THE AUTHORITAT VL,MAGAZINE

OUT HIGH FIDELITY

SEPTEMBER 1974 75C

47425

1111

Prímer on Choosing tape
www.americanradiohistory.com
AmericanRadioHistory.Com

iistortion, plus substantially better
stability with four double tuned phase
linear ceramic filters and four monolithic
IC's in the IF section.
6-stage limiters
The IF section includes 6 -stage limiter
circuits. Used in conjunction with
differential amplifiers in monolithic IC's,
noise interference is completely eliminated with a signal to noise ratio of 75dB.
Exclusive Phase Lock Loop (PLL) IC
circuitry in the TX -9100 multiplex section
Developed and used for the first time by
Pioneer, the Phase Lock Loop (PLL)
circuit is actually an electronic
servomechanism. It maintains continuous
and precise phasing between the pilot
signal and the subcarrier, supplying
optimum channel separation. Completely
drift free, no alignment is ever required.
The PLL cannot be affected by
humidity or temperature since there are no
coils or capacitors to be detuned. This
provides complete stability and reliability.
New pulse noise suppressor in the TX -9100
operates with computer control
This circuit operates automatically when
it is switched on. It effectively blocks
radiated noise from airplane and auto
ignition systems, neon and traffic lights,
etc. It does not interfere with frequency
response and stereo separation. Whether
the signal is weak or strong, this automatic
'brain' decides when the PNS gate circuit
is to operate.
Unique muting control
A 2 -position variable muting control uses
electronic switching as well as reed relay
switching. This eliminates interstation
noise and the popping noise of
tuning and detuning.

Complete command with a wide variety
of controls
Whether it's for AM, FM or headset output
levels, Pioneer provides greater operating
precision with three independently
operated output level controls. A headset
may be used without a following power
amplifier. Precision tuning is achieved
with the aid of signal strength and tuning
meters.
AM section highlights IC's
The entire AM section, following the front
end, is a unitized IC. A monolithic IC
replaces 84 individual components plus a
ceramic filter. By using a differential amp
circuit and a balanced mixing circuit,
there are better spurious characteristics
and special AGC amplification.
Great specs for great performance
FM Sensitivity (IHF)

Selectivity
Capture Ratio
S/N Ratio
Image Rejection

TX -9100

TX -8100

TX-7100

1.5uV
90dB
1dB
75dB
110dB
40dB

1.8uV
80dB
1dB
70dB
100dB
40dB

1.9uv
60dB
1dB
70dB
85dB
40dB

0.2%
0.4%
100dB

0.2%
0.4%
100dB

Stereo Separation
Distortion (THD)
Mono
0.2%
Stereo
0.3%
Spurious Response 110dB

Two 15,000uF power supplies
eclipse anything now available
in integrated amplifiers.

of line voltage changes and signal input.
Even at extremely low frequencies there's
stable power output, excellent transient
response and minimum distortion only
0.1% at any frequency between
20-20,000Hz for 60 watts output per
channel.
These positive and negative power
supplies provide absolute stability in all
stages, even in the equalizer amp and
proceeding to the control and power
amps. Therefore, the signal lines become
zero potential to completely eliminate the
usual (and annoying) click noise of
operating controls and switches.
Stability is increased even further by
the differential amplifier used in the first
stages of the equalizer and control
amplifiers (also the power amp.)100% DC
negative feedback supplies excellent
stability and transient response; it also
eliminates distortion. To further increase

-

The Amplifiers: SA-9100,
SA -8100, SA -7100
Two separate power supplies utilize
30,000 uF total capacitance
You read it right. The power supply in
the SA -9100 uses a total capacitance of
30,000 uF. 15,000 uF each for the balanced
positive and negative power supplies. This
completely eclipses anything now
available in integrated amplifiers. This

super high capacitance results in an
absolutely pure DC voltage supply. There's
constant DC voltage regulation regardless
www.americanradiohistory.com
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Interior view. SA -9100
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The Tuners: TX -9100,
TX -8100, TX -7100
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FM front end
an engineering triumoi
The height of sophistication, the TX -9-00's

The time has come to
completely re-evaluate
the standard you now
use to judge high

stabilized, drift -free front end replace:
printed circuit boards with complete y
metallized construction. The same used in
high precision communications equipment.
Employing three dual gate MOS FET's
and a buffer circuit in the local oscillator,

there's exceptionallj high gain with
extremely low noise. Two tuned RF stages
with a 5 -gang valailetJning capacitor
contribute to the highest selectivity (90dB)
and astonishing FM sensitivity (1.5uV).
The exclusive use cf a t eavy gauge die
cast aluminum housing assures uncanny
stability.
IF section the epitome of
advanced research
In the pursuit of excellence, significant new
IF section technology was de%eloped. The
result is optimum selec ivity with minimum

-

fidelity performance.
With this new line of tuners and amplifiers,
Pioneer presents many ingenious
innovations in circuitry that are being used
for the first time. However, this
exclusiveness is only secondary. While
each new circuit can be considered
revolutionary by itself, what is even more
important is that their combined
capabilities achieve precision and

performance heretofore unattainable.

Exclusive heavy gauge die cast aluminum
housing assures uncanny stability.
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TX -9100 interior view.
Chrome plated shielded front end
housing and mu'tiplex section.

HIGH FIDELITY:"... The
performance of the SA -9100
is so exceptional and the
many extras in the way of
switching options, and so
on, so eminently useful,
that we find it the most
exciting piece of audio
hardware we've yet tested

from this company."

STEREO REVIEW:"... The
TX -9100 unequivocally
outperforms anything we
heave tested up to this time."

HI -Fl STEREO BUYERS'
GUIDE: "(The SA -9100) is a

powerhouse of sound level,
performance and features.
Works like something the
chief engineer had built
for his own use."
"The Pioneer TX -9100
AM/FM stereo tuner offers
notably excellent performance and sound quality."

Review
NT

..

TEST REPORTS

unequivocally

anything
outperformstested
we have
up to this time."

'

_
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Complete reprints available upon request.
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AUDIO: "You can't buy
better audible performance
than is achievable with
Pioneer's new TX -9100
(A .M-FM stereo tuner) at
any price."
STEREO REVIEW: "This
(SA -9100) is an essentially
distortionless, bug -free,
and powerful amplifier with

exceptional flexibility...
highly complex array of
electronic circuitry has
been packaged into a
consumer product of
relatively modest price
without a trace of `haywire'
or slipshod assembly. It
almost seems a pity to hide
internal workmanship."

A

stabilization, special electronic regulator
circuits are used. Transient response is
also improved with a superb damping
factor of 70.
The unique equalizer amplifier
To make certain that extraneous signals
do not interfere with the input signal, the
equalizer amp is totally enclosed and
sealed to shield it against leakage.
There's also extra assurance of
precision with special low noise metal
film resistors and styrol capacitors. Both
are manufactured under continuous
computer control to highest laboratory
test equipment tolerances: -±.1% for
resistors; ±2% for capacitors. Until now
such precision has been unheard of in
hi-fi equipment. Deviation from the ideal
RIAA curve is only ±0.2dB.
Since a direct -coupled SEPP
complementary circuit is used in the
equalizer amplifier, virtually any dynamic
phono cartridge can be accommodated
without overloading or distortion. For
example, with 2.5 mV sensitivity, the
overload at 1 KHz is an unbelievable
250mV, and 1200mV at 10KHz!
Twin stepped tone
BASS

,FOTECTm

Main Control Curves
(Sub set at Flat)

The power amplifier
To sustain the ultra sophistication of the
equalizer and control amp sections, the
power amp has a direct -coupled pure
complementary SEPP circuit, double
differential amplifiers and two constant
current loads. The combined effect is the

achievement of wide power frequency
range and excellent transient response.
100% negative DC feedback is
supplemented by 66dB dynamic negative
feedback for minimum distortion and
absolute stability. The pre and power
amps can be used independently with a
separation switch.
Exclusive direct -coupling in all stages
Until now direct -coupling has been used
only with the power amplifier. Pioneer
takes it a dramatic step further in the
SA -9100 and SA -8100. Direct -coupling in
all stages from the equalizer amp to the
control amp to the power amp. More
effective? Absolutely. It achieves the
finest transient response, wider dynamic
range, THD and IM distortion of only
0.04% (1 watt). It's an incredible
achievement.
Level set, volume
controls.
and loudness
rqEBLE---1
tOHa
wi
contour controls
adjust to listening
preference
Three controls
working together
adjust to any degree
- da .
of loudness. The
level set control is
the primary volume
Sub Control Curves
control. Its maximum
(Main set at Flat)
loudness setting
is OdB.

>

50Hz Frequency 20kHz
Frequency 10kHz
Excellent frequency response curves from
100% negative DC feedback buffer amp & twin tone controls.

100Hz

Successive settings
of -15dB and -30dB
result in lower gain.
Once the desired
volume is obtained,
the volume control
is used for fine
adjustments within
the given

The control amplifier: Twin stepped tone

controls custom tailor your listening.
Now you can make the most critical bass
and treble adjustments with supreme ease.
In fact, there are 5,929 tonal combinations
to suit your listening room acoustics and
to compare or compensate for component
frequency response.
On the SA -9100 and SA -8100 four
tone controls (two for bass, two for treble)
make 2dB (2.5dB with SA -8100) step
adjustments for the entire audio spectrum.
Working together with the tone controls is
a buffer amplifier with 100% negative DC
feedback. The main bass control governs
± 10 dB at 100 Hz; the sub -bass, ± 6dB at
50 Hz. The main treble control governs
±10 dB at 10KHz and the sub -treble,
± 6dB at 20 KHz. This, plus the tone
defeat control (described in the next
paragraph) makes the SA -9100 the most
exciting -to -use amplifier that has ever
powered any hi-fi system.
New tone defeat switch
Because of the extremely wide variety
(5,929) of frequency adjustments made
possible by the twin tone controls, the
tone defeat switch adds extra flexibility.
Adjusting the tone controls to your
satisfaction, you can flip the tone defeat
switch. Bass and treble responses
instantly become flat. When it is switched
off you return to the original tone control

settings.

additional convenience. A separate flip
type lever control for instant switching
between the more widely used tuner and
phono 1 and any other single program
source. Incidentally, both switches are
shielded to protect the input against
undesirable extraneous signal pickups.
Two-way tape duplicating and monitoring
There are two separate flip type switches
on the front panel of the SA -9100 for
tape-to-tape duplicating and monitoring.
Two tape decks can be connected for
recording, playback and duplicating in
either direction, with simultaneous
monitoring.
Level controls for phono 2, aux 2
In order to match the level of various
inputs, individual level controls are
provided for phono 2 and aux 2.

Speaker B control
This special control helps in the use of two
pairs of speaker systems of different
efficiencies. There is no sacrifice of
damping or distortion when switching from
orie pair to the other.
Impedance selector for phono 2
An easy -to -use switch allows you to
employ any phono cartridge input
(25K, 50K, 100K ohms).
Two-position high & low filters
The low filter switch on the SA -9100 and
SA -8100 has subsonic (below 8Hz) and
30Hz positions. The high filter switch has
12KHz and 8KHz positions.

Maximum versatility in program sources
Inputs

Tape monitor-S/N

Phono-S/N
Auxiliary-S/N
Microphone-S/N
Tuner-S/N

SA -9100

SA -8100

SA -7100

2-90dB
2-80dB
2-90dB
2-70dB
1-90dB

2-90dB
2-80dB
2-90dB
2-70dB
1-90dB

2-90dB
2-80dB
2-90dB
1-70dB
1-90dB

3

2

2

Outputs

Speakers

Headsets
range. While the loudness contour boosts
2
Tape Rec.
bass and treble, it may also be used
with the level set control. The Consistent power for every requirement
more advanced the position
RMS @ 8 ohms
RMS power
of the level set control, the
both channels
both channels
driven @ 1KHz
driven
lower the effective range of
20-20KHz
the loudness contour.
65+65 watts
SA -9100
60+60 watts
The original and positive
44+44 watts
40+40 watts
SA -8100
speaker protector circuit
22+22 watts
20+20 watts
SA -7100
Since the signal is fed
directly to the speakers
This new lineup of Pioneer
1

because of direct-coupling, an automatic
electronic trigger relay system is
incorporated into the power amplifier.
This protects the speakers against
damage from DC leakage which can also
cause distortion. It also prevents short
circuits in the power transistors.
Maximum convenience for program
source selection
While there is a multiple function rotary
switch for microphone, phono 2 and two
auxiliaries, Pioneer has included an

Convenient program source
selection switch & control lever.

(1,1)

PIONEER'
when you want something better

1

1

2

2

RMS @ 4 ohms

single channel
driven @ 1KHz

100+100 watts
60+60 watts
36+36 watts

tuners and
amplifiers is unquestionably the most
advanced available today. Yet despite
this overwhelming sophistication, they're
sensibly priced.
See your Pioneer dealer. He'll show
you how this series of fine instruments
can outperform any units in their price
range. All prices include walnut cabinets.
SA -9100-$449.95; SA -8100-$349.95;
SA -7100-$249.95
TX -9100-$349.95; TX -8100-$249.95;
TX -7100-$199.95
While not discussed here, Pioneer is also
introducing the SA -5200 stereo amplifier
and the TX -6200 stereo tuner for high
quality hi-fi on a low budget. Only $139.95
each, with walnut cabinet.
U.S. Pioneer Electronics Corp.,
75 Oxford Drive, Moonachie,
New Jersey 07074
West: 13300 S. Estrella, Los Angeles
90248 / Midwest: 1500 Greenleaf, Elk
Grove Village, III. 60007 / Canada: S. H.
Parker Co.
Check No. 26 on Reader Service Card
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We give you the softest soft
to the loudest loud. Choose any
model .You won't get 'clipped:
Today's best recordings can reproduce
Drive our super efficient
power limit.
music's full dynamic range, from the softest
Formula 6 at its maximum, and it will
Most of today's
soft to the loudest loud.
deliver nearly 1300% more sound power!
That's
popular low and moderate efficiency speaker
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
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 COMPENSATIONTM 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 ampli
efficient is the Formula 6.
Hear them at
fier suddenly became two to five times as
your dealer.
BRITISH INDUSTRIES COMPANY,
BIC VENTURI can handle lots of
powerful.
Westbury, N.Y. 11590.
A typical, low -efficiency system
power, too.
Div. of Avnet, Inc.
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

BIC VENTURI

Check No. 7 on Reader Service Card
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WE HAVE CHOSEN THIS RATHER UNORTHODOX WAY
TO PRESENT THE NEW BICTMTURNTABLES-BECAUSE THE
NEW BIC TURNTABLES ARE RATHER UNORTHODOX.
Cueing time can be adjusted for from 1 to 3 seconds
Traditionally, new audio equipment (new anything for
that matter) is introduced with orthodox "product shots". via a knob on top of the unit.
Seven other adjustments can be made from the top of
In the case of the BIZ 980 and 960 we're breaking
that mold. We're taking you inside and underneath- the instrument which permit easy fine-tuning of the tone
because much of the real beauty of these instruments lies arm system, to a greater degree than has ever been possible before.
in the innovation and engineering that's there.
In the exploded view at left you see a combination of
The control tabs and linear scale for anti -skate and
things not found in any other turntable
belt drive tracking force adjustment are unique.
system and a record support post. Never before has there
The cycle button which controls play is unique.
been a belt drive turntable with automatic multiple play
Etc. Etc.
Dependability
capabilities. Only BIZ has this combination.
At right you can see the BIC program panel. With it
BIC Programmed Turntables are made in the United
you can operate these turntables manually. Or you can States, in our own factories. We mention this because
elect to play a single disc automatically_ Or you can repeat quality control is probably the most important factor in
a single disc as many as 6 times. Or you can play from 2 to building this kind of equipment. The fact that the specifica'
6 discs in series.
tions for these turntables have been created and quality
For the first time one turntable combines the advan- controlled by BIC is more important than you might
tages of a manual unit with the convenience of perfect guess.
automatic record handling-without sacrificing playback
Also, the considerable investment you are making in
performance.
a BIC turntable is going into the turntable-not mto
import duties, currency fluctuations, and transportation.
The Worm's Eye View
The underside of the turntable is revealing.
Performance
Compare it with the underside of any unit you choose
BIC
980 and 960 bring you an order of performThe
and you'll be struck by the simple, clean appearance of the
ance which is both outstanding and fast becoming essential
BIC
Many moving parts found in turntables with auto- in the new era of 4-channel reproduction.
They are bound to be copied.
matic features have been eliminated. (We've sold and servFor the time being, however, they are absolutely
iced millions of automatic record players over the past 37
unique
in their field-fundamentally different from any
years and one thing we've learned is that simpler is better
turntable,
be it fully automatic, single -play autoother
and less is more.)
or
manual.
matic,
The motor is a 24 -pole, 300 RPM unit. It has the torque
We barely have space here to hint at the things you
to move the platter to playing speed in 1/3 a revolution. The
know about these turntables.
should
1800 RPM units used in automatic turntables are simply
Your
audio dealer has a comprehensive 26-page bookno match for its smoothness, silence, and durability.
which includes performance figures, dimenlet
about
them
Only BIC has a 300 RPM 24 -pole motor.
and
details
about the BIC 2 -year warranty.
sions
The 4 shock mounts at the edge of the unit plate form
... or write for more information to
Get
this
booklet
an acoustically damped interface between the unit plate Dept. A, British Industries
Co., Westbury, N.Y, 11590.
and base. These hollow rubber, spherical cushions were
We
think
you
ought
to
compare turntable features
designed specifically for BIC Programmed Turntables.
before you buy. And if you compare ours with any and all
Conventional units use metal springs.
others you're considering (price no object) we'll be happy.
Other Intriguing Features
We think you will be too.
The BIC tone arm includes features you won't find
C
on any other arm at any price.
The cartridge shell can be adjusted so that optimum
15° tracking can be achieved no
matter how deep or
shallow your cartridge body is.

-a

B

The 980 and 960 are identical
except for the 980's electronic speed
and pitch control circuitry and its lighted strobe.
Accessories available include solid oiled -walnut wood base
matte black molded base -and hinged dust cover.
The 980 will sell for approximately $200. The 960 for about $150.
Copyright 1974

BIC is a trademark of British

-

Industries Co, Westbury, New York 11590. A division of Avnet Inc.
Check No. 8 on Reader Service Card
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Audioclinic3
Be sure

to attend...
Joseph Giovanelli

THE AUDIO

Rise Time
Q. What is meant by "rise time"? How

ENGINEERING

SOCIETY'S

49th

Technical

Meeting and
Exhibition of

does rise time pertain to the sound of an

amplifier?-Rawn Stafford, Gainesville, Florida
A. "Rise time" refers to the amount
of time required for a pulse fed into
an amplifier or other device to produce
full amplitude at its output. Hopefully,
this will happen as soon as the pulse
enters the amplifier. In fact, however,
there is a certain amount of time required for the various circuits to produce
their outputs.
The faster the rise time, the better
the equipment will reproduce transient
sounds such as percussion instruments.

Pink Noise

Professional

Q. What is "pink noise"? How is
-octave pink noise used in testing
equipment?-Paul C. Lutz, Louisville,
1/2

Equipment

at the

Waldorf-Astoria
New York City

September 9-12

For details, write or phone:
AUDIO ENGINEERING SOCIETY
E. 42nd St., N.Y., N.Y.
10017 (212) 661-8528

60

PUBLICATIONS OFFICE

(212) 661-2355

Kentucky
A. If one built a noise generator,
chances are that the noise would produce signal over the entire audio spectrum. If one devised a filtering system
however, this noise could be produced
over a portion of the spectrum only. It
is this reduced noise bandwidth which
we refer to as "pink noise".
The '/3 -octave "pink noise" is a special
case of such pink noise, where the
spectrum is divided into very narrow
segments, each of which is 1/2 -octave
wide.
Such pink noise segments are often
used to evaluate the performance of
equipment because its waveform is
often difficult for equipment to reproduce, especially with transducers,
such as loudspeakers. The waveform
produced by the speaker or other device
is compared to the waveform of the
"pink noise" which feeds into the device
under test. The closer the input and
output waveforms appear to be alike,
the better is the equipment under test.
Listening rooms contain very sharp
peaks and dips in their frequency
response. They are often narrower than
a 1/3 -octave portion of the audio spectrum. However, these 1/2 -octave segments

represent a good compromise between
performance and the complexity of
the controls required on equalizers
designed to correct for these peaks
and dips of listening rooms. What
happens is that signals are transmitted
by means of calibrated transducers, and
picked up at some other point in the
room to be adjusted, by suitable, calibrated microphones. The signal consists of pink noise. A room equalizer,
consisting of -octave boost and cut
modules is used, and the controls are
adjusted for best overall frequency
response at some given listening point
in the room. Note that the equalizer
modules are made to match the segments of the pink noise used for calibration.
%3

Connecting VU Meters to a Power
Amplifier
Q. Could you tell me how I may attach
two VU meters so that I can monitor
the sound level from my stereo system? My equipment comprises a Dynaco PA T4 preamplifier, Dynaco Stereo
120 power amplifier and KLH 5
speakers, Sansui AM/FM tuner and a
Miracord table.-Phillip E. Kalanz,
Victorville, California
A. VU meters are connected across
the speaker terminals of each channel.
When calibrating, they should show
you proper channel balance. Their calibration can be made to show when the
amplifier is driven to maximum power
output or can be set for a zero VU
reading at some listening level which
you would not want to exceed. If this
listening level represents the lower
power requirement, this is the best
way to use the meters. I will assume
that this is what you want to accomplish.
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.
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To listen to a Fairfax Supersound system is to listen with no distortion and no
coloration. You hear only the natural sound and presence of the source, with true
pitch, zero overlap and total musical balance.
F
Sound is not the only area where a Fairfax Supersound speaker system
outshines the competition. Our cabinetry, cut and crafted in our own factory, is made of the finest American oiled walnut veneer, and the craftsmanship rivals that of the finest furniture makers.
FAIRFAX
Fairfax speaker systems are recognized (and sold) throughout the free world
INDUSTRIES INC.
as superior sounding speakers.
900 Passaic Avenue.
East Newark, New Jersey 07029
You owe it to yourself to make a side -by -side comparison test of a Fairfax
Canada Omninedra Corp. Lid.. Lachine, Ojebec
speaker with any other speaker you're considering.'`
In

your dealer is not a Fairfax dealer and you want to make the comparison,have him contact us and we will send him a pair of speakers for your evaluation.
No ether speaker manufacturer has the confidence to make such a claim.
Check No. 12 on Reader Service Card
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The only cassette deck
in town.
All cassette decks offer convenience.
And simplicity of operation. Now let's
separate the men-decks from the boy decks. There is only one moderately
priced cassette deck which offers
performance specs not touched by
any other cassette deck in the world
(except our own more expensive 450).
The TEAC 360S.

For openers, it has a memory
rewind counter (to simplify your
"search" time), a Light Emitting'
Diode (to warn you of sudden peak
levels during recording), separate 3 -position bias and equalization
switches (to adjust for different types of tape).
Yes, but what about the sound?
We thought you'd never ask. Because of our new transport drive
system, the TEAC 360S has an incredible 0.07% record and
playback WRMS wow and flutter-which is an engineer's way of
proving the 360S is virtually free of noise which has characterized
most cassette decks.
Now add Dolby* Noise Reduction circuitry, enhanced by Dolby
calibration controls and tone generator, and what do you have?
The only cassette deck in town. (Present TEAC company excepted.)
Check it out first thing.

The TEAL 3605.

TEAL

The leader. Always has been.
Dolby Is a trademark o( Uolby I,aberateries, Ine.
TEA(' Corporation of America-Headquarters: Dept. A --.12A. 7733 Telegraph Road. )Iontebellu, Uxliforuìa ,0661u-TN;A(' offices in principal cities in the United States. Camel
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Herman Burstein
Adjusting Bias
Q. When adjusting bias on the left
channel of my Ampex AG-500, the VU
meter reading increases with adjustment, even though peak output on tape
has been reached. The right channel
will peak and the indicator shows an
output drop on the VU meter as the

DC300A
This is the totally new commercial
super amp that is goingto make your sound
installations easier and your bank account
fatter. It is the only dual channel high power
low distortion amp specifically designed for
portable and house systems, with the
features you need.

The DC300A is rated at 150 watts per
channel continuous into 8 ohms, 300 w/ch
continuous into 4 ohms (both channels
driven) or 500 watts continuous into 2.5
ohms (single channel driven). Each channel
has eight 150 -watt output transistors! For
600 watts continuous 8 -ohm output, it converts easily to a mono amp, so you can drive
a 70 -volt line directly without a matching
transformer.
With separate level controls and circuitry for each channel, the DC300A is
almost two amps in one. Great for bi-amping
or for driving two separate systems.
The exclusive new DC300A output
protection circuitry practically eliminates
servicing. Even better, it can drive any
speaker load, resistive or even totally reactive, with no protection spikes, thumps or
flyback pulses.
A fantastic new IC front end sets new
world's records for low distortion and noise.
Stringent factory testing brings you one
step closer to install -and -forget field dependability. The price is under $700, and as
two amps in one, it will probably give you a
surprising cost -break on your next multiple
amp system.
To discuss your special application or
request detailed technical data, phone
(219) 294-5571 or write CROWN, Box
1000, Elkhart, Ind. 46514.

p crown
MADE ONLY IN AMERICA
Check No. 10 on Reader Service Card

bias peak is passed. Both channels are
recording OK, but monitoring from the
left channel is guesswork due to the VU
needle standing halfway to O VU. Can
you please advise me on troubleshooting?-Howard Levi, Chattanooga,
Tennessee
A.Possibly the record calibration of
your VU meter, left channel, is incorrect. This is suggested by your statement that the VU pointer fails to reach
O when recording on the left channel.
From your description, I am doubtful that you are adjusting bias correctly.
Using an input signal of about 1,000
Hz (Ampex sometimes recommends
other frequencies), bias is to be adjusted until output signal reaches maximum. It is sometimes recommended
that bias be further increased until signal output drops about 1/2 dB. Thus a
correct adjustment of bias would call
for the VU pointer going up when the
meter is set to read bias but down
when the meter is set to read output
signal.
Possibly on your left channel you are
mistaking a bias decrease for a bias increase. A bias decrease would cause
signal output to increase slightly, using
optimum bias as a reference.

