment.
There's our own patented circuitry and power
supply regulation, plus the toughest manufacturing and quality control standards in the industry. That's why our preamplifiers and power
amplifiers deliver unequalled accuracy and
subtlety across the full range of musical frequencies. We call it "high definition." We've
also got the speaker that does justice to the
finest components the MAGNEPLANAR*
Tympani Series, based on a design so unique
it won a top award in a national inventors'
competition.
Audio Research equipment has more to offer
the demanding audiophile than any other components on the market. Arrange for a demonstration at your dealer. Once you've heard
what Audio Research innovations mean to
music reproduction, you won't be satisfied
with- anything less.

-

'TM MAGNEPAN, INC.

audio research

corporation
Box 6003/Minneapolis, Minnesota 55406
Tel: (612) 721-2961

MILS

4FT

Fig. 2-Stereo pickup for upright piano. The main mics
are placed about four feet apart, equally spaced from the
two ends of the piano and an equal distance (about 18 in.)
from the piano back and the wall. The ambience mic may
be recorded on a separate track and mixed into left and/
or right later, or may be mixed into left and right during
recording. Some mixers have a panpot or "blend" channel
and this is how it is used.

a stand, will reduce reflections that can add
a tinny quality to the recording. Covering the table with felt
or any similar sound -absorbing material will also reduce this

rather than on

form of aural multipath distortion.

Miking Pianos
Piano pickups are another very simple type of setup. Grand
pianos should be placed in the one position they were designed
to be used in-with the lid at full stick. Some engineers advocate leaving the lid closed, or opening it to half -stick, or even
removing the lid entirely. But the piano was designed to be
used at full stick, and the most accurate and natural -sounding
pickup almost always results when it is recorded this way. In
mono, a single microphone, preferably capacitor or velocity,
should be placed about six feet off the floor, on a line parallel
to the keyboard but centered in the middle of the sounding
board, eight feet out from the rim of the piano. If the bass is
too prominent, the mic may be moved toward the front (keyboard) of the piano, still maintaining the eight foot distance
from the rim. Conversely, if the treble is prominent and the
sound is harsh or bright, the mic may be moved toward the
rear of the piano. The distance from the mic to the rim should
be decreased only if the room is too reverberant, and then .only
to a minimum of four feet. Unidirectional miss are usually
used to eliminate extraneous noises. A stereo effect may be
created using two microphones, placed about three feet apart
(each about 18 inches from the center line). Height and distance
from the rim of the piano should not be changed. Two pianos
may be miked with one omnidirectional or bidirectional mic
as shown. Two unidirectional mies are used for stereo.
Upright pianos present a sort of diamond -in -brass problem.
They were not designed for use except in places where grand
pianos could never fit. The compromises made to reduce the
size usually render them less fit for music recording-but it
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favorite record
on the large 12"aluminum
platter of the new Sansui SR -212

Put your

cutomatic return turntable and you
will be pleased with the resutts. You'll
be pleased with the ease of operation.
A cueing control that lets you place the
arm at any point on the disc and go "automatic '
f-om there. You'll be pleased with the reliability
and rugged construction of -he SR -212's belt- d-iven
full size platter powered by a 4 -pole synchronous motor.
You'll be pleased by the statically balanced S-shaped arm
and anti -skate features. You' be pleased by the solid stability assured by Sansui's multiple point suspension system. You'll be pleased by
Sansui's added features of handsome wood base and hinged dustcover.
And, most of all, you'll be pleased by the reasonable price thct goes
with this new Sansui turntable. Hear it at your neDrest franchised Sansui dealer,
I

SANSUI ELECTRONICS CORP.

SANSU ELEcTRC co

,

LTD

,

Woodsice, New York 11377 Gardena. California 902L
Tokyo. ,iapan SANSUI AUDIO EUROPE S
Antwerp. Belgium
Check No. 22 on Reader Service Card
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placement further away than would be expected. Church
organ pickups generally may have a great deal more reverberation than might be desired in an electric organ pickup. Walking around the church during a rehearsal will help find the
best spot for a single-mic pickup for the organ, which should
be employed if at all possible. An accent mic should be used
for the choir. This may be a unidirectional capacitor or dynamic unit.

Guitars and Strings
Guitar pickups are another subject of acute controversy
among professional recording engineers. Generally the pre-

Fig. 3-Acoustic guitar pickup using a bidirectional
velocity mic, in this case the RCA SK -66. Most velocity
mics have a bass rolloff of some sort, either fixed or
variable, that can be used to counteract the proximity
effect to be expected when the mic is used this close.

of the sound is produced from the back of
the piano and reflected from the wall. The piano should be
spaced about two feet from the wall, and the mic placed above
the piano. The lid (if you can call it that) may be raised for a
little more brilliance. The distance between mic and piano
should be between four and eight feet but experimentation
is called for. Player pianos may be miked the same way, except that the mic may have to be raised further to eliminate
mechanical noises. A zero -reflectance pickup with the mic
on the ceiling might work well for this sort of pickup.
Electric organ pickups have been described as "duck soup."
Simply place one mic directly in front of the unit's speaker,
about four feet out. Since these units are entirely electronic,
the microphone may as well be dispensed with, except for
pickup of room acoustics and/or vocals. Most electric and
electronic organs have tape recorder outputs that tap directly
into the amplifier. Pipe organs present an entirely different
miking requirement. Good capacitor mics are almost a necessity for pipe organ pickups, although good velocity and omnidirectional dynamics have been used. The main criteria is that
the frequency response must be as flat as possible down to
30 Hz and up to at least 16 kHz. In this type of pickup, since
the acoustics of the room have probably been designed for
organ, the natural ambience is important. This calls for mic
can be done. Most

Addenda
The Revox Corp., American distributor for the Beyer
line of microphones, complained about the contention in the December, 1973, Aunto that velocity microphones were heavy and susceptible to damage due to
strong wind or breath noises. The firm's representative
stated that Beyer mics, pressure gradient ribbons though
they may be and not velocity units, were "tarred with the
same brush." Revox very kindly loaned this writer three
samples of the Beyer pressure gradient ribbon mics for
testing.
First, let us be clear that not all mics that use a ribbon
element are velocity microphones. In order to be a true
velocity mic, the ribbon must be open to the air front
and back for its whole length. These mics are usually very
heavy and always very susceptible to strong coughs and
wind. They are also certain to be damaged by high-level
impulse noise, such as a close -range shot from a timer's
38

ferred technique is to use a good unidirectional capacitor mic
one to two feet out from the sound hole of the instrument and
directly out from it. A good omnidirectional dynamic may also
be used. The main problem with guitar pickup is the great bass
accentuation when the mic is any closer than two feet. This
is, of course, especially troublesome when a unidirectional
mic is used, and if a bass rolloff switch is available on this
type of mic, it should be switched in. Any acoustic guitar,
lute, mandolin, ukelele or banjo may be miked this way. With
banjos, only capacitor mics should be used because of the
necessity of preserving the "twang" and sharp attack time
that characterizes this instrument.
Electric guitars may be miked in one of two ways. Either
the output from the unit itself may be fed into the recorder,
or a single good dynamic or capacitor mic may be placed in
front of the amplifier speaker. If any sort of effects (fuzz,
reverb, tremolo, etc.) are used, the latter method must be employed. Since fuzz tone depends on good square wave response, capacitor mics should be used if this effect is predominant. Electric basses may be miked the same way, although any decent dynamic or velocity mic may be used.
Contact mics should be avoided like the plague, both for
electric and acoustic guitars. In most cases, these are simple
crystal units, with response dropping sharply below about
200 Hz. The standard electric guitar pickups depend only on
changes in a permanent magnetic field caused by movement
of the steel strings, and this usually provides an accurate
pickup.
Classical stringed instruments such as violin, cello and bass
should always be miked with capacitor mics if they can possibly
be obtained. Accuracy in pickup of bowed stringed instruments
depends mainly on the untarnished rendition of the complex
harmonics of the basic note. Violin harmonics extend past 18
kHz, and it is important to use mics that will respond linearly
to this high frequency. Omnidirectional capacitor mics are
ideal for this type of pickup. Only two need be used in achieving a very realistic and accurate stereo effect.
(To be continued)
gun at a sporting event. The steep rise and fall of the
pressure from this sort of noise simply snaps the ribbon.
On the other hand, pressure gradient ribbon mics, such
as the entire Beyer line of ribbon mics, the RCA BK -58
and 77 -DK (in unidirectional position), the Shure SM -33,
can be made much lighter (they require less magnet) and
much smaller, some as small as small dynamic units. Since
more than half of the ribbon is not exposed to the air in
the rear but rather ducted to an acoustical labyrinth which
is sealed to outside air, the pressure gradient ribbon mics
are much less sensitive to damage caused by breath noise
or wind. The mics tested, the Beyer M-160, M-260 and
M-500, and the Shure SM -33, all seemed to be impervious
to damage from these causes, when subjected to extremely
loud feedback and repeated breath and wind noise over a
five-day period by an electric guitar class at the Middletown, Calif., High School. In short, the pressure gradient
ribbon mics aren't nearly as fragile as their velocity anEd.
cestors.
AUDIO
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We challenge any other mar Jfacturer
in the world to surpass the perrrmance

cf AKAI's new 4-cha-inel component corrtinetion. You can pay more But ¡ou can
buy better.
Here they era.

First is AKPI s r ew AS -380 4 -channel
receiver. Endow EC with sophisti_ated feat res for unpara lel ad performa-.ce. Sersitive and powerful the AS -98C provides
a ccntinuous oc bu of 120W (3C x 4). Plus
4 separate 4 -channel modes: Disc rete, SQ,
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expact AKAI's r.l imete receiver o be.

Unequalled reproduction quality is
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Equipment Profiles
market where manufacturers tend to squeeze every last watt
Tandberg Model TR -1055 FM/AM Stereo Receiver and microvolt (and then some) out of their products!
Seriously, though, the TR -1055 is a handsome receiverinside and out, and resembles the earlier TR -1020 in panel
layout and execution. Clean aluminum extruded bars break up
the long expanse of panel into easy -to -use and read sections,
with a well illuminated AM and FM dial scale, a signal strength
and center -of-channel meter and a large tuning knob occupying
the upper section. Below the meter area are a series of illuminated words which light up to tell you mode of operation and
presence or absence of such extra circuits as filters and loudness control in the audio chain. The center "bar" is legibly
and boldly marked with the names and functions of the pushbuttons and rotary controls located directly below. These include a power on/off switch, muting switch, stereo/mono FM
switch, five program selection buttons (FM, AM, Phono, Tape
and Tape 2), tape monitor button and volume, balance, bass,
MANUFACTURER'S SPECIFICATIONS
treble and speaker selector in the form of easy to grip rotary
FM TUNER SECTION: IHF Sensitivity: 2.0 ¡.AV (1.6 p.V typical).
knobs. This row also contains the usual phone jack and a "Tape
S/N: mono, 68 dB; stereo, 66 dB. THD: Mono, 0.2%; Stereo, 3" jack which, besides enabling you to connect a tape re0.3%. Selectivity: 80 dB. Capture Ratio: 0.9 dB. Frequency corder directly via the front panel is special in another way.
Response: 20Hz to 15,000 Hz (-3 dB). Separation: 40 dB.
The lower bar of aluminum which looks for all the world like
AM TUNER SECTION: IHF Sensitivity: 600 µV /Meter (internal
an immovable part of the front panel is in reality a hinged
antenna); 60 µV (external antenna). Selectivity: 45 dB. IF
flap which, when pulled down reveals such secondary controls
Rejection: 52 dB. Image Rejection: 39 dB. THD: 1.0%.
as a mono/stereo selector, a mono-L(eft) selector, mono R(ight)
AMPLIFIER SECTION: Power Output: 55 watts/channel, 8 ohm
selector, rumble filter switch, loudness control switch, a pair
loads, both channels driven, any frequency from 20 Hz to 20
of high -frequency filters and a unique pre -amp record button
kHz. THD: 0.2%. IM: 0.2%. Power Bandwidth: 4 Hz to 40
which allows you to use the aforementioned Tape 3 jack withkHz. Damping Factor: (1 kHz): 55; (20 to 20,000Hz): 50.
out bypassing tone, volume, balance and filter controls for
Frequency Response: 7 to 70,000 Hz, -1.5 dB. Input Sensi- altering the tonal response of the recording in process. We
tivity: Phono, adjustable from 2 mV to 8 mV; Tape and 2, honestly can't think of a single control facility that Tandberg
adjustable from 150 to 600 mV. Phono Overload: 100 mV.
might have added to this panel-and yet, when that flap is
Preamp Output Level: 2.0 V. Main -amp Input Level: 220 swung back into place, the Tandberg TR -1055 looks unmV.
cluttered, clean and elegant. Incidentally, in case the flap is
GENERAL SPECIFICATIONS: Dimensions: 17 in. W x 41/4 in. H
closed and you're not sure of how the Tape 3 jack is in the
x 12 in. D. Weight: 23 lbs. Price: $579.90 (cabinet included).
circuit (bypassing controls or not) a light in the dial area lets
The Tandberg Model TR -1055 is more than just a worthy you know that at a glance too.
addition to that company's line of receivers which began with
The rear panel of the TR -1055, pictured in Fig. 1, contains
the TR -1020 reviewed here more than a year ago. It is a superb conventional phono tip input and tape output jacks, with each
product in every sense of the word and is NOT just a higher - pair of jacks supplemented by a standard DIN socket. Speaker
powered version of the earlier entry. The sole criticism you connections for two sets of stereo speakers also provide a
will find in this entire review has to do with the listed specifi- dual option-regular screw terminals or polarized sockets. By
cations presented by this reputable manufacturer from Norway
-and that is a two -fold criticism. First, the company failed to
give us enough specifications, omitting such important numbers
uI
II IN Pk fi
from their instruction booklet as AM suppression, Spurious
Response Rejection, Image Rejection and IF Rejection. Since
all of these parameters turned out to be excellent, Tandberg
could have done themselves a lot of good by being more
complete in their tabulation of performance specifications.
Second, those specifications that are listed are almost without
exception too conservative for the highly competitive U.S.
1
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1-Rear panel.
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connecting corresponding plugs to your speaker cables you are
assured of correct phasing if speakers should have to be unplugged and reconnected for any reason. The rear panel also
contains preamp-main-amp jumpers which permit you to
separate the two sections and insert a variety of auxiliary
products such as equalizers, reverb units and the like. Antenna
terminals are provided for either 75 -ohm or 300 -ohm transmission lines and a pair of a.c. outlets (one switched, the other
unswitched) and grounding terminals complete the back panel
layout.
But there is more! If you lift up the chassis and look under it
you will find three input level controls (one for phono, and
two for the pair of "Tape" inputs). These permit you to equalize the levels of these program sources with respect to the
built-in AM and FM facilities but, more important, they permit
you to adjust overall levels so that the front panel loudness
control circuit, when used, becomes a precision device for aural
compensation at low listening levels, rather than the "extra
bass boost circuit" which it has been degraded to in less ambitious designs. To repeat-Tandberg thought of everything
this time!
Figure 2 shows the inside of the chassis, which is a model of
orderliness and careful circuit layout. There are separate
modules for the low-level preamp circuits, tape selector board,
tone control circuits, power amplifier circuits, AM tuner
circuit, FM-i.f. and MPX circuit and left and right power
supply sections. An interesting innovation is Tandberg's use
of two separate rectifier systems to power left and right
channels. There are even small separate modules for circuit
fuses and the various pilot lamps discussed earlier. The FM
front end contains a pair of dual gate FET's plus two conventional r.f. transistors and tuning is accomplished electronically through the use of four back-to-back varactor diode
pairs. The i.f. section contains, in addition to two stages of
amplification tuned by permanently aligned solid state filters,
a multi -purpose CA -3089 IC which amplifies, hard limits and
quadrature -detects the composite audio signal. Although this
IC requires only one tuning coil, Tandberg has elected to use
a double -tuned, primary -secondary quadrature coil arrangement for greater linearity and lower distortion in the recovered audio. The heart of the MPX circuit is a single IC
which operates in the phase -lock -loop mode and requires no
coils or alignment. Nine additional transistors are used in
this circuit and twin -T notch filters effectively reject carrier
products from the output lines. Tone control circuits are of the
feedback type, and two degrees of filtering slope rates are
provided for the two hi -cut circuits. Each power amplifier
section is fully direct-coupled from input to output, with a
differential amplifier in the input stage for proper bias stability. Thermally activated switches as well as mechanical
relays interrupt connection to the speakers in the event of
overloads, shorts or other problems which might otherwise
damage the set.

Tuner Section Measurements
IHF sensitivity of our sample measured 1.7 µV-more like
the 1.6 µV "typical figure" stated by Tandberg than the
"nominal" 2.0 µV listed. 50 dB of quieting was achieved with
an input signal strength of just under 4.0 µV, while ultimate
quieting reached exactly 70 dB as opposed to the 68 dB claimed
for mono FM. Mono and stereo quieting and THD curves are
plotted in Fig. 3. In stereo, S/N reached 65 dB with no external
high frequency filters connected between the outputs and our
measuring equipment. This means that not only was the
random noise level down by that amount, but that all subcarrier products (19 kHz, 38 kHz, etc.) were also suppressed
by at least that amount.
AUDIO

The ultimate THD measurements constitute a "first" in
our laboratory. This is the first time we have measured identical
values of THD for both mono and stereo performance -0.2%!
Who said it couldn't be done? Tandberg claims only 0.3% for
stereo-but our sample proved to be better than that. A couple
of other firsts are represented in the graphs of Fig. 4, where
mid -band separation for stereo FM reached an incredible 50
dB-the theoretical limit of our stereo generator. Separation
remained well above 35 dB all the way down to 50 Hz, decreasing to about 30 dB at 10 kHz. THD in stereo at very low
frequencies approached 1.0%, but at the higher frequencies,
THD was the same for both mono and stereo, approaching
0.5% at about 10 kHz with no evidence of "beats" observed
in either the meter readings or the 'scope display used to
examine the distortion components.
Other measurements made of FM performance were a
capture ratio of 0.9% (as claimed), selectivity of 85 dB (better
than claimed) and spurious response rejection in excess of 90
dB. Automatic switching to stereo takes place with an input
signal strength of 5 µV, while the muting circuits are adjusted
to allow reception of signals of 3µV or higher.
The AM section, while not the most sensitive we have measured, proved to have excellent selectivity and relatively low
distortion -0.8% for 30% modulation. AM tuning, unlike the
FM arrangement, is done by means of a conventional variable
capacitor and i.f. stages in this section are tuned by means
of conventional interstage transformers. I.f. rejection measured 52 dB as claimed, while image rejection was a bit better
than 40 dB. Calibration of both the AM and FM dial scales was
extremely accurate from one end of the band to the other.