Playback Equalization
Q. I have a question about playback
equalization at 15 ips. Is the NAB
curve for 15 ips the same as for 7-1/2
ips? I have found that when recording
at 15 ips on my tape machine, a modified
TEAC A-40105, I can get a flat -sounding recordplayback response by reaching behind the machine and disconnecting the equalization cable between the
transport and the recording electronics.
(This does not affect playback equal-

10

ization, merely record equalization.)
I have never had occasion to run a
curve at 15 ips with the above -mentioned cable unplugged; the only criterion I can judge it by is that it
sounds good. And good sound is what
the whole game is all about.-Name
withheld
A. I don't know why you get sound
more apparently flat to the ear with
the record equalization cable unplugged.
At 15 ips, the record equalization (treble boost) isn't nearly as much as at
lower speeds, so that unplugging the
cable may not make much audible difference. Also, unplugging the cable
may compensate for some other fault,
such as a deficiency in treble response
due to a worn playback head.
The NAB playback characteristic is
the same at 15 and 7-1/ 2 ips; the only,
and slight, difference in the equalization provided by the playback preamp
might be to allow for differences in
the playback head's response at very
low and very high frequencies at the
two speeds. What basically differs between the two speeds is record equalization. At 15 ips, less treble boost is
required in order to compensate for
losses that occur in recording. The
means of adjusting record equalization
at 15 or 7-1/2 ips is as follows. First,
the machine's playback equalization is

adjusted to provide flattest possible response when playing a standard test
tape for the speed in question (it is
presumed that the machine has first
been adjusted for correct azimuth, and
heads, guides, etc. have been
cleaned and demagnetized). Then the
record equalization is adjusted so as to
provide flat response on a record -playback basis (after first setting bias in
accordance with the manufacturer's

that

recommendations).
If you have a problem or question on tape

recording, write to Mr. Herman Burstein
at AUDIO, 134 North Thirteenth Street,
Philadelphia, Pa. 19107. All letters are
answered. Please enclose a stamped,
self -addressed envelope.
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Introducing Dual's new generation.
A matter of subtle refinement rather
than radical change.
you've known previous Duals, our new generation
will look familiar. Which is not ;uprising
no radical
change has been made in design or technc ogy.
Dual, after all, is the multi -play turntable that music
experts-record reviewers, audio engineers, hi-fi editorshave long preferred to use in their personal systems.
The reason is simple: Dual .nrovides superior
performance (with the added convenience of being fully
automatic). And because of Dual`s proven reliabili-y, many
owners are reluctant to give up their original Dual.
even after ten years of constant use.
Through the years Dual has
introduced many "firsts" among
automatic turntables: pitch control;
separate anti -skating scales for
If

different stylus types; gimbal tonearm suspension, and
rotating single-play spindles.
Dual engineers have never strayed from their
original concept: to build every Dual turntable with more
prec sion than you are ever likely to need. For example,
eventhe lowest -priced Dual cantrackflawlesslyatonegram.
Anotner Dual policy: refinements introduced on
the higher -priced Duals typically appear later on the
lower -priced models. For example: illuminated strobes,
rotating single -play spindles, low capacitance tonearm
leads and the special anti -skating scale for CD -4.
Wth these subtle refinements, each Dual
remains the most advanced multi -play
turnable in its price class. Radical
change, after all, is necessary
only when one is
radically behind.

Dual

Dual 1225, $129.95;.

Dual 1226, $159.95

Dual 1228, $189.95

Dual 1229Q, $2-59.95

United Audio Products,

120 So.

Columbus Ave., Mt. Vernon, N.Y. 10553

Excl nive U.S. Distribution Agency for Dual

Check No. 39 on Reader Service Card
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What's New In Audic
Benjamin Turntable

Audio Response Analyzer

Shure Stylus for 78s

ACOUSTIC RESPONSE
ANALYZER
COMMUNICATIONS COMPANY

0
The Elac/ Miracord 820 automatic turntable features simplicity of operationby setting the turntable speed for 33 1/3
or 45 rpm, the tone arm automatically
sets stylus drop point. Other features
platter
include a pressure -formed
driven by a four -pole asynchronous
motor; variable pitch control with builtin stroboscope ring, and calibrated
anti -skate mechanism for eliptical and
conical styli. Price: $129.95.
Check No. 60 on Reader Service Card
V1hite Sound Analyzer

POWER

The SC35C cartridge and SS78E stylus
are specifically designed to play 78 rpm
records. In most cases, says the firm,
the combination will produce better
tonal quality and less surface noise because the large elliptically-shaped stylus
tip plays a different section of the disc's
groove than a standard conical tip does.
This cartridge and stylus assembly can
be mounted in any equipment which
permits tracking at the proper 4-to -5
gram range. They can play all lateral
78 rmp discs or can be wired to play the
vertically modulated "hill and dale"
electrical transcriptions. Price: SC35C,
$24.00; SS78E, $12.00.
Check No. 62 on Reader Service Card

Model 140 is a real time analyzer featuring an LED graphic display, 11 high
by 28 wide in 27 one-third octave channels from 40 Hz to 16 kHz. Each of the
channels consists of a double -tuned
filter for maximum rejection of out -ofband noise, followed by a converter and
an appropriately weighted smoothing
network. A high -gain front-end, which
can be calibrated for display of true
dB-SPL using a standard dynamic
microphone, provides a dynamic range
of 40 dB-SPL to 110 dB-SPL in six
10 -dB steps. A line input is provided for
analysis of line -level signals, as well as
a pink -noise generator, which provides
flat output from 40 Hz to 16 kHz at
either high level or mic level. Price:
under $2500.
Check No. 61 on Reader Service Card

Braun Loudspeaker
The L 810A is a three-way acoustic
suspension system employing two active
8 -in. high compliance woofers said to
produce optimum transient response
and improved low mid -range dispersion. The midrange driver is a 2 -in.
soft -dome acoustic suspension system
using a single layer voice coil and 5 -lb.
magnet structure. The tweeter is a -in.
soft dome, driven by a 15,000 Gauss
magnet, whose specifications are said
to result in excellent dispersion and
transient response at low distortion
level. Frequency response is 20-20,000
Hz DIN; crossover frequencies, 500/
4,000 Hz; impedance, 4 ohms; minimum amp power required, 20 watts
(rms); size, 251/4 in. H x 121/4 in. W x
113/4 D; choice of finishes and grilles.
Price: $299.50. Optional floor stand
(LF 700): $37.50.
1

Check No. 59 on Reader Service Card
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Communications Co., Inc.'s ARA -412
response analyzer converts almost any
oscilloscope into a real-time audio analyzer covering the frequency range from
40 Hz to 16 kHz with 27 parallel bandpass
filters. It can be used for testing
speakers, mics and tone controls, as
well as adjusting crossovers, tape heads,
and equalization. The display range is
27 dB, which can be shifted continuously over the entire measurement
range. Outputs are vertical to 150 mV
d.c. input to any 'scope, horizontal to 500
mV d.c. external sweep input to any
'scope. Price: $1295.00.
Check No. 64 on Reader Service Card

Literature
The new 1974 catalog from Brookstone
offers 68 pages of high quality, hard to -find hardware. The collection includes unusual craftsman's hand
tools, small power tools, outdoor gear,
garden tools, cutlery, welding and
soldering equipment and more. All
products are covered by a full money back guarantee and are available
only by mail. For a year's subscription
to the catalog (six issues), send 50¢
to: Brookstone Co., 4113R Brookstone
Bldg.. Peterborough, NH 03458.
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AKAI Tape Recorder
The 4000DB is the Dolby version of
AKAI's popular 4000DS. It features
three separate heads for instantaneous
monitoring, SOS, SWS, and line/mic

Vor Disc Cleaner

mixing. The deck is a three -motor, two
speed, 7 -inch component including auto
shut-off, pause control and expanded
scale VU meters. Price: $369.95.
Check No. 71 on Reader Service Card

THE BGW 250
DOESN'T HAVEFuses
Knobs
Meters

Current limiting

Telephonics Headphones

Hum
Noise

Thumps
High price

BUT, IT DOES

Model TEL -101F utilizes the Fixier
Effect patents, under license, for discrete quadraphonic listening. Each
phone contains two high velocity, wide frequency range dynamic drivers. An
integral electrical network is user -adjustable for both channel separation and
"room size." The TEL-101Fs are compatible with all standard amp headphone jack impedances. Frequency response is 20 Hz to 20 kHz and the
'phones weigh 20 oz. An optional
"Quadramate" ($25.00) permits the
'phones to derive four -channel sound
from stereo sources and has controls for
channel separation and "depth." Price:
$75.00.
Check No. 72 on Reader Service Card

The VAC-O-REC is an electric -powered,
automatic record cleaning device which
uses mohair brushes to loosen micro dust particles. Vacuum cleaning action
then removes the dust. As the record is
slowly rotating in the unit, a static
reduction system operates simultaneously, reducing electromagnetism from
as high as 20,000 volts to near -neutral
voltage.
Cheek No. 70 on Reader Service Card

AUDIO

Nagy Tape Splicer
Faster cutting and better splices are
promised with the Model 6S25 Nagy
Tape Splicer, which incorporates a selfsharpening shear, replacing the razor.
A precision dovetail groove secures the
tape during splicing, while the block
itself may be secured via 1/2 -in. mounting
holes. The Model 6S15 handles cassette
tape. Price: $16.95.
Check No. 73 on Reader Service Card
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HAVE-

Enough muscle to drive 2 -ohm loads
(340 -watts*)
Absolute speaker protection
(exclusive BGW SCR crowbar)
Virtually unmeasurable distortion*
Modular construction
12 rugged 150 -watt output transistors
High speed magnetic circuit breaker
True op -amp front end
Heavy 3Á6' thick rack panel
Totally enclosed heat sinks
660 -square inches of efficient heat
radiating surfaces
Rugged steel chassis

*Guaranteed specifications:
Power output-total average continuous
power, both channels driven. 180-watts
into 8-ohms, 270 -watts into 4 -ohms.
Harmonic or I.M. distortion-less than
0.1%.

Hum and noise-better than 110 -dB
below rated output into 8 -ohms.
Power bandwidth-less than 5 -Hz to
greater than 50-KHz.
MORE-Other advanced BGW products
include 600 and 1000 -watt stereo
amplifiers, the only kilowatt quad
amplifier, the 1500 -watt mono "arc welders" special, and a high performance quad preamp.

H_

SYSTEMS
in Canada...

BGW Systems
P.O. Box 3742
Beverly Hills
CA 90212
(213) 559-4860

Recrion, Limited

23 Vesta Drive
Toronto, Ontario M5P 2Z6
Check No. 31 on Reader Service Card

Behind The Scenes

J

Bert Whyte
remarkable thing
about the 1974 Consumer
Electronic Show was its relative similarity to the 1973 CES. Held
as usual in mammoth McCormick
Place in Chicago, the changes in this
year's show could accurately be characterized as moderate. There was a
little less extravaganza, less "hoopla,"
the usual aura of optimism somewhat
subdued. When one considers the profound political, economic and social
upheavals this country has experienced
in a year's time, changes which inexorably are changing our way of life,
the relative stability, the "sameness" of
this 1974 CES augers well for our industry. In spite of rising prices and
some "belt -tightening" here and there,
the high fidelity industry apparently is
going to maintain the momentum it
has enjoyed for the past decade.
As is usual, attempting to cover the
CES is a drag. Between the vastness
of McCormick Place and hotel -hopping
in seach of the demonstration rooms of
the various audio manufacturers, it is
inevitable that you just can't "catch
everybody's act." So my apologies in
to
advance, and no slight intended
those exhibitors whose demonstrations
I simply was unable to attend.
For some months previous to the
CES, it was predicted that at the Show
there would be an extreme proliferation of universal receivers incorprating IC chips for CD -4, SQ, and QS.
Not only did this not fully materialize,
it also appeared that there was a mild,
but general diminution of interest in
quadraphonic sound. Audio Times, an
industry publication, headlined a story
"CES spotlight shifts back to two channel." I thought this statement was
a bit strong, but there was no arguing
that some prominent manufacturers
did not show any new quadraphonic
equipment. A number of industry
people expressed disappointment in
the slow growth rate of quadraphonic
sound, while others felt that quadraphonic sound had advanced faster and
had made a greater impact than stereo
in similar time spans. At any rate there
was still plenty of quadraphonic equipment on display, even if some of it was
not quite up to full complements of
four -channel IC chips. For example,
CBS claimed that at the CES there
THE

MOST

...

were 80 items of audio equipment with
SQ decoding circuitry. They further
stated that no less than 20 new quadraphonic models ' did indeed have SQ
ICs with full -logic decoding capability.
Some of these chips were in receivers
with regular discrete CD -4 and QS
circuitry. As you might expect, Panasonic/Technics and JVC showed several models of quadraphonic receivers
utilizing CD-4 IC chips. Understandably, Sansui had several receivers, incorporating their QS Vario -matrix IC
chip. But it must be said that no company was marketing a quadraphonic
receiver with IC chips in all the four-

channel formats.
There is no doubt that stereo receivers
made a big impression at the Show, with
a number of companies putting a strong
promotional push behind their offerings.
The trends in the stereo camp seems to
be bigger and better high end products
featuring high amplifier power. Pioneer,
Marantz, and Sylvania had units with
up to 125 watts continuous power per
channel at 8 ohms.
However, by far the biggest stereo
news at the CES was that the FCC has
approved Dolby FM broadcasting utilizing a 25 microsecond pre -emphasis,
instead of the present 75 microsecond
pre -emphasis. FM broadcasts of the type
proposed will be allowed without notification or application to the FCC. 'The
25 microsecond technique was detailed
in these pages some months ago. Briefly,
the lowered pre -emphasis of high frequencies reduces the dangers of over modulation during transmission. However, present FM tuners and receivers
with 75 microseconds de -emphasis,
would obtain a dull sound if such a
change in transmission were made independently. Dolby B -Type noise reduction broadcasts normally appear
brighter if the listener is not equipped
with a Dolby decoder. By having a station broadcast with the 25 microsecond
pre -emphasis and Dolby B encoding,
high -quality compatible reception is obtained by all listeners. The listener
with conventional FM receiving equipment will benefit by a reduction of high
frequency distortion, an increase in
program level, or both. The listener
equipped with the 25 microseconds de emphasis circuit and a Dolby B decoder
will obtain considerably improved

signal-to-noise ratio, full program dynamic range, better reception in weak
signal areas, and reduced likelihood of
interference. Broadcasters who transmit
with this technique can provide listeners
with a signal quality which otherwise
would require an increase in transmitter
power by almost 20 times. At the Show,
Marantz and Tandberg stole a march on
the competition with receivers equipped
for 25 microsecond de -emphasis. (See
Marantz 4400 test in this issue.-Ed.)
I believe there is also a Lafayette tuner
similarly equipped. Needless to say,
many stations are investigating this new
way to better quality FM, and in fact
during the Show, Chicago's prestigious
WFMT was broadcasting with Dolby
B/25 mS.
One of the most interesting new
quadraphonic developments was a new
type of SQ decoder called the Tate DES
(Directional Enhancement System).
The system uses an IC chip developed
by Martin Wilcox, former chief engineer
of Sinclair, who, in association with
Wesley Ruggles, will be manufacturing
the chip. Destined initially for OEM
users, in about six months their own
brand of decoders should be available.
In essence their DES goes beyond the
most sophisticated logic decoders, and
they claim channel separation of 40 dB.
Since the best stereo phono cartridges
just about reach 35 dB separation, this
is really an eyebrow -raising statement!
Nonetheless, in my opinion, and the
opinion of others who heard the system,
we had to conclude that this does indeed furnish extraordinary separation,
even with difficult SQ recordings containing simultaneous information on all
four channels. Nor could any pumping
or breathing of the system be detected,
although it must be admitted that our
listening span was necessarily limited.
No prices were quoted, but if the Tate
DES can be marketed at a reasonable
figure, SQ will have gained a formidable
weapon.
Four -channel open -reel tape recorders, many of them in the higher
price brackets, were noted in profusion
from the likes of Teac, AKAI, Dokorder,
Pioneer, etc, etc. I still ask the question
what do
and not in a nasty way
the owners of these machines record on
these units, and do they, in fact, record
in the quadraphonic mode?

...

...
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YOUR ULTIMATE AMPLIFIER
The Dynaco
Stereo 400
It's all you've ever wanted in
an amplifier. Power -400
watts at 8 ohms, 600 watts
at 4 ohms; unsurpassed
stability with any speaker;

cooling capacity without
equal; unmatched protection
for both amplifier and
speakers; and sound quality
that draws raves from solid
state and vacuum tube
fanatics alike. A thousand
square inches of heat sink
1.2 pounds of aluminum for
each output transistor-plus
space for an optional fan.
Relay DC protection, plus
exclusive DYNAGUARDTM
speaker saver and a host of
additional safeguards make
the Stereo 400 the most
reliable, as well as the best
sounding amplifier extant.
Optional illuminated
meter kit-$75.
Build it in 3 or 4 evenings
with Dynaco's easy stepby-step instructions, and the
simplicity of a single full
color pictorial diagram.
Still dubious? Send $2.50 for
the detailed manual.
$449 kit; $599 assembled.

-

Build the kit
and save!

dunraco

Drnsion Tyco Laboratones
Box 88, Blackwood, N. J. 08012
Also available in Canada
from DYNACO OF CANADA, LTD.

Gentlemen:
Please send your new FREE full
color Dynaco catalog of speakers
and components.

Name

Address
City

L

State
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At the Bose demo room, they were
introducing their new quad pre -amplifier, presumably a companion unit for
their huge 1801 amplifier. The interior
was on display, and the precision layout
of the components on modular printed
circuit boards was a delight to the eye.
A feature of the unit is that optional
plug-in modules for decoding SQ (full
logic) or CD -4 demodulating are available.
At the Infinity room, the center of
attraction was an updated model of their

tri -amplified Servo -Static speaker
system. Complicated and expensive
though it may be, this is one of the most
impressive sounding speakers extant.
On a lesser scale in size, their new
Monitor column-style speaker was a
very clean performing unit, especially
when driven by Infinity's unique Class D switching amplifier. I visited the
Infinity plant on a recent trip to the
Coast, and gained a good insight into
the manufacture of their interesting
products. I plan on reporting on this
visit very soon.
One of the most interesting and
provocative exhibits this year was that
of Braun, whose loudspeakers are imported from Germany by the Analog
and Digital Systems company of Cambridge, Mass. Their Braun LV1020 is
a tri -amplified acoustic suspension
system, employing a 12 -in. woofer
driven by its own 55 -watt amplifier,
2 -in. mid -range unit driven by a 30 watt amplifier, and a 1 -in. tweeter
driven by a 15 -watt amplifier. An elec-

tronic crossover and input and level
controls for each amplifier are incorporated in the enclosure. The result is
a smooth, uncolored sound, with fine
transient response and good solid bass
in a moderate -sized enclosure. I should

mention that the Braun loudspeaker
drivers are imported into this country,
with the cabinets being made here for
most of the line. Okay, this is a fine
high quality speaker, but imagine if you
can, a speaker system smaller than a loaf
of bread. It is a two-way, bi -amplified
car speaker, with a 1 -in. soft -dome
tweeter and a 4 -in. long excursion
woofer. There is a little black box power
conditioner which converts 12 V car
voltage into 60 volts to drive the power
amplifiers. Since this is a stereo system,
another little black box contains four
power amplifiers (150 watts rms total),
two active equalizers, and two electronic
crossovers. When one of the Sheffield
direct -disc recordings was played
through this system, the very clean,
high-powered output from these diminutive speakers was nothing short of
amazing. As if this wasn't enough, ADS
showed a digitally controlled pre -amplifier quite unlike anything I'd ever
seen before. Approximately 4 -in. high,
by 4-in. wide, by 10 -in. in depth, there
are no visible controls or knobs. Instead,
there is a sort of plastic faceplate, with
red digital readout, and with various
functions such as volume, balance,
bass, treble, etc. marked out on the face
of the plastic. Touching the marked
function, with a pressure of less than a
gram, causes two tiny gold balls to
come together and complete a circuit.
For example, if you touch "volume
increase," the digital display actually
shows the increase in decibels! Conversely for attenuation. You can do endless tricks with this device, and an
option will be a wireless remote control
permitting adjustment of a quadraphonic system from the optimum seating
position in the listening room! Delivery
of this unit is expected in the fall, at
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about the 500 dollar level.
In my February 1974 article on the
Burwen Labs Dynamic Noise Filter, I
suggested to Dick Burwen, that a consumer version of his device would likely
be well received if he could produce
one for a reasonable price. Sure enough,
at the CES there was the Burwen
exhibit showing the Model DNF 1200
Dynamic Noise Filter for $249.95.
Dick Burwen tells me he sold quite a few
of the units at the Show, and his headphone demo was very effective. Dick
has just sent me one of his new units,
and I will report on it in the near future.
You can always hear good music and
sound at the Crown International demo
room and this year was no exception.
My good friend Clyde Moore, the genial
sales V.P., was showing production
models of his OC-150 stereo output
control center, along with prototypes
of his new electronic crossover. A big
Crown four -channel tape deck was
furnishing music for the newly updated
versions of the Auralinear 212 speaker
system. These are hybrid units
dynamic woofer up to 350 Hz, and 12
special electrostatic panels carrying
on up to 30 kHz. These panels will put
out huge sound pressures without arcing, and the transient response and
cleanness of this system is truly exceptional.
Things That Caught My Eye Around

...

the Show ..
Manual turntables everywhere
an obvious trend and many companies
are jumping on the bandwagon with
some very sophisticated designs. On
the other hand, the new BIC record
changer is unusual in that it is belt
driven, and the rumble is said to be very
low. Dolby B cassette decks get fancier,
more complicated, offer some impressive specs, and the average price now
must be reaching $350 and beyond.
My Cerwin-Vega friends were showing
a new brute force monitor speaker system, and as usual the walls were bulging
from their incredibly loud, but very
clean sound. Audio Research demonstrated their Magneplanar speakers in a
much larger room this year, and with
noticeably superior results. A super
smooth, unobtrusive sound. Not at
the Show, but in nearby Elk Grove
Village, Bang and Olufson were showing their new Beogram 4002 phono
playback system, certainly one of the
most sophisticated and physically
beautiful designs I've encountered.
More on this unit when they become
available.
There we have it, the 1974 CES.
A little subdued this year, wearisome
as ever, but ultimately worth the endless trekking to see and hear the newest
our industry has to offer.
.
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How to make the sound system you bought
sound like the sound system you bought.
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INTRODUCING NEW TDK
AUDUA OPEN -REEL TAPE.
No matter how much time, effort, or money you
put into your sound system, chances are it's not giving
you peak performance-the level it was designed for.
Much of that gap in performance can be attributed
to the inconsistencies you find in most low -noise, high output tapes. The shape of the magnetic particles,
the density and uniformity of the coating, all contribute
to that total performance. And the more inconsistencies,
the fewer overtones and transient phenomena you hear.
Audua's different from
anything you've ever heard
before. In fact, you'll prob 11.

sy;`

Audua coating: tight, fine, dense.

.s
Other premium tape coatings:
IN -11.

_

irk :

pablet
ound
obdelivéina the finestit's
-reel
tape
any
open
you
of

lower noise levels. That's because TDK designed a
unique process of uniformly applying Audua's ultra fine particles. Particles that are only 0.4 microns long
and with a length -to -width ratio of 10:1. In addition,
that process gives Audua a significantly better high -end
frequency response.
Here's why: take a good look at the two micro photos. Audua is denser and more uniform. It can
capture more delicate harmonic overtones and transient
phenomena than that other premium tape.
So try Audua. It could make your sound system
perform like the sound system you paid for. Or maybe
even better.

can buy, anywhere. Even
better than our own highly
rated SD. That's why SD's
been discontinued.
Audua was designed to
provide higher output and
Check No. 37 on Reader Service Card
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Murray G. Crosby
sorrow that I report the passing of Murray G.
Crosby, one of the great minds in
our industry, and a dear personal
friend. Mr. Crosby died on June 8,
IT is with deep

1974 at his home in Syosset, New
York. He was 70 years old.
Murray was one for the foremost
pioneers in FM radio technology
and for many years engaged in
communications research, principally in frequency and phase modulation, for Radio Corp. of America Laboratories in Riverhead, N.Y.
After a stint with Press Wireless,
he founded his own company, Cros-

by Laboratories in 1948. In 1953,
Murray developed his compatible

"sum and difference" method of
stereo FM multiplexing, generally
acknowledged by the engineering
fraternity as the superior system of
multiplexing. Because of FCC in -

sistence on the retention of SCA
facilities, the Crosby system lost out
to the G.E./Zenith multiplexing
system, with its 16-dB poorer signalto-noise ratio on FM stereo broadcasts. It is ironic, that Mr. Crosby
died the same week that the FCC
gave permission for the use of the
25 microsecond pre -emphasis in
Dolby B -type FM transmission,
which together restore about 13 dB
of that S/ N ratio.
Mr. Crosby was justly honored
for his achievements. In 1940 he
was presented with the Modern
Pioneer Award of the National
Assn. of Manufacturers. In 1966, he
was the recipient of the Mervin J.
Kelly Award from the Institute of
Electrical and Electronic Engineers,
for "outstanding contributions and
advances to the art of telecommunications."

Active for many years in the affairs of the IEEE, he was a Fellow
of that organization, as well as a
Fellow and Honorary Member of
the Audio Engineering Society.
Since 1961, Mr. Crosby had been
engaged in engineering, consulting,
and inventing. Holder of over 200
United States and foreign patents,
his last patent, on a sub -audible
coding system for statistical verification of FM radio and TV commercials, was issued to him the day
before he died.
Murray was a quiet, affable man,
with a great sense of humor. We
shared a mutual love of the sea,
and I have fond memories of many
boating trips we made together. It
was an honor to have been a friend
of such a brilliant man. He will be
missed.
Bert Whyte
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Daily frustrations make
person want to get away
from it all. And, the UTAH MP -3000
Speaker will take you there better, faster
than any comparable unit. With the MP -3000,
you know you are in Tahiti, Paris or even Kentucky.
Your day becomes more pleasant, too, as the
MP -3000 conquers the sound barriers.
MP -3000 combines the rare attributes of sound and
styling. Clean, undistorted sound comes from this
4 -speaker, 3 -way speaker system. The oiled and
hand -rubbed walnut veneer cabinets, and unique
grille of sculptured foam are both acoustically and
geometrically beautiful. The system contains a 15"
high compliance woofer with a 2" voice coil, as well
as two horn -loaded -dome -tweeters. It's a distinguished combination of well-defined, distortion-free
sound reproduction. Size: 27" x 201/2" x 14" deep, excluding base. Shipping weight: 70#.