Amplifier Measurements
Harmonic and Intermodulation distortion characteristics of

the amplifier section of the TR -1055 are shown in Fig. 5, the
former with an input signal of 1 kHz applied to the Tape 1
inputs. Under these test conditions, with both channels driven
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and connected to 8 -ohm loads, power output reached 66 watts
for the rated THD of 0.2%. Tandberg makes no claims with
respect to this measurement, preferring to quote power output
over the entire frequency range from 20 Hz to 20 kHz at 55
watts.
Figure 6 is a plot of power bandwidth which extends from
4 Hz to 60 kHz (as opposed to the 40 kHz limit claimed by the
manufacturer). Note that at 10 Hz, the curve crosses the 0 dB
level, corresponding to 55 watts. At the high end of the audio
range, the amplifier actually produces a bit more than 55
watts. At the rated power output, THD at 20 kHz measured
0.08%, as shown in the continuous frequency vs. THD graph
of Fig. 7. While we normally present frequency vs. THD curves
for three different power levels (full power, half power and
watt levels), there was no point in showing the lower output
curves in the case of this receiver, since even at full power
output, THD was below 0.2% for all measured frequencies.
At the one watt level, the curve would have actually crossed
the "full power" curve because of residual hum. Residual
hum measured via the Tape input terminals was -76 dB with
reference to full output. Phono hum measured -66 dB with
reference to a 2 mV input signal and with the input sensitivity
adjusted for maximum sensitivity. Since most magnetic cartridges will produce more than 2 mV nominal output with
typical record groove velocities of 3.14 cm/sec., this hum
figure is quite impressive and must be interpreted in the light
of actual cartridge outputs rather than with respect to the high
sensitivity circuits of the phono preamplifier of the TR -1055.
Overall frequency response was flat within 1.5 dB from 4 Hz to
70 kHz. At 100 kHz, audio response was down 2 dB. Phono
overload occurred at anywhere from 35 mV to 100 mV,
depending upon the setting of the input sensitivity control.
Tone control, loudness, and filter response characteristics
of the Tandberg receiver are plotted in Fig. 8, and if you want
to see how filters should be designed for greatest effectiveness, take a look at the steeper sloped hi -filter and the low-cut
filter curves. Note that at 80 Hz and 8 kHz the filters have just
barely begun to cut into the response, while at 30 Hz (a prominent "rumble" frequency) and at about 17 kHz, attenuation
produced by these two filters is some 15 dB. The alternate
hi -filter has a more gradual slope and is intended for use
when moderate high frequency attenuation is desired. Alternatively, both high filters may be used in tandem, which results
in a somewhat steeper attenuation of highs with a lower
crossover frequency.
1

Fig. 5-Harmonic and intermodulation distortion characteristics.
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Listening Tests

Before describing our reactions to the Tandberg TR -1055
under actual listening conditions, there is a useful, additional
"surprise" on the front panel which we found. When you pull
out on the speaker selector knob, the signal strength meter
becomes a power output indicating meter. Since it is calibrated in arbitrary numerals from 0 to 20, Tandberg thoughtfully supplies a chart in the owner's manual which relates meter
readings in this mode to actual power output, depending upon
speaker impedance. A very handy addition for such a powerful set if you have any doubts about the power handling
capacity of your associated speaker systems.
We were not surprised to find that FM performance, and
particularly stereo FM, was superb. The very excellent capture
ratio of this unit actually resulted in audibly better stereo FM
-particularly from those stations where we ordinarily detect
small amounts of multipath distortion even with "best" antenna
orientation. Not a single "usable" signal was blocked by the
introduction of the muting circuit, thanks to its very low but
effective threshold setting of 3µV.
AUDIO
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We think you will agree with

the professionals. The AR -5
is an unusual speaker system that delivers magnificently balanced sound
with a minimum of distor-

its superb mid -range to high
end smoothness and broad
dispersion ... the AR -5's
bass line is solid and
supremely clean, very
deep... had a room -filling
size to it, this is of course,
a function of the excellent
high frequency dispersion
characteristics ... if you
like your music loud, you
will doubly appreciate
the AR -5. It is downright
cheerful about accepting
large amounts of power.

tion in the bass, midrange and high

frequencies. This is made
possible by several AR
advances in materials
technology. The cone of
the 10" woofer, for
example, is molded by a
new low vacuum process
that greatly reduces the
tendency to coloration
heard on conventional
cones of paper or polystyrene. At the cone's
outer edge is a new suspension of urethane
polymer that achieves a
very low distortion of low
frequencies. The hemi spheric dome mid -range
and tweeter are identical
to those found in the
industry standard AR -3a.
The price, only $199. For
more detailed informa tion, please write.

LARRY ZIDE
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TELEDYNE COMPANY

As for the amplifier section, the availability of full power
even down to 20 Hz made an audible difference as we tried to
drive our low efficiency speaker systems to louder and louder
listening levels. We must confess that they "gave up" before
the amplifier section of the TR -1055 did-especially on low,
low bass passages of music. This was confirmed by continued

monitoring of the amplifier's output waveform while listening
to different program material. There's enough reserve power
here to really take advantage of dual location of pairs of
speaker systems-even low efficiency types. We did find that

Technics by Panasonic SL -1200
Direct -Drive Player System

the treble emphasis afforded by the loudness control was a
bit much for us, and so if you use the loudness control at low
listening levels you may want to turn your treble control down
to about "10 o'clock" to offset this slightly exaggerated treble
emphasis. Chances are, though, that when you are working
with this powerful unit, you're not going to spend much time
listening to "background music"-it's just too fine an instruLeonard Feldman
ment for "casual" listening.
Check No. 50 on Reader Service Card

static -balanced type, universal head shell, anti -skating device.
Effective length: 82%32 in. Overhang: 1%4 in. Stylus force:
0.4 grams. Arm Resonance: 10 Hz. Tracking Error Angle:
Within ± 2.0 deg.
This is a beautiful instrument. Anyone who has any interest

in mechanical devices would derive considerable pleasure in
inspecting it to say nothing about connecting it up to his stereo
system or even to a CD -4 installation, since it is already provided with low -capacitance leads in readiness for discrete fourchannel applications. The measured capacitance is 70 pF, which
is exceptionally low.

The motor itself is an interesting device-no commutator,
and a speed selectable by a switch to either 33'/2 or 45 rpm so
as to drive the turntable directly without the need for any
speed -reducing drives which were almost universal a year
ago --no belt, no idler, no mechanical movement to change
speeds. The speed is controlled by an electronic circuit, and
although adjustable over a range of ± 5%, it remains exactly
where it is put with no dependence on line frequency or, within

MANUFACTURER'S SPECIFICATIONS:
Speeds: 331, 45. Platter Diameter: 13 in. Material: Aluminum. Weight: 3.86 lbs. Motor: 20-pole rotor, 15 -pole stator,
ultra -low -speed d.c. brushless motor. Variable Pitch Control:
± 5%. Wow and Flutter: Less than .03% weighted r.m.s.
Rumble: Better than -65 dB (DIN A), -70 dB (DIN B). Dimensions: 17'3/,, in. W, 1357/4 in. D, 73/32 in. H. Weight: 22.1
lbs. (with dust cover). Price: $279.95.
TONEARM SECTION:

limits, on line voltage.
The cast chassis is relatively heavy, and is mounted on four
"audio insulated" legs which combine springs and damping
material for the insulation, and yet may be rotated to adjust
levelling of the platter. The large platter-13-in.-extends
beyond the record area to provide the stroboscope markings:
four rows of die-cast "dots" for both 50- and 60 -Hz line frequency for the two speeds. The mat is molded rubber, attractively ribbed, and of the full diameter of LP records. Cast in
the chassis is an opening for the 45-rpm adapter disc. Cleverly
made with two "levels," the adapter is lifted into a position
where it may be grasped easily by pressing slightly on the back

Direct -reading stylus -force adjustment,

Fig. 1-Underside of chassis with protective molded
plastic cover removed.

Fig. 2-Close-up of arm mounting showing balance and
stylus -force adjusting knob, cue control, anti -skating
control, and arm lock.
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plus cassette features like: 2 Studio -type VU meters accurate enough to be used for
studio recording ... a peak level indicator to signal when distortion reaches critical
levels ... a 3 digit counter with a memory ... long life Cronies/Ferrite heads ... a
hysteresis synchronous motor ... automatic eject system with photoelectric cell ..
eject button
100% solid state ... precision slide controls ... push button function
control panel ... a frequency response of 30 - 19,000 Hz....
.

Before you invest in a cassette deck ... invest in a 100 stamp .. write for this unique,
informative brochure on how to make tape hiss nonexistent. THE BROCHURE IS YOURS FREE!
Just send the coupon below to JVC America, Inc., 50-35B 56th Road, Maspeth, New York 11378.
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half. Along the left side of the chassis toward the front is a
housing for a neon lamp which illuminates the rows of dots
comprising the stroboscope. At the front left corner is a three position lever switch for power and speed selection, and to its
right are two small knobs for vernier adjustment of speeds.
The tonearm is just as loaded with unique-or at least intelligently designed-features. It has all the usual functions and
characteristics such as offset, angled horizontal pivot, viscous
damped lift and lowering mechanism, locking cartridge head,
and so on, but all in a precise form. The one feature that is
unique, in our opinion, is the adjustment for balancing the arm.
This is a true rack-and-pinion type of adjustment, which is not
unusual; many turntables are so equipped. But, once the cartridge and arm are balanced, the balancing knob is then pulled
outward and presto! the indicator is automatically at zero, and
the desired stylus force is set with the indicator functioning
correctly. The arm height is readily adjustable, as is the amount
of lift after the correct normal position is set. Similarly, the
amount of anti -skating compensation is set by adjusting a knob
to the indicated stylus force position.
The dust cover of smoke-colored plastic is molded with slots
which engage with the hinges mounted on the rear of the
chassis, providing easy removal when desired, yet holding the
cover in the upraised position firmly during record changing
operations.

Electronic Speed Control
The motor, described as a brushless d.c. unit, actually
operates on pulsating d.c. controlled by three power transistors,
which are in turn controlled by the interaction of a locally
generated signal of approximately 50 kHz with a toothed wheel
which rotates with the platter. The signal is picked off by three
coils which effectively generate a three-phase 50 -kHz signal.
These three signals are rectified and compared to a reference
voltage from the regulated supply and in turn control the
power transistors which govern the pulsating d.c. which actually
drives the rotor and hence the platter. The advantages of this
system are that there are no 60- or 120 -Hz a.c. hum -producing

Frankmann Integrated Stereo Speaker System

fields around the motor, and the correction signals fed to the
driving power transistors operate so fast that there is practically no deviation from the predetermined speed. Wow and
flutter figures are sufficient proof of this.

Measurements
As usual, the normal system of measurements were made
with this unit to substantiate the specifications of the manufacturer. Using NAB specifications, wow and flutter measured
0.4 per cent. Measured separately, wow was 0.04% and flutter
was 0.035%, all within specifications. Noise and rumble together measured -58 dB below a stylus velocity of 3.54 cm/
sec at 1000 Hz. This measurement was made over the whole
audio spectrum, but machine -run curves supplied with the
machine showed noise and rumble levels ranging between
-50 and -60 dB in the vicinity of 25 to 35 Hz, with no peak
levels exceeding -65 dB over the spectrum above 45 Hz. Truly
remarkable performance. While line frequency variation had
no effect on speed, line voltage did. With the line voltage
lowered to 85, speed dropped off materially. This is undoubtedly not a function of the motor itself, but of reduced
operating voltages for the electronic portions of the mechanism which may cause a shift in frequency of the local
oscillator, or insufficient potential to maintain complete regulation. However, in most instances the normal line voltage
usually exceeds the nominal 117, often rising to 125 or more
during off -peak-load periods. In our tests, speed/voltage consistency was within 0.2% from 90 to 125 volts.
In addition to the fine packaging of the SP -1200, now practically standard with any high -quality Japanese -built product,
the unit is furnished with the ubiquitous polishing cloth, the
necessary screws for mounting the cartridge, the 45 adapter,
a small screwdriver, and a tube of special oil for the motor,
which requires ten drops of this oil after 2000 hours of playing-which amounts to 5' years if the device is used only one
hour per day. The tube of oil should last at least as long as the
C. G. McProud
turntable's owner.
Check No. 51 on Reader Service Card

in.

H x 491/2 in.
x 6 in. D. Price:

W x 24 in. D; Satellites: 43 in. H x 9 in. W
$ 1300, utility cabinet; $ 1600, stained wood

cabinet.

MANUFACTURER'S SPECIFICATIONS
Speakers: Woofer: Four 12 -inch, each channel; Midrange:
Four 8 -inch direct radiator, each channel; Tweeter: Four
diffraction horn, each channel. Crossover Frequencies: 200
Hz, 5 kHz. Crossover Type: 12 dB per octave. Weight:
Woofer: 185 lbs.; Satellites: 30 lbs. each. Size: Woofer: 31

Measuring 31 x 24 x 491 inches and weighing 185 pounds,
which would be considered a massive speaker by anyone's
standards, the Frankmann stereo reproducing system is marketed by King Research. And these are the specifications of
only the woofer section! The midrange and tweeter speakers
are housed in 9 x 6 x 43 -inch satellite enclosures meant to be
suspended on either side of the woofer enclosure to constitute
a stereo installation.
A total of 24 speakers are used in the Frankmann. The woofer section for each channel consists of four 12 -inch drivers.
These are positioned in a multiple configuration with an equal
offset of 13 inches between centers and alternate speakers
canted so as to cross -fire into the room.
The left channel and right channel woofers share a common
enclosure which is sturdily crossbraced for structural rigidity.
All woofers share this common volume of 16.1 cubic feet
with the distinction between left and right stereo woofers made
by their physical location with respect to center of the enclosure. While the woofers are housed in a completely closed
fashion, there is substantial leakage of air through the woofers,
which, together with a common acoustic communication with
woofers of the opposite channel, mean that this was probably
not designed as an acoustic suspension system and ranks more
nearly with a passive radiator vented system than an infinite
baffle system.
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The woofers cross over at 200 Hz to the satellite enclosures
which house midrange and tweeter drivers. These are configured in a line -speaker arrangement with four 8 -inch direct
radiator midrange speakers alternated with four diffraction
horn tweeters. The satellite enclosures are intended to be
positioned on the same plane as the common bass enclosure
and on either side at a height of 18 to 31 inches from the
floor, according to King Research. Since these satellite units
each weigh 30 pounds, this reviewer recommends a sturdy
support for safety reasons.
Speaker connection is made by means of a screw terminal
barrier strip on the rear of the enclosures. Each channel uses
a pair of wires from the appropriate amplifier terminals to

the rear of the bass enclosure. A flexible wire pair supplied
by King Research connects the satellite reproducer to its
appropriate terminals also on the rear of the bass enclosure.
The terminals are well marked and legible and no difficulty
should be experienced in hookup or operation. Each half of
the stereo pair is protected by fuses, access to which is available through holders in a recessed cavity on the rear of the
bass unit.
The unit received by AUDIO was finished in flat black for
custom installation. The only literature supplied to AUDIO
by King Research appears to be more nearly associated with
a patent disclosure than conventional technical information.
This could be very confusing to a purchaser who had not
previously had the experience of reading such prose.
No warranty or user oriented instructions accompanied the
unit delivered to AUDIO.
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Fig. 1-Impedance (A) opposite channel woofer terminals
open and (B) opposite channel woofer terminals shorted.
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Technical Measurements
Figure
shows the measured impedance as a function of
frequency. Because the woofers communicate through the
common enclosure, excitation of one channel causes an interaction with the undriven woofers of the other channel.
Because of this, two impedance plots are shown-one with
the undriven woofer section unterminated and the other with
a low impedance amplifier termination.
The curve marked A is the unterminated companion woofer
measurement and shows two distinct peaks at 27 Hz and 50
Hz in the bass region. This is characteristic of a vented
system and in fact the unterminated woofers constitute the
equivalent of a passive radiator, or "drone cone." One can
anticipate from this that the low frequency response will not
be that of a simple rigid closed box.
The curve marked B is made with a short circuit across
the undriven woofers and clearly shows that the double
resonance is due to passive radiator effects and not to moving
boundary problems in an otherwise rigid enclosure. The B
curve is more characteristic of behavior when driven by stereo
amplifiers of high damping factor and this configuration was
used for all other spectrum tests.
The relatively broad impedance peak at around 2.5 kHz
and dip at 7 kHz do not occur at the stated higher frequency
crossover of 5 kHz. For the majority of program material,
the Frankmann can be considered to be an 8 -ohm system as
specified.
The one -meter anechoic amplitude frequency response
for one-watt input is shown in Fig. 2. The Frankmann is an
unusually sensitive system with an acoustic output per watt
ranking close to the larger horn radiator systems. The response
was measured one meter directly on the axis of symmetry of
a satellite which had been placed directly above and in the
plane of the woofer cones. Low frequency response is impressive with an acoustic output at 32 Hz well above the midrange output available from many conventional direct radiator speaker systems when driven at the same power level.
The frequency response above 200 Hz, measured under
anechoic conditions, is unfortunately very dependent upon
the microphone position. This is due to the "broadside array"
properties of periodically spaced multiple midrange and
tweeter units. A displacement of the space position of the
measuring microphone by less than an inch produces quite a
different looking frequency response. This substantial space
interference may be responsible for an unusual nonlinear
property noted during these measurements. The frequency
response is a function of drive level. Figure 3 is a measurement
of the normalized response at one watt average and 10 milliwatts average drive. The detail behavior in the 3-4 kHz and
9-10 kHz range is different for the two drive levels as is the
AUDIO

JULY 1974

fine detail elsewhere. This effect was completely reproducible
as a function of power and was not due to driver damage
since at no time was measurement made at power levels in
excess of 10 watts average above kHz.
dB
Because the phase response was more dramatically modified
30° OFF SATELLITE
by drive power level and completely changed characteristics
AXIS STEREO
'LEFT POSITION
dependent upon microphone position, no phase plot is included for the Frankmann. This reviewer did not feel that it
QN-AXIS
would be possible to provide a representative phase measurement. The Frankmann is almost totally non minimum phase
above kHz.
The three -meter room response is shown in Fig. 4. To make
K
roo
10K
this measurement, the bass enclosure was floor -mounted and
placed against a flat wall. The satellites were also placed
against the same flat wall as a user might prefer to mount
Fig. 4-Three-meter room response. Curves displaced 10
them and in a manner indicated in literature supplied by
dB for clarity.
King Research. The satellites were oriented with the long
axis vertical and the lowermost part 31 inches above the floor.
The satellites were placed slightly over one meter to the left
and right of the center of the bass enclosure. Only the left
channel stereo speakers were used for test and the right
channels had the terminals shorted to simulate an amplifier
source. The microphone was placed one meter above the
floor and three meters distant from the front surface of the
satellite left channel speaker.
The frequency spectrum of the first ten milliseconds of
sound arrival are shown. The two measurements of on -axis
and stereo listening are displaced 10 dB for clarity of presentation. Much of the midrange -robbing interference evidenced
in the anechoic measurement is filled in by floor, ceiling, and
bass enclosure sound scattering when listening in a room.
The substantial drop in response at 220 Hz for the on -axis
position is due to the fact that the acoustic position of the
woofer is sufficiently far behind that of the satellite that its
contribution does not arrive in time to be passed through the
time gate of this 10 millisecond measurement. The implications of this three -meter measurement are that overall sound
balance will be good between 300 to 10 kHz for most seating
positions, but pinpoint stereo sound images should not be
expected. Additionally, the timbre of percussive instruments
FRONTAL AXIS
with fundamentals in the octave around middle C will change
with listening position. Instruments which have a more steady Fig. 5-Horizontal
polar response.
state characteristic, such as organ, will not be bothered by
this effect and should be accurately reproduced to the satisTOP
faction of many listeners.
The anechoic polar energy pattern for the satellite mounted
in the preferred vertical position is shown in Fig. 5. There is,
in fact, a preferred left and right satellite position due to
an angular offset of the front mounting panel. This is not
mentioned in the literature which King Research supplied;
however, it would appear that the satellites may be mounted
so that the drivers each more nearly face into the listener
position or away from him. To prevent ambiguity, the polar
azimuth plot of Fig. 5 was made with the frontal axis aligned
FRONT
with the axis of the speakers themselves, which means that
if the enclosure were placed flat against a wall, the wall would
be represented by a line passing through the center of this
plot and going from about the 9:30 clock position to the 3:30
clock position.
Figure 6 shows the polar energy pattern for the vertical,
or elevation, axis of the satellites when mounted in the preferred position. The effect of multiple drivers on a total energy
basis is evident in this measurement. Substantial floor and
ceiling reflection is to be expected from the satellites, according
to this measurement.
1

1O

1

Because the bass enclosure handles energy below 200 Hz
while the satellites cover the musical range above that freAUDIO

Fig.