Come travel with us. Get complete information about
the exciting MP -3000 Speaker System.

UTAH ELECTRONICS

nigh

Huntington, Ind. 46750
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JVC's

exclusive SA
prevents
weisted watts!
r
+10dB

o

$50 out of every $100 you spend on a hi-fi receiver
may be on wasted sound!

... thin walls ...

-10dB

...

low ceilings
unusual room
layouts
individual characteristics and mismatches of the various
components can all rob you of the sound you're paying for.
That can't happen with a JVC receiver featuring our exclusive Sound
SEA
circuitry which gives you complete freedom
Effect Amplifier
and control over sound throughout the entire audio frequency range. SEA
allows you to adjust the acoustic response of the typical home listening
room to provide a flat and uniform response. Just look at the curves in
two typical rooms before and after room equalization. SEA divides the
audible spectrum into five crucial frequency zones or ranges permitting
you to compensate for room acoustics, poor room layout or to match
sound characteristics of the different components. It even provides an
unlimited choice of tonal balance to suit your personal tastes for various
allowing you to create your own sounds when listenkinds of music
ing or while recording.
Poor room acoustics

...

...

100Hz
1kHz
10kHz
Transmission Characteristic of a Room Where
the Lows Tend to be Emphasized

...

F
100Hz 1kHz 10kHz
Corrected by conventional
Tone Controls
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o
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100Hz
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1kHz
10kHz
100Hz
Tran mission Characteristic of a Room Where
the Both Lows and Highs Tend to be Absorbed

don't pay for wasted sound
control it with SEA
a patented
graphic equalizer tone control system only in JVC components.
JVC HI-FI the best value your money can buy.
So

10kHz
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Corrected by S.E.A.

100Hz
10kHz
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Corrected by Conventional
Tone Controls
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Edward Tatnall Canby

Rimsheen
As one Japanese map and guide
sheet puts it for its Japanese users,
Hellow again! No matter that the
spelling is off; the intent is clearmoshi moshi in the local language. But
in Japan the Japanese don't use the
vernacular for headings and salutations if they can find an English wordeven if they must invent the English.
It's wonderful. The body of texts is
of course in Japanese characters. But
the categories, the titles, the eyecatching slogans, are now almost
universally in our language, as are the
delicacies offered in stores and the
items of the popular Japanese menu.
Such a creative people! The intuitive
tradition of many centuries, the elegance, the artistic sensitivity, are far
too strong to be lost in the shuffle to
go Western. Their "Western" food,
everywhere, is aboslutely deliciousand so different. Very Japanese. And
the language called English is the
same.
I laughed myself sick over Japanese
English when I was there, but the
laughter was backed by respect, of the
same sort that we in audio must
accord the Western -derived Japanese
hi-fi equipment now so prominent in
our own markets. It is a strong, intelligent, and creative use of English that
leads these people into such endearingly amusing, such delightfully uninhibited exploration of a foreign mode
of expression. It's the same creative
use of electronics technology that
brings us the hi-fi, so familiar to us
from AKAI to Yamaha (Zenith having
dropped its Japanese line a while
back).
Take, for instance, Mix Pigg. Yep,
that's precisely what it said on the

menu of a busy Osaka (I think) noontime eatery. You could also order
Mushroom Pigg. Then there was a list
of goodies under the general category
SPECIAL SERVES SET. You could
have a Sand Wich Set or a Hot Dog
Set. Also a Sand Wich Hamberger Pizz.
And more. My colleague Ivan Berger,
of Popular Mechanics, was immediately intrigued by the Cheese Berger,
since he had once found a similar
berger in a place called Ivan's somewhere in our own Southwest. The Ivan
Berger.
For dessert there was a specialTropical Ice Cream (a Special Serves
Set?). Relationship to a baked Alaska?
I didn't try it. In fact, I ended up with
a plain old Chocolate Sundae, but had
to leave most of it because the lines
of waiting Japanese behind every seat
were getting longer and longer. The
place was jammed and when my fast eating friends left me, there I was, the
only non -Japanese anywhere in sight.
This was strictly Japanese eating, I
assure you. The name of the crowded
sundae joint was NICE ICE CREAM.
So you see what creative English is
like.

Which reminds me of the batteries
of cold drink dispensers, automatic
change -making, which line up at the
entrance to every famous shrine, temple, garden, railway station or other
tourist spot (Japanese tourists) beside
the big parking spaces full of fat
busses. The favorite brand, in many
lovely fruit flavors, is called MY
SODA, in English, right on the poptop cans. But MY SODA is always
flanked by Pepsi and Coca Cola, same
cans, same English. It's all one big
integrated culture, just like our hi-fi
shops (and theirs) where Marantz and

Scott line up next to Sony and Pioneer.
Or is it?
One could almost speak of the
young Rome gobbling up Greek culture in its haste to expand-but ,let's
not, because this is different. Japan is
both very young and very old, which
is a curious state of national existence.
Wolfing down a new outside cultureyes, even unto Mix Pigg. But by no
means abandoning some 2500 years of
pretty much isolated traditional civilization, untouched by Western ideas, to
all intents and purposes, until the day
before yesterday. The conversion to
Westernism, the gobbling up of Western ideas and technologies and language, is sudden, all-out, and violent
and it is far from completed.
The longer one stays in Japan, the
more one realizes that this extraordinary energy of conversion, the
seemingly uncritical and headlong rush
into Western ways, is the product of
this very contradiction between old
and new. Like the almost violent hybrid vigor out of two crossed plant
lines, distinct but related, these two
highly developed civilizations of ours
all but unknown to each other for 25
centuries or so are suddenly crossed,
in less than one century and mostly the
last quarter of that! A true flare-up, a
supernova.
It is the smaller, older culture, dormant for so long, that has produced
the hybrid energy. Our own has provided the fuel but it is theirs which
runs on it. We are passively affected,
mainly by the feedback of products
and ideas.
Sometimes this concentration is
more than we can take. We simply are
not geared for such intensity. Last
week I got a succinct 'phone report on
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FIVE OUT OF SIX
TAPE RECORDER
BUYERS WIND
UP PAYING MORE
THAN THEY NEED
FOR PROFESSIONAL
TAPE RECORDING
QUALITY
Reason They bought one or more
makes before choosing Revox.
Our warranty records show that
on average only one Revox buyer in
six has never had a tape recorder
before.
The remaining five have all owned
one or more makes previously.
:

Select a recorder that will neither
add nor detract from the original.
Choose the New Revox A700 or
the A77 as your needs befit - and if
your finances don't quite run to a
new machine try to find one
secondhand - in standard condition
it will outperform other makes of
new equipment at the same price.

Since our warranty application
invites comment, we are frequently
told how happy our customers are
with their Revox, especially when
they compare it with their previous

purchases.
But too often we hear the lament
"I wish I'd bought it sooner"
Save yourself the cost of

:

experimentation in tape recording.

.

. .,

Revox Discontinued Model G36

Revox Current Model A77

Price: Less than $450

Revox Current Model A700

Price: $899-$1379

Price: $1695

REVOX
Revox Corporation
155, Michael Drive
Syosset
N.Y. 11791
U.S.A.

Revox Corporation
3637 Cahuenga Blvd West
Hollywood
California 90068

Revox Sales & Service
in Canada
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a Japanese tape recorder motor that
had failed me at 7% ips, though 15 was
OK. Yes, they said, the slow speed
windings were gone. But they wouldn't
touch the thing. Only Japanese fingers
could get into that motor! If we did
fix it, we would charge 100 times the
cost of a new motor. Exasperation!
And it is, indeed, a beautiful motor,
too fine for our clumsy repair fingers.
I'm not sure what the lesson is but it's
part of the picture. Maybe it was my
bungling that made it fail? My mind is
still open.
On Japanese color TV (fresh and
new in every hotel room) the commercials are as rampant as ours and
much gaudier. Instead of one -minute
plugs, theirs run only about ten seconds-but they come 15 or 20 in instant
succession, all in moments. Hyperactivity! No time to go any slower.
Such interesting shapes and designs,
even so, especially in the dramatic

Japanese written characters, ornamental without even trying.
Maybe I'm nuts but I found the
same thing in the Tokyo business
streets-beautiful to look at in all their
color and variety, consummately artistic,
those
photogenic
characters
splashed over dozens of tall vertical
signs and hugely built into the tops
and sides of buildings in vivid colors,
the sidewalks below them awash with
overflow goods parked along the curb,

and around and between, that carefully tended greenery and extreme
neatness which no amount of Westernized hurry has yet forced aside. A
color-conscious and form -conscious
civilization still, as it has been for
centuries. I only wish we had one
hundredth of that feeling for our own
street displays. (Of course, admittedly,
I can't read the Japanese characters on
the signs so they are for me an abstract art. Would the Japanese feel the
same about our billboards? I doubt it.)
For all the Tokyo smog, which is
bad and gags the lungs, as it does in
all the big cities, and for all the industrialization, which renders endless
miles of landscape into factory and
power-line scenery, these people have
not lost their sense of cleanliness and
order, which is next to godliness. So
little dirt! So much color. Such pervasively beautiful greenery, cultivated
and luxuriant in even the most overbuilt areas, in the middle of city streets,
in verdant arrangements around parking lots, between crowded hovels, in
front of stores, everywhere flourishing and neat. Vacant lots? They are all
made into rice paddies, three -inch -deep
lakes with incredibly perfect rows and
rows of bright green rice shoots, all
hand planted, reflecting the sky and
the clouds and trees and factories. Ah,
for a rice paddy in Times Square.
And the elevated superhighway

Glossary of Japanese English Seen and Heard 1974
Radies and genrmen
Glass
Grass
Flame
Frame

Unfortunatery
Reyi-able
Chisso
Bonanza
X

Especiary
Froating on Lubber
Discleeto soundo
Reary enshoyed
Need voua hairf
Rimsheen

Dizhitaw
Eel

Ladies and gentlemen
Grass
Glass
Frame
Flame

Unfortunately
Reliable
Chips (electronic)
Crossword Puzzle
Prototype
Especially
Floating on Rubber
Discrete Sound
Really Enjoyed
Need your help
Limousine
Digital
Yield

Typical misunderstanding:
English statement: "lt should go well with the meat."
Japanese answer: "Yes-strawberries!" (Ichigo means strawberries.)
Japanese statement: "!t is just next to the door."
English meaning: Next door.
Japanese sound: All four phrases of the "Big Ben" tune on chimes.
Japanese meaning: Coffee break-at 3:20 p.m. for ten minutes.
Auto models (car names):
Cedric
Bluebird
Fellow Max
Lancer
Sunny
Laurel
Violet
Gloria
Cherry
Skyline

down the East Coast industrial corridor is tinted Pompeian red on its
concrete sides-suddenly, it is handsome. And the omnipresent narrow
gauge electric railways sport shiny,
clean trains in fruit flavors-I saw
peach, lime, grapefuit, lemon, pear
and raspberry. And not a graffito in
sight-who needs them. Everything in
Japan is color coded and the emergency EXIT signs are green, not red.
Why not? They don't say stop, after
all. They say GO (when & if). Reasonable, yes? If you think Japanese.
Also quite reasonable to say yes,
yes!, beaming, when actually you mean
no. It is not good manners to say no,
in one word or in many. And it is good
manners, and considerate of the other
person, to tell him the things that
please him. So they do-and so snafu.
It is all extremely reasonable, if you
can only look at it the right way. Very
polite and very thoughtful. But it can
sometimes get in the way of Progress,
as our businessmen know. No? Yes.
The Japanese have lived with politeness for centuries. Their language itself is built for factful circumlocution
and can scarcely be forced into a blunt,
factual statement of any sort; can
Japanese English be different? This is
much more profound than mere word
meanings-it is a mystifying clash of
temperament and way of life, as between East and West, and no amount
of translation can resolve the mystery.
For instance, after a long day of
factory visiting, our big Japanese bus
heads back towards the "hotaru" (as
you say to the taxi drivers)-the hotel.
Dinner, says our JTB guide, Tami, will
be at six -thirty. Good-natured groans
from us-can't we make it seven? No
engagements for the evening. And the
dining room, after all, is open at least
until ten. A half hour more to rest, a
bit more late daylight to look around
with. Yes, yes! beams Tami, all smiles.
Yes, surely understand. And so we
relax, happily. Oddly enough, though,
dinner occurs at exactly six -thirty. You
figure it out.
One learns simply to wait for results,
to see what happens. As a Westerner,
you really do not know the results of
communication, until you see them.
English or no, here is a fundamental
aspect of the old civilization that has
scarcely changed in the few moments
since Westernism came to this little
country. Can we object? From the
other viewpoint, remember, we tend to
be blunt, tactless, self-centered and,
above all, inconsiderate of other
people's feelings. One must proceed
with tact and care-that is what civilization is all about, after 2500 years.
We can't possible make an issue of
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Aw fhuckr. folkr...
The Shure V-15 Type Ill Cartridge is a product of which we are supremely
proud, one that took seven years of grueling laboratory work to take shape.
And, although we expected an enthusiastic reaction, the response we're
getting is, frankly, a bit overwhelming to us. Hi-fi authorities and critics from
all over the world have written-each in his own way-that the V-15 Type Ill
sets a performance standard beyond any other cartridge available today.
They use words we wouldn't dare use ourselves-like "the standard for years
to come," "perfect," "ultimate," etc., etc., etc. Please write for the highlights
of published reports we've assembled (ask for AL482)-and read and judge
for yourself. (We feel about it the way a proud papa feels about his new-

born's photograph.)
Shure Brothers Inc.
222 Hartrey Ave., Evanston, III. 60204
In Canada: A. C.

Simmonds

&

Sons Ltd.
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FIVE YEAR WARRANTY
are your assurances of reliability and performance with
the BOSE 1800TM 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

City

_Zip

State

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

Introducing
Radford's
NEW state-of-the-art integrated

amp!

Pre -amp

distortion is unmeasurable
(0.001%). Total distortion
(0.02%) is better than any
other integrated amp or
receiver and better than
most pre -amps alone.
Phono input (5mV RIAA)
signal-to-noise ratio is
-88 dB.
Beyond

the
Integrated Amplifier sounds
like the best in the world.

Radford

It

the

H
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D250

is.

AuoIoniics
Exclusive US Distribution
Agency for Radford Electronics

8600 NE SANDY BLVD.
PORTLAND, OR. 97220

right and wrong out of this. The problem is simply one of communication,
for useful results and for good human
relations. The human relations come
first, as the Japanese have long understood. Work that out, establish a mutual tolerance (no matter how difficult it may seem) and the rest follows.
The Japanese deal in people. We think
we deal in facts, in self-evident truths;
we think we are wholly objective,
etcetc. Not necessarily! Our language
does deal bluntly in direct fashion and
this can be an enormous advantage. Or
it can be all too dangerous. Even at
home, after all.
Every morning, we were summoned
to that bus at a precise moment, say
9:20 a.m. If one of us was not there,
the guide personnel immediately became agitated, because we were supposed to be there, and it was their
responsibility if we didn't appear. Inevitably, several of us would wander
off for a moment of morning air, to
buy film, visit the rest rooms-we had
the time; we'd be right back. Practical
American experience told us it really
wouldn't matter and we wire rightthe bus was invariably late, 'usually by
40 minutes or so. But it did matter.
And so we took to arriving on time,
simply because we liked the guides, we
appreciated their intense efforts to
make things go, and we did not want
them to be agitated. It was that simple.
Philosophically, too, we really didn't
mind waiting. Always something going
on around us, plenty to watch. Americans are extremely good at casual
improvisation, when things seem to be
going wrong. The Japanese viewpoint
is that they shouldn't go wrong-bad
planning. Both attitudes have merit.
Given all this, you can perhaps see
why the Japanese do such extraordinarily precise and careful work.
That beautifully complex motor, the
marvelously neat and calculated inside
design of Japanese hi-fi, the same in
their astonishingly automated factories.
Things must always be right. And the
penalty when they are not is that painful thing, loss of pride, face. We have
it too, of course. But not such a degree.
Most assuredly, it is a remarkable spur
to human production and ingenuity!
No wonder my motor repair man was
exasperated in New York. How are
you going to cope with that kind of
thinking? In terms of wires, no less!
It just ain't natural, from an American viewpoint, but it is both natural
and productive in its own Japanese

environment.
The Engrish ranguage? Most curiously, the Japanese transpose R and L
sounds, though they can produce both.
I found, too, that their language is

audibly easy for our ears; once you
learn a word, you can pick it out from
a Japanese conversation. (Not so, for
instance, with French.) and once you
have caught the rules of transposition,
you can spot the adopted English too,
notably in discussions of audio where
English terms are used by the hundreds. At the JVC demo in the Osaka
Audio Fair, I could get the gist of what
the man was telling his Japanese audience both the context and through
such tell -tale phrases as "discleeto
soundo"-discrete sound. Like the
Italians, the Japanese add a final
vowel to our closed -off word endings.
The amusing part of the Japanese
English comes largely inadvertently,
out of the transpositions of L and R,
leading to all sorts of improbable terminology and startling meanings not
intended-see glossary. Especially when
the earnest speaker becomes so eager
that, like anyone speaking a foreign
language, he slips a bit in his linguistic thinking. But the anomaly slips
over into print as well-perhaps the
Japanese ear hears L and R as the
same? We roared, one day in the bus,
as a big sign went by that said FLESH
FRUIT. It was flesh, all right, but we
did not attempt to explain the implications of sinfulness. Sometimes the
L or R or even a C or G gives was to
a Y sound in mid -word or at the beginning. You wondered last month what a
Rimsheen was? A limousine. Out at
Tokyo airport, Chicago on the
P.A. became Shi-yai-o. After a few
days of unexpected meanings, I took
to quietly writing down the linguistic
addlements I picked up en route. At
one point I made the mistake of passing my notes across the bus aisle to
our editor and his wife, who promptly
burst into suppressed merriment; it
was much too sudden an exposure, all
at once.
We agreed to publish a glossary and
you will find it attached, for your
pleasure, with the most friendly respect from us over here to those who
have so valiantly plunged into our
tough ranguage as though it were their
very own, which it almost is. Nippongrish? No more odd than English after
swallowing (and altering) both Latin
and Norman French! If the British
could convert "Marie la Bonne" into
Marlybone, if in South Carolina "Beau
Fort" ends up as "Byoo-fut", if my
Connecticut neighbors have converted
"Tower Dale" into Taradiddle and the
family Choiniére into "Schneer"-present pronunciation-then surely a rimsheen out of Checker is as viable in
Tokyo as in Shi-yai-o itself. Even with
refthand dlive, and keeping to the yong
side of the load.
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VERY VERSATILE & CLEAN-SOUNDING AND
I REALL YL/KE THE SW/TCHABLEPATCHING.
...the most controls, ..the most flexibility.., the most functions...
the most useability... a $1,000 worth of control for $499.501
SPECIFICATIONS and SPECIAL FEATURES

ALL PUSHBUTTONS INTERLOCKED to prevent inadvertent program destruction
DISCRETE-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
VISUAL ZERO-GAIN
EQUALIZATION BALANCING on music, white noise or pink noise 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 LINE OR
TAPE equalization selector AUTOMATIC EQUALIZER-DEFEAT when line or tape equalizer is not in use FRONT PANEL TAPE
TWO
input-output jacks for easy 2nd and 3rd tape recorder hookup access
TAPE MONITORING of either tape at any time
stereo headphone jacks
MONO SELECTOR for left, right or both channels to both outputs
REVERSE -STEREO mode TWO
low-level phono inputs
FOUR independent phono preamps
ELECTRO -PLATED
SIX A/C outlets, 4 switched, 2 unswitched
FERROUS CHASSIS
SINGLE -POINT
(eight sections) provides optimum shielding to minimize magnetic field -coupling
system ground connector minimizes ground-loops
TWO REGULATED power supplies.

-

-

-

SPECIFICATIONS

Hi -level inputs: k 1/408, 5 Hz to 100 KHz
Phono inputs: k 1/408, 20 Hz to 20 KHz (Typ.
HARMONIC DISTORTION: less than .05% at I volt, (Typ..0I p%p at 1 volt)
IM DISTORTION: less than .05% at 1 volt, (Typ. .01% at I volt)
SIGNAL-TO-NOISE
Hi -level inputs: 100 dB below full output
Phono inputs: 84dB below a 10mv input
SIGNAL-TO-NOISE
SIGNAL-TO-NOISE
Equalizer section: 90dB below a I volt input
GAIN
Phono: 57dB
GAIN
Hi -Level: 15dB
INPUT IMPEDANCE
Phono: 47,000 ohms
INPUT IMPEDANCE
Hi -level: 50,000 ohms
OUTPUT IMPEDANCE: 600 ohms
MAXIMUM OUTPUT: 5 volts into hi impedance, 2.5 volts into 600 ohms

FREQUENCY RESPONSE
FREQUENCY RESPONSE

-

-

-

-

-'

lA dB)

EQUALIZER LEVEL: Zero -gain controls forleN and right channels, continuously
variable. for unity -gain compensation from -- I2dB to + 6dB.
EQUALIZER RANGE: 12dB boost and 12dB cut, each octave centered at
30, 60, 120, 240. 480, 960, 1920, 3840, 7680 and 15,360 Hz.
MAXIMUM OUTPUT SIGNAL: Variable master volume control allows adjustment
of optimum -output to match amplifier capability up to 5 volts.
CIRCUIT BOARDS: Military grade G-10 glass epoxy
RESISTORS Low -noise selected carbon -film
POWER SUPPLY: Separate supply for ohono and equalizer
DIMENSIONS: Walnut -grained case 71/4' high x 20" wide x 111/4" deep.
Genuine oiled-walnut cabinet available, 349.00 extra.
Front panel size 51/4"x 18'

$499.50

INCLUDES WALNUT -GRAIN CASE
MANUFACTURED IN SANTA ANA. CA.
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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

Editor's Review
CONSUMER Electronics Show was held in
Chicago's McCormick Place again this June,
and broke all previous records in number of attendees, exhibitors, and space used, according to the
Electronics Industries Assn. which sponsors the semiannual event. The basic trend, if trend there was, was
toward higher quality products-both in the "no compromise" category and in the "dollars versus features"
group from which most of us must purchase our systems. A good many of the new products might well
have been predicted before the show, in that they
were logical advances of existing technology, rather
than revolutionary scientific breakthroughs. One example of this is that many of the new four-channel
receivers had all three quadraphonic systems, rather
than just one as most did last year. Logical but not
revolutionary. Two -channel receivers generally had
more power, more flexible tape and speaker facilities,
tuner sections with less distortion and greater separation, and overall appeared to be somewhat better bargains than in years past. Logical advances, but not
revolutionary.
Speakers too were predictable-with better, more
controllable tweeters and of larger size for fewer
accompanying design compromises in bass response.
There was a stack of front -loading cassette decks,
which require less room in an audio installation as
you can put an amp or tuner right on top of one. The
features of these decks, while a far cry from what was
even dreamed of a few years ago, were almost standard in that one could find the same fine features at
almost every maker's booth. While I wouldn't want a
cassette deck without good transport control, Dolby
NR, extended frequency response, switchable bias and
EQ, etc., these features are no longer revolutionary
and their insertion into decks across the board is
simply logical. How far cassettes have come! (Footnote here: Several decks now have a third head for
monitoring.) Open -reel decks are looking better and
better too, with more sophisticated logic, syncing, and
many with 15 ips as top speed. O-R decks have benefited greatly from the new and better transports; with
some units you can literally play the Minute Waltz on
the speed/direction buttons and not wind up with
polyester confetti. But again these are logical advances, rather than startling breakthroughs.
Several products do rate a special mention for true
design breakthroughs, however. Three firms are reported to have FET power amps: Yamaha, Kenwood,
and Sony Corporation. These are apparently beyond
the prototype stage now, though not yet ready for
final release to the buying public. (Incidentally, I
recently had a brief preview of the Yamaha version,
THE

J

and if what I heard was any indication, these new
amps have extraordinary listening qualities.) Dick
Sequerra has finally stopped making his tuner better,
and we were very pleased to be able to publish a test
report on it last month. There were some hot new
tape formulations from 3M (Classic in all three formats), Superscope (Ferri -chrome in cassette only,
which is said to be quite similar to the 3M cassette
offering, while the 3M O-R and cartridge formulations
are not dual layer), Capitol (The Music Tape in all
three formats), TDK (Audua in open reel), BASF (LH
Super in cassette), and Nakamichi (EK in cassette,
to be available shortly).
There were a couple of new spin -outs in the turntable race; B&O and Philips showed units with rather
sophisticated logic -control mechanisms, while BIC displayed two American -made belt -drive, multi -play
units. Philips was also demonstrating their new motional -feedback speaker system, while Leslie held
forth with their new DVX system, which is the subject
of an article by Ben Bauer this month. All in all, a
pleasing show.

FCC Approves Dolby FM -Casts
FM stations are now free to use a combination of
Dolby B -Type nose reduction and reduced pre -emphasis (25 µ S, instead of 75 µ S), says the Federal Communications Commission, without application or notification to the Commission. Such a change in pre emphasis (the amount by which high frequencies are
boosted during broadcast) lowers the possibility of
overmodulation, but would also lower high frequency
response of present FM tuners, resulting in a subdued sound. Reception of a Dolby B -type encoded FM
signal without decoding results in a signal with
boosted high frequencies. A combination of the two,
however, results in relatively flat signal, and listeners
with conventional equipment should benefit by a reduction of high -frequency distortion and/or higher
program level.
The greatest benefits, however, go to those listeners with a 25-µS de -emphasis tuner and a Dolby B type unit: better S/ N, greater dynamic range even at
high frequencies, better reception in fringe and weak signal areas, and reduced possibility of interference.
There are a number of top-level tuners and receivers
which now incorporate the 25-µS de-emphasis and
more are coming to the market right along. Dolby
Labs has worked up a compensator circuit, which
appears easy to build, inexpensive, and requires no
power. The parts should be readily available. It naturally needs to be used with a Dolby B -type nose reduction unit.
E. P.
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In rEsponsE to thE nEEds

of thE rEcording
and broadcast industriEs, Stanton
crEatEs thE nEW calibration standard
....thE 681 TRIPLE -E....

definite need arose.
The recording industry has been cutting discs
with higher accuracy to achieve greater definition
and sound quality.
Naturally, the engineers turned to Stanton for a
cartridge of excellence to serve as a primary calibration standard in recording system check-outs.
The result is a new calibration standard, the
Stanton 681 TRIPLE -E. Perhaps, with this cartridge.
the outer limits of excellence in stereo sound reproduction has been reached.
The Stanton 681 TRIPLE -E offers improved trackA

ing at all frequencies. It achieves perfectly flat

frequency response to beyond 20 Kc. It features a
dramatically reduced tip mass. Actually, its new
nude diamond is an ultra miniaturized stone with
only 2/3 the mass of its predecessor. And the stylus
assembly possesses even greater durability than
had been previously thought possible to achieve.
The Stanton 681 TRIPLE -E features a new design
of both cartridge body and stylus: it has been created for those for whom the best is none too good.
Each 681 TRIPLE -E is guaranteed to meet its specificationswithin exacting limits, and each one boasts
the most meaningful warranty possible: an individual calibration test result is packed with each unit STdNT011

For further information write Stanton Magnetics, Inc., Terminal Drive, Plainview, N.Y. 11803.
Check No. 36 on Reader Service Card
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CASS I1flF TIE

1flQASFCP1F
F120121_15%5
Neal Rayborn*

HAS been significant technological advancement and improvement in cassettes and cassette machines over the past several
years. The interface between the cassette and machine, however, is an area
that has received very little attention
or discussion-yet this interface is critical to the successful functioning of the
system.
The secret to successful interface is
mechanical alignment, in addition to
the usual azimuth -zenith head alignment. The area of mechanical alignment most critical to proper tape handling and guidance, which is essential
in reliable usage of longer-length
quality cassettes, includes the following components: (1) record/play head
guide; (2) erase head guide; (3) capstan, and (4) pinch roller. If one or
more of these components are not correctly aligned, they can render a premium quality cassette useless after
one pass.
The observations made in this article are based on several years of
experience gained in our product test
lab. For the tests during this period
we purchased, through retail outlets,
numerous cassette machines produced
by a wide range of manufacturers.
Overall, we found 50 percent of the
machines we purchased were impropTHERE

*Consumer Plant Manager,
Memorex Corporation

erly aligned. As might be suspected,
the percentage varies from the most
expensive decks to the more inexpensive portables, but even among the
most expensive decks, 25 percent
were in need of realignment.
This article is intended to provide

cassette users with: (1) factual information on proper alignment of cassette
machines, (2) the means to detect and
diagnose the various types of alignment problems, and (3) guidelines for
what to do once the problem is discovered.

Fig. 1-Tape with a ragged edge is a common indicator of a machine
alignment problem. Severe edge damage can result in a seized or
jammed cassette.
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HEAD

CASSETTE

GUIDE

TAPE

Fig. 2-An accurately aligned head guide will position the tape exactly
in the center of the cassette, as shown here.

HEAD

GUIDE

TAPE

HEAD

3-If the head guide is either too low or too high, it will stretch or
bend the tape edge.
Fig.

Detecting and Diagnosing
Alignment Problems
The first and most important step in
the diagnosis procedure is to test the
machine with a premium quality cassette. A poorly-constructed, bargainbasement variety cassette can produce
symptoms similar to those of a misaligned
cassette machine, making
accurate diagnosis difficult, if not impossible. Just as machine alignment
and tape path are critical, so is the
tape path and guidance system within
the cassette. It is the thinness of cassette tape that makes it very susceptible to edge damage, and therefore
necessitates a precisely -aligned guidance system.
The major indicator of a machine
alignment problem is tape edge damage. This may initially appear as a
signal variation in one channel or can
be visually observed as an uneven or
ruffled edge on the tape. (See Fig. 1.)
Edge damage, if severe enough, can
result in a seized or jammed cassette,
often characterized by tape spilling out
of the cassette and being wound
around the capstan or pinch roller.
This type of total failure is most common with the 90- and 120-minute cassettes, since they have thinner tape
than the 30-, 45-, and 60-minute cassettes.
It seems popular among some cassette machine manufacturers to condemn the longer lengths (C-90, C-120)
as unreliable and to discourage their
use. This is true if 3 -for-$1 variety
cassettes are used and/or machine
alignment problems exist. There is,
however, no reason to avoid using the
longer lengths if they are of high
quality construction, and if the machine is well aligned.
Another type of misalignment, which
may or may not produce the usual
edge damage, (i.e., stretch edge), is
capstan-pinch roller misalignment. A
severe misalignment of these two vital
components will usually drive the tape
off one side of the pinch roller, often
creasing or folding the tape in the
process. This usually interrupts the
recording to a very noticeable degree.

Head Guide Alignment
An accurately aligned head guide
will position the tape exactly in the
center of the cassette, as illustrated in
Fig. 2. If the guide is too low or too
high, it will stretch or bend the tape
edge (See Fig. 3). The easiest way to

Fig. 4-The metal gauge finger on the mechanical alignment fixture
serves two purposes. It checks head guide alignment by si ding between
the head guides when correctly aligned. Secondly, it checks head penetration, indicating proper penetration on the lines scribed on the surface
of the plate.
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check the alignment of the head guides
is with a mechanical alignment fixture.
Information Terminal Corp., 323 The
Soqual Way, Sunnyvale, Calif. 94080,
sells such a fixture (M-300) for approximately $85.00. The fixture is
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simply a metal plate that is positioned
in the machine where a cassette is
normally placed. The top of the plate
should line up with the lower guide.
There is a metal gauge finger which
serves two purposes. First, it checks
head guide alignment. If the head
guide is not correctly aligned, the
gauge will not slide between the head
guides (See Fig. 4). Second, it is a
check on head penetration. There are
lines scribed on the surface of the
reference plate which, when used in
conjunction with the gauge finger, will
detect excessive or insufficient head

penetration.
If the head guides are incorrectly
positioned, they must be repositioned
by adjusting the head either up or
down. However, the azimuth of the
head must be maintained; azimuth

being the perpendicularity of the head
gap to the tape edge. An alignment
tape must be used to check the azimuth. This is a reiterative process,
requiring that one go back and forth
between the mechanical alignment
gauge and the alignment tape.
The process of aligning the head
should only be attempted by those
with proper equipment and experience
since it is a delicate process.

Capstan-Pinch Roller Alignment
The ideal machine has the axis of
the capstan and pinch roller perpendicular to the plane of the cassette. Deviations from true perpendicularity will
result in the tape being driven either
up or down by the action of the capstan pinch roller (See Fig. 5). Typical

/

7-\
PINCH ROLLER

TAPE
TAPE

f-

CAPSTAN

PINCH ROLLER

CAPSTAN

Fig. 5-Both the capstan and pinch roller should be perfectly perpendicular to the plane of the machine. Deviations will result in the tape
being driven up or down, as shown here.

tape damage resulting from such misalignment is illustrated in Fig. 6.
This type of misalignment is very
difficult to diagnose, since it is often
erratic and inconsistent. It depends
upon many variables, such as tape
thickness, pack size, and take-up
tension of the machine. The best way
to diagnose this problem is to watch
the tape pass between the capstan and
pinch roller. The tape should track in
an even line and should not oscillate
up and down or track with part of the
tape above or below the pinch roller.
Improper tracking is often most pronounced just after starting to play a
cassette in the middle. With some
machine designs it will be difficult or
impossible to observe the tape passing
between the capstan and pinch roller.
The only alternative is to repeatedly
start and stop a cassette in the center
of the pack, then, using a pencil placed
through the hub, slowly rewind the
tape while watching for damaged sections, such as that shown in Fig. 6.
If your machine has evidence of
capstan/pinch roller misalignment,
correcting the problem can be a major
job. The easiest problem to correct is a
worn pinch roller or bent pinch roller
assembly. The roller and supporting
bracket are often serviced as an
assembly, and replacement of this
assembly may correct the alignment
problem. If it does not, the misalignment may be caused by a worn capstan bearing, a bent capstan shaft, or
misalignment of the assembly as it
came from the manufacturer. Correction of this more serious problem may
require shimming the support plates
for the capstan or pinch roller, bearing replacement, etc.-all of which
should be left to those with experience
and skill in this area.

Selecting a Competent
Service Technician
Most tape machine repair facilities
do not possess an alignment gauge nor

Fig. 6-A crease along the center of the tape is an indication of tape
damage resulting from misalignment of capstan and pinch roller.
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the knowledge to use one. Certainly
before submitting your machine to a
repair service for realignment, you
should determine the competency of
the person who will be doing the work.
If the service man cannot satisfactorily
answer questions on head guide and
capstan/pinch roller alignment and
the resulting effects on tape damage,
don't hand over your machine. You
may have it returned in worse condition than before "servicing."
It is possible to check the alignment by purchasing an alignment
gauge, as previously noted. Although
somewhat expensive, the gauge may
pay for itself by reducing tape damage
or by saving an irreplaceable recording.
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Speaker Tests -Impedance
Richard C. Heyser
A READER service, AUDIO is presenting capsule summaries of the tests
used in our speaker reviews. While
some of the discussion may be a bit
technical, we feel that many readers
may want to know why these tests are
performed, how they are made, and
what to look for in the data that is
presented. We begin these summaries
with a discussion of impedance measurement; the others will follow as
space and time permit.
The first measurement AUDIO makes
on speaker systems is that of the magnitude of the electrical impedance as a
function of frequency. The reason we
provide a complete plot of this data is
that there are many tell -tale performance clues contained in such a complete measurement which you can use
for your own evaluation once you
know what to look for.
The measurement is made by driving the speaker from a constant current source and plotting the voltage
drop as a function of frequency. Enough
measurement data is provided to be
technically meaningful. Thus, if a
tweeter level control changes the impedance, we provide measurements
capable of letting you see what happens.
For the greatest majority of speakers,
the phase of the impedance may be
uniquely determined from the magnitude. They are, in other words, minimum phase. Because of this, the magnitude is sufficient for the needs of the
review. If it were not, then we would
also plot the phase.
The simplest piece of information
you can gather from the impedance is
the lowest value presented to the
power amplifier. We identify conditions we feel may warrant your consideration in such things as paralleling
speakers for patio use.
The next thing to watch for are
resonance peaks. These are perfectly
natural and do not indicate problems
if they are present, but watch for
changes in resonance frequency with
level control. If changes occur, some interaction may be suspected between the
crossover characteristics and level -control setting. An inductance-capacitance
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crossover network is constant impedance only if properly terminated by a
resistive load. Shortcuts in level -control
design show up quickly with this plot.
Other more interesting observations
can be made when you use the impedance plot in combination with the frequency -response measurements. That
is why AUDIO uses the same graph paper for the frequency scale of these
measurements. A sealed-box, direct radiator speaker, usually called an
acoustic-suspension system has a second -order characteristic in low frequency response when properly designed. That is, the response should
fall off at a uniform 12 dB per octave
on the low end and rather quickly approach this slope on the SPL scales
AUDIO provides. This type of speaker
system should have only one resonance
peak in the low frequency impedance.
The design of such a system involves
an interplay of parameters, and there
are certain alignments of parameters
which yield the response characteristic
the designer intended. The position,
magnitude, and shape factor of the impedance resonance is a strong indicator
of what the designer actually achieved.
The exact characteristics are too complicated to describe here because of
the variety of alignments, but as a
general rule the frequency of impedance resonance should be at or near
the low frequency cutoff and have
neither an excessively high nor low
"Q" if acoustic -resonance effects are
to be avoided.
A phase -inverter loudspeaker system,
either using a vent or its acoustic
equivalent of a "drone cone" passive
radiator, is a fourth -order system
under normal alignment. That is, the
ultimate slope in response is 24 dB per
octave. More degrees of freedom are
available to the designer of such a system, and this is shown as a double
hump in the impedance plot. Under
proper alignment, the system resonance, from the acoustic point of view,
is at neither of the impedance resonance peaks but is, in fact, close to
the geometric mean frequency of
those peaks. That is, approximately
at the impedance dip between the
peaks. Thus, a properly designed
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vented system should have its acoustic
cutoff occurring near the frequency of
impedance minimum between resonance peaks and should be going down
at around 24 dB per octave. If, as is
sometimes the case, a vented speaker
dies at 12 dB per octave starting well
above the proper point, it generally
means that the vent is "chuffing"
fruitlessly and the bass will be a bit
anemic. On the other hand, impedance
peaks close together and of high "Q"
are warning signs of a boom box.
The lower resonance peak in a phase inverter speaker may be associated
with resonance of the woofer if the
system is poorly aligned and in that
case may be where maximum cone
excursion occurs. If this frequency is
so low as to lie in the range of record
warp components, then the speaker
may simply drive itself into nonlinearity at higher sound levels. This
effect can vary from a distinct tremolo
on piano material to an unpleasant
burbling and mushy bass under extreme conditions. If an impedance
resonance lies below about 20 Hz, then
you should consider using a rumble
filter to remove subsonic signals. It
makes poor advertising copy, but very
good sense, when you know what to do
to keep the drivers in a linear region
of operation.
Occasionally you might see significant ripples in the impedance plots
which do not occur at or near the
stated crossover frequency. Sometimes
this is an indication that two or more
of the speakers in a multi -speaker
system are "talking to each other."
This means that a driver which should
have eut off, such as a midrange, may
in fact be acoustically loading a driver
in another frequency range, such as a
tweeter. A favorite backyard fence for
such acoustic chatter is either a tweeter
or midrange without a rear cover talking to the other through back pressure
in the enclosure. This invariably shows
up on the pressure phase spectrum of
frequency response but the impedance
plot also indicates its presence.
The lowly impedance plot may thus
be seen to provide a bit more insight
into a speaker design than you may
have thought possible.
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is an oft -heard question which
has never been fully answered. This is attested to by
the number of pamphlets, booklets, and articles aimed
at an answer. The reef which most of the unwary ground
upon is that the selection of a tape rightly starts with the machine! Many people asking this question have made the
wrong first choice, and so they will never be completely satisfied with the second. An important point to remember is that
no one else can make your choice for you if you are a discriminating user.
Before we get to the choice -making process, a little painless (we hope!) education is needed to define some terms, and
to describe what we will call the "Audio Box" approach to
understanding tape performance specifications.
WHICH TAPE DO I BUY?

Audio from

Tape-A

Noisy Signal

The first term is "noise." The dictionary defines this as "any
disagreeable sound." This is true, but we want to get a little
more specific than that, since noise is the floor of our box. We
will separate noise into two components, called "frequency"
and "amplitude." The noise in any system can be represented
by a single line on a graph where vertical directions (in mathematical terms the "ordinate") represent the amplitude, and
horizontal directions _(the "abscissa") the frequency. This type
of graph is called a "Bode Plot" for the man who invented it.
Units on the abscissa are in Hertz, or cycles per second, and on
the ordinate, usually in decibels (abbreviated "dB"). The Hertz
(abbreviated Hz) is easy to understand as this represents the
pitch of any audible note. The dB is a rather slippery character,
as it represents the logarithm of a ratio, and is, therefore, a
relative quantity-but relative to what? There's the kicker. The
answer is that it is relative (or "referenced") to anything you
want it to be relative to, which is what makes it such a stinker.
We'll make it a bit easier by generally referring other levels to

the "Standard Output Level" defined by several organizations,
which defines this level as "Zero dB." Level set and frequency
response standard tapes are available with this level recorded
upon them.
Noise is generated by the tape, by the electronics of the tape
machine, and in the heads. If the machine is well designed,
tape noise will always have a greater amplitude than head
and electronics noise. For all but first quality machines the reverse is true, making low -noise tapes a waste of money, so
here is the first maxim: Be certain that your machine deserves
low noise tape before you buy it. Look at Fig. 1. This is a picture of noise, plotted amplitude vs. time rather than frequency.
Figure 2 shows two sine (single frequency) waves of different
frequencies. Now look back at Fig. 1. The noise is seen to be
the sum of a large number of sine waves of differing frequency. These can be separated from the noise one at a time
and their amplitudes plotted against their frequency. For a
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typical tape -limited audio system, the result is like Fig. 3. The
frequencies are plotted logarithmically, meaning that the distance from 20 Hz to 200 Hz is the same as the distance between 2000 Hz and 20,000 Hz. This line is the lower limit to
sounds we can hear, since once the signal amplitude drops to
that of the noise, the signal tends to get masked by the noise.
Thus we have established the floor of our "Audio Box."

Particles and Paint
Let us digress a bit to find out how the tape noise comes
about, so that you can understand just what a "Low Noise"
tape is. Almost all tapes are composed of a very high quality
paint (similar to a lacquer), pigmented (colored) with tiny
acicular (needlelike) particles of magnetic material, and
coated on a base material of plastic film. The most common
types of plastic for. the base are cellulose acetate (or just acetate) and polyester terephthalate (or polyester for short). At

present, most tapes are made with polyester base. The needle like particles have a length ranging from about 8 micro inches (200 nanometers) to about 50 microinches (1' micrometers-pronounced micro-meters). These particles are so
small that they are single -domain, i.e., always permanently
magnetized with the north -seeking pole at one end and the
south -seeking pole at the other. Application of an external
magnetic field can cause the poles to swap ends, but can
never demagnetize them. These particles are oriented in the
tape, meaning that they are arranged so that they point in the
direction of tape movement across the head. When the tape is
demagnetized, half of the particles have their N -pole in one
direction, and half in the other. When all of the particles have
their N -poles pointing in the same direction, this is called
saturation, and is the strongest signal that is possible on this
tape. Other signals, of varying strength, are somewhere in
between these two extremes.

The Picture -Sound Analog
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Fig. 3-Bode plot of noise amplitudes vs. frequency for
a typical "tape limited" audio tape system.

AUDIO

At any one time, the magnetic field going through the playback head comes only from those particles near the head gap.
In a standard 1/4 -inch tape, using a full-track head, the number
of particles involved is about 10 million. In a 4-track (stereo)
cassette, the number is about 1/2 million. This change by a factor of 20 is the primary reason that a good signal-to-noise
ratio is more difficult to get with cassettes. In the same way
that a newspaper picture is built up with individual dots, or a
television picture with individual lines, the audio signal from a
tape is built up with the individual fields from each of these
particles. Even with the tape completely demagnetized,
there is some field fluctuation which goes into the playback
head, and we call this tape noise. If the particles are smaller,
we can increase these numbers given above, and we call this
a "Low Noise" tape. If we cut the track width, as in going from
full -track 1/4 in. to quarter-track 1/4 in., we cut the number of
particles and thus decrease the signal-to-noise ratio. If the
speed of the tape decreases, the number of particles "seen"
per second decreases, and this decreases the signal-to-noise
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a threshold field called the coercivity. Coercivity is sometimes sloppily called coercive force. The bias, which is about
10 times larger than the maximum signal, is used to raise the
peak field produced by the head to the point where the smaller
signal will record on the tape. The bias is necessary, since in its

I1

(i)

1®©©©©©©©©©®©©©©1

COATING

MEAD

Fig. 4-(A) Simplified picture of a recorded signal passing a playback head. Wavelength is twice the playback
gap length. (B), Same, but with wavelength equal to the
playback gap length.

So-low speeds, narrow tracks, and large particles give a
poorer signal-to-noise situation.
The sides of the "Audio Box" are shown in Fig. 3. They are
simply the lower and upper frequency limits to the sounds
we can hear. Their exact location depends on the age and sex
of the listener and a number of other individual characteristics,
but the outside limits are generally given as 20 Hz and 20,000
ratio.

absence only the very largest signals would be recorded.
Returning to Fig. 4, the bar magnets are pictured as being
rather elongated, which is the best shape for bar magnets. All
bar magnets try to demagnetize themselves, and this effect
gets worse the shorter and fatter the magnet. Here is where
we lose a lot of short wavelength (high frequency) signal. As
we shall see, making elongated, slim bar magnets is more difficult the shorter the wavelength, and it finally becomes
impossible.
Now look at Fig. 5. All four parts show a record head in
contact with a tape moving in the direction of the large arrow.
The cucumber shape at the trailing edge of the gap is the
zone where the bias field peaks go from values higher than the
coercivity to values lower than the coercivity. This shape is
called the "recording zone" and it changes drastically with
the bias amplitude, as Figs. 5-a through 5-d show. The amount
of bias is nearly always (on audio machines) adjusted for
either maximum sensitivity (sensitivity is playback level divided by record level) or lowest distortion, or some combination of the two. When the coating thickness is about half the
record gap length, both these conditions occur nearly simultaneously, as in Fig. 5-c. This is sometimes called "optimum
bias," but this is a poor term. The best short wavelength
bar magnets are formed under conditions as in Fig. 5-a,
where the bias is small or non-existent. The maximum output

Hz.

COATING

The Top of the Box
The top of our "Audio Box" is defined by wavelength sensitive magnetic effects in both the recording and playback
processes. A simplified picture of the recorded signal can be
imagined as a series of bar magnets passing by the playback
head gap (see Fig. 4-a). The wavelength of the recorded signal,
denoted by the Greek letter Lambda (A), is comprised of two of
the bar magnets end -to -end. The North-seeking poles are at
the arrow heads. The magnetic flux coming out of each of the
magnets is shorted through the head surface and returned to
the magnets, except for one magnet over the gap, which is
sending its flux through the head, and is thus being played back.
Now note Fig. 4-b. If the wavelength is no longer than the
playback head gap length, no signal is sent through the head,
and the signal, though recorded, is not played back. This sets a
short wavelength limit`on the recorded signal, which amounts
to an upper frequency at a given tape speed. Playback head gap
lengths are from 100 millionths of an inch (2.5 micrometers)
long on higher speed machines down to about 40 millionths of
an inch (1 micrometer) long on cassette machines.
Now look at the recording process, where we create those
little bar magnets in the tape coating. The first thing to remember is that except for machines which use a combination
record/ playback head, the record gap lengths are much longer
500 millionths of an inch (12.5 micrometers) to 1 thousandth of
an inch (25 micrometers).
The audio signal is recorded by adding it to a large supersonic
signal called bias and sending both to the record head. The bias
acts in an analogous way to the power steering on your automobile. Bias does all the heavy work in magnetizing the
coating, while the audio signal does the steering to control
the amount and direction of magnetization. Like power steering, bias must be in proper adjustment, and we will see why
it must be adjusted to match the tape in use.
In order to magnetize a piece of ferromagnetic material
(like a tape coating), one must expose it to a field greater than
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Fig. 5-(A) Tape passing the record head, with recording
in progress. Bias very small. Note the shape of the recorded signals as a function of wavelength. (B) Same,
but with a moderate underbias condition. (C) Same, but
with bias at maximum sensitivity or lower distortion
setting (there is very little difference between these two
with this ratio of coating thickness -to -record gap
length). (D) Same, but with tape in overbias condition.
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He listens to it with
AR speakers

A lot of celebrated musicians pay AR
speaker systems the finest compliment
possible: they use them at home.

Herbert von Karajan, who conducts the
most distinguished orchestras all over
the world, has AR speakers at home.
Conductors Rafael Kubelik and Karl
Böhm, and baritone Dietrich
Fischer-Dieskau listen with AR
speakers. So do jazz trumpeter Miles
Davis and singer Judy Collins.

-

Many musicians would seem to agree
with the AR philosophy of accurate
sound
as opposed to "pleasant"
reproduction. After all, the aim of a
speaker system is to give you the music
and let you forget the speakers.

-

Try it soon. There's a five-year
guarantee that your AR speakers will
perform as well as Herbert von
Karajan's.
Herbert von Karajan chose the AR-3a: $295

The AR -7: almost as good: $75

Acoustic Research
10 American Drive
Norwood, Massachusetts 02062

International Office:
High Street, Houghton Regis,
Bedfordshire, England
In Canada:
A. C. Simmonds

&

A

TELEDYNE COMPANY
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at medium wavelengths comes in condition Fig. 5-c when all
the particles are being magnetized in the same direction.
Now, this part is a little involved, so pay close attention.
Since the bias is used to get over the coercivity threshold, the
shape of the recording zone depends not only on the amount
of bias, but upon the coercivity of the tape. High coercivity
tapes are normally called "High Energy," but this term is not
necessarily accurate when used this way. If the bias is adjusted per Fig. 5-c with a normal tape, and a high coercivity
tape is placed on the machine without re -adjustment, the recording zone will look like Fig. 5-b or 5-a. The result is higher
distortion, lower sensitivity, and an excessive output at short
wavelengths (high frequencies). Thus, high energy tapes can
improve the frequency response, but a price is paid. By readjusting the bias (sometimes done with a front -panel switch),
the recording zone goes back to Fig. 5-c, giving a smaller high frequency gain (or sometimes none at all), but reducing the
distortion and increasing the sensitivity. Some high-energy
tapes have the best of both situations by using a high-coercivity layer next to the head and a standard coating next to the
base film. Such a tape is compatible with standard tapes, but
has an increased short wavelength response because the external layer next to the head is biased similarly to Fig. 5-a,
while the thicker internal layer is biased similarly to Fig. 5-c.
This is at a single bias setting, and is a consequence only of
the difference in coercivity between the two layers.
A few more items about the playback process, and we are
ready to put all this together to form the top of our box. Figure 6 shows a similar situation to Fig. 4, but the tape and the
head are not in intimate contact. The loss of signal is very pronounced in this case. A separation of wavelength causes a
loss of over 50 dB. This is about equal to the total dynamic
range of your recording system! In the case of cassettes, where
15 kHz is equal to a wavelength of 50 millionths of an inch,
a tiny dust particle on the tape can momentarily lose the
whole high end. 50 millionths of an inch is about equal to two
wavelengths of visible light. It is a distance so tiny as to be
1
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TAPE SEPARATION

6-Tape passing the playback head, illustrating
extreme losses due to head -to-tape separation.
Fig.

visible in the best of optical microscopes only with great difficulty. What this means as far as the tape is concerned, is
that the surface of a slow-speed tape should be very smooth,
even shiny. If surface roughness is visible, it will not have a
good "high end." Also, a tape which sheds oxide that collects
on the head will have large intermittent losses of the high
frequency signals.
Playback heads have an inherent loss of signal at the lowfrequency end because they are sensitive to the rate -of-change
of the signal (which is less the lower the frequency). At extremely long wavelengths, there is an additional loss due to
the fact that only a small fraction of the wavelength is in contact with the head at any one time, and much of the flux

TAPE

SATURATION

dB

LOG FREQUENCY

TAPE

SATURATION

(b)

dB

HEAD AND ELECTRONICS NOISE

LOG FREQUENCY

-

-y

7-(A) The complete "Audio Box" in an unequalized condition. (B) Same, but equalized.
Fig.

escapes to the air. There are also some interference effects
at long wavelengths which cause a wavy frequency response
(these waves are called "head bumps").
You can see by the last two paragraphs that the output is
eventually going to fall off to zero at both the long wavelength (low frequency) end and the short wavelength (high
frequency) end. The noise output falls off as well, but all outputs eventually get so low that the electronics and head noise
predominate. The frequency response can be corrected by
proper electronic equalization, but the things we have talked
about control the dB range between noise and maximum
output at any frequency.
At midrange, the maximum output is controlled by the
saturation of the material, explained previously. The long and
short wavelength phenomena discussed above are further
limitations, causing severe roll -off in the frequency response
at both ends of the spectrum. These roll-offs are then corrected by electronic equalization, but such equalization brings
up the noise as well, and this finally causes the signal-to-noise
ratio to go to zero dB at some high and low frequencies. Figure 7 shows the completed audio box; 7-a is the situation
before equalization and 7-b after equalization. Note that the
signal-to-noise ratios are unchanged by equalization. The
equalization only serves to flatten the frequency response.
Note that the dynamic range (distance from noise to saturation) is severely limited at the high frequency end and less
severely at the low frequency end. This high frequency limitation gets worse with slower speeds. It deteriorates over the
whole spectrum when the track is narrower. A thinner tape
coating will sacrifice some of the low and middle frequency
dynamic range to get an increase at the high end. Note that
in all these, the tape is not generally used all the way to saturation in the low and middle frequency range because of a
large increase in distortion. There' is usually little distortion
(Continued on Page 42)
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No. 26 Subject: Frequency Response

After you read the truth about frequency response,
you'll know how we operate. One of the most
important specifications stereo shoppers compare
is Frequency Response (FR). It's also one of the
most misunderstood. So before we tell you how
good the FR is on our 2 -channel AM/FM receivers,
we thought you'd like a simple definition.
Frequency Response refers to a sound system's
(or individual component's) ability to EQUALLY
reproduce all frequencies (bass, mid -range and
treble notes) within a given range.