6-Vertical polar response.
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quency, the harmonic distortion measurements were made
separately. Figure 7 shows the harmonic distortion for E,
and A, which are handled by the woofers, while Fig. 8 shows
the measurement for A, and A4, which the satellites handle.
If you like pipe organ and have a large enough listening
room, the Frankmann can provide thrilling reproduction. During all such tests, the output of the test microphone is monitored on an oscilloscope and listened to through an auxiliary
speaker to note any signs of distress. No enclosure buzzing or
driver problems were noted except for the second harmonic
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distortion at E,. The use of multiple drivers clearly relaxes the
demand on any single speaker, enabling high intensity to be
achieved at low distortion values.
To test the woofer which crosses over at 200 Hz, the inter modulation test was performed for the effect of E, (41.2 Hz)
on D, (146.8 Hz). The intermodulation is plotted in Fig. 9 as
a function of power. Again, the Frankman had a very low
distortion. The intermodulation was almost purely amplitude
modulation with virtually no phase modulation in evidence.
A spectrum analyzer display during this test disclosed that the
harmonic distortion on E, was distinctly higher than the side bands about D, due to E,. This is a desirable characteristic.
The crescendo handling capability of the Frankmann is
extremely good. Musical test tones of A, and A4 were not
measurably modulated by superimposed broad -band noise
with an average power level 20 dB above those tones even
when the instantaneous noise peaks achieved 200 watt. Assuming an average acoustical transfer of 95 dB per watt at
one meter, this means that an 87 -dB tone is not measurably
suppressed by a crescendo of incoherent tones with instantaneous peak levels of 117 dB when measured at one meter.
If you like it loud, this speaker will give it to you.
The energy -time plot is shown in Fig. 10. This is a direct
measurement of the arrival time pattern of total energy
density for spectrum components from d.c. to 20 kHz. The
Frankmann does not fare so well in time delay distortion. The
equivalent acoustic positions of selected physical components
is indicated on this figure. The measurement is made one
meter directly in front of a satellite enclosure which has eight
speakers. The speaker directly in front of the microphone is
a diffraction horn tweeter. This is what is labelled "center
tweeter" on this figure. On either side of this tweeter are 8 inch direct radiators which are labelled "middle speakers."
On the outer side of each of these direct radiators are diffraction horn tweeters and then direct radiators, labelled
"outer transducers," to complete the eight radiating elements.
What is labelled "enclosure lateral extremity" is the time
that would be taken by a sound wave expanding from the
center tweeter as a spherical wavefront to traverse the major
length of the enclosure and radiate from the acoustic discontinuity due to the enclosure -air boundary.
The voice coils of the horn tweeters lie behind the front
panel by a number of inches. The voice coil of the direct
radiators is nearer to the mounting surface and a cone compressional wave which travels much faster than sound in air
would, if not elastically terminated by the cone surround,
launch a sound wave that would appear to come from near
the position of the front panel. This would be expected to
be very low in energy.

E6 -3RD A4
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(146.8 Hz) by E, (41.2 Hz) mixed in equal power.
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Listening Test
The Frankmann represents a challenge for listening for
a variety of reasons, not the least of which is its bulk and the
requirement for satellite mounting. When you purchase this
system, have a good idea where you want to place it since it
of furniture that does not lend itself to experimentation in placement.
For listening test, the Frankmann was mounted against a
flat wall with the satellites also against the wall but raised
so that the bottom of the satellite enclosure was just below
the top of the bass enclosure.
The first impression is that of a lot of sound for a little
power. A ten -watt amplifier would supply all the sound most
people would want, if the amplifier were clean. This is a mixed
blessing since amplifier hiss and hum will be quite a bit more
audible with such an efficient system.
One expects, and gets, a lot of clean bass from the woofers.
However, there is one listening problem with the bass which
this reviewer found serious and could not solve completely.
Stated simply, the natural tendency when listening to a
geometrically symmetric stereo installation like the Frankmann,
is to sit with the bass section in front of you and the satellites
symmetrically displaced to front left and front right. When
you do that, there is generally a wall somewhere behind you
that is parallel to the wall against which the Frankmann is
placed. This is a classic setup for a grave room normal mode.
Advertising copy to the contrary, the physics of a localized
bass source with that geometry will create standing waves.
In the case of the Frankmann, this created the sonic illusion
of pipe organs with missing notes in the lower register and
tympani with, to this reviewer, an unnatural change in timbre.
when the Frankmann was positioned against a wall which had
an uninterrupted path of about 32 feet. This reviewer can
recommend the Frankmann bass unit only for very large rooms
when the Frankman was positioned against a wall which had
an uninterrupted path of about 32 feet. This reviewer can
recommend the Frankman bass unit only for very large rooms
when you are sitting far back from the speakers.
The satellite units provide a well balanced midrange from
the standpoint of frequency response, but the stereo imagery
is diffuse and does not lend itself to pinpoint localization.
Massed choral groups, organ music, and symphonic material
were well reproduced with the exception of the previously
mentioned room mode problem. Percussive instruments,
single vocals, and piano were not reproduced to this reviewer's
satisfaction.
The satellites must be oriented vertically. A brief experi-
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Fig. 10-Energy density for first two milliseconds of
sound for perfect impulse with all frequency components
from 20 Hz to 20 kHz.

mentation with listening to the satellites spaced horizontally
soon verified why. The polar fingering in a horizontal direction is so substantial that even without moving one's head,
stereo center stage vocalists hopped kangaroo-fashion from
left to right as they performed.
A very interesting effect was noted when wide -stage material
was reproduced in a location where the opposite wall spacing
was only 14 feet. This close spacing was deliberately chosen
to represent reproduction in smaller rooms. If one turns his
back so the sound source is to the rear, the stereo quality is
almost as good as that when facing the speakers. This would
suggest that smaller problem rooms could be used with the
Frankmann if the speakers were directed so as to increase the
ratio of reverberant to direct sound. In any event, the Frank mann can provide both outstanding bass performance and low
distortion high sound level in very large rooms.
Richard C. Heyser
Check No. 52 on Reader Service Card

004

,.

000

Addendum

USS

In our May, 1974 equipment profile of the ESS preamplifier
and Model 200 amplifier (page 56), we inadvertently inserted
an incorrect graph. Here is the proper version, with our apologies for the error. Ed.
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Classical Reviews
Edward Tatnall Canby

AMERICANA
The World of Louis Moreau Gottschalk. Eugene List, Reid Nibley, pfs.,
Utah Symphony, Abravanel. Vanguard VSD 723/4, 2 stereo discs,

$11.96.

Astonishing-the first "real" U.S. composer, at last given real depth here. Out of
New Orleans, a travelling virtuoso in 50s and 60s, he is of P.T. Barnum era, extrovert and not exactly profound-but his (European -trained) writing is 100 per cent
pro, fluent, sophisticated, tuneful and surprisingly American. No naive composer,
this! He's excellent and Eugene List is ideal pianist for him (21/2 sides), dry but
affectionate, never overplaying. Two big orchestral works too, a piano showpiece
(Nibley) and a semi -tropical symphony, prototype film music. No fake and hokum
in this revival.

The

World of Scott Joplin. Max
Morath, piano. Vanguard Everyman
SRV 310 SD, stereo, $2.98.

Well yes, gotta have Joplin these days. This pianist isn't hothouse-he plays the
rags manfully and with sinew. Helps no end, even with a rather grand piano.
Joplin, plus other rags-two by this pianist (after the fact; he's not that old), and
Marshall, Scott, Lamb, blending right in with J. himself. A bit of rag goes a long
way jazz is enormously more flexible. But it's tuneful, and moderately varied
here within the rigid rag style.

The Dawning of Music in Kentucky
(A. P. Heinric'h). American Music Group,
Neely Bruce, pf. and dir. Vanguard
VSD 71178, stereo, S 5.98 (also SO:

Here's the more usual Americana. The "Beethoven of America" alias (his own
idea) "log -house composer from Kentucky," a transplant from Europe, writes
showy, can't-be -taken -seriously (by us) music to now -corny texts, for a laugh.
Hail to Kentucky (why quotes of "Rule Britannia"??), Voice of Faithful Love,
etc. plus a long Barbecue Divertimento. Piano pieces, little vocal cantatas, a Beethoven-period sound but with curiously jagged 19th c. key changes, not very convincing. For most ears, definitely on the quaint side. Cf. Nonesuch's Stephen Foster
matenal.

VSQ

30028).

NEAR -TO-MODERN
Erich Wolfgang Korngold: Symphony
in F -Sharp, Op. 40 (1950). Munich
Philharmonic, Kempe, RCA ARL1-

0443, stereo,

S

5.98.

into embarrassing Hollywoodese. Too bad. He might have been, but wasn't our
Mozart.

Bob Greene's The World of Jelly
Roll Morton. (Live at Carnegie Hall.)
Narration by Bob Greene. RCA ARL1-

0504,
Liszt:

5.98.
Symphonic

$

Poems.

No.

7

"Festklänge"; No. 12 "Die Ideale."
London Philharmonic, Haitink. Philips

6500 191, $6.95.
Liszt: Symphonic Poems. No. 5
"Prometheus"; No. 8 "Héroide
funèbre"; Mephisto Waltz No. 1.
London Philharmonic, Haitink. Philips
6500 190, $ 6.9 5.
Why not! The Jelly Roll Morton
concert is on RCA's fanciest Red Seal
52

A revealing disc. Korngold in 1910 was a child genius, acclaimed by Mahler et al.,
an opera produced at 13-a new Mozart. In 20s he was out -styled by modernism;
in '38 he arrived in the U.S.-and Hollywood. This 1950 Symphony tries to pull
it all together, painfully for my ears; it is classical "modern" but keeps falling

label, right out of Carnegie Hall, a
re-creation of music approximately 50
years old. The two Liszt records (part
of the complete recording of 13 tone
poems, mostly unknown today) recreate concert music that is only about
twice as old, from the 1850s. In the long
stretch of musical time our "pop" and
"classical" categories are ephemeral,
mainly useful in the record stores. Jazz
is by now almost wholly out of pop.
In effect it is already "classical."
All of this music now must pass
through the presto-changeo of the recording medium, straight into the living

room, where it must be judged strictly
as listening material in a new environment. Neither Jelly Roll nor Liszt had
any such thought (though Jelly Roll
did make early records). Anyhow-it
is an irony and a pleasure that two such
opposites should end up in the precise
same listening league! But here they are,
and if Liszt costs more it is merely because he is imported.
Of course the Jelly Roll music is
the easier to enjoy. I basked in it. Even
his 50-year -old style is of our century,
the chamber -music clarity of the solo
instruments and the even tenure of the
AUDIO
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volume ideal for microphones and just
naturally comfortable for home listening. Set it and leave it. Liszt, though,
is the extreme opposite-he's rewarding
but you must work hard, to get the sense
and pace. So slow! No hurry-the stuff
goes on and on until you think it will
never end. Not good as background,
either, because it is loud-then soft, and
you run for the volume control. The big
Romantic moods, the tears, the bombast,
were thrillingly new in 1850 but now
they sound like film scores. (That's
where the films got it.) You must gear
yourself down, take time and more time,
give all you have, and then the old man
comes through; because he was strong
and his music is strong, if not to our

We gave our best turntables the shaft.
And they're better because of it.
The BSA 810 and 710 have their brains in their
shaft. A carefully machined metal rod holding eight
precision-molded cams. When the cam shaft turns,
the cams make things happen, A lock is released,
an arm raises and swings, a record drops, a platter
starts spinning, the arm is lowered, the arm stops,
thearm raises again, it swings back, another record
is dropped onto the platter, the arm is lowered
again, and so on, for as many hours as you like.

style.
As for Jelly Roll, this is a fascinating
performance because it is at the extreme
stretched -out tail end of a living tradition, with three old-timers of the
actual period, the rest younger but in
direct ear -to-ear descent. You can tell
in moments. It's real! Scott Joplin,
only a few years further back into ragtime, already has gone, the tradition
broken-he returns in revival by those

Deluxe turntables from other companies do much
the same thing, but they use many more partsscads of separate swinging arms, gears, plates, and
springs-in an-arrangement that is not nearly as
mechanically elegant, or as quiet or reliable; that
produces considerably more vibration, and is much
more susceptible to mechanical shock than the
BSR sequential cam shaft system.

who could not have been there, and the
difference is enormous. Joplin is a
treasured antique. Even Liszt, via the
more precise orchestral tradition, is
more directly alive than Joplin, who is
mostly played from the printed notes,
not from the aural memory of heard
sounds.
Amazing, finally, to realize that
Morton, still so alive in music, is on
the far distant side of the entire big band swing era of the thirties and
forties, so much harder, so impersonal
and big and chrome plated. The early
jazz is wonderfully relaxed and human
in comparison.

Gä

,if

,,

When you boy a turntable, make sure you get
the shaft. The 'BSR 710 and 810. From the world's.
largest manufacturer of automatic turntables.
Check No. 5 on Reader Service Card

MAGNEPLANARTM
loudspeakers are .

-

extremely realistic sounding
and they're only 1" thick. Our
top-of -the -line Tympani series
which look like folding floor
screens are sold through Audio
Research dealers. We now have
smaller, less expensive models
available at the following

j

dealers:

AM/FM

5.0

Watt Stereo

Grammes 600
Eloy superb sound at a ve

,/!GW",/

mutec p- ce Exquisitely de
signed '-3h if -size" cabine
with 1C font panel controls;
Fines- American -mace corn
conenfs. Precision encineere
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?

Gromm

THE U.S.

Chedc No. 21 on Reader Service Card

www.americanradiohistory.com
AmericanRadioHistory.Com

III.

Contact us if there is no dealer in your area.

"
MADE

University Stereo / Ridgewood, N.J.
Transcendental Audio / Buffalo, N.Y.
Hi-Fi Gallery / Indianapolis, Ind.
Hi-Fi Gallery / Evansville, Ind.
The Stereo Shop / Cedar Rapids, la.
The Gramophone Ltd. / Norman, Ok.
Audio Uncommon / Portland, Or.
Sound Center / Beverly Hills, Ca.
Stereo Hi-Fi Center / Gardena, Ca.
Garland Audio / San Jose, Ca.
Audio Arts / Livermore, Ca.
Romans / Minneapolis, Mn.
Audio Labs / Ames, la.
Wallace Electronics / Peru, Ind.
Stereo Showcase / Vallejo. Ca.
Stereo Showcase / Sacramento. Ca.
United Audio Centers (2 stores) / Chicago,
United Audio Centers / Deerfield. III.
Gill Custom House / Palos Hills, Ill.
Paul Heath Audio / Rochester, N.Y.
Audio. Etc. / Gainesville, Fla.
Sound Systems / Palo Alto, Ca.
Stereo Workshop / Berkeley, Ca.

finK

stores eve-ytutlere. Or write.
^YOu REixOY

BER (USA) Ltd,,
Blauvelt, New York 10913

/2

flmP
P.O.

EPAN

M A G N
MAGNEPLANAR'"PRODUCTS

BOX 8602, WHITE BEAR LAKE, MINNESOTA 55110

Dealer inquiries welcome.

Check No. 15 on Reader Service Card

The Column
Fred DeVan

HEADHUNTERS. Herbie
Hancock.
Columbia KC -32731, stereo, $4.98.
Who knows what to call it? Jazz?
Jazz/Rock? Or what? For now let's call
it music, very together, usually nonverbal, usually inspired, usually very
personal music! Herbie Hancock has
long been a practitioner of such music.
This album provides a very clear indication of what a craftsman he is in the
art of making m usic. Neither Papa John

Creech, Doctor John nor Rick Derringer
would be totally out of their element
performing on this album and likewise-the Concord String Quartet.
It's happening all around us-musicforget the "type cast" junk that seems
to be an everpresent augery in our
lives today. This music is more universal
than most around. Let's all listen to
music and not exclude its appeal by
sticking a label on it.
Herbie Hancock has a definite and
personal style and maintains a marvel -

Why

I

don't write Negative

ous sense of humor plus enormous
energy. Take the version of Watermelon Man that's on this album as an
example. It's quite a surprise if you
know the tune from its Mongo Santamaria introduction. It really is exactly
what you don't expect. The whole
album is full of such surprises in form,
instrumentation, and texture. It is just
a great record.
We have been getting an incredible
number of records that can justifiably
be called great. This should not diminish what I have to say about Herbie
Hancock, but he is part of the sudden
lift that is being given to the quality
of music that is being recorded.
Herbie is eclectic throughout, no
matter what instrument he is playing
and he plays many, from the expected
Fender/Rhodes, to clavinet and synthesizer. He also plays-pipes? Listen to
Watermelon Man again. The whole
group (5) is as perfect as perfect can
be. Which is in keeping with the recording in every way-perfect! Give us
more!

Reviews, Usually.

Nor am I
usually angry enough to listen
to a bad record twice. Every
record I review is listened to at
least four or five times, and if I outand-out don't like it the first time
around, I rarely will subject myself
to being bombarded by the ugly.
Who needs it? I don't think you do
either, so that's why I don't write
negative reviews. I will only relegate
a record to this status after a re listen at some time other than when
it was first listened to.
Okay, so what about the "usually"?
All that means is that occasionally
a good artist goofs. Like even the
Stones and Dylan have put out
bummers. And I'll tell you if I think
so-as short and quick as I can, so
we can get back to the good music.
Because I would rather take my
time and this space to dwell on all
the good music that's happening
and at times rescue a worthwhile
sleeper from oblivion (if that's posF.DV.
sible).
IAM NOT a masochist.
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RUTA AND DAITYA. Keith Jarrett
and Jack de Johnette. ECM 1021 ST,

6.98.
How would you like to hear an album
made by two established musicians that
creates a new idiom for itself? "Music,"
just plain music as an idiom. Not jazz
or rock nor classical or avant -whatever
is in style now and all the rage! Just
music. No clichés, no patterns, no
strictures or structures, no kula se mama
either! Just a flow of organized sound,
harmonies and rhythms. The record is
organized as any normal record with
cuts, tunes and titles, but these are
window dressing. There are definite
and defined sections but the music just
flows, sort of like an endless loop.
(That's not a bad idea.) You will find
it hard to listen to at first hearing
$

because it demands your total attention.
It is not contemporary chamber music,
but I can imagine bits of it being used
as background behind the announcer or
as a time fill before the appointed news
break. You will never know what record

it is, however, you will certainly be
aware of some lovely music. I find
Jarrett difficult to listen to with frequency (I grew up with McCoy Tyner),
but I'm never bored by him. His sense
of time is unbelievable. His sense of
melody is always fresh and full of
air and warmth. De Johnette is an idol
to me. He can do little wrong. The fabric
these men weave on Ruta and Daitya
is music, and music that owes either
nothing to anyone or something to
everybody. If you take it off and stop
its flow, it could impel you to follow
it with anything. From Sobotnic to
Santana. From Miles to Mahler. From
Deodato to Delius. It could impel
you only if you could stop playing it.
Ruta and Daitya is just lovely music.
This is one where the guys with the big
systems will get the most. (As if they
always don't.) The sound quality and
recording is flawless, as is the music.
ECM, wherever you are, please make a
good round quadraphonic mix out of
this one! Although this does great
played back via Quadraflex, QS, RM or
whatever you want to call it now. The
Germans that did the remix really have
got their act together. It's really a shame
music like this always seems to get lost
or buried. It's too lovely not to hear.
Bravo again, ECM! And most of all,
Bravo Keith Jarrett and Jack de John ette! Bravo music!

PIANO IMPROVISATIONS, VOLUME
Chick Corea. ECM -1014 ST,

ONE.