2 -Channel

Receivers

What it all comes down to is this. Hitachi thinks
you should have the complete story before you
compare. It may take a little extra effort, but that's
how we operate. Check out the rest of our specs. If
you have any questions, quiz your nearby Hitachi
dealer. He operates the same way. Honestly. And
that's getting to be a small wonder in itself.
SR -1100

AM/FM Stereo Receiver 140 W Music Power Output. 55 W per Channel RMS

(less than 0.5% THD at 8 ohms, PBW 20Hz-35kHz IHF). Distortion less than 0.1% at
28 W output RMS. FM Sensitivity 1.61N. All Silicon Transistors and 6 ICs. 3 FETs are
Employed in FM Tuner. 2 Crystal Filters are Employed in IF Stage. FM Mono -Stereo
Automatic Switching. Large Signal Strength Meter and Center Tuning Meter. FM
Muting Switch. Negative Feedback Tone Control. Tool -Less Speaker Terminal.
Mike Jack.
SR -800

AM/FM Stereo Receiver 90 W Music Power Output. 40 W per Channel RMS (less
than 0.5% THD at 8 ohms, PBW 201-1z-25kHz IHF). Distortion less than 0.1% at 20 W
output RMS. All Silicon Transistors and 5 ICs. FET FM Tuner. FM Mono -Stereo
Automatic Switching. Large Signal Meter and Center Tuning Meter. FM Muting
Switch. Negative Feedback Tone Control. Tool -Less Speaker Terminal. Mike Jack.
SR -700

AM/FM Stereo Receiver 80 W Music Power Output. 35 W per Channel RMS (less
10
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than 0.5% THD at 8 ohms, PBW 20Hz-25kHz IHF). Distortion less than 0.1% at 18 W
output RMS. All Silicon Transistors and 5 ICs. FET FM Tuner.
FM Mono -Stereo Automatic Switching. Large
Signal Meter. FM Muting Switch.
Negative Feedback
Tone Control.

The average human ear can hear frequencies
as low as 20 cycles per second and as high as 20,000

cps. Any quality system can reproduce notes in this
range, but the important difference is how far each

system deviates from EQUAL reproduction, as
measured in decibels. One decibel being
approximately the smallest change in loudness
detectable by the ear. Any more than minus 2
decibels of deviation creates significant loss of
response in that particular frequency.
Now that you know what you're looking for,
look over the Frequency Response charts on our
SR -700, SR -800 and SR -1100 AM/FM stereo
receivers. NOTE: The ideal FR chart would be a
straight horizontal line, indicating "O" deviation,
or EQUAL reproduction of all notes.
As you can see, all three Hitachi receivers are
within the tolerable deviation range. From there,
just make sure each and every component you add
is as accurate, since the FR of a total system is no
better than the weakest component.

HITACHI

working small wonders in sound
National Headquarters 401 West Artesia Boulevard, Compton, Calif. 90220
Check No. 14 on Reader Service Card
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(Continued from Page 38)
for a saturation level high frequency signal, but its presence
may cause distortion in any lower frequency signals present.

Happiness Is a Box That Fits!
Now that you have your box with its four adjustable sides,
note there is only one principle for its use: The box should be
large enough to contain all the audio that you want to record.
Except for the more restricted uses, this is an ideal that is never
quite reached, but the closer you get, the better the sound will
be. A corollary to this principle is that buying more box than you
need is not only a gross waste of money, but can actually give
poorer results.
Some of the uses and box sizes are listed in Table I. Note
that the low and high ranges, when multiplied, give a number
close to 400,000. This is required for a balanced sound. The
dynamic range required can be achieved either by adjusting
the bottom or the top of the Audio Box, or both. Now note that
the sizes of the Audio Boxes in Table I fall neatly into three
categories: Restricted (first two), Medium (next three), and
High Fidelity (last two). Now these are all rectangular boxes,
so that odd-shaped thing in Fig. 7»-b is going to have to be
larger than these in order not to lop the corners off when the
boxes in Table I are fitted in. This is where the advertisers can
fool you, if they rate their systems so highly that all the corners are gone from the boxes.

TABLE

I

-

Use

Audio Uses and Box Sizes
Low Freq.

High Freq.

Dynamic

Range, Hz

Range, Hz

Range, dB

Voice: Tape letters,
other controlled uses

200

2,000

20

Voice: Speeches &
plays

200

2,000

30

Voice: Speech analysis & language study

80

5,000

30

Music: Background

70

6,000

25

Music: Popular &
most Rock

60

7,000

30

Music: Classical &
Specialty

25

15,000

50

Sound effects

25

15,000

50

TABLE II
Rating Scheme

-

Systems rated for Audio Box Size
HF

High Fidelity

M

Medium
Restricted
Somewhat better
Somewhat worse

R
+

Note: R+ and M- are the same; M+ and HF- are the same.

System

Rating

Battery -powered cassette (lowest cost)
Battery -powered cassette (medium cost)
Cassette stereo (depends on cost)
8 -track cartridge
Open reel, 1'/e - 33/a ips (low cost)
Open reel @ 17/8 ips
Open reel *33/4 ips
Open reel @ 71 ips
Open reel @ 15 ips (mastering)

RR

toR

to R+

M- to HF
M- to M+
R
R

M
HF- to HF
HF+

Table II shows the approximate rating of most of the system
types in use. Price in each category controls the exact placement. If the machine is a portable, subtract half a rating unit
to a whole rating unit (this does not apply to the first two
which are all portable).

Tape Selection
It is possible, with proper tape selection, to raise and lower
the ratings in Table II by about half a unit. Some selections
may only adjust the frequency range, while others may adjust
mainly the dynamic range, but some will do both.
There are only so many things which can be done to adjust
a tape for different characteristics. We will start off with a
"standard" 1/ -in. tape that has these characteristics:
Base film thickness -1 mil (25 micrometers)
Magnetic Coating thickness-0.4 mil (10 micrometers)
Magnetic material-gamma ferric oxide
Particle length -32 microinches (0.8 micrometers)
Saturation remanence-1000 gauss
Coercive Force -280 oersteds
Of these chracteristics, we have not mentioned the saturation remanence. This is a measure of the magnetic strength
of the particles, their concentration, and how closely they
approach being perfectly oriented. This measurement is proportional to the medium wavelength saturation output divided
by the coating thickness. The coating and base thicknesses for
a standard cassette tape are about half those given above.
There is one last tape problem we have not yet discussed.
When the tape containing a signal is wound up in a reel or
cassette, some of the signal will gradually record onto the
adjacent layers. This is called "layer -to -layer signal transfer,"
or "print -through." It is made worse by time, high temperatures, high winding tension, thinner base films, and high
head -to-tape speeds. Only the smallest of the particles are
involved, so the "low -noise" (small particle) materials tend
to have poorer print-through characteristics, but not necessarily.
Obtaining a "low-noise, low -print" material is one of the
triumphs of the magnetic material maker's art.
Base Film Material The advantates of acetate are low cost
and the fact that it breaks cleanly and does not stretch. l mil
thickness is the thinnest acetate available. It is getting difficult
to buy tapes on acetate as most tapes are now coated on
polyester, either tensilized or non-tensilized. The tensilized
polyester stretches less than the non-tensilized. Other plastic
films such as PVC are intermediate between acetate and
polyester. The very thinnest bases (1/ 2 mil and less) must be
on tensilized polyester.
Base Film Thickness The thicker bases are stronger and
easier to handle and have less print -through, but less can be
wound on a reel or cassette. As a rough rule of thumb, dividing the tape speed by two will allow a base film of half the
thickness to be used, while maintaining about the same audible print -through. Remember that the longer lengths of tape
are normally achieved with a thinner base material.
Magnetic Coating Thickness This has a complex effect on
all the tape properties, and there is an interaction with the
magnetic properties of the coating and the gap length of the
record head. Generally speaking though, with everything else
the same, a thinner coating buys an extended short wavelength (high frequency) response and dynamic range at the
expense of higher distortion and reduced medium and long
wavelength dynamic range. Cassette tapes have thinner
coatings, and so may "long-play" types of tapes.
Magnetic Material As opposed to plain gamma ferric
oxide, from which most tapes are made, other materials may
give higher coercive force, or high specific output (a stronger
magnet from a given size particle), or a smaller particle, or
some combination of the three. Higher coercivity will give
(Continued on Page 46)
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The new service
... from AUDIO

Build your own intercom...

Sound
Advice

YOU'LL FIND A WORLD OF OTHER MONEY -SAVING PROJECTS
AND HELPFUL DATA IN THESE BOOKS FROM AUDIO EXPERTS!

*SOUND ADVICE is a library service for subscribers and readers of AUDIO
Magazine. Our editors choose the most important books about Hi-Fi/
Stereo, and save you time and money in finding them through these special

hi-fi library

recommendations.
101 EASY AUDIO PROJECTS
Robert Brown and Tom Kneitel

HI-FI STEREO HANDBOOK
F. Boyce (3rd Edition)
This edition includes

inexpensive

adapter

and

audio

ridge players, and FM
operation. The perfect reference guide
for all persons interested in hi-fi/stereo
sound reproduction.

Covers generic, mon-

aural, monophonic,

Project includes intercom systems, telephone amplifiers, AM
tuners, and more.
No. 20608-$4.75

and quadrophonic
sound reproducing

binaural, stereophonic

systems and uses a
study of room design

and acoustics to
compare their per-

formance in reproduction. 336 pp. 250
illustrations.

AUDIO CYCLOPEDIA
Tremaine (2nd Edition)

No.

A complete reference

library for audiophiles. This updated

This book will help
you understand what
hi-fi and stereo are all
about. Gives the basic
principles of sound

edition offers the
most comprehensive
information on every
aspect of the audio

art. Includes more
than 3400 related

reproduction you

should know to select, use, and maintain equipment.

topics and 1600 illustrations.
No. 20675-$29.95

No. 20539-$4.95

Covers a variety of
uses for tape recorders. Gives useful tips
on microphones, spe-

This

k

REFERENCE
DATA FOR

prehensive

reference

material including
tables, formulas,
standards, and circuit

cial sound effects,
candid recordings,
correspondence by

ENGINEERS

information.

recording, tape editing, and producing
your own program.

diagrams, curves,
tables, and illustra-

No. 20583-$4.95

No. 20678-$23.95

tions.

134 North Thirteenth Street
Philadelphia, Pa. 19107
O.K. SOUNDS GREAT
a service I've been looking for.
numbers have indicated above. enclose $
.

.

.

Print book
number in
boxes

Please send the books

by

I

NAME (please print)

ANTENNA TO AUDIO
Leonard Feldman
Provides an overall
picture of fm reception. Starting with the
basic principles of fm
broadcasting and the
make-up of the fm
signal, the book progresses step-by-step
through each stage in
exacting detail.

20723-$4.95

HOW TO BUILD SPEAKER ENCLOSURES by Alexis Badmaieff and Don
Davis
A thorough and
comprehensive "do-ityourself" book providing practical and
theoretical information
on the "whys" as well
as the "hows" of
constructing high quality, top -performing speaker enclosures.
No. 20520-$4.50

Choose any books here to begin
your home library of helpful volumes. No club to join. No minimum amount of books to buy.
Watch for SOUND ADVICE as it

features new selections for

COMPANY (if any)

AUDIO buffs regularly.

ADDRESS
CITY

Rein-

forced by hundreds of
charts, nomographs,

AUDIO Magazine
SOUND ADVICE Book Dept.

I

provides

book

complete and com-

20666-$17.50

FM FROM

No.

REFERENCE DATA FOR RADIO ENGINEERS (5th Edition)
TAPE RECORDING FOR THE HOBBYIST by Art Zuckerman

of re-

home appliances.

No. 20565-$6.95

ABC'S OF HI-FI AND STEREO
Fantel (2nd Edition)

methods

producing sound.

projects using spare
parts found in many

circuits, tape -cart-

REPRODUCTION

Explains elements,
systems, principles

Contains instructions
for building simple,

new material on
phono cartridges,
headphones,

MODERN SOUND
by Harry F. Olson

STATE

All orders must be accompanied by check
or money order. Mail coupon.

ZIP
4A08
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Instrumentalize. Vocalize. Harmonize.
The workhorse stereo tape deck from Sony
does it all. Start with a duet. Make it a combo.
Take a single voice. Double it. Triple it. Overdub an instrumental. Add special effects.
Accessorize: Sweeten sounds with acbustical
echo. Mix down. Master. The Sony TC-755
with sound -on -sound capability lets you be
the man in the booth.
The Sony TC-755 stereo tape deck has
a built-in instinct to perform. Professional 10'
inch reel capacity lets you record or playback
up to 6 hours total music per reel.
SONY DOES IT ALL. SONY DOES IT BETTER.

Ferrite and ferrite heads
last up to 200 times longer
than standard permalloy.
Inside: core and pole
pieces are solid ferrite.
Outside: another precisely machined layer of ferrite.
You get better tape -to -head
contact than with laminated heads. And the
super-smooth TC-755 head system dramatically reduces susceptibility to residual oxide
and dust accumulation.
SONY F&F GAP

PERMALLOY GAP

Symphase assures perfectly parallel head gap
width. This exclusive Sony method of recording eliminates phase shifts between channels.
Enables the recording of any SQ* or similar
4 -channel

matrix source material. When

played back through a 4 -channel decoder
amplifier, you achieve exact duplication of
the original 4 -channel source material.
Closed loop dual capstan
tape drive isolates the tape
path in the tape head area
from external vibration
and abnormal reel
Capstan
Capstan
movement, therefore
eliminating the cause
of modulation distortion.
Reduces wow and flutter to
Pinch roller
Ferrite & Ferrite head
a mere 0.3% at 7' ips and
provides optimum tape -to -head contact.
AC servo -control motor accurately regulates
capstan drive tape speed. Compensates for
voltage or load variations automatically. Two
additional large AC motors for reel drive.

Foolproof function buttons with logic control
make it virtually impossible to break or
spill tape. Allows fast,
safe mode changes;
smooth start-ups.
Three -head system allows tape/source moni-

toring.
Recording timer lock for external timer operation for unattended recordings.
Separate playback level controls with reference level notch.
Locking pause control with indicator light.
Automatic total mechanism shut-off (TMS).
The Sony TC-755. Only $699.95 at your
Superscope dealer.

SONY Ask anyone.
Brought to you by

'SQ

SUPERSCOPE.

is a trademark of CBS, Inc.
©1974 Superscdpe, Inc., 8146 Vineland Ave., Sun Valley, Calif. 91352. Prices and models subject to change without notice. Consult the Yellow Pages for your nearest Superscope dealer. Send for free catalog.

Check No. 63 on Reader Service Card
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(Continued from Page 42)
more short wavelength dynamic range, at the expense of
higher bias requirements. Higher specific output gives an increased output of both noise and signal, independent of wavelength, which results in an increase in the dynamic range at
both extremes of wavelength. A smaller particle gives a
lower noise characteristic, which increases the midband
dynamic range. Of the three main alternatives to plain
gamma ferric oxide, cobalt doping (generally used in "high
energy" tapes) gives a higher coercivity only; chromium dioxide
gives a controllably higher coercivity and a higher specific
output; and metal particles give all three in a controllable

Recording Use If you will be doing any editing, then open
reel is for you. The higher the speed, the easier the editing.
Cassettes are very difficult to edit, and cartridges all but impossible. High fidelity also indicates open reels and high speeds.
It takes a very good recordist to get anything but an amateurish sounding recording on a cassette, and very few cartridge
machines record at all. Sound -on -sound and other musical
effects also usually call for open-reel.
For recording in the field, the portability needs should be
carefully balanced against the need for fidelity. Cassette units
are very portable, and nothing else should be considered for
voice recording. Some cassette units have automatic volume

fashion. There are also small particle gamma ferric oxides
with a higher coercivity. Lastly, an effect similar to a higher
specific output can be obtained by putting "more pigment
in the paint," called a "higher loading" by the paint chemists.
This has the disadvantage of lowering the coercivity of the
coating. The "high output" tapes normally use this method,
plus a thicker coating.

control, and are especially useful for recording conferences.
Musical events are best recorded on reel-to-reel units, unless the portability of a cassette unit is an overwhelming
consideration.

Sorting Out the Sales Blurbs
Trying to decide which of these approaches (or combination
of approaches) has been used in a particular case may be
confusing even to the experts. Many times an analysis requires the availability of a complete test laboratory. Nevertheless, we will try to list some commonly used marketing
names with the various improvements used.
Base Film material Usually named, but may use trade
names.
Base film thickness The thinner tapes use such names as
"long play" or "LP." The more tape on a reel or cassette, the
thinner the base (usually).
Magnetic coating thickness A "long play" tape may have
a thinner coating, as do "slow speed" and cassette tapes.
Magnetic material "Chromium dioxide" is self-explanatory. DuPont's trade name is "Crolyn," and several other
names are used. "High energy" or "HE" usually means cobalt doped iron oxide. It's a bit too early to know all the names
which will be used for metal particle tapes-if they become
available.
Other terms "Super Dynamic," "Extra Dynamic," "Ultra
Dynamic," "Extended Range," "Ultra -High Fidelity (UHF)"
and the like, usually signify a compromise of a smaller, high
coercivity particle; a somewhat thinner coating; and a very
smooth surface. The noise is usually lower and the short wavelength response extended. With proper choice of material,
higher distortion can be avoided. "Professional" usually has
about the same properties as "General Purpose," but the
former are closer to being alike from reel to reel. These are
standard tapes with no enhanced qualities. "Low Noise" is
self -descriptive, but such tapes sometimes have extended
frequency response and higher distortion. "High Output" is also
self -descriptive, but usually has degraded frequency response
and low distortion. There are a few "Low Noise, High Output"
tapes, which are nearly standard but with increased dynamic
range (higher top and lower bottom on the box). "Low Print"
tapes have a special magnetic material with very few extrafine particles. It is standard except for the low print -through
characteristics.

Machine Format Selection
Playback Only For this application, you have little or no
choice of the tape. Generally speaking, you should check to see
what is available in each of the formats: open reel, cartridge,
or cassette. Open reel still offers the best fidelity, then cassette, then cartridge (cartridge has more capability, but it is
usually not exploited). Cassette units are more portable, and
cartridge units are best for one -hand operation, needed in
automobiles.

Fitting the Tape to the Machine

Working basically from Table II, we can now use our knowledge of tapes to enhance or degrade the quality ratings given.
Why should we want to degrade? One word-cost. If you are
merely sending taped letters, it's ridiculous to use a high quality tape. An inexpensive one will do as well. There is one
trouble with "white box" or off-brand tapes though-you never
know what you're getting. If you find one that is shedding
badly or otherwise coming apart, hanging up in the machine,
squealing, etc., it's best to discard it.
To employ the machine at its rated use according to Table
II, utilize one of the "General Purpose" or "Super Dynamic"
tapes. More consistent results will be had from a "Professional" or "Mastering" type tape. "Low Noise," "Low Noise,
High Output," "Extended Range," "Extra Dynamic" or "Slow
Speed" tapes can be used on top line machines with an "M"
or "HF" rating to extend their rating about half a step. It's a
waste of money to use these tapes on the lower cost
machines.
If you need maximum playing time, go to a thinner base or
"Long Play" tape. If the recording must be stored a length of
times, a "Low Print" tape should be used. If you cut the speed
to get longer playing time, use a "High Energy," "Ultra
Dynamic," "Ultra High Fidelity," "Slow Speed," "Chromium
Dioxide," or other "Extended Range" tape to try to maintain
fidelity to some extent. Make sure that the tape is compatible
with the machine. Some can't handle chromium dioxide.
"High Output" tapes are useful on recorders which have run out
of gain control or are marginal for recorded volume. "Low
Noise, High Output" tapes should be used only on the better
machines in this category.

Experimentation Is Necessary
Nothing beats making a trial run of a different type of tape.
If you can't hear any audible difference, use the lower cost
tape. Always make sure that the tape you use does not squeal
or deposit its oxide in globs on the heads and guides. A very
small amount of dry shed in powder form is all right, but very
much of this is aggravating. Use a brand of cassettes or cartridges which run smoothly and do not hang up. Good luck on
your selections and recordings!
Acknowledgement: To William H. Orr, without whose
encouragement this article would not have been written.
Credits: This was written when William A. Manly was
Senior Physicist at Orrox Corporation. As of April I, 1974 Mr.
Manly is the Director of Product Development for The Cobaloy
Company (A Division of Graham Magnetics, Inc.). It was
written primarily as a booklet to be distributed by the International Tape Association, Inc., World Tape Center, Tucson
International Airport, Tucson, Arizona 85734 (Executive
Director, Larry Finley).
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The Rec ' ' ear s: end ofthe myth
of rock speakers vs.
classical speakers.

The new Rectilinear 5 is capable of playing very,
very loud. Rock -festival loud. Even with a mediumpowered amplifier.
At the same time, it's uncannily accurate. It sounds
sweet, unstrained and just plain lifelike at all volume levels.
The temptation is great, therefore, to one-up that
prestigious manufacturer who some time ago announced
"The first accurate speaker for rock music."
But we refuse to perpetuate that mythology. It's
perfectly obvious that the Rectilinear 5 reproduces classical
music just as accurately as rock. We could never see how a
voice coil or a magnet would know the difference between
Jimi Hendrix and Gustav Mahler.
So we'd rather use this opportunity to set things
straight once and for all.

Thus:
There's no such thing as a rock speaker or a classical
speaker. Any more than there's a late -show TV set or a
football -game TV set.
There are, however, speakers that impose a hard,
sizzling treble and a huge bass on any music. And others
that round off the edges and soften up the transient details of any music. That's the probable origin of the myth ;
but these aren't rock and classical speakers, respectively.
They're inaccurate speakers.
It's true that an aggressive treble and a heavy
bass are characteristic of
most rock music, even when
heard live. It's also true
that some record producers exaggerate
these qualities, sometimes to a freakish
Wrong Freakysoundmadeeven
degree, in their final
freakier by the speaker.
mix of the recorded sound.
But that doesn't mean the speaker can be allowed to
add its own exaggerations on top of the others.
A loudspeaker is a conduit. Its job is to convey
musical or other audio information unaltered. If the producer wants to monkey around with the natural sound that
originally entered the microphones, that's his creative
privilege. He'll be judged by the musical end results.
But if the speaker becomes creative, that's bad design.
By the same token, if some classical record producers
prefer a warm, pillowy, edgeless string sound, that

doesn't mean your speakers should impart those same
qualities to cymbals, triangles or high trumpets.
(Stravinsky's transients can be as hard as rock.)
And if you like to listen at very high volume levels
(after all, that's what rock is aboutbut so is Die Götterdämmerung),
you still don't need a speaker that
achieves high efficiency through
spurious resonances. What you
need is something like the
Rectilinear 5.
Everything in this remarkably
original design was conceived to
end the trade-off between efficiency and accuracy. The four
drivers are made to an entirely
new
set of specifications. The filter
Classical
sound
Equally wrong:
network that feeds the drivers is
-made vague and spineless
,speaker totally unlike the traditional crossover
network. Even the cabinet material is new and different.
Of course, those who feel threatened by all this fuss
about accuracy and naturalness will point out that the
monitor speakers preferred by engineers and producers
in recording studios are usually of the zippy, superaggressive variety.
That's perfectly true, but the reason happens to be
strictly nonmusical.
"I use the XYZ speaker only as a tool," a top
producer explained to us. "I wouldn't have it in my house.
It really blasts at you when you crank up the volume, so
that any little glitch on the tape hits you over the head.
After eight hours in the studio, that's what it takes to get
your attention. I know how to deal with those unpleasant
highs ; they're in the speaker, not on my tape."
It's easy enough to find out for yourself.
Any reputable dealer will let you hear the
Rectilinear 5 side by side with a "rock" or
"monitor -type" speaker. Adj ust each speaker
by ear to the same high volume level, Rectilinear 5
Contemporary
making sure the amplifiers are
Laboratory
of good quality. Then listen.
speaker system,
To rock or classical.
$299.00.
Delta Dispersion
Then and there, the myth
Base (patent
pending) optional.
will crumble.