6.98.
Neither Chick Corea nor ECM will
in all probability make a cent on this
record. It should not be that way, but
only the adventurous among us will
buy a copy. Those of us that do will
pull it out often when a quiet mood
strikes and be delighted with what we
hear and feel. Corea devotees will
at first be disappointed, then elated
$

on second hearing at the very personal
nature of what he does. It's like being
a voyeur. Like standing with your ear
to the keyhole of Chick's living room
on a Sunday morning. One man, one
piano, one flood of ideas. He is playing
AUDIO
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for himself and makes no bones
about improvisations of a wide reaching
musical mind. In its way this is very
much a concept album. There is a
flow in it that maintains a frame of
mind conveying a singing, melodic,
lyrical improvisation. Corea is a
craftsman intimate with his instrument.
The totally gentle expressions are those
of an artist whose ability to communicate is as solid as the Rock of Gibralter.
From beginning to end this first volume
of improvisations holds true to its
title, the sense of performing is not
there. Chick just brings you into his
senses and expresses. It is as if he recorded this, totally isolated in a vast
alone place, a piano and he transported
to an endless, warm, silent void. The
recording is noiseless, popless, distortionless, and hissless perfection. It had
to be! (If only the classical world had
it so good.) The piano was miked without flaw and the fact that records can
be made without noise is proven once
again.
The two sides are at the same time
different and yet alike. His speed and
startling lyrical phrasing are developed
in contrapuntal lines that find their
own peaks and valleys and end where
they end. No form, no pattern, but
always that consistency of flow that
makes you feel that you are hearing
through an acoustic peek hole someone who is unaware that you or the
microphone are there.
Side one contains the following
titles: Noon Song, Song for Sally,
Ballad for Anna, Song of the Wind and
Sometime Ago. Side two is entitled
Where are You Now? and is a suite of
eight pictures. The only "liner note"
is one sentence: "This music was
created out of the desire to communicate and share the dream of a better
life with people everywhere," signed,
Chick Corea. Picture Five is 32 seconds
long. Sometime Ago is 8:20. In every
moment of the whole record, he fulfills his desire-beautifully. This is a
wonderful album. This is a brilliant
album. This is volume one. Enjoy!
Volume two is on its way.

Thé ADC-XLM.
A significant difference.
For years, the
e}perts, audio pro-

The phono cartr:dge, the smallest
and perhaps the
mpst-critical element in a home
music system, can
make a significant
difference in your
perception of
recorded music.
If it does its job well, it can
convey a startlingly real sense of
the original musical experience. If
it doesn't, you end up with a pale,
distorted imitation. Or worse, a
permanently damaged record.
For only the cartridge comes
irto direct contact with the fragile
record groove and translates its
microscopic undulations into intelligible musical sounds. .

Pre
hznd

fessionals, have
rclieddupon ADC
cartridges to provde faithful record
reproduction and
protect their valu gale collections.
Today, more than
ever, the choice of the experts is the
new ADC-XLM- a cartridge of unmatched performance and reliability.
At a modest 150, it can make a
significantdiffe-ence in your
own music system.
For complete information and
reprints of independent test lab
evaluations wri;e: Audio Dynamics
Corporation, Pickett District Road,
New Milford, Conn. 06776.

'Audio Dynamics Corporation

IlltinteSh

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.
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SAIL. Loggins & Messina.
Columbia CQ 32540, quadraphonic,
$ 6.98.
Well, if Paul Simon did it, so can
Loggins & Messina. The opener is a
Reggie Bandwagon tune-what a
downer. Fortunately it is 2:29 short!
They will sell a million of 'em. From
that point on, it's all uphill towards
pure Kenny Loggins & Jim Messina.
By the time you get to cut four, you
are really glad you put it on.

FM/FM STEREO -AM TUNER AND PREAMPLIFIER
Mcl ntosh Laboratory, Inc.
East Side Station P.O. Box 96
Binghamton, N.Y. 13904
Dept.

SEND

1

TODAY!

NAME
ADDRESS

CITY

STATE

If you are in

ZIP

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. 16 on Reader Service Card
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Why should an FM Tuner
cost $1,050.00?

should, only if you want the finest sensitivity, lowest distortion, best
separation, exceptional selectivity, most filters, adjustable muting, biggest oscilloscope, most accurate digital readout, and not least of all,
the most reliable FM Tuner ever made. To find out what makes the
SAE Mark VI FM Digital Tuner the finest tuner money can buy, send in
the coupon today.
It

SAE, Inc., Electronics Division
P.O. Box 60271, Terminal Annex, Dept. A-774
Los Angeles, California 90060

Gentlemen:
Please rush free information on the SAE Mark VI FM
Digital Tuner by return mail.
Name

Address

City

Zip

State

Check No. 23 on Reader Service Card
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Fortunately, the Caribbean is not all
that big and they leave it in their wake
on side one and get it on real nice on
side two. Side one certainly has its
merits and moments of brilliance,
as you would expect from Kenny &
Jim, but side two is what counts as
together music. Each is a separate
album-one side each. Here on side
two Loggins & Messina are definitely
under full sail!
The quadraphonic mix throughout
super and gimmickless. Bravo! Good
quadraphonics is a hallmark with them.
Pathway To Glory is a winner. They
really stretch out on their voyage, and
even if the rest was a dud this cut is a
work of art. The whole crew gets into
a perfect groove. It's a fine, fine crew
with a captain and helmsman that have
long ago assured us that they will never
really let us down. And they don't!
I won't compare this album to its predecessor since Loggins & Messina, CQ31748, is so different. With full sail
they behaved like the competent artists
they are and stuck their necks out a bit.
These guys always seem to win no
matter how deep or shallow the water is.
Full Sail is a good album and logical
in all that growing and sailing around
means. Let's face it, after Your Mama
Don't Dance, Golden Ribbons and Angry
Eyes, what do you do? I guess you do an
album like Full Sail. They will never
have to look back and feel bad about
anything except maybe the gastrointestinal problems of the first cut.
is

Sound That Penetrates The Clou
Your music system should give you the ability
to escape all electronic clouds. You should he
able to press a button (or two), select a program
and drift away. That is what we at STR have made
available to you through our high efficiency
maximum performance, yet moderately pr
loudspeakers. Even with what some colt
"low" power amplifiers our speakers
all the clean, precise sound you require to
your way to listening ecstacy. If you have not
able to achieve this advanced state of sen
delight with your present speakers, consider
penetrating the clouds with STR.

We will be pleased to send you
an information package on our

complete line if you will write
or call:
SOUND TECHNOLOGY RESEARCH
3516 LaGrande 8

Sacramento,

Full Sail gets underway with a
Jamaican oriented fart. I guess you have
to start somewhere! A refreshing breeze
grabs them and blows away the concessions to those guys who count the
beans and the Loggins & Messina ship
gets its spinnaker unraveled and they
chart a course to fill the jib and mainsail. My Music (cut three) is just too
short. A Love Song (cut four) is just as
nice a song as you will ever hear. But
they don't really get their bow and
rudder going together till cut five You
Need A Man. Coming To You (cut six)
shows you they have found their heading and are under full command. I
don't know if this is a "concept" album
or not! The jacket is full of palm trees
and island motifs and has six boating
photographs. Cat Stevens and the Stones
recorded their last two albums in
Jamaica and no Reggie. The Tidbits
(if you don't know who they are-you
will) live in Jamaica and little "Johnny
Nash" gets into their work. The strangest thing about this disc, with all its
coconuts and bronzed bodies, is that
it was recorded in downtown Hollywood!

C
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Piezo What?

Jazz at Blues
Martha Sanders Gilmore

Cleo Laine: Am a Song
Musicians: Cleo Laine, vocals; John
Dankworth, orchestra.
Songs: I'm Gonna Sit Right Down and
Write Myself a Letter; Early Autumn;
I

Friendly Persuasion; There Is a Time;
Day When the World Comes Alive;
I Am a Song; It Might As Well Be
Spring; Music; But Not For Me; Two Part Invention; Talk To Me Baby;
Thieving Boy; Hi -Heel Sneakers.
RCA LPL1-5000, stereo, $5.98.
Come languish in the loveliness and
lyricism of Cleo Laine. Her cool liquid
tones will enchant and embrace you.

Singer Cleo Laine became an overnight sensation in New York following
a Carnegie Hall concert on April 26,
1973. Her repertoire is exceedingly
extensive and varied and includes a
live album from a memorial concert to
the renowned poet T.S. Eliot with such
luminaries as Peter O'Toole, Laurence
Olivier, and Paul Scofield, a cast album
and personal triumph for Cleo from the
London production of Showboat which
occurred in 1971, and song cycles by
several "serious" composers. Among
her other accomplishments is a version
of William Walton's Facade and numerous other more conventional albums
as well as singles, including one which
took its place among the "Top Ten"
charts when Miss Laine was prima
donna in a Kurt Weill opera in Sadler's
Wells in London. In addition, Cleo
Laine recently made her Washington
debut on September 17th at the John
F. Kennedy Center for the Performing
Arts in the Center's Shakespeare and
the Performing Arts Festival, offering
a program
appropriately entitled
"Shakespeare and Other Things." It
received rave reviews.
In this album also Miss Laine extends herself material -wise, reaching
deep into the Bach bag for a swinging
version of one of his Two -Part Inventions in which she scats mightily over
J.S. Bach's fugal configurations, sounding for all the world like one of the
Swingle Singers, which all goes to prove
that Miss Laine can sing anything.
On hand with her here is her husband,
the very talented John Dankworth, a
composer, the best known bandleader in
England, and a musician as well who
AUDIO

plays clarinet and alto saxophone. It
was Dankworth who did the fine arrangements on this LP along with Ken
Gibson and one assumes that it is he
playing clarinet and alto here as well
although the record doesn't ever state

The Polk Audio Model Nine is a
floorstanding
definition
high

system which employs many
unique concepts in order to recreate the sound field of a live
performance. A dipolar sound
source. it combines an 8" pasradiator, four extended
sive
range 4 "' drivers, and the
exceptional Polk Audio piezoelectric high frequency unit in
Cona slender and attractive
trolled Dispersion Array

it.

Side one features Cleo with full
orchestra, Dankworth extracting lustrous
playing from his forces. The second
side has Miss Laine with a smaller,
more intimate group and is all the more
bouncy for it.
A composer of sad songs, Dankworth
plays some fine clarinet in his composition Thieving Boy, a melancholy carollike tune in which he and Miss Laine
perform pleasing intervals apart. And
Cleo Laine truly does Dankworth's
bluesy I Am a Song justice. She doodles
along quickly in I'm Gonna Sit Right
Down and Write Myself a Letter, projecting her extremely flexible voice
against Dankworth's alto, displaying
a cool charisma. Non-stop and without
a break, she goes into a bossa novaish Early Autumn, showing off her
real sense of pace in a voice that has
hints of Sarah Vaughan, traces of Ella
Fitzgerald, and glimmers of Morgana
King.
In the Quaker song Friendly Persuasion, Miss Laine will soothe and envelop you in a cushion of velvet,
permitting no sharp edges to peep
through. She enters the bittersweet
world of Charles Aznavour in There
Is a Time, full of mixed tempos that
rush forward, then relax pensively.
It resembles a Broadway hit as Miss
Laine creates genuine excitement with
her plush, opulent voice and her curvaceous intonations.
Day When the World Comes Alive
has a Blood, Sweat, and Tears flavor
to the arrangement, the sound of today
as Cleo demonstrates her far-reaching
range. But most startling of all is her
way up, incredibly high "G" in Carole
King's rollicking Music. Her voice is at
its luminescent best in It Might As
Well Be Spring, having a firm round
sound to it and displayed here with a
minimum of accompaniment.
She sings a heart -felt rendition of
But Not For Me by George Gershwin,
(Continued on page 63)
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Price: '165°°
Dealer Inquiries Invited

polk

431 Notre Dame Lane,
Baltimore, Maryland 21212
301

532 8004

Check No. 20 on Reader Service Card

A quarterly for the craft audio

buff

FUTURE FARE: A tonearm,preamp, a custom Dyna Stereo 70,
Hiss filter, Synthesizer, Transmission Line Speakers, A variable inflection 3 -way tone control-and
much more.
PROJECTS PUBLISHED: a 9 Octave equalizer,Dyna PAT-4 update,
power amps and preamps, a simple
mixer, two 4-channel decoders and
two encoders, 9 octave electrostatic speaker with a matching 900 W.,
Direct coupled tube amplifier. . .
plus much more.
"Absolutely top quality...the only U.S,
publication completely devoted to the
really serious audiophile constructor."
-Craig Stark, Columnist,Stereo Review

For a free prospectus
Name
Address
City

&

full details:

State
ZIP
Quarterly: $7 yr.; 3 years $20.
P.O. Box 30,
Swarthmore PA 19081

1

Advertising Index
ADVERTISER

PAGE

ADVERTISER

Dixxon Corp.
Cassette Album System

25

AKG

Microphones
Check No. 31 on Reader Service Card

Dynaco, Inc.
High Fidelity Components

43

Acoustic Research Corp.

53
Precision Electronics
Grommes Components
Check No. 21 on Reader Service Card

33
High Fidelity Components
Check No. 9 on Reader Service Card

on Reader Service Card

1

47

ESS, Inc

AR -5 Speaker System

Check No.

57
Polk Audio
Loudspeakers
Check No. 20 on Reader Service Card

Write Direct to Advertiser

Write Direct to Advertiser

39

AKAI America Ltd
GXC-75D Cassette Deck

Electronic Enterprises
Microphone Modules

Write Direct to Advertiser

PAGE

ADVERTISER

67

Write Direct to Advertiser

64

Ace Audio Co.
Zero Distortion Preamp

PAGE

63

17

Revox Corp.
Beyer Microphones

Write Direct to Advertiser
65

Rhoades & Co

Teledaptor

Write Direct to Advertiser

Write Direct to Advertiser

35

Aria Corp.
Braun Loudspeakers
Check No. 30 on Reader Service Card

31
Fairfax Industries
Speaker Systems
Check No. 10 on Reader Service Card

57

Audio Amateur
Subscription Information

Write Direct to Advertiser
55

Audio Dynamics Corp.
ADC-XLM Cartridge

Kenwood

Write Direct to Advertiser

36
Audio Research Corp
High Fidelity Components
Check No. 3 on Reader Service Card
17

Audio-technica U.S., Inc
Cartridges
Check No. 4 on Reader Service Card
53

BSR (USA) Ltd.
5

Check No. 14 on Reader Service Card

3

7

High Fidelity Components
Check No. 6 on Reader Service Card
Venturi Speakers
Check No. 7 on Reader Service Card
Bose Corp.

6

13

32
Cerwin-Vega
High Fidelity Components
Check No. 12 on Reader Service Card
Crown International

23

DC300A Amplifier
Check No. 8 on Reader Service Card
Discwasher, Inc
Disc Cleaning Products

Write Direct to Advertiser
58

2

69

Saxitone Tape Sales
Magnetic Tape

Write Direct to Advertiser
Schwann Record & Tape Guide
Current Listings

63

69
56
Scientific Audio Electronics
High Fidelity Components
Check No. 23 on Reader Service Card

Write Direct to Advertiser
53
Magnepan
Magneplanar Loudspeakers
Check No. 15 on Reader Service Card
Cover 3
Marantz Co.
Speaker Systems
Check No. 43 on Reader Service Card

McIntosh Laboratory, Inc.

Check No. 16 on Reader Service Card
McKay Dymek
High Fidelity Components

11

Equalizers and Preamps
Check No. 24 on Reader Service Card

56
Sound Technology Research
Loudspeaker Systems
Check No. 25 on Reader Service Card
19
Stanton Magnetics
Cartridges
Check No. 26 on Reader Service Card

68
29
Superscope, Inc.
Plus 2 Recording Tape
Check No. 63 on Reader Service Card

Write Direct to Advertiser

PAIA Electronics
Synthesizer Kits

Soundcraftsmen

55

Free Catalog

High Fidelity Components

Write Direct to Advertiser

Check No. 22 on Reader Service Card

Write Direct to Advertiser
Logic Newsletter
Sample Copy

on Reader Service Card

BIC International

37

SR -21 2

Back Cover

KR -7400/6400/5400

6
Audionics, Inc
Loudspeakers
Check No. 2 on Reader Service Card

Turntables
Check No.

45
JVC America, Inc
High Fidelity Components
Check No. 13 on Reader Service Card

Sansui Electronics Corp.

70

Write Direct to Advertiser

5
Technics by Panasonic
Speaker Systems
Check No. 27 on Reader Service Card

Phase Linear Corp.

30
700B Amplifier
Check No. 18 on Reader Service Card

15
United Audio Products
Dual Turntables
Check No. 28 on Reader Service Card

Cover 2, 1
U.S. Pioneer Electronics Corp.
High Fidelity Components
Check No. 19 on Reader Service Card

24
Utah Electronics
Speaker Systems
Check No. 29 on Reader Service Card

AUDIO

JULY 1974

(Continued from page 57)
then really belts it out and gets a beat
going in Johnny Mercer's Talk To Me
Baby, an inexplicably obscure song by
one of the greatest songwriters of all
times.

Who knows?
What is new in recorded music.
What favorites have been re -issued.

Whether tapes are available.
What can be obtained in quadraphonic.

Jim Cullum's Happy Jazz: Listen
Some More
Musicians: Jim Cullum, Jr., cornet;
Mark Hess, trombone; Gene McKinney, trombone; Cliff Gillette,
piano; Buddy Apfel, tuba; Jim
Newell, banjo; Harvey Kindervater,
drums; Bobby Gordon, clarinet.
Songs: The Eel; Playin' Hooky;
Wes termoreland Weave; Savoy Blues;
All My Love; Kansas City Stomps;
Wherever There's Love; High Society;
Whinin' Boy Blues.
Audiophile AP 120, stereo, S5.95.
With all due respect to the sincerity

of Jim Cullum's happy warriors, this
is another one of those stiff, plodding
revivalist collections by a group of
white,
middle-class
buff/musicians

self-consciously playing old time New
Orleans jazz.
What is lacking here, and what is
present in authentic New Orleans
music is the intuitive, joyous ensemble building; the genuine compulsion to
swing. The trouble with bands like
Cullum's and with other New Orleans
revivalist groups is that they lack the
elastic swinging beat, the danceable
lilt of a true New Orleans or Dixieland
jazz band.
John Lissner
Sound: A
Performance: C -

MINIATURE
CONDENSER
MICROPHONE
MODULE.
F L

ECTET

MOD. 5333

Shown resting on a dime, this high quality
sound transducer can be incorporated into
surveilance, musical, or recording Instruments. Rebuild and update old microphones.
Measuring about Ya" square, The Model 5333
contains an integrated circuit FET matching amplifier inside with a frequency response to 16 Khz. Compatible moon) output impedance. $17.50 postpaid in USA and
Canada.
Other models and complete conventional

condenser microphone kits also available.
Write for free brochure covering our complete line of microphones.
ELECTRONIC ENTERPRISES
3305 PESTANA WAY DEPT. A
LIVERMORE, CALIFORNIA
94550

Schwann knows.
Schwann is that world-famous, ever -so useful compendium of record and tape
information. Issued in two volumes-lists
60,000 currently available records and
tapes in many different categories to suit
every taste and every need. Schwann
knows plenty and tells all!
Schwann -1 Monthly.

Special new listing section has
latest releases: records, 8 -track cartridge and cassette
tapes. Nearly 45,000 total listings on 773 labels in
classical, recent popular, rock, jazz, musical shows,
country, opera, ballet, electronic, quadrasonic, etc.
95¢ at your dealer's.

Schwann -2

Semi-annual catalog for specialized categories: pop more than two years old, classic jazz, older
and re-released mono and reprocessed stereo classical
recordings, classical on lesser -known labels, international pop & folk on domestic labels, spoken, educational, religious, etc. 85¢ at your dealer's.

Get more pleasure.
There's more joy in recorded music when you get exactly what you want.
Keep Schwann at hand, and always refer to it before you buy.

SPECIAL PRICE SAMPLE OFFER
If your favorite store doesn't carry Schwann, order samples by mail, but please
try your dealer first. Prices include postage and handling.
$1.50
® Latest Schwann -1 (monthly)
Latest Schwann -2 (semi-annual)
$1.25
Combination Offer: latest Schwann -1 (monthly) and
latest Schwann -2 (semi-annual)
$2.50
Newly revised Basic Record Library booklet.