REcTILINEAR®

Rectilinear Research Corp.,107 Bruckner Blvd., Bronx, N.Y. 10454
Canada: H. Roy Gray Limited, Ontario
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Truer than chrome.
Truer than iron oxide.
Compatible with all
cassette recorders.
Its secret is a tape double layered with oxide. Through
advanced 3M technology,
ferri-chrome literally combines
the best characteristics of
two coating formulations into
one. Its chromium dioxide
coating delivers high output and
brilliant high frequencies;
its gamma ferric iron oxide
provides superb mid -range and
rich low frequencies and low
noise levels. Together they
give you full -range performance
you've never heard before
in any cassette.
This ferri -chrome
combination gives "Scotch"
brand Classic cassettes

fidelity that often deceives the
sharpest ear. Included in a
variety of test procedures was the
use of a Brüel and Kjaer Model
3347 spectrum analyzer. We
began with the original play
(record) of a broad-spectrum
piece of music, first measuring
output levels versus frequency
from the record, then the
Classic cassette recording of
the record, and finally, the record
recorded on our low noise/
high density cassette and on our
chrome cassette. Our graph
shows the results:

20 Hz

-

Frequency

Along with Classic
cassettes, we've also developed
an outstanding Classic 8 -Track
cartridge and Classic open reel tape. Both with their own
special oxide formulation
which offers sound brilliance
beyond previously unsurpassed
"Scotch" brand standards. Super
quiet. Utterly responsive.
The Classics cassette,
cartridge, and open-reel tape
are quite simply and clearly
the best we've ever made.

-

-

20,000 Hz

Ferri -chrome cassette

Low Noise/High Density cassette

----- Chrome

cassette

Original source

Compatibility is another
ferri -chrome bonus. It means
Classic cassettes will deliver
optimum performance on any
quality machine. (On machines
with a chrome switch position
use the HIGH or NORMAL
switch position.)

Scotch brand.
The MasterTape.
Check No. 20 on Reader Service Card
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A Dipole Speaker System
Benjamin B. Bauer*

SOUND engineer and hi-fi
enthusiast learns early in his
career that the selection and
placement of loudspeakers has an important bearing upon the enjoyment
derived from a stereophonic or quadraphonic system. In considering the
desirable attributes of loudspeakers,
one customarily thinks in terms of
uniformly extended frequency response, freedom from distortion at high
and low sound volumes, the ability to
handle transient sounds and, finally,
EVERY

sensitivity or efficiency. But these
desirable characteristics are of themselves insufficient to ensure superior
performance. Another important characteristic, often ignored by the speaker
makers and users alike, is the polar
pattern, or directional response, of the
loudspeaker. Everything else being
equal, a loudspeaker with a polar pattern which is especially adapted for the

particular application produces the
superior sonic performance.
This paper describes a high-fidelity
loudspeaker recently designed by CBS
Laboratories for the CBS Electro Music Division in which proper attention
has been devoted to the directional
radiation properties required for optimum stereophonic and quadraphonic
performance. The new loudspeaker is
called the Leslie DVX series for "Dipole with Variable Axis," for the reasons detailed below.

Polar Response Patterns
A few words about the technical
significance and practical implication
of polar response patterns are in order.
In considering what type of directional
response capability one would expect
from a loudspeaker, the facile answer
radiating
is "omnidirectional," i.e.,
equally in all directions. And, indeed,

*CBS Laboratories,
Stamford, Connecticut 06905

Loudspeaker

Driver

Baffle

Polar Response
Pattern

-- Cos

if one is mainly interested in monophonic sound reproduction and if the
listening room has suitable acoustical
properties, an omnidirectional loudspeaker probably is a good choice. But
when listening to a stereo or a quadraphonic system, an omnidirectional
loudspeaker is precisely what one does
not want. Directional considerations
for multichannel systems have been described in my article in the March,
1973, issue of AUDIO, and they need
not be repeated here. But it turns out
that some loudspeaker designers who
have not studied the directional requirements of multichannel systems
have spent much time and effort in

developing omnidirectional loud -speakers only to find them mostly suited for
the needs of the monophonic listener.
But even for monophony, an omnidirectional system often is not the opti-

mum choice because the majority of
rooms in which we listen to recorded
music are far from ideal. An omnidirectional loudspeaker radiates sound
equally all around, the sonic energy
reaching the listener directly is only a
small fraction of the total. The balance
is heard after reflection from the room
boundaries. Such sound becomes unduly colored by the boundary reflections which cause reinforcements and
cancellations at low frequency and
absorption at high frequency. By contrast, a loudspeaker with a properly
controlled radiation pattern can be
positioned to cover only the desired
listening area in the room, and to provide only sufficient room reflections
to contribute beneficially to the ambience without the latter becoming
overwhelming. In this connection, the
DVX loudspeaker is superior also.

D

Study of Polar Patterns
Our researches in the directional
characteristics of loudspeakers date

1-A cosine "polar pattern obtained by mounting a
loudspeaker driver on a dipole coupler," or specially shaped baffle. The relative lengths of the arrows represent the radiation strength in various directions in
space.
Fig.

back to the early days of stereo, when
we noticed that the positions of stereo
images were significantly affected by
the placement of the listeners relative
to the loudspeakers. It is a common
experience with conventional loudspeaker arrangements that the stereo -

AUDIO
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BEFORE WE MADE THE NEW YAMAHA RECEIVER,
WE MADE THE ORCHESTRA.
The new Yamaha receiv-

er and other stereo components emerged from a
unique eighty -year involvement in music and sound.
Years ago Yamaha estab-

lished new standards in
wind instrument precision,
piano sound, guitar crafts-

manship, organ electronic
technology.
Our engineers didn't just
sit down and create those
standards-they evolved
them, and the same is true
in their latest audio achievements.
To reach their goal of

maximum truthful reproduction, they had Yamaha's
three-quarters of a century
sound experience to draw
from.
And they developed new
technology to match and ex-

at .08%, available to receiver and amplifier buyers
in all competitive price

ranges.
Compare the specs on the
new Yamaha components to
any of their competition.
But don't stop therecompare them to your idea
of an ultimate component
selling for any price.
We're confident of the
outcome.

POWER

e
Q

The Powerful Truth.
The new Yamaha CR -800
receiver, for example, packs

powerful 45 watts per
channel RMS (both chan-

ceed the kind of quality
performance (low distortion) usually found on
"separates" at the highest price levels.

a

A New Engineering.

piccolo solo.

nels driven, 8 ohms, 20-20
kHz) to give you the full
force of a big crescendo, or
full audibility of a delicate

They developed a new

SOURCE

PLAY

A

DUB

DUp

Are

Multiples and Mixes.

For the multiple tape

two stereo tape record/

this quality standard not
for just the highest priced
Yamaha components, but
for the whole line!
The result is low distortion performance, typically

PLAY

deck owner, the 800 has a
five -position tape monitor
selector to easily control

kind of engineering philosophy, too.
Because they conceived

Sophisticated Tuner.

separate microphone pre -

amp and volume control, a
two-position low filter (20
Hz -70 Hz) and a two -position high filter (8 kHz blend) . And L E D's for
critical indications.

A ten -position stepped
loudness control takes
speaker efficiency, room
acoustics, and other factors

into consideration, to give
you the tonal balance of
lows, middles, and highs you
like at all volume levels.

FM STEREO
AFC/STATION

The CR -800's FM tuner
section is the first to utilize
negative feedback around
the multiplex demodulator.
This achieves superb separation (45 dB) and reduces
MPX distortion to 0.05%.
And Yamaha Auto Touch
tuning allows the electronics to fine tune the station
for minimum distortion (and
keeps it there) .

playback circuits for recording on one or both decks
simultaneously, for copying
from one recorder to another, or for reproducing or
monitoring on either.
Other features include a

Check No. 41 on Reader Service Card
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Homemade Philosophy.
The 800 fully incorporates
all the years of electronics
technology, metal working,
machining and wood working pioneered by Yamaha in
the music field.
Most of the various parts
of Yamaha stereo equipment are made by Yamaha,
in our own facilities, for
stronger quality control.
And like Yamaha music
products, Yamaha components are covered by an unusually long warranty -5

3 year laborand a national service and
dealer network.
Audition the Yamaha CR 800, and all our new com-

year parts,

ponents, at your nearby
Yamaha dealer.
CO.

YAMAHA

Infroducing the premium
Introducing the music tape BY CAPITOL.
Simply the best blank tape you can buy
for reccrdinç. music. This extraordinary
new premium tape performs with complete fidelity despite the unusual demands of nnusic recording.
Now VOLi cal buy blank tape simply
and conf cently without being a sound
engineer. Frankly, if you're recording a
class o- dictation, don't waste your
money on -he quality of the music tape
BY CAPITOL. But if you're recordirTQ music,
you car't realty afford to buy less than
the music tape 3Y CAFTOL.

Capitol XD27-G 2? Never. Say good-

bye to eeryena else's pseudo -technical
numbers aid nomenclature. We've simplified the coping, the package and the
whole business of buying tapes. Forget
super vs. ultra vs. highest vs. cynamic.
the music tope BY CAPITOL is mace in one
grade only The finest. The best recording
tape mace: E<tra high output/low noise
for full dimensional sound.
The tape with an ear for music.
What's the most demanding sound for
a tape to reproduce?
It's music Particularly the variety of
pitch and sound levels found in symphonic music fie fortissimo of a kettle
drum. fie pianissimo of a Tarp. The timbre of a castanet. The bite of a trumpet.
The sharp attack of a piano.
Ordinary recording tapes lose this
range...this var'ety of sound They round
off an in ;tru merit's unique characteristics,

"color' They distort when the pitch is
high. Or they create interference noise
when the sound level is soft.
But not the music tape BY CAPITOL. You
might say this tape has an ear for music.
its

Read between the lines. Signal-tonoise ratio (SNR) is realy a way cf charting a tape's performance limits. At what
pitch (or frequency) wit the tape distort?
At what sound level (or amplitude) will
you first hear unwanted noise?
Scientists can plot these performance
limits on a SNR graph like the one below.
The lines kirk the outer limits of performance. Inside there's trouble -free recording. Outsice, distortion and noise
The larger the distance between the
top and bottom lines, the better the SNR.
And the eider the area covered, the
better the tape's frequency response.
While no tape is perfect, the SNR
graph, below, shows the superiority of
the music lape BY CAPITOL over conveni

SIGNAL-TO-NOI YE GRAPH

the music tape.
STANDARC CASSETTE

FAVE

tional tape. It's another reason we think
the music tape BY CAPITOL is the nest
blank tape for music.
The secret is plenty of iron. Funny. You
need iron to perform well. So does blank
recording tape.
Its iron oxide particles that give tape
the ability to record sound. We use only
the finest grade oxide available.
is smaller and more un lorm.
And we use them more efficientty
Eachpartice

fie result

is greater sensitivity
at both high and low
frequencies and far less

background noise.
Say `Capitol' and playback'mue ic: the
music tape is from Capitol, the company
that produces Capitol records and prerecorded tapes. So we're familia- with
the demands music makes on recording tape. Since 1948 we've made
blank tape for professionals in

music recording and duplicating. In fact, more is done
on our professional lineAudiotapee- than any other.
The next time you record
music, get the rage
that's especially attuned to music the

music tape

BY

CAPITOL. Cassette,

50

cartridge

5

00

20

kA

Ifx,iC

FREQUENCY IN HERTZ

ar

open reel in the
red and golc
package.

When you reco~d ordirary things, use ar ordincrytape_
But when you record music, record on
Check tic.

Captol
Auciio Ce

2
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phonic image is properly reproduced
only when the listener is placed on the
axis of symmetry. In this position the
left signals originate from the left loudspeaker, the right signals from the
right one, and any center signals (soloists, etc.) are perceived to originate
midway between the loudspeakers.
However, if the listener moves off the
center axis, the intermediate sounds

rapidly move toward the nearest loudspeaker, leaving a "hole in the middle."
Such a stereophonic system is disadvantaged because the area over which
a listener can enjoy the program in the
manner prescribed by the recording
director is very limited. Our study was
directed to finding the means for
broadening the area of accurate stereophonic perception.
DVX

DVX

Dipole

Dipole

Coupler

Coupler

\C

110°
120°

1

The results of these researches
caused us to conclude that for optimum stereo reproduction, the polar
pattern of the loudspeakers should
approximate the cosine law; in other
words, the relative radiation as a function of the angular displacement from
the axis, O, should be cos O. Such a
pattern has the shape of two circles in
contact with the acoustical center of
the loudspeaker system, as shown in
Fig. 1. Also, we found that this radiation function should be maintained at
all frequencies above approximately
250 Hz, which is the range of frequencies most responsible for directional localization. In addition, the loudspeakers should be so oriented with
respect to each other that their axes of
maximum sensitivity intersect at an
angle of approximately 110-120°, i.e.,
somewhat forward of the principal
listening area, as shown in Fig. 2.
The cosine polar pattern with proper
orientation allows us to obtain the following result: the listener midway between the loudspeakers, at A, is subjected to equal radiation strengths, as
depicted by the arrows and 2. As he
moves off to one side, however, as depicted by position B, he becomes favored by the more distant loudspeaker
because of the increased radiation vector 3, and correspondingly is "off the
beam" of the nearest loudspeaker, as
shown by the diminished vector 4. The
differential radiation strengths compensate for the differential distances, so
that the actual signal perceived from
both loudspeakers remains constant
over a wide area of the room. As a result of this compensatory action, correct stereo reproduction can be enjoyed over practically the full listening area.
The dipole coupler used in the upper
section of the DVX loudspeaker, which
is shown in greater detail in Fig. 3
(with the front grille removed), is seen
to consist of a properly-shaped baffle
which contains four loudspeakers: the
upper one, 8 inches in diameter, reproduces the frequency range 250-1000
Hz; the lower one, 3 inches in diameter, carries the range of 1000-5000
Hz; and the two symmetrically -placed
side -domed tweeters provide the desired response characteristics from
5000-20,000 Hz. (The latter ones do not
provide the back radiation mode.) The
baffle itself is so shaped that it
matches the range of wavelengths being reproduced. The full range of frequencies, therefore, is handled with
equal efficiency.
The baffle is capable of positional
adjustment within the cabinet, the angular orientation being shown on a
protractor at the base of the baffle.
1

A

Fig.

B

2-Stereo arrangement of DVX loudspeakers.

.

Fig. 3-View of the dipole coupler used in the upper
section of the DVX loudspeaker.
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B

C

To obtain the desired performance,
the user places the loudspeakers in
any appropriate baseline. He then adjusts the dipole coupler with respect to
the listening area as shown in Fig. 2.
After satisfactory results have been obtained, the user snaps the front panel
back into place, and the system is
ready for operation.

DVX

DV X

X

DVX In Quadraphonic Applications
The DVX loudspeakers are especially adaptable to quadraphonic arrangements. An example of a favorite
placement is shown in Fig. 4. Here the
four DVX loudspeakers are placed at
the corners of the quadraphonic listening area, the two front loudspeakers,
LP and RF, being placed against the
far wall, while the two back loudspeakers, LB and RB, are placed
against the side walls. For optimum
quadraphonic performance, it has been
found convenient to angle the dipole
couplers in such manner that their
axes point toward the center of the
listening area. In this case, a centrally
located listener, at A, receives the
four loudspeaker radiations equally. If
he moves to one edge of the listening
area, e.g., to positions B or C, he is
nearer to one pair of loudspeakers
than to the other; but in each case he
also continues to receive almost an
"on -the-beam" radiation from the distant loudspeakers (as shown by arrows
and 2, and 5 and 6, respectively),
while he is "off -the -beam" of the
nearest loudspeakers as shown by the
arrows 3 and 4, and 7 and 8, respectively. The relative radiation strengths
again are compensatory of the differences in distance. Therefore, in quadraphony also, all four DVX loudspeakers are heard with equal efficiency over a wide listening area.

DVX

1

Fig. 4 -Quadraphonic arragement of DVX loudspeaker.

Performance Characteristics
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Fig. 5-Frequency response of DVX loudspeaker using
/3 -octave bands of noise.
1

In addition to its remarkable directional characteristics, the DVX is
among the most carefully designed
loudspeakers. The woofer is a 15 -inch
driver in a 31/2 cubic foot enclosure
loosely filled with fiberglass terminated
by a low velocity (large) vent which
forms a fourth -order Butterworth Filter. Counting the woofer and the threeway mid- and upper -end dipole coupler, the system has four separate frequency bands resulting in reproduction
of excellent clarity. The dividing network at the upper right of the cabinet
uses air -core inductors for the frequency -dividing function resulting in
elimination of dividing -network distortion. Three frequency response
switches are provided to control the
response of the system which in its
"flat" position is shown in Fig. 5.
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Why nearly every record
player is like a car that doesn't
steer straight.

If you've ever driven a car with badly aligned front
wheels or a defective steering mechanism, you know what
we're talking about.
It's a queasy feeling when you can't make the car
point in the same direction as the road is pointing.
There happens to be a distinctly comparable problem
with record players, except that it's a nearly universal
deficiency, not just a malfunction.
Of course, in this case there's no human life at stake,
only the fidelity of the reproduced sound. And sometimes
the life of the record.
Like a car, the phono cartridge (or pickup head) should
point where it's going. Right down the middle of the groove.
Not at an angle to it.
A more scientific way of saying the same thing is that
the head should remain perpendicular to the line drawn
through the stylus tip and the turntable spindle.
Any deviation from this ideal is known as tracking
error. It's measured in degrees and it causes distortion.
Inevitably.
The trouble is that there's no way to
avoid tracking error and the resulting
distortion with any conventional pivoted
tonearm. Why? Because the head swings
in an arc and is therefore at a continuously changing angle to the groove as
it travels across the record.
The problem has remained fundamentally
the same since the Emile Berliner gramophone of 1887. It has
been minimized, thanks to improvements in tonearm
geometry, but it hasn't been eliminated.
With one important exception.
In the current line of Garrard automatic
turntables, the top models are equipped with
Garrard's unique Zero Tracking Error Tonearm.

This remarkable invention ends tracking error once
and for all. The head is always properly lined up with the
groove because it's hinged instead of fixed and keeps
adjusting its angle during play. A simple idea, yes, but the
engineering details took the world's leading manufacturer
of turntables seven years to perfect.
The Zero Tracking Error Tonearm is a major
technological coup, not just a glamour feature. You can hear
the difference.

The "Acoustics" column of Rolling Stone magazine,
for example, reported that the original Garrard turntable
equipped with the new arm "sounded markedly `crisper' than
other turntables" under otherwise identical test conditions.
It's true. Just like a car that doesn't steer straight,
tracking error can make a nasty sound.
It can even cause unnecessary record wear. The
information engraved in the grooves of the new CD-4 discrete
four -channel records is so finely detailed that it can be partially
wiped out by a stylus that doesn't sit absolutely square and true.
Ask your nearest Garrard dealer about the Zero
Tracking Error Tonearm.
It's absurd to tolerate a problem that somebody has
already solved.
Top of the line, Garrard Zero 100c, $209.95.
Other Garrard automatic turntables from $49.95 up.

To get your free copy of the new 16 page
full color Garrard Guide, write Garrard,
Dept. G-9, 100 Commercial Street,
Plainview, N.Y. 11803.

Division of Plessey Consumer Products.
100 Commercial Street, Plainview, New York 11803

Check No. 13 on Reader Service Card
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All About Q
CONCLUSION
Don Davis*
Idealized Loudspeaker Geometry
Referring back to Fig. 6, we can write the following equation
for a loudspeaker with idealized coverage characteristics
(remembering that no such device exists in real life). (See
Fig. 7.)
Q

_

180

ARC SIN

[

(SIN z)

(SIN i )1

as that calculated for the square pattern, then

0

O

To obtain the square coverage pattern Q we can use
Q

180

=

ARC SIN [SIN2 (z)]
hand,
you had a Q you wished and needed
other
on
the
If,
to know the ideal square pattern for that Q, we can write

a =

2

ARC SIN

SIN

ARC SIN

[SIN2

=

2

ARC SIN

[ SIN z

SIN2(;)]
JJ

For angles greater than 180°, one angle becomes 180° and
the other angle must then fall somewhere between 180° and
360°
360
Q
angle

180

If, having a Q defined, and its idealized square coverage
pattern, it is possible to assign an arbitrary horizontal or vertical angle needed and then calculate the other angle required
to maintain the defined Q.
If you have selected the horizontal angle and need to know
the vertical angle that would allow the Q to remain the same
Syn-Aud-Con, P.O. Box

2

SIN f
And,"if you instead select the vertical angle and need to calculate the horizontal angle that would allow the Q to remain
the same as that calculated for the square pattern, then
=

1134, Tustin, Calif. 92680

Classic Measurement of Q
In the noise measurement field a relatively standard measurement procedure has been in effect since 1953 (first outlined by Gross and Peterson in the 1953 edition of their Noise
Measurement Handbook and later widely accepted). This
method calls for a series of measuring points spaced about the
sound source so as to allow each point to represent an equal
area on the surface of the sphere. Because of the nature of
the geometric pattern, only six such sets of uniformly distrib-
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Fig. 6 --Angular coverage, Q, and D, compared.

Fig. 7-Geometrical aspects of directivity factor and directivity index.
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.
used points are possible. These six sets have 2, 4, 6, 8, 12 and
20 uniformly distributed points. Figure 8 shows the plane
view of 10 points distributed on a hemisphere of unit radius.
(First coordinate is on the x axis, second coordinate is on the
y axis and the third coordinate is on the z axis.)
If we pick three sample points to locate from the plane view
in Fig. 8 such as the bottom set of coordinates-x = 0.127,
y = -0.934, and z = 0.333 as P,; the top left set of coordinates-x = -0.333, y = 0.577, and z = 0.745 as Pz, and the
center set of coordinates-x = 0, y = 0, and z = 1 as P3, we
can now plot them as shown in Fig. 9. The length of the vector
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Fig
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up for measuring Q and
loudspeaker in an anechoic chamber.
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- 0.934,

0.333)

z

Fig. 8-Plane view of 10 points distributed on
sphere of unit radius.
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Areas associated with measuring points on horizontal and
vertical polar plots.
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very directional horn

VERTICAL
POLAR PLOT

180°
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The dB-SPL measured at each of the 10 points is averaged by
converting to power ratios, adding them, dividing them by 2
(because it is a hemispherical surface area) and then taking
10 log of the power ratio left, and subtracting from it 10 log
the number of points sampled. This averaged dB-SPL for the
hemisphere is identified by dB-SPL.
The dB-SPL for any given direction is determined and the
dB-SPL is subtracted from it. The power ratio of this answer
is the Q. It can be expressed as an equation:

dB-SPL Directional - dB-SPL
10

Q = 10`

,,,,,,r,l I %

Fig. 11-Typical polar response of
loudspeaker.

and the vector is found by

Angle = ARC COS

(

h.31

z axis

Manufacturers of loudspeakers have not used this method
but rather have concentrated over the years on gathering polar
response data in only the horizontal and vertical planes.
Various methods have been sought out to economically utilize
the wealth of data at hand to calculate Q. While recognizing
that the first attempts were crude, it should also be recognized
that at the time these cruder methods were used, the alternative
was no Q data at all.

Measuring the Q of Real Loudspeakers
HORIZ.
POLAR PLOT

ON AXIS

0°
Fig. 12-Plotting horizontal and vertical polar responses.

/'

Wolff and Malter, in a paper in 1930, were the first to describe the directional characteristics of loudspeakers, so far
as this author is aware. A second giant step was taken by Hopkins and Stryker in 1947. (This work plus the papers by C.T.
Molloy are heavily quoted by L.L. Beranek in his works.) It
remained, however, for Bob Beavers of Altec to take the big
jump to measure and assign values by frequency for a line of
commercial sound loudspeakers. His method was an adaptation
of the one used by Ben Bauer to measure the Q of microphones
(See Bibliography). The author, by measuring Q indirectly in
the field in reverberant spaces, helped in the construction and
identification of the method used today.
Because real -life loudspeakers exhibit lobing (in some cases
severe), it became necessary in a majority of the cases to
average readings on a horizontal and vertical polar pattern
every 10° in order to arrive at a resolution that correlated
with field data taken to confirm the effect of Q and of Q
multipliers. Fortunately, it was also found, at least for the
higher quality commercial-type loudspeakers involved, that
their symmetry between the horizontal and vertical axes was
smooth enough to require only two polar plots per frequency
of interest. Again, fortunately, though 1/3 -octave bands were
first employed, the 1 -octave band intervals proved sufficient
for planning the effect of Q by frequency on acoustic gain,
articulation loss of consonants in speech, etc.
Therefore, a manufacturer who measures a horizontal polar
plot and a vertical polar plot at each of the following center
frequencies has sufficient raw material to adequately state
coverage angles and Q (See Figs. 10-14): 63 Hz, 125 Hz, 250
Hz, 500 Hz, 1000 Hz, 2000 Hz, 4000 Hz, 8000 Hz. Because of
the %ALcor,S formulas, the 1000 and 2000 Hz bands are felt
to be the most important ones, and if only two frequencies can
be measured, it should be these.
Since both a vertical and a horizontal polar plot are made at
each frequency, the manufacturer must then process 16 polar
plots in order to obtain the desired data.

Processing the Polar Plots
Fig. 13-An actual vertical polar response of
loudspeaker.

a

horn

Start at the on -axis, 0° point on the horizontal and vertical
plot. The SPL in dB-SPL is recorded and weighted according
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Table I -Area "weightings" for "Q" measurements using
standard horizontal and vertical polar plots.

#

Angles

10'

&

350°

20° & 340°
30° & 330°
400 & 320°

50°
60°
70°
80°
90°
100°
110°
120°
130°
140°
150°
160°
170°
180°

&
&
&
&

&
&

&
&
&
&
&
&
&

Weighting

of Areas

0° (on axis)

310°
300°
290°
280`
270°
260°
250°
240°
230°
220°
210°
200°
190°

(off axis)

1

0.00241 7944

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

0.004730189
0.008955027
0.012387354
0.014989611
0.0168681 54
0.018165962
0.019006744
0.019477787
0.019629373
0.019477787
0.019006744
0.018165962
0.016868154
0.014989611
0.012387354
0.008955027
0.004730189

Horizontal Data

Vertical Data

0 DEG. DB-SPL
10 DEG. DB-SPL
20 DEG. DB-SPL
30 DEG. DB-SPL
40 DEG. DB-SPL
50 DEG. DB-SPL
60 DEG. DB-SPL
70 DEG. DB-SPL
80 DEG. DB-SPL
90 DEG. DB-SPL
100 DEG. DB-SPL
110 DEG. DB-SPL
120 DEG. DB-SPL
130 DEG. DB-SPL
140 DEG. DB-SPL
150 DEG. DB-SPL
160 DEG. DB-SPL
170 DEG. DB-SPL
180 DEG. DB-SPL

0.00241 7944
1.000000004

1

Total =

Table II -Spherical coverage.