3
I

Lists 1,000 suggestions in classical music by musical periods for your enjoyment.
Send 25¢ for cost of handling, also 10¢ stamped self-addressed long envelope.

enclose $

for the items checked above.

Name
Address
City

State

Dealer's Name

&

Zip

Address

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

FOR SALE

FOR SALE

RECORDING TAPE, lowest prices.
TAPE CENTER Box 43058, Washington, D.C.

SCOTCH MAGNETIC TAPE, discount Box 167A
Orwigsburg, Pa.

20012.

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

NORTHERN N.J.'S FINEST AUDIO STORE, 20
minutes from N.Y.C. Bozak, B&O, Hartley,
Infinity, Magneplanar, Marantz, Phase Linear,
SAE, Thorens. Write or Call
Quintessence,
UNIVERSITY STEREO 57 E. RIDGEWOOD AVE.,
RIDGEWOOD, N.J. 201-447-5700.

SCOTCH

MAGNEPLANAR® LOUDSPEAKERS are extremely realistic sounding. Our top quality models
are sold thru AUDIO RESEARCH dealers, some
of which advertise on these pages. We now
have two less expensive models for sale. They
are the MG 1672-P Room Divider and the
MG2167-F Floor Standing Model. You may buy
direct from the manufacturer until there is a
dealer in your area. Write us for details. Magne pan Inc., P.O. Box 8642, White Bear Lake,
Minn. 55110.
ONE STOP for all your professional audio
requirements. Bottom line oriented. F. T. C.
Brewer Company, P.O. Box 8057, Pensacola,
Florida 32505.

ADAPTERS -Fit Revox, Crown,
Robert, $3/pair postpaid. No C.O.D.
Quantity prices available. John Kountz, 1065
Van Dyke Dr., Laguna Beach, Calif. 92651.
NAB

HUB

TEAC,

MAKE A SOUND CHOICE. Our switching equipment allows instant comparing of all our products.
Audio Research, Magneplanar, B&O, Braun,
Crown, DBX, Decca, Infinity, Phase Linear,
Rabco, SAE, Soundcraftsmen and many more.
SOUND SYSTEMS
Palo Alto, Calif. (415) 328-3761.
Mill Valley, Calif. (415) 383-6556.
DECCA MK V EXPORT -HAND SELECTED.
Custom lateral damping for SME tone arms (for
maximum performance)
SOUND SYSTEMS
Palo Alto, Calif. (415) 328-3761
Mill Valley, Calif. (415) 383-6556

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

DIAMOND NEEDLES and Stereo Cartridges at
Discount prices for Shure, Pickering, Stanton,
Empire, Grado and ADC. Send for free catalog.
69
Kensington Station, Brooklyn, New York, 11218.
LYLE

CARTRIDGES,

Dept.

A,

P.O.

Box

SPEAKER SPECIALIST. TOBY Corporation of
America, 4620 Camp Bowie, Fort Worth, Texas

76107.
101/2' RECORDER SPECIALISTS: Used boxed
101/2" metal and fiberglass recording reels NAB
center Metal $2.00 each fiberglass $1.25 each.
New 1 mil quality tape on above metal reel 5
for $24.00 on fiberglass 5 for $19.00. Replacement content labels for 101/2" tape box samples
S.25 Soundd Investment Co., POB 88338
Dunwoody, Ga. 30338.

MARK LEVINSON AUDIO SYSTEMS, F.M.I.
Audio Research, RTR, SME, Ortofon, SL 15E Mark
Il. The Stereo Lab, 158 Captains Walk, New London, Conn. (203) 447-9802.

THE MONEY SAVER! Write STEREO SPECTRUM,
Box 1818, Miami Beach, FL 33139.

CANADIANS -DEEP DISCOUNT PRICES. Name
All
"Canadian
components.
Warranty" protection. - No catalogues. Send
quotation requests to Cartronics, Box 820,
Hazeldean, Ontario.

Brand

Hi-Fi

FREE 64 PAGE CATALOG offers hundreds of
recordings of rare Renaissance, Baroque and
Classical music. Some records priced as low as
$1.00 each! All late recordings. In stereo only.
Musical Heritage Society, Box 932 -AU, New York,

N.Y. 10023.
THE AUDIO RESEARCH ROOM. The complete
range of Audio Research equipment on display
under ideal listening conditions. By appointment
C.M. Santmire. AUDIO SYSTEMS & DESIGN,
5421 South 84th St., Lincoln, Nebraska 68516
(402) 489-9888.

TRANSCENDENTAL AUDIO, LTD. BUFFALO,
N.Y. 716-897-3984.

PROFESSIONAL AUDIO

EQUIPMENT: Micro-

phones, recorders, equalizers, limiters, turntables, lathes, cutterheads, disc mastering
systems, portable mixers, consoles, alignment
tapes. Package deals and installations. Request
Flyer. Wiegand Audio, Middleburg, Pa. 17842

717-837-1444.
INDUCTORS, MYLAR CAPACITORS, networks
& raw speakers plus, new 4 channel (commode/
satellite) speaker system component kits, Custom
networks (manufacturers inquiries invited). New
catalog, Mike Lewis, 3673 W. 113th St., Inglewood, Ca. 90303.

IMF, B&W, DAHLQUIST, QUAD, BRAUN,
CROWN,
TANDBERG,
McINTOSH,
B&O,
REVOX, ADVENT, STAX, ORTOFON, BEYER,
PHASE LINEAR, and many others. Also wide
selection of first-class used equipment. Expert
advice. No sale final until you are satisfied.
Davis
St.,
AUDIO CONSULTANTS, 517
Evanston, III. 60201. (312) 864-9565.
FLAT FREQUENCY RESPONSE TO 18 Hz.
Sound Systems presents its new EarthShaker One
woofer system. The system includes an electronic
crossover variable from 20 to 300 Hz and 100
watt rms amplifier.
SOUND SYSTEMS
Palo Alto, Calif. (415) 328-3761.
Mill Valley, Calif. (415) 383-6556.
ALTEC, AUDIO RESEARCH, Beyer,
INFINITY,
DECCA,
DAHLQUIST,
CROWN,
KLH 9s. Koss, Mark Levinson, Ortofon, PHASE
LINEAR, PML, REVOX, SAE, Sennheiser, Sony,
Stanton, Supex, Tandberg, TASCAM, Thorens,

AKG,

etc....

HI-FI HAVEN
28 Easton Ave.
New Brunswick, N.J. 08901

201-249-5130
ROGERS B.B.C. MONITOR, IMF, B&W Ltd.,
Celestion, Radford, Decca, ERA, Connoisseur,
Audionics TL -90, Goldring, Revox, Beyer, Lamb
and more. Custom design and modifications.
SUFFOLK AUDIO, INC., 120 Boylston St., Suite
220, Boston, Mass. 02116. (617) 423-2051.

RECORDING TAPE: Dozen reels 2400', $ 14.00;
dozen 1200', $11.00; 24 reels 900', $8.00;
24 600', $6.00. Postpaid, Guaranteed. Mitchell,
Box 132, Flushing, N.Y. 11367.
BUY DIRECT FROM ENGLAND'S HI FI MAIL
ORDER SPECIALISTS! SAVE ON SME, LEAK,
DECCA, TANDBERG, REVOX, GOLD SPEAKERS,
ELECTROSTATIC SPEAKERS,

B&O, CELESTION,

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 $3.00 GREEN BANK SCIENTIFIC,
Box 100C, Green Bank, WVa. 24944.

TRANSCRIPTOR, CAMBRIDGE, AUDIO DESIGN,
KEF.
GOLDRING,
LOWTHER,
ORTOFON,
INSURED SHIPPING QUOTES FREE OR SEND
$2.00 BILLS TO INCLUDE LITERATURE. GOOD WIN LIMITED, 6 BROADWAY, WOOD GREEN,
LONDON, N. 22 VISITORS WELCOME TO SHOW
ROOMS PHONE 888-0077.

BOSE 800 SPEAKERS and amplifiers. Phase
Linear amplifiers, Shure mikes, mixers. Specialists in Professional Sound and Service. COMMTROMICS, 108 W. Poplar, Mankato, Minn.

OPERA TAPES. Historical performances of past
40 years. Unbelievable treasures and rarities.
ALSO LP RECORDS. Free catalog. Ed Rosen,
Box 97, Freeport, N.Y. 11520.

56001. 507-387-8291.

WORLD'S FINEST LOUDSPEAKERS on DEMON-

HI-FI YEARBOOK 1974 Complete guide to
British stereo. 460 pages, hard cover. Specifications on 2000 products, 800 photos. Directories of British magazines, books, dealers,
$8.95 plus 50C postage.
manufacturers.
AUDIOPHILE SYSTEMS, 5242 N. Keystone,
Indianapolis, Indiana 46220.

CORPORARESEARCH
STRATION -AUDIO
TION'S NEW T -1A, T -II, T -III, IMF MONITOR III,
STUDIO Ill, ALS 40, ESS AMT -1, RTR 280DR,
ESR-6, CERWIN VEGA 320 MT -320C. HEGE MAN, QUAD, BROCHURES AVAILABLE. PAUL
HEATH AUDIO, 354 STATE, ROCHESTER,
N.Y., 14608 (716) 232-2828.

Rates: 254 per word per insertion for noncommercial advertisements; 50¢ 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 c/o AUDIO, 134
No. 13th St., Phila., Pa. 19107. For more information about classified advertising, circle Reader Service Card # 135.
AUDIO
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FOR SALE

FOR SALE

LOADED MAXELL UDC-90 CASSETTES. TEN FOR $17.00. PRIVATE LABELING

AUDIO RESEARCH, AUDIONICS TRANSMIS-

CUSTOM

AND OTHER CUSTOM LENGTHS AND TAPES
AVAILABLE. MJS, 1126 Cobb St., San Mateo,
Calif. 94401.
FREE ROOM EQUALIZATION with purchase of
filters. This is not a misprint. Music and Sound,
Ltd., 111/2 Old York Road, Willow Grove, Pa.

19090 (215) 659-9251.
Inventors -Engineers
OUR INDIVIDUALLY CALIBRATED London
Exports, Ortofon and Supex moving coils,
B&O and Grace supers are incomparable in our
customized damped S.M.E.'s. Music and
Sound, Ltd., 111/2 Old York Road, Willow Grove,
Pa. 19090. (215) 659-9251.
+ Levinson Cartridge Preamp +

FOR ADULTS
ONLY-Outstanding Comedy
track cartridge -cassettes.
tapes on open reel
Write for flyer and prices. House of Comedy,
16131/2 N. Mariposa Ave., Los Angeles, Calif.

-8

90027.
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: Mike
Santillo K&L Sound Services Co. 75 N. Beacon
St. Watertown, Mass. 02172.

ENGLAND'S LEADING MAIL ORDER AND
DISCOUNT SPECIALIST OFFERS: -SME, B&W,
Cambridge Audio, Revox, Armstrong, Celestion,
Decca London Mk V cartridge at very low price,
Decca Tornarm, Sansui, Trio. And many other
English leading products, at very competitive
price. Please send for individual quotations. Reply
by Airmail. Shipped immediately. Freight collect.
Southern Audio Services Ltd., 43 High Street,
Kingston Upon Thames, Surrey, England. Telex
no. 935437.

PROPRIETARY CUSTOMIZED MODS reduce
tone arm friction, damp spurious resonances,
minimize torsional forces, improve tracking, and
reduce record wear. For S.M.E. series I, II,
and low mass -830.00. For Rabco SL -BE
8100.00. From the laboratories of Music and
Sound, Ltd., 111/2 Old York Road, Willow Grove,
Pa.
19090. (215) 659-9251. New products
shipped prepaid/insured.
Special! Dynaco ST-70 Mods!

-

PROTECT YOUR LPs. Poly sleeves for jackets
80 round bottom inner sleeves 60 Poly lined
paper sleeves 130 White jackets 300 Postage
$1.00. House of Records, Hillburn, New York

10931.
OREGON'S ONLY AUDIOPHILE STORE has
things.
Radford,
some uncommonly good
Crown, BGW, Integral Systems, Quintessence,
Magneplanar,
Dayton -Wright, Ohm, Janssen,
Decca, Stax, Thorens, Braun, ADC, Connoisseur,
Linn-Sondek, ERA, Supex, SME, Grace, passive and speaker crossover kits, and basic
drivers. Audio -Uncommon, 8600 N.E. Sandy
Blvd., Portland, Oregon 97220 503-254-6202.

INFRA WOOFER®, world's largest,
most powerful sub -woofer system can
only at Music and Sound. Ltd. 50
octave crossover, bandpess 16 hz....

deepest,
be had
dB per

$1295.

FULTON F.M.I. SUB -WOOFER, for the closest
approximation to dipole definition -$300! Also,
the rave five-way Fulton/R.T.R. super speakers.
Shipped prepaid/insured. Music and Sound,
Ltd., 111/2 Old York Road, Willow Grove, Pa.
19090 (215) 659-9251.

JAPAN HONG KONG DIRECTORY. World Products information,
$1.00 today World Trade
Inquiries. Hillyard, Washington 99207.

AUDIO

LISTEN TO TV THROUGH
YOUR STEREO WITH
TELEDAPTER!

SION LINE SPEAKERS, BANG & OLUFSEN,
BOZAK, BRAUN, CROWN, DBX, KLIPSCH, KMAL,
LINN SONDEK, NAKAMICHI, PHASE LINEAR,
RADFORD,
REVOX, TANDBERG,
BEYER
&
SENNHEISER MICS, and other fine instruments
for the reproduction of music. Custom design and
construction, component analysis, consultations,
demonstration by appointment. Send for list of top
grade used equipment. AUDIO SYSTEMS AND
DESIGN,
5421
South 84th
St.,
Lincoln,
Nebraska 68516 (402) 489-9888 and 4408
Capital Ave., Omaha, Nebraska 68131, (402)

Works with any television & stereo. No wiring,
just takes a minute to plug in. Now enjoy all
TV
programming with a full new sound.
Complete and ready to use with instructions.
10 day money back guarantee. SEND ONLY
$2.00 for C.O.D. or save C.O.D. charges and
send $16.95 in check, cash or mastercharge
No. to:

556-7559.

RHOADES & CO.

THOUSANDS OF LIKE

NEW LP's and prerecorded tapes. Catalogue $1.00. House of
Records, Hillbum, New York 10931.
TUNED
ROCK
P.A.'s
+ MULTI -TRACK
RECORDING STUDIOS. Customized touring
sound systems, including narrow band (5 hzl)
feedback suppression, detailed acousta-voicing/
environmental equalization ±1 db at your ears,
100's
room
design/measurement/treatment.
products.
our customized
professional
of
including fiberglass horns, consoles, omni/
comp/limiters, electronic crossovers, phasors,
digital delays, 1 -way noise reduction, transducers, frequency shifters from
J.B.L. & Altec
Pro., Tascam, DBX, U.R.E.I., Eventide, Gately,
Schoeps, Beyer, Crown, Community Light &
Sound, McIntosh, Mom's Audio, etc., etc.
All shipped prepaid/insured from Music and
Sound, Ltd., 111/2 Old York Road, Willow Grove.
Pa. 19090. (215) 659-9251.
.

Inventors -Engineers
MCINTOSH, AUDIO RESEARCH, CROWN, ESS,
QUINTESSENCE, HEGEMAN, BOSE, ADVENT,
EPI, STAX, REVOX, RABCO, CITATION, PIONEER, TEAC, FISHER STUDIO -STANDARD and
many more. Finest Service on premises. Stereo
Designs, Mercury Mall, Hampton, Va. 23666

(804) 838-6394.
ATTENTION
WESTERN NEW YORK AUDIOPHILES -our new
store is going strong, due to our personalized,
friendly service. In addition to Audio Research, we
carry the new Polk Audio Model Nine Speaker
System, RTR Speakers, Hegeman, Quintessence,
Thorens, Connoisseur, Phillips, Pilot, Dokorder,
Infinity, B & 0, SME, Soundcraftsmen, Cerwin
Vega, Sherwood, Onkyo, Fulton Musical Industries, ADC, others. THE STEREO EMPORIUM,
3407 Delaware Ave., Buffalo, N.Y. 14217.

716-874-3372.
INVENTORS, ENGINEERS, COLLEGE
INSTRUCTORS, AND PROFESSIONAL MUSICIANS at Music & Sound Ltd. offer their
clients a new standard of technical competence,
certain proprietary testing procedures, a real
anechoic chamber, a mind boggling research
laboratory, and a host of the most advanced
professional services, including hand-picked
component
alignment/customization,
room
acoustical design/treatment, calibrated environmental equalization ± 1 db at your ears, and
the most flexible demonstration facilities anywhere!! 111/2 Old York Road, Willow Grove, Pa.
19090. (215) 659-9251.
Total "A" Warranty Station Service
TITHE

OUR DISTINGUISHED PRODUCTS come from
Audio
Research,
Sequerra,
Dayton -Wright,
London
Dahlquist,
Infinity,
Crown,
Decca,
I.M.F., Quad, Rogers, Spendor, B.B.C. Monitors,
Stax, E.S.S., B&O, J.B.L./Altec Professional,
Schoeps, Beyer, Custom Rabco, Gately, Braun,
Tascam Grace, F.M.I., R.T.R., Supex, Revox
Pro, damped S.M.E. Ortofon, DBX, Linn Sondek,
Nakamichi, etc., etc. All shipped prepaid/insured
Music and Sound, Ltd., 111/2 Old York Road,
Willow Grove, Pa. 19090. (215) 659-9251.
Full "A" Warranty Service Station
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P.O.
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617 Heedeneevile, Tn. 37075
-Dealer ingmry mvited-

FOR SALE
AUDIO RESEARCH modified Dynaco electronics,
Dual 75A, BRAUN 15 ips. Select DECCA Export
Mk. 5, IMF, H -K CITATION, ESS-HEIL, MAGNE PLANAR Tympani
8795 (limited quantities),
I

THORENS,

ORTOFON, RABCO, TOMLINSON,
STAX,-and other rare and unusual goodies for
the serious audiophile at the South's only stateof-the-art stereo shop. BACK DOOR STEREO,
2065 Piedmont, Atlanta, Ga. 30324. (404)

874-9493.
VACUUM

TUBE EQUIPMENT has been recognized by many of us as capable of producing
the finest and most pleasing reproduction of recorded music. NEW YORK ELECTRIC GRAMOPHONE WORKS is pleased to announce a new
program for the supply and maintenance of classic
vacuum tube equipment. We have undertaken
to rebuild Marantz and other makes of classic
tubed sets to equal or better original specification.
+low? Write or call for details, or an appointment
to visit. We can supply equipment or refurbish
your own. We are at 47 Jane Street, #10,
New York City. (212) CH3-6822.

SENSATIONAL

NEW
VACUUM
RECORD
CLEANER removes dust and pollution for better
sound. Battery operated. Satisfaction guaranteed
or money refunded, 810.95 postpaid, Calif.
residents add sales tax. Ruxton Electronics, PO
Box 30312, Santa Barbara, Calif. 93105.

CANADIAN

WARRANTIES! Write for our
quotes on your stereo component needs. Browne's,
541 Danforth, Sudbury, Ontario.
FINEST CUSTOMIZED LABELS for Cassettes
and Cartridges. Free samples. TARZAC, 638
Muskogee Avenue, Norfolk, Virginia 23509.
NEW AND AMAZING

..

.

The sound sensation that's sweeping the nation.
Rolen Star with unusual characteristics changes
walls, floors and ceilings into speakers. Act Now!
Send for free literature. James A. White, 5302
Pine St., Phila., Pa. 19143.