= 100.0
--

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

0 DEG. DB-SPL
10 DEG. DB-SPL
20 DEG. DB-SPL
30 DEG. DB-SPL
40 DEG. DB-SPL
50 DEG. DB -SP L
60 DEG. DB-SPL
70 DEG. DB-SPL
80 DEG. DB-SPL
90 DEG. DB-SPL
100 DEG. DB-SPL
110 DEG. DB-SPL
120 DEG. DB-SPL
130 DEG. DB-SPL
140 DEG. DB-SPL
150 DEG. DB-SPL
160 DEG. DB-SPL
170 DEG. DB-SPL
180 DEG. DB-SPL

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

DB-SPL AVER. = 100.0
DB-SPL DIRECT. = 100.0

Q=

Table Ill -Hemispherical coverage.

0 DEG. DB-SPL
10 DEG. DB-SPL
20 DEG. DB-SPL
30 DEG. DB-SPL
40 DEG. DB-SPL
50 DEG. DB-SPL
60 DEG. DB-SPL
70 DEG. DB-SPL
80 DEC. DB-SPL
90 DEG. DB-SPL
100 DEG. DB-SPL
110 DEG. DB-SPL
120 DEG. DB-SPL
130 DEC. DB-SPL
140 DEC. DB-SPL
150 DEC. DB-SPL
160 DEG. DB-SPL
170 DEG. DB-SPL

180 DEC. DB-SPL

Table IV -RCA M1 -10001 C ribbon -velocity unidirectional
microphone.*

Vertical Data

Horizontal Data
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1.0

Vertical Data

Horizontal Data

0 DEG. DB-SPL =
10 DEG. DB-SPL =
20 DEG. DB-SPL =
30 DEG. DB-SPL =
40 DEG. DB-SPL =
50 DEG. DB-SPL =60 DEG. DB-SPL =
70 DEG. DB-SPL =
80 DEG. DB-SPL =
90 DEG. DB-SPL =
100 DEG. DB-SPL =
110 DEG. DB-SPL =
120 DEG. DB-SPL =
130 DEG. DB-SPL =
140 DEG. DB-SPL =
150 DEG. DB-SPL =
160 DEG. DB-SPL =
170 DEG. DB-SPL =
180 DEG. DB-SPL =

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0 DEG. DB-SPL =
10 DEG. DB-SPL =
20 DEG. DB-SPL =
30 DEG. DB-SPL =
40 DEG. DB-SPL =
50 DEG. DB-SPL =
60 DEG. DB-SPL =
70 DEG. DB-SPL =
80 DEG. DB-SPL =
90 DEG. DB-SPL =
100 DEG. DB-SPL =
110 DEG. DB-SPL =
120 DEG. DB-SPL =130 DEG. DB-SPL =
140 DEG. DB-SPL =
150 DEG. DB-SPL -160 DEG. DB-SPL =
170 DEG. DB-SPL =
180 DEG. DB-SPL =

100.0
100.0
100.0
100.0
100.0

99.0
98.0
97.0
96.0
95.0
94.0
92.0
90.0
87.0
85.0
82.0
80.0
77.0
75.0

0 DEG. DB-SPL
10 DEG. DB-SPL
20 DEG. DB-SPL
30 DEG. DB-SPL
40 DEG. DB-SPL
50 DEG. DB-SPL
60 DEG. DB-SPL
70 DEG. DB-SPL
80 DEG. DB-SPL
90 DEG. DB-SPL
100 DEG. DB-SPL
110 DEG. DB-SPL
120 DEG. DB-SPL
130 DEG. DB-SPL
140 DEG. DB-SPL
150 DEG. DB-SPL
160 DEG. DB-SPL
170 DEG. DB-SPL
180 DEG. DB-SPL

DB-SPL AVER. = 97.0
DB-SPL DIRECT. = 100.0

DB-SPL AVER. = 95.9
DB-SPL DIRECT. = 100.0

Q= 2.0

Q= 2.6

100.0
100.0
100.0
100.0
99.0
98.0
97.0
97.0
96.0
95.0
94.0
93.0
90.0
88.0
85.0
82.0
77.0
76.0
75.0

*From mid -range polar charts on page 168 Audic
Cyclopedia.
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to the area its center point covers compared to the area
covered by the next center point. These are then converted
into power antilogs and summed:

dB-SPL, =

(dB- SPL_\

(dB-SPL,\

(dB-SPL,\
10
J

10
J
10
+ 10
The same is then done for the vertical pattern.
This summed power level for both horizontal and vertical
is then re -converted to dB-SPL by
10 log Summed Power Level
10 log dB-SPL summed gives the average dB-SPL.

The directivity factor
The SPL in dB in the desired

Where: Q =

direction
The averaged SPL in dB over
the total horizontal and vertical
coverage pattern.

dB-SPL =

...

10

Choosing any given directional dB-SPL, for instance, the
on -axis point, allows the calculation of Q for that direction.

¡dB-SPL

-

dB-SPl

R)

Q = II)

lJ

=

_9=Geo Kic.
_

These calculations should be undertaken for each of the octave
bands mentioned earlier in the text.
The same polar charts can be used to assign the effective
coverage angle for the loudspeaker at each of the same octave
bands. The -6 dB point below the on -axis level is a normally
chosen parameter for such angles. Thus, for each octave band,
it would be possible for the conscientious manufacturer to
assign his loudspeaker:
1. An on -axis sensitivity figure such as x dB-SPL at y feet
from z watts.
2. An effective vertical and horizontal coverage angle. (See
Fig. 15.)
3. The mean Q by frequency. (See Fig. 16.)
The generation of such data would immeasurably benefit
the commercial sound field, especially in having an accurate
knowledge of Q. By comparison with loudspeakers of known
Q, various Q multipliers could be properly investigated.

Measuring Q in the Field
Once the audio engineer has in his possession a loudspeaker
with a known Q for each octave band, he can measure the Q
of other loudspeakers for which he does not have Q data. The
basic equation for finding the critical distance (the distance
at which the direct sound and the reverberant sound are equal
in a reverberant space) is:

Dc=0.141

V

QR
Where: D, =
Q =
R =
R =

4

The critical distance in feet
or meters
The directivity factor of the
loudspeaker
The room constant
Sá
I -a

loo

Fig. 14-An actual horozontal polar response of a horn
loudspeaker.
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Fig. 16-A plot of the Q of the horn whose angular distribution was shown.
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8" Lower Mid -Range Speaker
250 Hz to 1,000 Hz

Adjustable Swivel -Mounted Dipole Coupler

3" Upper Mid -Range Speaker
1,000 Hz to 5,000 Hz

Cl

2 Dome Radiators in parallel.
5,000 Hz to 20,000 Hz

Low distortion 4 -way
cross -over network

Port

Equalizers for each mid -range
and high -range speaker band

Direction Indicator

Aperiodic 4th Order
Butterworth Enclosure

High efficiency 15" Woofer

The new Leslie DVX Speaker:
it adjusts to the geometry of your room!
CBS Laboratories and Leslie Speakers have now
developed an amazing new loudspeaker system that
is...quite frankly...amazing!
The Leslie DVX speaker is a unique high performance,
low distortion four-way system. Its exclusive dipole
coupler is swivel mounted... so that you can "aim" the
mid -range and high frequency speakers to fit the
geometry of your room. This dipole coupler. also gives
you the optimum balance of direct and reflected
energy to pinpoint and anchor the stereo image in
the manner intended by the recording director.

The bass frequencies are reproduced by a high energy
15" woofer housed in an aperiodic 4th order

Butterworth ported enclosure and descend smoothly
to the lowest registers.
Leslie Speakers was the first company to introduce a
truly effective "augmentation" system (the Plus 2
speaker) to eliminate the standing waves in your
room. Now comes the amazing DVX speaker. D for
dipolar. VX for variable axis. A whole new alphabet for
sound! Hear it at your nearest
Leslie Plus 2/DVX dealer.
SPEAKERS

DVX MODEL 580
STUDIO/LAB MODEL

DVX MODEL 570

ELECTRO MUSIC/CBS MUSICAL INSTRUMENTS, A DIVISION OF CBS, INC., 56 WEST DEL MAR BLVD., PASADENA, CA. 91105

Check No. 19 on Reader Service Card
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Where:

the total boundary surface
area in feet' or m2
the average absorption

=

S

=

coefficient
This equation can be solved for:
Q

(D,)2

15

and

0.01988R

R

(D,)2

=

0.01988Q

a Reverberant Room
The easiest way to find D, in a reverberant room is to put
an octave band of pink noise into the loudspeaker to be
tested. Using a good quality sound level meter set for its
slow meter damping, take a reading at either 5 or 10 feet
(after determining that this distance is in the free field of the
loudspeaker by observing that inverse square law is in operation at twice and half the reference distance. Then take a
second sound level reading well beyond D, (where you would
estimate 2 to 3 D, should be.) (See Fig. 17.)

Measuring D, in

The equation for finding D, is:

(ref. dist. dB-SPL

-

Reverb. dB-SPL)

20

D, = ref. dist. x

10
10 dB apart by ad-

*Caution should be used to obtain levels that are at least
justing the reference distance.

For example, if the reference distance were 5 feet and the
reference distance dB-SPL were 90.5 dB-SPL and the reverberant dB-SPL were 74 dB-SPL, then we could write:

(

D,=5x10

90.5 - 74
20

=33.42'

Using the formulas developed above, we could then calculate for the room constant if our test loudspeaker had a
Q = 5:
(33.42)2
0.019881 x

R =

= 11,235.82

5

ft2

If we now substituted a test loudspeaker that gave a D, =

40 ft., we could calculate that its Q should be

=

-

(40)2

0.019881 x 11235.82

Q
A good reverberant room with good diffusion and where
the loudspeaker can be mounted away from nearby reflec-

1

9

BO

....---.

REFERENCE DISTANCE = 5
REFERENCE LEVEL 90.5 dB-SPL

N.\

R
dB-sPl

i

REVERBERANT LEVEL' 74 dB -SPL

//

's

DC=334

\\ \

^\

REVERBERANT
SOUND LEVEL

\

DIRECT
SOUND LEVE

DC

=REF.0 ST.

DC'OXIO(

(REF DID.. dB.SPL-REVERE.
X

(

20

IO

90.5-74
20

What Can We Do With Q
Now That We Have It?

The most exciting thing we can do is investigate the Q
multipliers that exist. Cecil Cable in a splendid article first
took the plunge and purposed that if a loudspeaker predominantly covered an audience area with an absorption
coefficient of, say, a = 0.32 and the average absorption
coefficient for the room as a whole were á = 0.16, then the
Q multiplier would be á
Qm

-

a of audience area

á of total room
Therefore, if we had a loudspeaker with a Q = 5 in the case
described above, the total apparent Q would become

QxQn, = 5x

10
.16 =

Having a loudspeaker with an accurately known Q measured in the anechoic chamber would allow field measurements to reveal the apparent Q multiplication at differing
positions and the coverage angles provided by the speaker.
Once many of these positioning and coverage problems
have been quantified, audio engineers could turn their
attention to the effective Q of large arrays as well as the
real effect of microphone Q when the microphone is normally placed in the loudspeaker's reverberant field, and the
Q of the listener. (It is known that if the listener has to
cup his ears to restore intelligibility at his seat, doubling
the Q ,of the loudspeaker will free him from the necessity
of holding his hands to his ears.)
The trade-off between increasing Q rather than having
to increase R to achieve essentially the same ratio of directto-reverberant sound at the listener's ears is just becoming
well known to architects, allowing better planning of spaces
requiring both musical and speech usage. Future discussions
of the effects of "so-called" omnidirectional loudspeakers
can be brought into clearer perspective by an understanding
of Q and its ,role in controlling the ratio of direct -to -reverberant sound. Q and coverage are both important to the
sound you hear.

Biblography on Q (Directivity Factor)

7.16

DISTANCE FROM SOUND SOURCE

tive surfaces can allow the audio engineer to obtain excellent
field approximations of the Q for each octave band of interest.

33.4'

10

Fig. 17 -Sound level with increasing distance.
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O H JCYQ

Model TX -330
AM/FM Stereo Receiver
Superb stereo with built-in 4
ch. Matrix synthesizer! Has a

direct cpld. diff'l amplifier;

2

tape monitors & dubbing; fine
FM Muting & Sensitivity; accepts 2 sets of speaker systems.
Delivers 21 Watts RMS power
per channel ®8n; 0.5% THD.
$299.95

Model TX -560
AM/FM Stereo Receiver
Distinguished quality in a class
by itself! Accepts 3 sets of
speaker systems. Has direct
cpld. diff'l amplifier; built-in
thermal protection; transient
killers; 2 tape monitors, dubbing, R/L separable controls.
Provides 48 Watts RMS power
per chan'I ® 8n; 0.2% THD;
1.5µV FM Sensitivity.
$449.95

gives you
4 new ways
to enjoy
the sound
of the '70's!
-

And years from now, these superb Onkyo
components will still be new
in quality, performance and reliability! That's because Onkyo
consistently provides the most advanced
design equipment
each including unusually
fine quality innovations ... years ahead of
their time. These latest models are a prime
example
offering outstanding performance
and distortion -free response at a sensible price.
Prove it to yourself and audition Onkyo today.
Compare the craftsmanship, the attention to
detail, the feel of genuine quality. Look at the
specifications and features, and read the experts opinions. Your one logical choice is
Onkyo ... Artistry in Sound. A full line of

-

Model 8
2/Way Bass Reflex
Speaker System
A first for Onkyo
with
tuned port for rich, overall
response. 30W (max) power
capacity; 8" woofer (ported
cap); 2" cone tweeter; 2/Way
crossover network. Equally effective with low power. Smartly
styled resonance -free cabinet
has walnut -grained, vinyl
finish.
.

$89.95

-

receivers, tuners and amplifiers; the
revolutionary TS -500 fully automatic 4 -Ch.
Receiver; and exciting, 2 and 3 Way Scepter
speaker systems
for the sound of the 70's!

-

Model 25A
3/Way "Linear" Suspension
Speaker System
The incomparable sound of
our top rated Model 25 in a
smartly re -styled, modern

cabinet with luxurious walnut grained finish. Has hearty bass
and superb balance; 14"
molded woofer; domed
radiator mid -range and tweeter;
3/Way crossover network.
Handles 60W (max.) power
with ideal transient response.
$249.95

Artistry in Sound
Onkyo Sales Section/Mitsubishi International Corp.
25-19 43rd Ave. Long Island City, N.Y. 11101/(212) 729-2323
,

Check No. 24 on Reader Service Card
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Equipment Profiles
Marantz Model 4400
Stereo/4-Channel Receiver

ra

arar_rara

MANUFACTURER'S SPECIFICATIONS
TUNER SECTION
R.F. Input for 30 dB Quieting: 1.8 µV Questing at
50 µV (S/N): 70 dB. THD: Mono, 0.2%; Stereo, 0.3%.
Selectivity: 75 dB. Capture Ratio: 1.5 dB. Splrioas Rejection: 95 dB. Image Rejection: 90 dB I.F. (Rejection:
100 dB. AM Supression: 60 dB. Stereo Separatllon 1i kHz:
42 dB. AM Sensitivity: 20 µV (external antenna)
AMPLIFIER SECTION
Continuous Power output, 8 ohm Loads, All channels
Driven: 125 watts x 2; 50 watts x 4 (any frequency from
20 Hz to 20 kHz). Rated THD: 0.15%. Rated IM Distortion: 0.15%. Power Bandwidth: 7 Hz to 70 kHz. Damping
Factor: 50 (at 8 ohms). Frequency Response (High 'Level
Inputs): 20 Hz to 20 kHz ±0.25 dB. Input Sensitivity:
Phono, 2.0 mV. Equivalent noise input (phono): 1.5 µV.
High Level Input Sensitivity: 150 mV. Tone Control
Range: Bass, ±10 dB at 50 Hz; Treble. ±10 dB at
15 kHz; Mid -Range, ±6 dB at 700 Hz.
GENERAL SPECIFICATIONS
Power Requirements: 120 V a.c., 50 to 60 Hz. Power
Consumption: 650 watts at full power, 60 watts at no signal. Dimensions: 19-19/64 in. W x 5-3/4 ir. H x 15-3/16
in. D. Weight: 52.8 lbs. Price: $1250; SQA-11, $49.95;
SQA-2, $79.95; CD -400, $99.95.

phone jacks, a Dolby selector switch (with positions for FM
DOLBY decoding, PLAY, OFF, and RECORD I and II), program
selector switch, three -position tape monitor switch, mode
switch (with positions for MONO, two -CHANNEL, DISCRETE
four -channel, VARI -MATRIX, and SQ DECODER-if the optional module is installed). An adjacent "dimension" control
alters the built-in simple matrix parameters to create varying
four -channel effects with stereo or matrixed four-channel
recordings. There are also separate BASS, TREBLE and MIDrange tone controls for front and rear channels (mounted as
dual concentric controls), a master VOLUME control and a
separate POWER on-off switch.
The previously referred to Dolby selector switch permits
direct playback of Dolbyized FM broadcasts, playback of other
Dolbyized program sources, by-passing of Dolby circuits for
conventional program sources including internal FM, proper
recording of non-Dolbyized signals, and, finally, proper rerecording of previously Dolbyized program sources in a nonDolbyized fashion.
At mid-panel level, just below dial scale level, are a series
of 12 push buttons-six at the left and six at the right. The
first of the left -most cluster selects left or right channel calibration of the Dolby level set meter located just above this
button. Next is a button which, when depressed, provides a
built-in 40C -Hz tone for Dolby calibration. The remaining four
buttons are used in conjunction with the 'scope display, the
first button turning on power to the 'scope, the remaining
three determining the type of display that is to be observed,
such as audio presentation (for monc, stereo, or four -channel
quadrant displays), FM tuning, or FM multipath. The six symmetrically arranged buttons at the right take care of such
functions as loudness control, FM muting, low and high fre-

To begin with, the Marantz 4400 is big. It has to be to incorporate all the features built into it Examining the front
Hanel, we see a family resemblance to other ton -of-the -line
Marantz receivers. Large, thumbwheel-edge tuning knob at
the right, multi -purpose oscilloscope display at the left-these
are all Marantz "originals." Along the bottom section of the
gold and black front panel are a pair of front and rear head -

Fig.

1- View of the rear panel.

Fig.

2-View

of the

chassis.
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quency filters, and selection of either main or remote (or
both) sets of speakers.
Located at center -panel are three slide controls which control front -rear balance, front -left -right balance and rear -leftright balance. The dial scale itself is well -calibrated in both
FM and AM frequencies and includes a logging scale and an
illuminated dial pointer. Above the dial scale, various written
designations light up to denote settings of the mode and program selector switches and there is also the usual stereo indicator light which lights up in the presence of a received stereo
FM signal. Four small knobs adjacent to the 'scope display
take care of record and playback calibration of the Dolby
circuits, and the instructions for these calibration steps are
well explained in the instruction manual.
A view of the rear panel is shown in Fig. 1. Speaker connections for both main and remote quartets of speakers are
made by means of piano -key spring loaded terminals which
virtually preclude the possibility of short circuits. Antenna connections are made to similar terminals. There are a pair of
a.c. convenience receptacles below the speaker terminalsone switched, one unswitched-a line fuse, and a selector
switch for changing operating mode from four -channel to
higher -powered two-channel operation. A detector output jack,
identified as "FM Quadradial Output" is provided for connection to a four -channel FM adaptor at some time in the
future. Dolby FM calibration controls for left and right channels, though factory preset, may require readjustment and are
therefore brought out to the rear panel for customer access.
Vertical and horizontal centering controls, as well as bright-

1.1101_.,o1.031

0111.r

:

ness and focus controls are also available for setting up the
'scope display. A muting level control is also located on the

rear panel. Jumper blocks are installed between the preamplifier outputs and the main amplifier inputs. These can be removed and the two Sections may be used independently.
Phono and high-level in -out jacks, tape monitor out and in
jacks (two complete circuits), a chassis ground terminal, remote control socket and switch, and an FM de -emphasis
switch complete the rear panel layout. This last item represents a bit of foresight on the part of Marantz's designers.
Just a few days before this receiver was evaluated, the FCC
authorized transmission of FM signals using the Dolby noise
reduction process plus 25-microsecond pre -emphasis (as opposed to previously employed 75 microsecond pre -emphasis).
Owners of the Marantz 4400 and a limited number of other
fine tuners and receivers will be able to enjoy this new, more
effective Dolby FM broadcasting from the moment it originates in their area.
An internal view of the Marantz 4400 is shown in Fig. 2.
Construction is modular and the amount of circuitry contained
in this well laid out unit suggests that it could not have been
made much smaller in size. Yet, serviceability seems excellent
and there is a minimum of point-to-point wiring for all the
circuit complexity.
The front-end includes an FET r.f. amplifier, and FET
mixer, and a double -tuned tank circuit between stages. The
i.f. section contains six transistors and three stages of dual
ceramic permanent filters. Symmetrical diode-limited circuits
utilize "Hot Carrier" diodes and the i.f. limiter-amplifier is
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Don't be bullied into believing that
size means quality. It may have once been
true. The Philips Motional Feedback
System lets you listen to great sound
without being crowded out of the living
room by floor standing giants.
The Philips Motional Feedback
System minimizes low frequency distortion without bulky enclosures or large
woofers. This kind of distortion has alwa
been a major obstacle in making little
units sound as good as big ones.
But unlike conventional loudspeakers, the Philips Motional Feedback System
is a sound reproducer that "listens" to
itself. It instantaneously corrects low
frequency distortion. The woofer cone
motion-sound-is compared with the
original audio signal by means of a piezoelectric sensor mounted in the apex of the
woofer cone. It feeds the signal to a comparator, which automatically generates a
distortion -correction signal of its own.
All this happens at the speed of light.
Nothing but a pure audio signal is reproduced by the woofer.
That alone is revolutionary. But
there's much more.
Inside the Motional Feedback System's cabinet is a complete three-way
system. Aside from woofer, there's a superlative tweeter and mid-range speaker.
Moreover, self-contained bi-amplififorms
indispensableat
link in the totallymatched
matched
Philips system. A 20 -watt
amplifier precisely drives the
mid-range speaker and tweeter with a
passive crossover network at 3,500 Hz.
There's also an electronic crossover
network at 500 Hz. And a 40-watt amplifier specifically designed to drive the
woofer. This provides a total of 60-watts
continuous sine wave power.
The results... a powerful, high performance sound system only 15 x 11-1/2
x 8-1/2 inches. Truly the size of things to
come. Listen to it. Compare it. At better
audio dealers. Or write to us for complete
technical information.

Philips Motional Feedback System
It challenges the giants.

cationThe

PHILIPS HIGH FIDELITY COMPONENTS.
Distributed by
NORTH AMERICAN PHILIPS CORPORATION
100 East 42 Street, New York, New York 10017

PHILIPS
Check No. 23 on Reader Service Card
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said to have a small dynamic symmetrical aperture so that
distortion-producing AGC circuitry is not required. FM stereo
decoding is accomplished by means of a phase-lock -loop IC
circuit. Muting circuitry includes a two -transistor noise amplifier and a three-transistor switching circuit. The AM circuitry
of the 4400 consists of a multi -purpose r.f.-oscillator-mixer-i.f.detector IC plus a transistor amplifier. A three -section variable capacitor is used in the AM section.
Tone control circuitry is of the feedback type and utilizes
a two -stage direct coupled NPN-PNP configuration with an
R -C feedback network. Each power amplifier includes a preamplifier stage, driver, electronic protection and output circuits. The amplifiers include direct -coupled differential
stages. Silicon output stages are arranged in a full -complementary Darlington format direct -coupled output. The electronic protection circuits, consisting of three transistors and
four diodes in each channel, sense peak output current and
limit current fed to the driver transistors to a safe maximum
value. A block diagram of the entire circuit of the Marantz
4400 is shown in Fig. 3.
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FM Tuner Measurements
Referring to the published specifications at the start of this
report, you will note that Marantz chooses not to mention
IHF sensitivity, but prefers instead to reference the signal required to achieve a nominal 30 dB of quieting. While we do
not particularly object to this format, it may be confusing
to the reader who is accustomed to seeing an IHF sensitivity
spec, which combines readings of both residual noise and distortion. As a matter of fact, taking Marantz's statement, they
actually do better than claimed, reaching 40 dB quieting at
just under 2µV input. However, if it is IHF sensitivity you
want to measure, it takes just under 3µV to reach 3% combined residual noise and distortion. 70 dB of quieting was
reached with an input of just under 100 microvolts and remained at that level for higher signal strengths, as shown in
Fig. 4. Stereo quieting was almost as good, measuring 69
dB without inserting any low-pass filters. This means that 38 kHz and 19 -kHz product rejection is excellent too. Ultimate
mono THD measured 0.14%, better than claimed, while stereo
THD just missed the 0.3% mark at 0.32%.
Stereo separation at mid-band frequencies actually was better than the 42 dB claimed (it measured 47 dB) decreasing
to under 30 dB at 10 kHz and to 36 dB at the low frequency
end of the spectrum. (See Fig. 5.) Both mono and stereo THD
at frequency extremes were extremely low. Even at 10 kHz
there was little evidence of intermodulation "beats" in stereo,
resulting in a THD reading of well under 1.0%. Stereo sensitivity
and threshold were measured at 6µV. Muting level is adjustable from under 5µV up to about 30 µV. Capture ratio measured 1.3 dB, a bit better than claimed, while such secondary
specs as image rejection, i.f. rejection and spurious response
rejection were substantially as claimed in the published specifications. Alternate channel selectivity measured 78 dB, somewhat better than the 75 dB claimed. AM sensitivity on our
sample measured 25 µV and, since this was the only specification given by Marantz with respect to AM performance, the
balance of our AM circuit evaluation was confined to listening tests.
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The Marantz 4400 really comes into its own when considered as a four -channel amplifier. The distortion plots in Fig.
6 show that at all but maximum power output, THD and IM
are at just about the level of our audio signal generator
(0.015%) and as close to being "distortionless" as it's possible
for us to measure. Even full power output is conservatively
rated. At 50 watts output per channel, with all channels driving 8 ohm loads, THD was still a low 0.06%. Rated THD was
reached at an output of 56 watts per channel under the same
driving conditions, and rated IM of 0.15% was read for an output of 58 watts per channel, again with all channels driving
8 ohms. Two -chan. power was 135 w/ Chan. at rated distortion,
20 Hz -20 kHz.
Even more impressive is the power bandwidth of this brute
amplifier (shown in Fig. 7) which extends from 6 Hz to 80
kHz! In trying to plot THD versus frequency, we ran into a
problem of having to show an expanded distortion scale on our
standard graph presentation, so that for all intents and purposes, it's difficult to read just how low the THD readings
really are at the frequency extremes at full rated power output. In case you have trouble interpreting the "almost straight
line" curve, suffice it to say that at 20 Hz, the 4400 was still
producing its rated power output of 50 watts per channel with
less than 0.1% THD and at 20 kHz, the THD for 50 watts
output per channel was a mere 0.055%. These results are
plotted in Fig. 8.
Phono overload was measured at 120 mV, better than the
100 mV claimed. Phono hum, referenced to 2 mV input and
full power output was a very excellent 70 dB. Many manufacturers claim that figure, but few actually attain it, espe-
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cially when referenced to such a sensitive, high -gain phono

preamplifier circuit. The omission of the RIAA curve from the
manual was evidently an oversight on the part of the printer,
because in fact, RIAA equalization was accurate from 30 Hz
to 20 kHz within ±0.5 dB. Overall frequency response extends from 10 Hz to 25 kHz within 0.25 dB, with input applied to any of the high level input jacks. Signal -to -hum
level for high level inputs measured a satisfactory 86 dB.
Tone control, filters, and loudness characteristics (for a -30
dB setting from CW position of the volume control) are all
shown in Fig. 9. Filter action for both low and high filters
is steep and effective in reducing rumble and hiss without
seriously affecting response musically. The mid -range control
(unlike some) does not provide too much presence boost
a nice moderate amount which is easily and uniformly controlled and the center of which is at a preferred lower -mid
frequency. We liked its action.