AUDIO RESEARCH MAGNEPLANARS and Electronics, ESS, Infinity, Ohm, Dahlquist, EPI,
Audionics, Radford, Crown, Citation, BGW,
Transcriptor, Linn-Sondek, Keith Monks, ERA,
Connoisseur, SME, Supax, Decca, Grace, Sony
Spectrum Scanning Tuner, Epicure Amplifier.
Marantz 500, DBX, ADC, Nakamichi, B&O,
Tandberg, Celestion, Marc
Levinson, Stax,
Dayton -Wright, others. THE GRAMOPHONE LTD.,
757 Asp St., Norman, Okla. 73069. 405-364-

9477.
CANADA'S FIRST AUDIO RESEARCH DEALER.
SP -3

Dual 76, Electronic Crossovers. Tympani
IA and Tympani II (Tri-amped). Prices will be
less than USA plus duties. Also McIntosh, SAE,

Citation, ESS. Tandberg, JBL, Ortofon and Allen
& Heath Mixers. Contact: PETER LOUGHNANE,
HI FIDELITY SHOP,
1600 BAYVIEW AVE.,
TORONTO, ONTARIO M4G 3B7. 416-487-4613.
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FOR SALE

FOR SALE

WESTCHESTER AND FAIRFIELD COUNTY
AUDIOPHILES TAKE NOTE! NOW OPEN -THE
AUDIOPHILE, 231 BEDFORD STREET, STAMFORD, CONN. Audio Research, Citation, IMF,
Janszen, TEAC, ADC, Marantz, many more.
Custom installations.

2 J.B.L. S-8 SYSTEMS in J.B.L. "Flair" cabinets
months old -S1250.00 TEAC 6010A-

FOR SALE
ZERO DISTORTION PREAMP?

e'

+

AA,

Can a preamp be made which is inherently distortion
free, and which will remain so regardless of aging? Not
all of
as long as electronic amplifiers are employed

-

which being subject to distortion errors, noise, component deteriorations and failures. Our new model
ZERO PREAMP (less than $100), is made without highlevel amplifiers, available only from:

ACE AUDIO CO
25 Aberdeen Dr., Huntington, N.Y.

Dirs. Inquire

11743

CIZEK LOUDSPEAKERS Lowest price in the
country. Quotes on your favorite system. Sound
Center, Box 1242, Bloomington, Indiana 47401

812-332-4252.
NEW LEVINSON PREAMPLIFIER reveals de-

tail you've never heard before! And retains
sweet, open sound of tubes. Write STEREO
WORKSHOP, P.O. Box 951, Berkeley, CA 94701.
ARE YOUR TAPES BEING SPOILED by recording or playback on equipment that may be
magnetized? The magnetic signal "printed" on
tape is quite sensitive to subsequent magnetic
field exposure. You can now actually measure
such components using an Annis Audiophile
Han -D -Kit. Write for Bulletin & copy of article
"Notes On Demagnetizing" R. B. Annis Co.
1103 N. Delaware, Indianapolis, Ind. 46202.

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.

YOU HAVEN'T LIVED till you've visited our new
Audio Research room featuring Tympani Ill's
Also on display: IMF, B&O, Phase Linear,
Klipsch, Crown, Citation, Pioneer, Technics,
Thorens, Braun, EPI, and more. Listen Up, 685
South Pearl, Denver, Colorado 80209. 303/

778-0780.
QUICK READING KIT $2.95 Doubles reading
speed while you read normally; Quick Read Dept.
A, Box 5002 Oakland, Cal. 94605.

CANADIANS-DYNACO

AT
COMPONENTS
TREMENDOUS DISCOUNTS. Write En -Jay Sales.
Hornepayne, Ontario.

CYBERACOUSTIC LABORATORY: only one of
its kind! Featuring Crown, IMF, AKG, UREI,
RTR, DBX, Infinity, Rabco, Decca, Transduction,
more. Crown warranty service. Custom specially
modified Crown tape recorder: Audiomodtronics
by our engineers. Barclay -503 Haverford Ave.,
Narberth, Pa. 19072; 215-667-304.8.

ARRAY, RTRESR6FULTON 80-FULTON J2 WOOFER MODULAR
SYSTEM, LINN SONDEK OIL BATH TURNTABLE,
SP10, KMAL MERCURY BATH SILICONE DAMPED
ARM, SME, MARK LEVINSON PRODUCTS, SUPEX

DAHLQUIST

PHASED

CARTRIDGES, RADFORD, QUINTESSENCE, BGW,
ESS, QUAD, AUDIO RESEARCH CORPORATION
SP -3, D-76 AMPLIFIERS. PAUL HEATH AUDIO,
364 STATE, ROCHESTER, N.Y. 716-232-2828.

ADVENT 100 DOLBY, 5150, 10 RTR 6 x 6
power supplies $ 150.
ESL Tweeters with
ARIW's S50 each. DYNA PAT 4 $50 two
Decca 4 RC $25 each; Heath IMW 25 $90.
J. P. Sammut, 432 Chestnut Ave.,. San Bruno,
Calif. 94066.

NEW 14" NAB AMPEX aluminum flanges have
never been removed from original box. Package
of 10 $8.20 prepaid. Soundd Investment Co.
POB 338 Dunwoody, Ga. 30338.

NEW, IMPROVED SME TONE ARMS correctly
mounted in AR tumtables. Audio Consultants,
517 Davis Street, Evanston, Illinois 60201. (312)

864-9565.
BALTIMORE -WASHINGTON AREA AUDIOPHILES REJOICE! At last a store for you. Come
to Myriad Sound and hear the finest in state of
the art audio equipment. Featuring the complete
Audio Research line, Polk Audio Model Nines,
Heils, Janszen, S.A.E., Altec, Citation,
R.T.R., B & O, Thorens, S.M.E., etc. all accompanied by Fred Huggins himself. Main store
at 9619 Reisterstown Rd., Garrison, Md. 21055
(2 miles North of Bak. Beltway exit 20) 363-1733.
ESS

YOUR SLIDE! Sizes 314
x 4-$2.25 per 50 and 2 x 2-52.75 per 100.
Radio Mat Slide Company, 444 N. Peninsula
Drive, Daytona Beach, Fla. 32018.

TYPE

OR

DRAW

--

CENTRAL NEW YORK HI-FI ENTHUSIASTS
Britain's finest loudspeakers on demonstration
THE IMF STUDIO AND ALS40-as well as
Marantz, the Pioneer TX9100, Celestion, Epicure,
Ortofon, Philips, Discwasher and others.
Trades accepted
THE SOUND SHOP, 96
Seneca Street, Geneva, NY 14456 (315) 781.

.

.

.

.

.

0215.
CANADIANS: Brand name audio at warehouse
prices.

FREE price

list.

2385 Eglinton Ave.

E.,

Baltimore Audio Inc.,
Scarborough, Ontario,

Canada M1K 2M5.

...

HEY YOU
Looking for the lowest prices around
on almost all makes of audio equipment. Write
or call for quote. GOOD SOUNDS, 47 Gaywood
Ave., Colonia, N.J. 07067. (201)-382-0678.

ELECTROENCEPHALOPHONE: brainwave monitor, Professional biofeedback instruments. J&J,
8102-A, Bainbridge, WA. 98110.
SUPEX MOVING -COIL CARTRIDGE is the
ULTIMATE! Use with Levinson cartridge preamp
for utterly transparent and silky smooth sound.
Write STEREO WORKSHOP, P.O. Box 951,
Berkeley, CA 94701.

AMPEX AG440-2 NEW CONDITION: used 76
hours. 51990. -firm. Sullivan, 205E 1500
Worcester Road, Framingham, Mass. 01701
617-879-8652.
PIEZO-ELECTRIC TWEETERS. Write for specifications & prices. The EAR DRUM, 5146 W.
Imperial Hwy., Los Angeles, Calif. 90045.

NEW CATALOG of raw speakers, network kits
& network parts, audio test equipment, fabric &
foam speaker grids, speaker systems, electronic
crossovers & active filters. Distributors wanted for
our line of network kits and parts. MIKE LEWIS/
TSR, Inc., 3673 West 113th St., Inglewood,
Calif., 90303, 213/678-1979.

AUDIO DEALERS ATTENTION!!! Let us design
your "house brand" speaker systems. Our engineers can put some quality into this neglected
item. We design systems to suit your needs, supply
parts and source list, cabinet plans, schematics
& diagrams & cost figures. You arrange for
local enclosure
and/or sell kits.
letterhead TSR
St., Inglewood,

construction & system assembly
Write for complete details on your
Engineering. 3673 West 113th
Ca.

90303, 213/678-1979.

-6

$400. PIONEER SC100stereo preamp-S225.00.
Call Ron Johnson at 602-967-5249.
STAX SR -X SRD-7 ELECTROSTATIC HEADPHONES Acclaimed throughout the world as
the finest available. $235 shipped prepaid,
insured. David Beatty Stereo, 1616 West 43rd
Street, Kansas City, Missouri 64111. 816/

531-3109.
ONE AM/FM STEREO RADIO in Good Cond.
Priced at 870.00. For details contact Charles
Daniel, Cruz Bay, St. John, U.S.V.I. 00830.

PRE-RECORDED CASSETTE TAPES SUPER
QUALITY 5 FOR $20 air ppd. 550 different
labels, Free list. Excellent Trading Corporation,
GPO Box 16424, Hong Kong.

NEUMANN

MICS & ACCESSORIES. DBX,
Gately Pro kits and mixers. Most models in stock.
Immediate prepaid shipment. Mastercharge. Write
or call Dick McGrew Recording Service. 7027
Twin Hills, Dallas, Texas 75231. 214-691-5107.

1973 REVOX A77 TAPE DECK, Excellent cond.
$750. Write Bill Zwicker,
123 Belchertown Rd., Amherst, Mass. 01002.

Less than 100 hrs. use.

ESS TRANSTATIC-I rosewood pair, $800; ESS
AMPLIFIER, 500w rms, $350; JBL PREAMPLIFIER, SG -520 Graphic Controller. $250; EMPIRE
CARTRIDGE 1000-2EX, $30; All perfect condition
in original cartons. 919-967-5723.

STUDIO EQUIPMENT FOR SALE: All in excellent
condition. Tascam, Teac, Gately, AKG, EV, Sony,
etc. Write for info. Ron Shagula, 1203 Hickory,
Abilene, Tx. 79601.
THE EAR DRUM IS NOW OPEN. L.A.'s people
oriented audio store is starting with: Kenwood,
GTE, Audio Technica, Teac, Shure, Saras, Dual &
TSR. Our engineer headed service department
will design & modify equipment. Other store
facilities & services are: High speed tape duplicator "while you wait", large selection of quality
"raw" speakers, networks & network parts,
audio test equipment sales & rentals, technical
reference library, component rentals, CD -4 &
SQ records stocked in depth, low capacitance
cables in stock. See us soon. EAR DRUM, 5146
West Imperial Highway, Los Angeles 90045 (San
Diego Freeway at Imperial) 641-1930.

JAPANESE TRANSISTORS, wholesale prices,
free catalog. WEST PACIFIC ELECTRONICS, Box
25837. W. Los Angeles, Calif. 90025.
PROFESSIONAL SOUND REINFORCEMENT
Don't compromise your system's performance by
using Hi-Fi Equalizers, Limiters and Electronic
Crossovers. For studio quality equipment, built
for pro sound reinforcement, at a reasonable price,
call or write: Mom's Wholesome Audio, 2019
Naudain St., Phila., Pa. 19146. (215) 545-3488.

CERWIN-VEGA PRODUCTS (312) 581-7436.
ONE OF FLORIDA'S ONLY AUDIO RESEARCH
DEALERS. Complete Audio Research on demon-

stration. SP-3/Dual 75/Dual 51 /Magneplanars
and Bass Panel (Tri-Amped). Plus Phase Linear,
Crown, McIntosh, Hartley, Decca, Stax, S.A.E.,
Braun, Tandberg, Advent, B&O, Rabco, J.B.L.,
Thorens, E.S.S. (Heil). Complete audio counselling. Sound and Sight, 20 N. Federal Highway,
Boca Raton, Fla. 33432. (305) 391-1843. 141
Lakeview Ave., West Palm Beach, Fla. 33401.

(305) 655-2236.
STEREO WORKSHOP IN BERKELEY has the
finest! Supex, Levinson, Grace, Dayton -Wright,
Klipsch, Crown, Radford, Audionics, Quad, ERA,
Braun, Revox, etc. Competitive prices and excellent
service. STEREO WORKSHOP, P.O. Box 951,
Berkeley, CA 94701 Phone (415)-843-5836
TWThF 2-8, Sat. 12-6 (PDT)

AUDIO
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FOR SALE
PROFESSIONAL SOUND SYSTEMS: concert
sound reinforcement systems (up to 24 channels,
equalized), rock P.A.'s and musical instrument
equipment. Commercial equipment employed;
ALTEC, AKG, CROWN, TASCAM, MCI and
SWTPC. Write ACOUSTEC, 2828-11th Avenue
S.E., Calgary, Alberta, T2A 0E7, Canada.

INFINITY 2000A LOUDSPEAKERS laboratory
calibrated, must sacrifice for $299.00 pair.
J.A. Adelsbach, 3081B Rockview, San Luis
Obispo, Ca 93401.
ORGAN
RECORDS. Prize-winning Michael
Murray records at Grace Cathedral, San Francisco,
and St. Meinrad Archabbey. Superb low-end
response, DBX-ed masters, French Romantic
composers. $5.98 each, postpaid, or both for
$8.98. Advent Records, Inc., 23366 Commerce
Park Road, Cleveland, Ohio 44122, Dept. "A".
SUPER MODIFIED RABCO SL-8E with ADC-XLM
mounted on Thorens TD -150 with modified
highly damped suspension. An excellent tracking
and sounding combination. $225.00 negotiable.

(212)-533-4666.
IMF, LEAK, FULTON, EXTRAORDINARY LOUDSPEAKERS. Futterman handbuilt amplifiers.
Cartridge specials: ADC 660/E, $25.00; B&O
SP -12, $60.00; Empire 888SE, $55.00; Stanton
681EE, $53.00. Sheffield records. SAE MK -4B
demo amplifier, $250. Bozak 4000's w/JansZen
130's, mint. special $500 pair. Trades taken.
Audiocraft, South Rockwood, Michigan 48179.
Telephone: (313) 379-9945.
SPACE AGE STEREO. SPECTACULAR!! Details
.25C ARABELL, PITOGO QUEZON, PHILIPPINES.

MINNESOTA'S FINEST DEALER! Audio ReB&O, Dahlquist, Magneplanar. Designinstallation -service
AUDIO
DESIGNS
LTD.,
15724 Wayzata Blvd., Wayzata, Minnesota 55391.
search,

TASCAM 701 TAPE ELECTRONICS -4 channels,
sync; TEAC 7030GSL electronics -two channels;
(2) Elektra Amplidyne SE -III equalizers; Sansui
QS -1 quadraphonic preamp/synthesizer/decoder.
All perfect condition; will sell separately. Fred
Bashour, 465 Mansfield St., New Haven, CT;
(203) 562-2343.
MARANTZ 10B TUNER custom cabinet, 8750.00
negotiable. Box 128, Shutesbury, Mass. 01072.

AMPEX 351-2 portable tV2 track stereo, new
heads, $ 1500. Ampex F 44, 4470, 1260, and
960 stereo recorders. Concord MTC-105 TV
camera, $200. Dumont TC100 camera (as is)
$95. Ampex MX -10 mixer, $250. Fairchild 663
stereo compressor, $250. Fred Bruflodt, 228
University Drive, East Lansing, Mich. 48823.
(517) 332-8050.
MICROPHONE CAPSULES, wind
screens,
mounts for Schoeps CMT series microphones.
617-861-0242.
-

FOR SALE
AT LAST II!
THE DKL LABORATORY, INCORPORATED
ANNOUNCES THREE OF THEIR NEWEST
PRODUCTS AND SERVICES:
DKL 3 -"Hand -Tuning" service for Decca
Mk V and 'Export'.
DKL 4-Individually engineered crossover
networks for "ULTRA-DEFINITION" in
bi- and tri -amplification.
DKL 5 -Infinity 2000A speaker modifications
for "ULTRA-DEFINITION".
For details, please contact the DKL LABORA-

TORY, INCORPORATED, P.O. BOX 683,
Sevema Park, Maryland, 21146, or call (301)
647-8918, evenings, 8-11 p.m., eastern time.

FINALLY Ill "ULTRA -DEFINITION" amplifiers
designed SPECIFICALLY for ELECTROSTATIC
SPEAKERS. Unequaled as an ELECTROSTATIC
TWEETER AMP, our smaller unit is also IDEAL
for ELECTROSTATIC
HEADPHONES.
Interested?? Contact THE DKL LABORATORY,
INC., P.O. BOX 683, Severna Park, Maryland

21146.
NOW YOU CAN HAVE FAMOUS "ULTRADEFINITION" in an inexpensive format. HOW???
The ONLY way is with a DKL LABORATORY
MODIFIED DYNACO PAS -3X!! Contact THE
DKL LABORATORY, INCORPORATED, BOX
683, SEVERNA PARK, MARYLAND 21146.
ATTENTION

RABCO

SL8-E

OWNERSIIIII

"ULTRA-DEFINITION" can be yours for only
$90.00. HOW???? Ask THE DKL LABORATORY,
INCORPORATED, (301) 647-8918, EVENINGS,
8-11 PM.

AUDIO RESEARCH SP -3 CROSSOVER $ 550.00.
ADVENT DOLBY Unit $100.00. 919-467-9198.

JBL PARAGON

ultimate stereo loudspeaker
system in perfect condition complete with original
shipping crates. 81,500. (214) 526-4996 or
H. Campbell, 4232 Edmondson, Dallas, Texas

DIXXON CORPORATION
P.O. Box 1065
Easton, Md. 21601

satislaciion guaranteed

FOR SALE
NEW ORLEANS AREA AUDIONAUTS
AUDIO RESEARCH, MAGNEPLANAR, CROWN,
KLIPSCH, AURALINEAR, PHASE LINEAR, SAE,
BOSE, JBL, RTR, THORENS, RABCO, DBX,
DECCA, SME, AND MANY OTHERS. WRITE
GIBSON AUDIO, 1418 MICHAEL ST., NEW
ORLEANS, LA. 70114. 504-367-4525.

SHREVEPORT AREA AUDIONAUTS
McINTOSH, CROWN, PHASE LINEAR, BOZAK,
TANDBERG, EPI, ADVENT, PIONEER, SHERWOOD, STANTON, SHURE, MARANTZ, SONY,
SUPERSCOPE, THORENS, PE, DUAL. VISIT
QUAIL CREEK STEREO, 754 SHREVEPORTBARKSDALE HWY., SHREVEPORT, LA. 71105,
318-865-1864. (A DIVISION OF GIBSON AUDIO)
TENNESSEE AUDIOPHILES! CROWN, SAE,
PHASE
LINEAR, INFINITY,
OHM -F, BOSE,
ADVENT, THORENS, SME, ORTOFON, PHILIPS,
DUAL 701. HI -Fl HOUSE. 112 17TH STREET,
KNOXVILLE, TENNESSEE 37916. (615) 525-

3238.
Micro-Preamp outperforms any transformer.
Free literature.
Huntington Electronics, Box
2009-A, Huntington, Conn. 06484.

write Box A47-2.

AUDIO COMPONENTS -lowest prices on all
major brands. Write for quotes; Audio, suite
40-947A Dyer Ave., Cranston, R.I. 02920.
BOSE 901'S WITH STANDS,
(912) 355-6720.

$

340 freight paid.

ELECTRONIC
CROSSOVERS -ALL TYPES.
Definitive booklet describes applications; how
to improve speaker systems; $5.00, credited to
first purchase. Huntington Electronics, Box 2009,
Huntington, Conn. 06484.

MUST SACRIFICE TEAC 7030 -SL tape deck.

AUDIO

Cassettes con be indexed, stored
and easily located. Eight cassettes in their
hinged -cover cases can be mounted in each DXN
Cassette Album. Maroon leatherette albums embossed with gold numbers. Corresponding printed
number -labels for cassettes and coses. Set of four,
at $14.95 and eight, at $24.95 - complete with
mounting pads and number -labels. Send check or
money order along with this ad to

ORTOFON-SUPEX CARTRIDGE OWNERS; our

WE

(301) 647-8.918, EVENINGS, 8-11 PM

THE

FOUR SENNHEISER MKH-405 Condenser microphones; four MZA G-2 battery adapters; two
MZN 5-1 AC Power supplies; wind screens;
shock mounts; cables. $1200 package or $650
pair. Two E-V RE -51 Headset mics $30 each.
New Scotch 101/2 aluminum NAB reels with boxes
$1.25 each, minimum 25. (212) 445-0690 or

RECORD HEADS,
NORTRONICS W2R8N,
dual half-track, made for cassette reproducer.
Originally $25.00 each. New, $4.50 each, 12
for $45.00. Jeff-Tronics, 1916 Clark Ave.,
Cleveland, OH. 44109.

consultations, contact:
THE DKL LABORATORY, INCORPORATED
BOX 683, SEVERNA PARK, MD. 21146

WITH

DXN CASSETTE ALBUM SYSTEM

75205.

THE WORLD'S ONLY "ULTRA-DEFINITION"
RECORD PLAYING SYSTEM is available through
THE DKL LABORATORY,
INCORPORATED,
BOX 683, SEVERNA PARK, MARYLAND
21146. Our system will create a SIGNIFICANT
SONIC IMPROVEMENT IN ANY SOUND SYSTEM.
have always specialized in
"ULTRADEFINITION" sound reproduction. The INFINITY SERVO -STATIK. MONITOR, 2000A
(XT), and FULTON J -MODULAR SYSTEM
will produce very REALISTIC and LIFE-LIKE
sound with SELECTIVELY MATCHED COMPONENTS. OUR RECOMMENDED EQUIPMENT
ASSURES
MAXIMUM EFFICIENCY AND
COMPATIBILITY. For details and/or personal

ORGANIZE YOUR CASSETTES

Pro features 71/2 & 15 ips, half track record &
play, mic/line mixing, editing. New heads,
excellent .cond. Best offer over $350. Boston
area Mitch Kapor, 89 Morse St., Watertown,

MA 02172. 617-923-0454.

"HIGH FIDELITY" MAGAZINES Issue #1
(1951) through #99 (1961) Complete also
"AUDIOCRAFT" 37 issues 1955-1958 complete
also "AUDIO" January 1960 through July 1973
making 159 issues missing only three issues.
Willis Lathrop, 329 -Holmes, Bettendorf, Iowa

52722.

JULY 1974

SCA ADAPTOR KIT $15.00 Send $ 1.00 for
diagram and information to: Arnold McGall
9 Clarkes-Crossing, Fairport, New York 14450.

SOUNDCRAFTSMEN
Three weeks
Moura, 417

278-2653.

20-12

old, barely used,
Perkins, Hayward,

EQUALIZER,
$250. Brian
Calif. (415)

-

CAPITAL 100 MINUTES 8 -track blank tape
Dozen $22.00 postage paid. Odoms, 1000 Anderson Ave. F57, Bronx, N.Y. 10452.

DAHLQUIST PHASED ARRAY LOUDSPEAKER
SYSTEM was premiered at Opus One on June
6, 1973 by Saul B. Marantz. Its new diffraction
control and time delay correction give an open
transparent sound that will make it the most
imitated speaker of the next decade. It has the
deep bass and power handling of the best dynamic -speakers and the balance, smoothness,
and transparency of the finest electrostatics.
$350 each, immediate delivery. Free literature,
expert advice. We are Supex, Levinson, Audio
Research, Nakamichi dealers. Opus One, 400
Smithfield St., Pittsburgh, Pa. 15222. (412-

281-3969).
ONE PAIR ESS-SUPER QUADS, new Quad
panels, Pioneer SF700 crossover, rosewood
Mint $1.400.00. One pair stereo 70's modified
by AEC $ 150.00. Two Universal Tiger Amps
S100.00 pair One Heath AJ-1214 Tuner S100.00.
One Quintessence Preamp S175.00. One Sony
TTS-3000/Shure SME 3009SZ $250.00. One
ESS Electronic crossover $50.00. D. Pavlicek,
131 E. 219th, Euclid, Ohio 44123. 1-216-731-

-

6563.
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TAPES &
TAPE RECORDERS

FOR SALE

High

Fidelity AM

r

Radio

This shielded
ferrite rod directional antenna dramatically improves AM performance. Reduces TV
and electrical interference. Nulls local and distant interfering signals. Over 1500 mile range.
Call free: 800/854-7769; Calif: 800/472-7782
McKay Dymek Co. 675 N Park Ave
Pomona Calif 91766

TT

FOR SALE
TWO MARANTZ ELECTRONIC CROSS-OVERS.
Variable frequency and level controls. $75 each.
(505) 264-1962.
CONSOLE MIXING BOARDS, Custom designed,
four to forty inputs, one to sixteen out, send $1
with specifications desired (refunded with order)
for engineered quote to Phase Concept, 3975
Omaha Dr., Norcross, Ga. 30071.
FIREWORKS

NEWS

MAGAZINE-Covering

Commercial-Display Fireworks, -Sources,

Con-

Fuse,
Literature.
Powder,
Black
struction,
Firecrackers To Bombshells! Interesting Catalog -250, With Sample-$1.00 Pyro Press, Box
12010-P, Lexington, Kentucky 40511.

BOSE 2201 SPEAKER -AMPLIFIER COMBINATIONS. Original Bose system with built-in
amplifiers, 22 speakers in each. Sold originally
for $2000/pair. Sell $1200/pair. Philip Rane,
87 Franklin, Reading, Mass. 617-944-8325.

CUSTOM 35MM COLOUR Sound Slide Productions. Contact RESCO, 76 Old Turnpike Road,
Southington, Conn. 06489.
NEW LISTS 'OF RAREST SHOWS, SOUNDTRACKS. Subscription, $1.00, domestic; $5.00
abroad. RECORD UNDERTAKER, R.D. 1, Box
1520, Catskill, N.Y. 12414.

McINTOSH EQUIPMENT: MR71 Tuner $275;
MC225 Power Amp $140; MC240 Power Amp
$195; C26 Preamp $275. Phono Cartridges:
Audio-Technica 14S $35; Decca 4RC $30.
Viking 400 series 1/a track Tape Transport (P/B
only) $40; Viking Record/Play Electronics for
Model 423 Deck $25; Sony 4 channel REC/PB
Head and 4 channel Erase Head $55; Bozak
N106B Bi -amp crossover $40; Bozak N107
2500Hz crossover (pair) $12. Please contact
Harry J. Regan, 705 Monroe St. #301, Rockville, Maryland 20850
ANTIQUE STROMBERG CARLSON Neutrodyne
Receiver in working condition with ear phones,
Baldwin horn speaker, rhombic antenna and all
batteries. Write Mr. Ronald Robinson, 334 Burlington Crescent, London, Ontario, Canada N52
3G7 for details.
unusual
components,
SEMICONDUCTORS,
items, discount prices. Catalog 200. SEABOARD
Box
906,
ELECTRONICS,
INTERNATIONAL
Clute, Tex. 77531.
KLH NINES, $850. Sony

US-3000,

Rabco SL8,

$250. (919) 383-5928.
McINTOSH MC2105, C26.-SONY TA3200F.
MINT, BOTH MAC'S $690, SONY $249. DICK
YESTE, 2330 N.E. 202 ST., N. MIAMI, FL.
33160.
ONLY,
Walnut,
FURNITURE
CONSOLE,
Contemporary, Heath AE -37 Equip. Cab, 2 AEA -37-1 Spkr. Cab, $ 100, Ed Zaryt, (213) 4222295, Evenings.

DON'T PAY THE HIGH MAIL ORDER PRICES.
Thieves Warehouse of New Orleans, 3528 18th
St., Unit 2, Metarie, LA. 70002.

CAPITOL

PIEZO-ELECTRIC TWEETERS

8 -TRACK TAPES 81.75
By joining Star Tape Club. Buy as many as you
want or none. No obligation. Big name hit tapes.
Rock, Soul, Popular, Best of, Religious, Bluegrass,
Classical, Country, Jazz, also Party. Join direct
from this ad. Send $4.00 to:

This fantastic, state of the art high frequency reproducer is now in stock for immediate shipment.
21/2" cone tweeters are $21.00 per pair. 3"
horn loaded units are $26.00 per pair. Pair of
each for $37.98. Supplied with 24 pages of
technical and application information. Send check
or money order or request condensed data sheet.
THIRTY-SECOND REST, 3673 W. 113th St.,
Inglewood, Ca. 90303.
AUDIO RESEARCH DUAL 51 Power Amp,
less than one year old, excellent condition with
transferable warranty $530. Also brand new
Decca International Tone Arm $60. Apt. B-2,
1414 Seneca St., Seattle, Wash. 98101. (206)
329-9631 after 6 PM.

SOUNDMASTERS-Ultra-high

performance

speakers, systems, accessories from Philips,
Trusonic, Utah, Electro -Voice, at lowest possible
prices. We specialize in unique custom designed super-systems. Free catalog. Box 1175,
Charleston, W.VA. 25324.

SYSTEM-beautifully
SPEAKER
ULTIMATE
upholstered semi-eliptical CONCRETE enclosure
housing an ultra -high performance speaker
system. Quality beyond question. Free information. SOUNDMASTERS, Box 1175, Charleston,
W. Va. 25324.
THE SS -3 PORTABLE MIXING CONSOLE provides unmatched performance in remote recording applications. Available in 2, 4, 8, 16,
and 24 track configurations. Write for specs.
Reply Box No. A47-1.

AMPEX AG -500-2

71/2

& 15 IPS 2 -track stereo

w/extra 4 -track play head in portable case in
immaculate condition. Complete with new remote control unit, and operating/service manual.
Price: $1200.00. J. Stemke, 3749 N. Sayre
Ave., Chicago 60634.
SHURE V15-III-$50 plus your old cartridge.
Shipped prepaid. STEREO SHOP, 107 Third Ave.
SE, Cedar Rapids, Iowa 52401.
EXCELLENCE from Advent, Audio
Research, BGW, B&O, Fulton, Grace, Dahlquist,
Levinson, Infinity, Quintessence, Phase Linear,
SAE, STAX, Supex, RTR, Revox 700, Nakamichi,
Tandberg, Technics, Magneplanar. "Certified
Audio Consultant." STEREO SHOP, 107 Third
Ave. SE, Cedar Rapids, Iowa 52401. 319-365-

AUDIO

1324.

STACK-PACKS. Scotch
reels. Discount prices.
Box 510, Livermore, Ca. 94550.

cartridges,

cassettes,
Lawson's,

STAR ENTERPRISES
35 -AM Woodcrest Ave., Dayton, 0. 45405

EMPTY REELS: New 1/4". 5" clear plastic with
3" center. $30.00 case of 200. '/<" x 7" with
11/2" center. $25.00 case of 100. Accurate
Sound Company, 114 5th Ave., Redwood City,
California 94063, 415-365-2843 or Box 2159
Garland, Texas 75041, 214-278-0553.
GOOD SELECTION, 8 -track tapes. Send for
free catalog,-INS Industries, Dept-A, 324 Palisade Ave., Garfield, N.J. 07026.

RECORDS
WORLD'S LARGEST SELECTION OF RARE
SOUNDTRACKS, OC, JAZZ, ROCK & PERSONALITIESI Send want lists &/or subscribe
to Music Gaz'ette-$5/year. RTSA, 3700 S.
Plaza Drive, Bldg F, Suite 211, Santa Ana, California 92704.
RECORDS -40 new, different 45's-$3.95 postpaid. Free gift with order. Discount tape catalog.
Arcan Products, Rt. 1 Box 278-A, Waldorf, Md.

20601.
"HARD TO GET" Soundtrack, Show, Personality
Folk LP's. Free List. Davidson, 6114 Gist, Baltimore, Md. 21215.
UNDERGROUND RECORDS. English Imports.
Catalog $1.00, (Refundable), Omega, Box 503,
Frankfort, Kentucky 40601.

OFFICIAL QUAD WHOLESALERS SPRING 74
DIRECTORY-over 1000 listings. Quad Wholesalers, 997 Monterey, Dept C, San Luis Obispo,
CA 93401.

MINT SOUNDTRACK ALBUMS Film music100. L. Rotter, 10061 Whispering Pine,
Westminster, Calif. 92683.
List

CALLAS new privately issued LP. Box
McKinney, Texas 75069.

658,

78'S-HIGH QUALITY DUBS-We cleaned out
our dead storage and found hundreds of old 78's
in excellent shape. Dubs are available on reel
to reel and cassette. Send SASE for list to: N.
Moss, WSJM, Radio Island, St. Joseph, Mich.

McINTERNATIONAL,
ADVENT,
CROWN
IMF,
THORENS,
SME,
REVOX,
INTOSH,
JBL, EPI, CITATION, BEYER. FULL SERVICE
ON ALL EQUIPMENT!!!
STEREO SOUND
320 Route 10,
East Hanover, New Jersey 07936.
(201) 386-0050.

49085.

MUSICASSETTE! Low price high quality wide
selection. Lists free. Thomas Tang, TTM PO
Box 313, Hong Kong.

CASH FOR YOUR unwanted stereo LP's and
reel to reel tapes. Record House, Hillburn, New
York 10931.

INVENTIONS WANTED
PROSECUTE Your Own Patent Application. All
Material Necessary-Write: Inventors Service, Box
3574, Washington, D.C. 20007.

MUSIC
RARE ROMANTIC PIANO SCORES-Moscheles,
Henselt, Herz, Litolff, Scharwenka, Scriabin,
etc. Free catalog. MUSIC TREASURE PUBLICATIONS, 620 Ft. Washington Ave. 1-F, New York,
N.Y. 10040.
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EQUIPMENT WANTED
WANTED: MARANTZ model 7C, 8B; JBL,
SG -520E, SE-400SE; McINTOSH C-22, MC -275.
Kazuo Takishima, 33-7-1421, Takashima-Daira,
2 Cho -me, Itabashi-ku, Tokyo, 175 Japan.

WANTED: CROWN, R.O.M. Write Jim Hollinger,
Galen Hall Rd., Rt. #3, Wemersville, Pa. 19565.
WANTED: RACK MOUNT PANEL for Marantz
7C. Burkhard Joepchen,
Cologne, Germany.

Gutenbergstreet

ELECTROVOICE PATRICIAN IV OR 700. Price
& Cond. To: John Champagne, Route 11, Lafayette, N.Y. 13084, 1-315-677-3793 after 9 PM.

WANTED-WHARFEDALE W15FS WOOFERSuper 3 tweeter. Write stating condition and
price. Robert diBenga, Heritage Gardens Q-7,
Poughkeepsie, New York 12601.

AUDIO
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EQUIPMENT WANTED

TAPE RECORDINGS

WANTED: MARANTZ MODEL 7 PREAMP and
Model 8B stereo amp mint condition. Call or
write (412) 361-6665. L. J. Javersack, 5506
Baywood St., Pittsburgh, Pa. 15206.

LIVE OPERA TAPES. Professional reel, cassette
copies. Extensive sound coded catalogue. Quality
guaranteed. Also records. A. Fischer, Box 83
Fordham Station, Bronx N.Y. 10458.

WANTED: AUDIO EMPIRE MODEL 98 Pickup
Arm. Brushed Aluminum finish. Mono or Stereo.
Name your price. R. Bennett, 1460 W. 20th St.,
Long Beach, Calif. 90810.

JAZZ & POP-MUSIC personalities of the 1920s,
'30s & 40s -Vintage radio broadcasts and other

SONY TTS-3000A AS NEW. C.R. Cail, 1984
Wellbourne Drive #2, Atlanta, Ga. 30324.

LIVE OPERA TAPE GIVEAWAY! Catalogue:
Newby, 36 Ballad Lane, Hicksville, New York
11801.

TAPE DRIVE PANEL with or without heads;
1/4"x101/2" reels with .NAB Hub. No Preamp. OR
information where this is obtainable. William
Caldwell, 2200 Prospect Ave., Cleveland, Ohio

44115.
WANT EARLY ELECTRIC GUITARS in
condition. Collector. Either new or used.
Joseph Ciccarone, Inc., 2885 West 12th
Brooklyn, N.Y. 11224. (212)-449-8417,
pay top money for top quality.
I

I

rare recordings available on tapes & cassettes.
NARD, Box 298, Staten Island, New York 10314.

SOUNDTRACKS: reel tapes for sale/trade. Send
SASE. 400 select titles. Unreleased Goldsmith,
Mancini, Herrmann. Soundtrack, Box 3895,
Springfield, Ma. 01101.

mint
Call
St.,

GOVERNMENT SURPLUS

will

JEEPS, TRUCKS, Cars From $31.50, Airplanes,
Typewriters, Clothing, Multimeters, Transceivers,
Oscilloscopes, Photographic -Electronics, Equipment
100,000 Surplus Bid Bargains Direct
From Government Nationwide Typically Low as
2C on Dollar! Complete Sales Directory and
Surplus Catalog $ 1.00 (Deductible First $10
Order From Included Catalog). U.S. Surplus
Disposal, 2200 Fuller 601B -AUD, Ann Arbor,
Michigan 48105.

WANTED: TAPE COPY of 46th Academy Awards
Program, April 2, 1974. State quality, terms.
J. Frazier, 513 Lakewood, Youngstown, Ohio.

44502.
WANTED: NEW OR USED SONY Cassette Recorders, dual capstan -reversible -Model TC165.
Write to: Russell C. Jarecki, 2337 Calle Chiquita,
La Jolla, Calif. 92037.

.

SITUATION WANTED

WOULD LIKE TO TRADE

a KLH Model 52
receiver, three months old. List price about 8350.
Adolphus Johnson, 4651 Centre, Pittsburgh, Pa.

15210.
SANSUI SD -7000 TAPE DECK. Must be mint
condition. Write giving condition; price to: Daniel
Karsch, 1010 Fifth Avenue, New York, N.Y.
10028.

.

AUDIO-DISKMASTERING ENGINEER/SALESMAN with solid audio background seeks permanent, career studio/sales position in N.Y., N.J.
area. Salary negotiable. Box A46-2.
AUDIOPHILE seeks any position in related field.
Some experience, college grad. Call after 6 PM.
Howard Milstein (516) 487-0189.

NEED SUPPLIER of audio components for discount distribution. Drop shipment preferred.
Confidentiality .guaranteed. Reply Box A47-3.

AUDIO HI-FI
HANDBOOK

MARANTZ PREAMP MODEL 1B (1954),
Marantz Power Amp Model 2 (1956), Rel "Precedent" FM Tuner (1954-56), Scott 710A Turntable (1955), SME 3009 series 2 Tone Arm (1966),
Klipsch "Klipschorn" speaker (1954-56). State
condition and price. Claude J. Margen, 2205
Woolsey St., Berkeley, Calif. 94705.

COMPLETE REFERENCE GUIDE to all hi-fi and
stereo equipment including prices, specifications
and comparisons of over 1,000 audio components
-$3.50 which includes shipping and handling.
Write: Jean Davis, Audio Handbook, 134 N. 13th
St., IPhila., Pa. 19107.

WANTED: MARANTZ 10-B, with case. Must be
in excellent condition. 919-449-4132, days (may
call collect).

WANTED:
KENWOOD KF-8011 Denoiser.
Taylor, 732 Hillcrest, Denton, Texas 76201.

TAPE RECORDINGS
BLANK CASSETTES: C -20's thru C -100's. Buy
direct from manufacturer and save! Example:
C -20's 40C. TARZAC, 638 Muskogee Avenue,
Norfolk, Virginia 23509.
RENT CASSETTE or Open Reel Prerecorded
tape. All Labels. Catalog 750. Tape & Time,
P.O. Box 740, Hopkins, Minn. 55343.

4 -TRACK open reel tapes -all major
labels. 3,000 different. Free brochure. StereoParti. 55 St. James Drive, Santa Rosa, Cal.
RENT

95401.
EVERYTHING ON OPEN REEL? Prerecorded
classical /popular tapes. Latest releases. Dolby
Quad. 96 -page catalogue $1. Barclay -Crocker,
Room 857A, 11 Broadway, NYC 10004.

QUAD OPEN REEL DIRECTORY, wholesale,
retail. Quad Wholesalers, Dept. C, 997 Monterey,
San Luis Obispo, CA 93401.
PERSONAL COLLECTION of open reel tapes.
All types of music and old radio programs. Priced
to sell. 20$ postage for list. Secrest, 4245
Meadowlark, Flint, Michigan 48504.

AUDIO
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BOOKS
BOOKS. Send 50C for Catalog. Refundable with
Order. Books, P. 0. Box 11965, Philadelphia,
Pennsylvania 19145.

"1974"

SURVIVAL.

Military-Books/Manuals.
Mc-

Catalog 35C. Hillcrest Publications, IJ-25,
Donald, Ohio 44437.

DIG
a

ELECTRONIC

MUSIC?

The Synthesizer,

book/tape combination (reel or cassette) on

synthesizers as used on recordings, radio, TV.
Non -technical,
$7.50. A -M Publications, Box
7704-B, Tampa, FL 33673.

G.A. BRIGGS TITLES. Catalog $ 1.00 (refunded
first order) CAEB, Box 1471, Tucson, AZ 85702.

BUSINESS OPPORTUNITIES
MAILORDER MILLIONAIRE helps beginners
make $500 weekly. Free report reveals secret
plan! Executive 1Q7, 333 N. Michigan, Chicago
60601.
REPRESENTATIVE FOR SPEAKER SYSTEM
KITS in your area. Huge, never ending, untouched
market. High energy, young, together, sound &
business oriented individual will do best with this
investment or commission opportunity. Requires
very little attention after establishment in your
protected territory. We must eventually meet
for contractual arrangements. Send detailed
resume to: Robb Favier/TSR Engineering, 3673
W. 113th St., Inglewood, Calif. 90303.

CASSETTES

PLAIN WHITE CASSETTE LABELS NORELCO CASSETTE CLEANERS FAMOUS
BRAND CASSETTES METAL OR FIBERGLASS 10" REELS. (SEND FOR TAPE
DISCOUNT SHEETS)
1000
1.9
1699 100
CASSETTE LABELS
015
01
02
(MULTIPLES OF 10)
55
50
65
90
BORELCO CASSETTE CLEANER
2 72 (BUT 2 GET ONE FREE)
SCOTCH CASSETTE SCORNE
40
25
50
35
10" FIBERGASS REELS, USED
70
100
100
90
16- METAL. NAB HOLE. USED
'PLUS POSTAGE BY WEIGHT AND ZONE. MINIMUM ORDER. 15.00

ó.0
W

SAXITONE TAPE SALES

STUFF ENVELOPES. $25.00 hundred. Immediate
earning. Beginner's Kit, $ 1.00 (refundable)
Robinson Enterprises, Box 38, Augusta, Ga.

30903.
GOLD ABSORBENT. Abstracts the trace quantities of gold and other valuable metals dissolved
in rivers and streams. Free details. Seekay Chemical, 210 Fifth Avenue, New York, NY 10010.

CUSTOM RECORDING SERVICE Tape and Disc.
Stereo

and

mono.

Live and copies.

Editing.

Masters.and pressings. High quality at reasonable
rates. Joseph Giovanelli, Audio Tech Laboratories, 2819 Newkirk Ave., Brooklyn, N.Y.

IN9-7134.
DON'T PAY the high mail order prices. Thieves
Warehouse is coming to your area. Franchises
available. Thieves Warehouse, P.O. Box 8057,
Pensacola, Florida 32505.

HIGH FIDELITY SPEAKERS REPAIRED
AMPHRITE SPEAKERS SERVICE
655 Sixth Avenue, New York 10, N.Y.
212 -CH 3-4812
RECORDS MADE FROM YOUR TAPES. Also,
editing and mastering. Send for free brochure.
Nashville Record Productions, Inc., Dept. AM
204 19th Ave., So., Nashville, Tennessee 37203.

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

EXCITING ANNOUNCEMENT
UNIQUE APPROACH TO AUDIO REPORTING
AUDIO REVIEW QUARTERLY, a unique publication featuring revealing, in-depth discussions
of controversial issues, EQUIPMENT REVIEWS,
ratings, recommendations, audio highlights and
more. AUDIO
REVIEW QUARTERLY reports
issues and ideas other magazines ignore by
exposing factual "behind -the -scenes" information.
issues
feature
PROFESSIONAL
Upcoming
'REVIEWS,
EQUIPMENT
exciting
exposes,
BUYERS DISCOUNT SERVICE with so much more!
Special Introductory Subscription Rate: 87.50/
year. Write AUDIO REVIEW for exciting details on
many new services available to subscribers.
Take advantage of this offer and mail your
subscription TODAY! AUDIO REVIEW, Box 175,
North Branford, Conn. 06471.
STEREO MASTERS, RECORDS AND ALBUMS.
Check our prices. Newest type high level cutting equipment featuring: Neumann VMS 70
Computer control lathe, Parametric Equalization,
Dolby, DBX, and the new SX74 Cutting System
by Neumann. Special package prices on album
and single record production. Stereo LP masters
$30.00/side, 7" stereo masters $10.00/side.
1000 45RPM stereo singles $217.50 including
mastering. Write or call for brochure. Dick
McGrew Recording Service, 7027 Twin Hills,
Dallas, Texas 75231, 214-691-5107.

DIGITAL:THEORY DESIGN
CONSTRUCTION

LOGIC
°
NEWSLETTER
COY
SAMPLE

1.00

LOOK NEWSLER

AA
P062DWICK,NJ.
WAL
07443
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HAS...
synthesizer

HOME MOVIES

RECORDING -Mail
MERCURY
SPEAKER
speaker prepaid and $1.50 per inch -$8.00 minimum or write for information -2018 W. Division,
Chicago 60622.

CAGNEYI BOGART! DRESSLERI FAIRBANKS!
FLYNNI TEMPLET SWANSON! Many morel
The usual, the unusual; 16-S8-8mm sound &
silent 200 ft. S8-8mm sampler $2.00 Cat. free.
Thunderbird Bx 4081 -AM, Los Angeles 90054.

AUDIO CONSULTATION. Systems guidance and

KITS

selection; design considerations. Published engineer. R. Berglas, 30 East End Avenue, New
York, N.Y. 10028.

at affordable prices
synthesizer demonstration record
with explanatory manual, patch
charts and scores
$1.49 ppd.
catalog free

-

SERVICES

-

PAIA ELECTRONICS
BOX M14359, OKLAHOMA CITY, OK 73114

NEED CONCORD PARTS? Parts for most Concord
tape recorders and receivers in stock. Write for
quotes. Stereo' Lab 11, Inc., 262A Main St. E.,
Setauker, N.Y. 11733.

SHORT RUN RECORD PRODUCTION (100 &
UP) FROM YOUR TAPES. We do it all -from
the master -to the pressing-to the album jacket
LP's or 45's. Trutone Records, Dept. A, 6411
Bergenwood Ave., North Bergen, New Jersey

07047. 201-868-9332.
MASTERS AND ACETATE DEMOS (STEREO
OR MONO) PRECISION CUT using the Scully Westrex 3D cutting system. Request brochure
you'll be surprised at our prices. Studio discount
available. Trutone Records, Dept. A, 6411
Bergenwood Ave., North Bergen, New Jersey

-

07047. 201-868-9332.
E.M.I. SPEAKERS REPAIRED. Our nearly 10
years experience gives you the benefit of truly
expert service. Write or call for quotes. (Specify
model number) (516) 751-1633.
THE ABSOLUTE SOUND®, has now completed
its first volume (four issues). Those four issues
are available now for $8. The most recent issue
(No. 4) includes full reviews of the Dahlquist
loudspeaker; the Marantz 500; Audio Research's
Dual 76 (among others); shorter reports on the
Supex cartridge; Sony's direct drive turntable;
the Klipschorn (and more). Irving M. Fried reviews the reviewers and our readers tell you
which recordings they find sonically superior.
Earlier issues have included reports on the Quintessence pre -amp; Audio Technica's AT -20 SL;
Dayton -Wright electrostatics; Southwest Technical's pre-amp; Audio Research components;
SME's low-mass arms (to mention but a few).
After this month, we will begin to solicit subscriptions for the new publishing year (which
starts this fall) and any back issues remaining
will cost more. In short: your last chance. Canadian
cost: S9 ($8, if money order); Foreign: $11.50
(includes air mail). The Absolute Sound, Box
115, Sea Cliff, New York 11579.

QUALITY MONO DISC recording, economical,
guaranteed, prompt service. Only quality tapes
or records accepted, as we take pride in the
quality of our work. Simple editing included in
price. Various lead screws available. Maximum
on 45's up to 6:40 @ side. 7" & 12" 9:00 &
30:00 respectively. 7" $6.00, 12" 89.75, both
sides. AUDAK CUSTOM SOUND, 200 N. Taylor,
Kirkwood 63122, Mo. 314-822-2581.

&

HEAR YOUR ANTIQUE RADIO PLAY AGAINI
Service to all 110V radios -1927 to 1947.
Advise and schematics also available. Talk to
Quin Morrison at (303) 686-2791, or write
Broadcast Equipment Rebuilders, Box 458,
Windsor, Colorado 80550. B -E -R, THE ANTIQUE
RADIO SPECIALISTS!

LEARN TO READ MUSIC IN ONE EVENING!
Free details. Write: Anthony Cappeloni, 130
Meloy Road, West Haven, Conn. 06516.

ELECTRONIC KITS Expertly assembled. FEE:
25% of list price. (219) 272-2186.

DIG ITAL ELECTRONICSI Complete schematics,
parts lists, theories -Discrete Component Digital Clock, $3.00. Increase technical competence,
hobby skills -Complete course in Digital Electronics is highly effective, $ 10.00. Free literature.
DYNASIGN, Box 60AM, Wayland, Mass. 01778

CROWN RECORDERS AND AMPLIFIERS:
factory authorized service station, Complete overhaul and rebuilding service. Techniarts, Box 1716
Washington, D.C. 20013 301-445-1112.

RADIO PROGRAMS
RADIO PROGRAMS. CATALOGUE OF THOUSANDS: 81.00 (Refundable). THE RADIO VAULT,
BOX 9032-TV. WYOMING, MICHIGAN, 49509.

SERVICES

INSTRUCTION
EDUCATION

OF OLD RADIO COMEDIES,
Dramas, Band Remotes, Mysteries, etc. $6.00
for 6 Hour Reels. Catalogue $1.00 (Refundable).
RADIOVOX 1756
Cassettes also available.

THOUSANDS

Washtenaw, Ypsilanti, Michigan 48197.

LEARN MUSIC THEORY, ARRANGING at
home. Basic/advanced. Applied Music, 505 W.
Hillsboro, Tampa, Fla. 33604.

EARN COLLEGE DEGREES AT HOME, Many
subjects. Florida State Christian University, P.O.
Box 1674, Fort Lauderdale, Florida 33302.

SHORTWAVE
HEAR POLICE FIRE Dispatchers. Catalogs show
receivers: exclusive directories of "confidential"
channels. Send 10C stamp. Communications, Box
56AU Commack, New York 11725.

SPEAKER ACCESSORIES

1930-1962 RADIO PROGRAMS, Reels, $ 1.00
hour! Cassettes, $2.00 hour! Catalog. $1.25.
AM TREASURES, Box 192M, Babylon, N.Y.
11702.

Hi -Damp
Speaker
SPEAKER INSURANCE?
Protectors can help you protect your investment.
Catalog with much more $ 1.00 (refunded first
order). CAEA, Box 1471, Tucson AZ 85702.

GOLDEN AGE RADIO -your best source for
radio tapes. Box 25215-D, Portland, Oregon

BROADCAST SERVICE

97225.

AUDIO/VISUAL ENGINEERING CONSULTANT

OLD RADIO PROGRAMS ON TAPE. Thousands
available. Low prices, finest quality, immediate
service. Catalogue 25C. Nostalgic Radio, Box
29K, Peoria, II. 61601.

System Design, Sound, Background Music.
Intercom, CCTV, CATV, ETV, MATV, 1st Phone,
Supervise and coordinate installations. Write:
ACCRUTEK ENGINEERING CO., P.O. Box 525
Duarte, Ca. 91010.

YESTERDAY'S RADIO PROGRAMS ON TAPE.
Catalog $1.00 refundable first order. Adventures,
Dept. A-7, 1301 N. Park Ave., Inglewood, Calif.

90302.

CABINETS
COMPONENT CABINETS
Direct from the factory at low factory prices.
Finished Unfinished Kits. Free brochure.
AUDIO ORIGINALS
546 S. Meridian St.
Indianapolis, Ind. 46225

HELP WANTED
SERIOUS RECORDISTS NEEDED. Excellent
remuneration. We train and equip. Modest investment required. Write Box 278, Englewood, Ohio

MISCELLANEOUS
INCREASE GAS MILEAGE 20%I Powerspark
installs without tools. Send $9.95 todaygueranteed!! Powerspark, 350 Thompson #221G. Ann Arbor, Michigan 48108.

PHOTOGRAPHY
YOUR PICTURE ON A STAMP! Personalize your
stationery, greeting cards, or notes. You get 50
PHOTOSTAMPS (1" x 11/2") with gummed
backs. Send photo (to be returned) and $2.50
to Veronica Foster of Manhattan, 210 Fifth
Avenue #1103A, N.Y., N.Y. 10010.

PLANS

&

KITS

AMAZING 5 BY 6 FOOT PICTURE from your
small TV. Free details: Elderado, Box 2427A, E.
Cleveland, OH 44112.

45322.

MUSICAL INSTRUMENTS

HIGH FIDELITY

BURGLAR-FIRE ALARM CATALOG. Wholesale
supplies for home do-it-yourselfers. From the
simplest to professional -alarm parts and tools.
Free catalog.
WHOLESALE SECURITY DEVICES, 2145 West 8 Mile, Detroit, Mich. 48219.

LOUDSPEAKERS -41/2" HIGH COMPLIANCE Replacements for nationally advertised multiple
speaker systems. $7.98 Postpaid. Quantity Discounts. Free specification sheet. Auratone, Box
580-10, Del Mar, California 92014.

ALOHA! Quality Pacifies. Free Souvenir Sheets.
25C Postage. Paradise Stamps, Box 10212,
Honolulu, HI 96816.

30%

DISCOUNT. Name Brand Musical Instruments. Free Catalog. Freeport Music, 455R
Route 110, Melville, N.Y. 11746.

REK-O-KUT now has in stock the original woven
Dacron Polyurethane turntable drive belts
$6.95 plus $1.00 postage/handling. Rek-O-Kut,
1568 N. Sierra Vista, Fresno, Calif. 93703.

-
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STAMPS

U.S.

PLATE

$12.00 P/10,

BLOCKS

Special

1456-9
Many

Others. Free list available. Technalyst, 17 Cedarwood, Commack, NY 11725.

AUDIO
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Offer

1480-3 $11.00 P/10.

JULY 1974
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Separation saved our marriage
thanks to Marantz speakers.
"Where's the flute Henry?" my wife complained conwas about ready to leave her. Then we saw a Marantz
dealer He told us that separation of sound its a true test of a
speaker system. He suggested we put Marantz and
other popular speakers to the test by listening
to a familiar recording so we'd be able to hear
for ourselves that it's the speaker and not the
recording that makes the difference. Oh, what
a difference Marantz made! What we thought
were two oboes were clearly an oboe and a
flute. And that barbershop quartet...well,
they're really a quintet.
The proof is in the listening. And that's
where Marantz design concepts come into
play. The transducers in Marantz speaker systems are engineered to handle an abundance
of continuous power, so you get distortion -free
stantly.

I

sounds that are as pleasing as a nibble on the ear.
We bought the Marantz Imperial 5G Two Way Speaker
for just $99. Perfect for our budget and it delivers fine sound
separation even with minimum power equipment. And there
are five other quality Marantz speaker models
starting as low as $59 and all are available
with the new Marantz acoustically transparent foam grill.
Whatever your power and budget
requirements, keep this in mind. Marantz
speaker systems are built by the people who
make the most respected stereo and 4 -channel equipment in the world.
To find out how much better they sound
go to your nearest Marantz dealer and listen.
We sound better.

©1973 Marantz Co., Inc.. a subsidiary of Superscope Inc P.O. Box 99P. Sum Valley, Calif. 91352. In Europe: Superstope Europe, S.A. Brussels.
Belgium. Available in Canada. Prices and models subject to change without notice. Consult
the Yellow Pages for your nearest Marantz dealer. Send for free catalog.
.
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Soundsational Advice
You'd really like to
move up to a good
stereo system, right?
But you find stereo
components confusing. So many
names. So many
claims. So many
specifications to
read. It fairly
boggles the mind.
Well, don't despair.
You don't really
need a PHD in
audio physics to
make a 'sound'
decision. With
a few helpful hints
from KENWOOD and your
own two good ears you can be off to a flying start.
Power is Important, But ...
don't get caught in the numbers game.
There is only one meaningful power
output rating: RMS continuous power
output per channel, both channels driven into 8 ohms, at all
frequencies from 20 to 20,000 Hz. Many receiver manufacturers
quote power output for mid -band frequencies only, i.e. at
1k Hz. An amplifier that can produce 50 watts at 1k may fall
short of that capability at the extremes of the audio spectrum
where power is most vitally needed for quality reproduction.
KENWOOD gives you the powerful facts on its new top three:

guANDS

x flyge-e

RMS CONTINUOUS POWER
20-20k, 8 ohms at rated THD
KR -7400
KR -6400
KR -5400

63 watts per channel (x2), less than 0.3%
45 watts per channel (x2), less than 0.5%
35 watts per channel (x2), less than 0.5%

And for comparison, shows IHF
power ratings at 4 ohms:
290 watts
KR -7400
240 watts
KR -6400
150 watts
KR -5400

Nothing Comes Between You and the Music with KENWOOD's
Direct -Coupled, Pure Complementary Symmetry Output
Circuitry
As important as power is to good sound, power alone is not
the only factor in determining quality. KENWOOD engineers utilize the most advanced concepts in audio circuitry to assure
the finest sound reproduction. For example, consider the
importance of direct coupling: By utilizing a massive power
transformer and dual positive and negative power supplies,
KENWOOD engineers have eliminated the
power -blocking coupling
capacitor between
amplifier outputs
and speakers. The
Ç(q result is fantastic
bass response
and crisp transient response
throughout the
audio range,
with minimal
distortion
TTT

even at

full rated
output. You'll hear sounds from your
favorite records and tapes that you never knew were there!
A Tuner Section You Can Really Tune In To
KENWOOD's reputation for creating fine tuners is reflected in
the tuner sections of these superb receivers. There are all sorts
of esoteric reasons for this like MOS-FET's in the front ends,
low -noise transistors, solid state IF filters, and a phase -lock loop MPX circuit. What it all boils down to is the best darned
FM and FM -stereo reception you've
ever enjoyed. In fact, even the AM
sounds great!
In every aspect of performance from
preamp to power amp to tuner, the new
KENWOOD stereo receivers are the
finest around. But don't take
our word for it. Visit your
nearest KENWOOD
Dealer, and let your ears
be the final judge.

-

KR -7400

AM/FM-Stereo Receiver
I

KR -5400

KR -6400

AM/FM-Stereo Receiver

AM/FM-Stereo Receiver

For complete specifications, write
Ow owned approach to

.

qualify

eiKENWOOO

15777 So. Broadway. Gardena.Calif.90248
72-02 Fitty.first Ave., Woodside.

In Canada: Magnasonic Canada, Ltd.
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