just

Use and Listening Tests
Considering the FM portion of the Marantz 4400, there's
no doubt that a 'scope display for tuning beats any meter arrangement, as we have said in previous reports on equip ALL CHANNELS DRIVEN
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range, filter and loudness char-

ment that provides this luxury. In the case of this unit, the
display serves a triple purpose. When used for tuning, a vertical bar trace indicates correct center tuning as well as
relative signal strength. When the FM multipath button is
depressed, degree of station modulation as well as multipath
distortion can be easily observed. Finally, the display is useful
in observing audio signals in mono, stereo and four-channel
modes. We cannot guess what percentage of the cost of the
Marantz 4400 is bound up in the 'scope display feature (probably a good 25% of the parts cost), but there is no doubt about
its usefulness in every one of its functions.
Aside from the slight discrepancy in quieting sensitivity,
the tuner section performed well, with a minimum of audible
distortion on all but the very weakest signals. Stereo reception was excellent, with very positive switching occurring between mono and stereo reception. In fact, all the controls of
this fine receiver have a very positive feel and transmit a
sense of the ruggedness of the entire instrument.
One cannot but help be influenced by the high cost of this
receiver in conducting listening tests and use tests. Certainly,
the amplifier section of this unit performs flawlessly-fully as
well as some of the separate integrated amplifiers and even
separate power amplifiers to which we have listened. There is
a tightness of bass, and an ease of power handling that is
rarely found in all-in -one receivers, least of all four-channel
units which often compromise amplifier power and performance in favor of quadraphonic circuit needs. Marantz has
chosen the opposite approach. They have designed, first and
foremost, a quality quartet of amplifiers, but chosen to leave
the choice of system and sophistication up to the user by
means of the "hidden pocket" system.
The built-in four -channel synthesizing circuit does do some
interesting things for both stereo records and matrix encoded discs. It does not, however, decode them as their producers intended them to be reproduced, nor does it have any
logic circuitry, so that separation is minimal and instrumental
placement is arbitrary and does not conform to expectations.
We checked this out by alternately playing several SQ records,
first using the built in four-channel synthesizer and then using
a separate, full -logic SQ decoder (not the one supplied as a
plug-in module by Marantz). Naturally, the full -logic decoder
produces superior results. That means that unless you wish to
confine your four-channel listening to discrete four-channel
tapes, you're going to have to spend more money for the SQ
decoder of your choice. You can purchase either Marantz's
SQA-1 ($49.95) which has front -to -back logic or the SQA-2
($79.95) which has full logic. If you want CD-4 record reproduction, you will have to use an outboard demodulator such
as Marantz's Model CD-400 ($99.95). In short, the Marantz
4400 is an excellent piece of electronics in its own right,
though not a universal four -channel receiver unless you spend
a bit more money than the initial $1250.00 required to buy
the receiver. And keep in mind our arbitrary figure of 15% of
the total cost for all the benefits of the triple -purpose 'scope,
which amounts to nearly 300 dollars. The additional cost of
$50-100, which is less than competitors' comparable units
for a plug-in decoder or demodulator still keeps the price of
the 4400 within the range of several other top-ot-the-line fourchannel receivers. Obviously, Marantz could have easily raised
the price even higher and included the extras. The fact that
they did not suggests that they believe there may be further
improvements in SQ decoding techniques-and they may well
be correct in this surmise. In any case, with the externals
added, this receiver is in no way a "compromise" design
because of its four channels of audio. In fact, when the pairs
of amplifiers are operated together for stereo listening, there
aren't too many receivers around that can deliver its 125 watts
per channel so effortlessly at any price.
Leonard Feldman
Check No. 50 on Reader Service Card
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"Magnificent clarity..."; "Incredi..."; "It's like a
musical hologram ..." These are just
a few comments made by the stunned
first listeners to our new ER -139
electrostatic/dynamic 360° radiating
speaker system. Developed by one of
ble transparency

the most respected names in high
fidelity, Arthur A. Janszen, it is the
ultimate refinement of the electrostatic principle ... a newly patented
configuration ... eight "Constant Q"
tweeters in a circular array to give
you total horizontal and vertical
radiation of highs, plus a ten -inch
downward directed low range, rear
radiating, acoustic suspension woofer
to complete the sonic spectrum.
The result is an omnidirectional
system with absolutely flat response
from 32 to 20,000Hz, the entire human
hearing range ... and, with total 360°
radiation on a horizontal plane.

This is the breakthrough. Electrostatic speakers have long been noted
for their superior amplitude, phase
and transient response, but have
always been limited in dispersion
abilities. The invention of the new
"Constant Q" tweeter and the
ER -139's specially designed array has
overcome this last limitation. What
you will immediately notice upon
hearing the system is its incredible
clarity and lack of distortion...
totally effortless highs ... bass that
resonates in a firm, honest manner
in short, totally clean, completely
uncolored sound.
And remarkably, the new design
also makes the cost of manufacturing electrostatic elements lower, so
we can bring this system to you at
only $139.90 each -$159.90 with
Polycoustic"' cover. All we ask... A -B
them with any speaker on the shelf.
.

Electrostatic
Research
Company
Dept. A., 38 Cabot Street/Beverly,
MA 01915
Rush me complete information on the new
ER -139 and a list of dealers in my area.
NAME
ADDRESS

_-

CITY
STATE

71P

Check No. 11 on Reader Service Card

INTRODUCING
THE ER-139
The first real breakthrough in speaker design
since acousàic suspension!
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Recorded Opera Reviews
Johann Strauss: FLEDERMAUS. Metropolitan Opera 1950 cast. Columbia
Odyssey Y2 32666, mono, 2 discs,
$ 5.98.
Exactly 100 years have passed since
"the Waltz King,"
gave Die Fledermaus to an unappreciative Vienna. Berlin and Paris quickly
reacted differently, and since then the
opera has had audiences laughing and
applauding round the world. Garson
Kanin, who adapted the Haffner/
Genée libretto for the Metropolitan
Opera's new production in 1950, suggests that the Vienna fiasco was due to
a stock market crash and the prudish
Viennese aristocracy. Whatever the
cause, it's hard to understand the unfortunate première. This is a delicious
musical bonbon from start to finish.
This re-release features the 1950 cast
-Ljuba Welitsch, Lily Pons, Richard
Tucker, John Brownlee, Martha Lipton
and others-under the baton of Eugene
Ormandy. This is an appropriately crisp
performance, never pausing overlong
for effect, and knowing which phrases
of Strauss' engaging music should be
languorous and which light as cotton
candy. The overture is often so badly
played, for example, that it is startling
to hear what sophistication there is
in the harmonies: Ormandy is very good
at this kind of refurbishing. Nothing
is gratuitous, everything is measured
without sounding annoyingly metronomic.
Miss Welitsch's Rosalinda is perhaps
a bit too classy for farce, but of course
the voice was still largely radiant in
1950. In Some Days You're Lonely, her
second act party aria, the control is
there, but I have the impression that,
as elsewhere, she would have been more
relaxed with the original language. (So
would I: Howard Dietz's rendering of
what this album calls "lyrics" for the
arias and ensembles are not always
felicitous. A single example of his
jarring strain for the English rhyme:
"The judge considered him a nuisance/
And you kept putting in your two cents."
Yecchhh!)
Lily Pons' Adele is a sweetly concocted piece of musical marzipan: the
coloratura is offered delicately but
easily, and there's real substance in her
vocal character, too. In her Look Me
Over Once aria, as in the famous Laughing Song, she gives me a fair idea of a

Johann Strauss,

now legendary voice that I never heard
onstage. Pons was not at her best in
heavy bel canto roles, if surviving records are to be trusted, but she was
perfectly suited to those roles that
stressed a lightly spun upper register.
And she tosses off some remarkably
pure cadenzas in a long third act aria
(the famous Spiel ich die Unschuld vom
Lande in the original).
Richard Tucker, as Alfred, is strong.
Tucker was at the top of his form in
1950, with those admirable, rounded
top notes. The You Alone duet with
Welitsch is especially impressive;
because of cuts, however, we don't hear
too much more of Tucker. And whatever happened to Martha Liptòn, a
very solid Prince Orlofsky?
Fledermaus is surely Johann Strauss'
masterwork, and this Met recording is
as good as one could hope for (if only
it were in German, or at least in a better
translation!). The musical ideas are
never superfluous, and the melodies,
while engaging and largely hummable,
are in keys and tempi that are surprisingly well tailored to each character.
The opera is a good example of one in
which there are no characters of depth
or dimension, nor is there any real
dramatic or soundly comic development: farce, after all, considers these
dispensable. But the score is so consistently right, such sheer fun at every
neat turn, that the Vienna of 1874 seems
as desirable as it is remote. The text
refers often to champagne, and this
worthy recording fairly bubbles with
color and a fast -paced gaiety. The cast,
orchestra and chorus of the 1950 Met
production captured that headiness.
You could cheerily listen to this 2 -disc
set with a few friends
and lots of
champagne at the ready.
Donald M. Spoto

...

Performance:

B

+

Sound: A

Gioacchino Rossini: La Pietra del
Paragone (The Touchstone). Newell
Jenkins conducting the Clarion Concerts
Orchestra and Chorus. Soloists: Beverly
Wolff, Elaine Bonazzi, Anne Elgar, John
Reardon, Jose Carreras, Justino Diaz.
Vanguard, Stereo, VSD 71183/4/5,
$17.94; Quadraphonic, VSQ 30025/

6/7, $20.94.
Right from the overture-which the
composer also used later for Tancredi-

J

this opera buffa has Mozartean elegance,
humor and humanity to it. If Luigi
Romanelli was not always so felicitous
a librettist as Lorenzo da Ponte was
for Mozart, The Touchstone is nevertheless delightful Rossini. It was his seventh
opera (in 1812 he was just 20) and it
has a generous sprinkling of good
choral numbers, limpid arias, bubbly
quintets and an increasing use of what
has come to be known at the "Rossini
crescendo."
La Pietra del Paragone might better
be translated as the "criterion"-in this
case, it is the stereo -typical 18th/ 19th
century operatic ploy of disguises, ruses,
feigned identities-all occurring, of
course, in a lavish country villa. Count
Asdrubale devises an elaborate scheme
to determine which of the sycophantic
ladies 'round him is sincere in her
marital intentions. The working out of
this plot is sufficiently incredible and
more than sufficiently elaborate (especially in the latter part of the second act,
when the heroine poses as her brother
in order to discover if the Count is
sincere in trusting her sincerity). But
where the libretto lacks the economy
and precision of, for example, Cosi fan
tutte. the music has its own inner
affirmations and outer fun.
There are, in fact, significant gems
in this opera to warrant your attention:
the finale and quintet in the first act,
with its offhanded grace; the Count's
aria Se di certo. which has a transparent
loveliness in spite of its precious text;
Pubblico fa l'oltraggio. the second act
aria for the haughty Fulvia.
The performances are serviceable
but will make no history. Justino Diaz
fares best, even though he has the
captious role of Pacuvio, who's a
general nuisance. Anne Elgar is slightly
wobbly in the middle register but has
developed a direct spinto as Fulvia.
John Reardon, as the Count, is vocally
impressive but dramatically unconvincing. Newell Jenkins conducts with
obvious care for the (not always conorchestral
reconstructed
sistently)
score.
This is a tuneful comic opera, surprisingly devoid of musical banality
and, in its more coherent first act, has
some neatly turned satirical thrusts at
Donald M. Spoto
preciosité.

Performances:

B

Sound:
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Dynaco AF -6 AM/FM Tuner

Manufacturer's Specifications
FM: IHF Sensitivity: 1.75 0V. Input required for 50 dB
S/N: 5.0 µV. Ultimate S/N: 65 dB. AM Suppression:
58 dB. Stereo Separation: 50 Hz, 10 kHz 30 dB,
kHz
1

40 dB. Capture Ratio: 1.5 dB. Frequency Response: 20 Hz
to 15 kHz ±1 dB. THD: 0.5%; stereo, 0.9% or less. Output
@100% Modulation: 2 volts max.
AM: Sensitivity: 5012V with ext. input. THD: Less than 2%.
Selectivity: 20 dB @10 kHz, 55 dB @20 kHz. Dimensions:
131/2 in. by 12 in. by 4'/4 in. H. Price: $240.00, kit; 5350.00,
assembled.

The Dynaco AF -6 is the AM/ FM version of the very popular
FM -5 tuner which we reviewed back in October, 1972. It has
the same simple styling with gold -finished, diecast panel-in
fact, from a distance it looks very much like the FM -5! The
tuning scales are different, but if you were looking for an extra
AM switch you wouldn't find it. Although the same kind of
rocker switches are used, they perform different functions.
Thus, the one at the center is the AM/FM switch but the lefthand switch now has a dual function. When the tuner is on AM
it controls the audio response in 3 steps-narrow, medium and
wide. On FM, the first position is mono, the second stereo and
the third brings in a filter. This not only rolls off the high frequencies (4 dB at IO kHz) but also introduces a blend which
has the effect of reducing noise on weak transmissions. The
switch on the right controls the muting and Dynatune circuits
-about which more later.
At the rear are two pairs of output sockets-one to feed the
amplifier via the volume control (the knob on the extreme left)
and the other pair are intended for use with a tape recorder as
they provide a variable output. Also on the back panel is a
fuse, and an a.c. outlet socket, screw terminals for AM and
FM antennas and the AM loopstick itself. This is mounted on
a swivel bracket so it can be adjusted-space permitting.

Detector is a ratio type and it is coupled to an emitter-follower
to a phase -correction network, and a 67-kHz notch SCA filter,
and an FET which controls the muting circuit. The IC multiplex circuit is a cross -coupled multiplier demodulator which
provides additional 67 kHz rejection. A low-pass filter with
dual I9 -kHz and 38 -kHz filters is followed by the de -emphasis
network, the volume control, and an audio amplifier stage. Output impedance is 1000 ohms, so long connecting cables can be
used without undue losses. The FM meter is connected after
the first ceramic filter and limiter stage and also after the
third IC amplifier limiter, so ample deflection is obtained
from weak signals.
The FM muting circuit is controlled by a combined logic
circuit which is fed by the detector output. It senses the d.c.
shift and switches off the audio signal when the variation from
center exceeds 80 kHz. It is also activated by a second signal
from a 150 kHz high-pass filter. Any interstation noise is amplified and will operate the muting circuit.
Now to the Dynatune circuit. This is really a kind of amplified automatic frequency control and here is how it works: The
detector's d.c. output is fed back to the front-end through an
amplifier limiter. This signal controls the oscillator frequency,
zero d.c. being the optimum tuning point. A tuning position one
side of the station would give a positive d.c. voltage and turning
the tuning capacitor the other side would produce a negative
d.c. voltage. The voltage feedback circuit is a servo loop and
obviously it must be switched off when tuning, otherwise it
would tend to lock, or hang on to one signal all the time. Thus,

How It Went Together
Basically, the AF-6 consists of three pre -wired circuit boards,
a complete front-end and an assortment of small components
for the front and rear panels plus a power transformer. Thus,
all the hard work has been done and it is really quite easy to
put the pieces together. You do need a little patience and some
skill with a soldering iron, but that's all. I would estimate the
assembly time to be in the region of five hours although it
could be done in less if you can avoid interruptions!
Although the front-end and i.f. strips are factory aligned,
most engineers will realize that small variations in stray capacities and so on will affect alignment so our kit was checked
as soon as it was finished and then measured again after realignment with a signal generator. As you will see from the
figures, the differences were insignificant and the specifications were met or exceeded-all without laying a screwdriver
on the trimmers!

Circuit Description
The FM circuit is very similar to that of the FM -5; the r.f.
amplifier is a dual -gate MOSFET with another MOSFET as a
mixer and the oscillator is a bi -polar type. The i.f. section uses
two 4 -pole ceramic bandpass filters with four IC amplifiers.
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when the d.c. level at the detector reaches a certain level by the
action of moving the tuning knob, the muting circuit switches
off the servo loop. When the logic circuit senses a lack of inter station noise, the servo loop and audio output is switched on
again. Dynaco suggests that the MUTE position be used for tuning and then switching on the DYNATUNE when the station is
tuned in. When the TUNE light is illuminated, you can switch
over and the DYNATUNE will pull the station in to its correct
tuning position. The TUNE indicator light is activated from the
output of the logic circuit-which also operates the STEREO
light with the addition of the 19 -kHz carrier signal.
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2-FM Characteristics

AM Section
The ferrite loopstick is tuned by the first of the three AM
tuning capacitor sections, the second and third tuning the r.f.
and oscillator stages. The i.f. bandpass characteristics are
defined by a 12 -section LC filter after the first i.f. amplifier.
Then follow two more stages of amplification, the diode detector, and a transistor low-pass filter network which includes
a 10 -kHz notch to reduce adjacent channel interference. Signals for the AGC amplifier and meter stages are provided by a
dual -diode detector. Power supply consists of a full -wave
rectifier with transistor and zener regulation. Two more transistors are used in a delay circuit to avoid switching thumps.
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Measurements
Figure 2 shows the FM performance characteristics. IHF
sensitivity was 2.2 µV before alignment-excellent by any
standards. Using a signal generator, this figure was reduced
to 1.75 MV-very near the theoretical minimum. At 5 µV input,
quieting was over 55 dB and this increased to over 70 dB above
30 µV. Harmonic distortion was 0.3% on mono and 0.5% for
stereo. At 10 kHz these figures were 0.8% and 1.2% respectively.
Stereo mute threshold was exactly 4µV, so weak transmissions
would still be heard. Stereo separation, shown in Fig. 3 was
around 40 dB at mid -band and 30 dB at 8 kHz and 40 Hz. Before
alignment, these figures were only 2 dB less, with a maximum of 3.4 dB less at 15 kHz! Capture ratio was 1.2 dB.
On the AM side, sensitivity came out at 41 microvolts (direct
input) with THD below 2% at any input up to 100,000 pV. Bandwidth was down 6 dB at 6 kHz in the wide position, 12 dB in the
medium position, and 17 dB in the narrow position. The notch
filter attenuated the response at 10 kHz by 29 dB. I.f. rejection
was slightly better than the specifications at 64 dB.

Listening Tests
After assembly, the tuner was connected to a Sony 2000F
preamp and Phase Linear amplifier with a pair of AR-LST

Yamaha CA -1000 Integrated Amplifier

3-THD

and separation

speakers. FM antenna was a simple three-element array (rotary) some 30 feet from the ground; location, about 35 miles
north of Boston. More than 35 stations were received at good
signal strength-and that muting circuit worked like a charm.
There was no distortion or "side skirt" noises, the station was
either there right on the button or not heard at all. On the AM
side, all the Boston stations were received with ease using the
loopstick but stations further afield-in New York, for instance
-came in better with an outside antenna. Quality was variable as few AM stations put out a truly clean signal in this
area. In the wide -band position, overall sound was sometimes surprisingly good-not comparable with FM, but eminently listenable for all that.
All -in -all, the AF -6 is a top quality tuner capable of giving
results as good or better than tuners costing a great deal moreprobably twice as much. It can be bought assembled at
$350.00, but kit builders will save more money. And of course,
the FM -5 is available for somewhat less, if you don't want the
AM facility.
George W. Tillett
Check No. 51 on Reader Service Card

to 100 kHz, Class A. Damping Factor: 70 at 1 kHz.
Frequency Response: 10 Hz to 50 kHz, +0.5 dB, -1 dB, 1
watt output. Separation: 50 dB. Hum and Noise: Phono
1
& 2, Greater than 80 dB; MIC, 70 dB; Tuner, AUX, Tape
PB, 90 dB. Input Sensitivity: Phono 1 & 2, 3 mV; MIC, 2.5
mV; Tuner, Tape PB, 120 mV. Tone Control Range: Bass,
±15 dB at 50 Hz; Treble, ±10 dB at 10 kHz. Filters:
-3 dB at 20 or 70 Hz, 12 dB per octave; -3 dB at 6 or 12 kHz,
6 dB per octave. Dimensions: 1714 in. W X 123/4 in. D X 53/4
in. H. Weight: 34.2 lbs. Price: $600.00.
B; 5 Hz

4
MANUFACTURER'S SPECIFICATIONS
Power Output: 70 watts/chan., 8 ohms, 20 Hz to 20 kHz,
both chan. driven, Class B operation; 15 watts/chan., similar
conditions but Class A operation. THD: Less than 0.1 per
cent, Class B; Less than 0.05 percent, Class A. IM: Less than
0.1 per cent, Class A or B. Bandwidth: 5 Hz to 50 kHz, Class
AUDIO

Fig.

The Yamaha CA -1000 is an attractive, well -engineered and
packaged integrated stereo preamplifier -power amplifier combination. The front panel is horizontally grained, clear anodized
aluminum with all metal knobs. Construction, although complex, appears to be very solid with PC boards used throughout. Extensive use is made of shielding with critical circuits
completely enclosed in metal. Heat sinking and ventilation
appear to be more than adequate. All in all, a very nice looking
unit.
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Circuit Description
This unit has two features that are unusual and one in particular that is rare to say the least! The first is an extra low-level
stage ahead of the normal phono preamp for low -output
moving-coil pickups, and the other is a switch that changes the
mode of operation of the power amplifier between the usual
Class AB and Class A. It is a handy feature to have the built-in
moving-coil pre-preamp as it appears that more high quality,
low -output moving-coil pickups are coming on the market.
Class -A transistor power amps are rare because of their high
power dissipation relative to their power output. This class of
operation, however, has the advantage of complete freedom
from low-level crossover distortion as the collector currents are
continuous over the full signal cycle in each of the output devices. This reviewer has had a few 20-40 watt/ chan. Class -A
transistor power amps to listen to in the past. Generally, this
type of amplifier, when compared to Class AB units, tends to
sound more neutral, less irritating, and larger and more
dynamic than their power rating would indicate.
The CA -1000 has six amplifier blocks per channel; movingcoil pre-preamp, mike preamp, phono preamp, tone -control
amp, filter amp, and power amp. The tone -control amp, filter
amp, and power amp are always in use for any input. When
using the phono mode, the phono preamp is in use with the
possibility of using the moving -coil (MC) pre-preamp ahead of
the phono preamp to bring the output of moving -coil pickups
up to normal phono input levels. The mike preamp is used only
when the mike function is selected. Since the tone -control amplifier is always in the circuit, the preamplifier output amplifier section has two cascaded amplifiers in use compared
to one in the usual preamp output amplifier configuration with
the tone controls switched out. See Fig. 3.
The MC pre-preamp is a two -stage circuit utilizing a common
base stage followed by a common emitter stage. Overall negative feedback is applied around the circuit to set the gain to
about 20/1 with the low source impedances (1-5 ohms) that
moving-coil cartridges present.
The mike preamp is a conventional two common emitter
stage circuit using negative feedback for controlled gain and
low distortion.
Yamaha's phono preamp circuit is very different from most
in that it uses a combination of field effect (FETs) and bipolar
transistors. A total of six active devices are used per channel.
See Fig. 4 for a simplified circuit. The FETs, Q1 and Q2, are
connected in a series push-pull arrangement that Yamaha
calls a SRPP (shunt -regulated push-pull) circuit. A positive going signal at the gate of Q1 turns it on harder, causing the
drain voltage to decrease toward ground. The resulting increased current, which has to flow through R1 in order to get
through Q1 to ground, causes a greater bias voltage for Q2
(gate becomes relatively more negative in respect to the source)
and thus turns it off, aiding the negative-going signal at the
drain of Ql. A negative-going signal at the input causes the
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opposite circuit reaction. The net result of this stage is that it
tends to cancel even order harmonic distortion and provides a
large drive capability to the following stages. Input random
noise of FETs for first stage use can be very good and is for
this circuit. The rest of the amplifier consists of a common
emitter stage, with a high value of collector load resistor for
large voltage gain, followed by an emitter -follower that drives
a complementary output emitter -follower. A frequency -selective feedback network from the output to Q1's source gives the
necessary RIAA equalization. Input signal acceptance is very
high due to the relatively low 1 -kHz gain (32 dB) and high
supply voltage for the output stages of the circuit.
As can be seen in Fig. 5, the tone-control amp is the first
amplifier in the preamp output section. It is a three transistor
circuit with two common emitter stages separated by an emitter-follower. Tone -control action is somewhat unusual in that
it balances frequency -dependent output attenuation against
feedback-caused boost. Changing the position of the control
pot wipers changes this balance resulting in a boost or cut
characteristic. With the controls switched to out, the amplifier
is still in the signal chain, but the reactive elements are switched
out.
The filter amp provides most of the gain in the output amplifier section and has a circuit configuration like the tone control
amp. Active 12 dB/ octave low-cut filtering is accomplished
by a passive two section RC network connected at the input,
with the first shunt resistor fed from the first stage emitter,
instead of being returned to ground. The output of the filter
amplifier feeds a 20 -dB voltage divider. The mute switch,
which is convenient for reducing volume when the telephone
rings, connects the outgoing signal to the top of this divider
or the attenuated output for 0 or -20 dB relative attenuation.
The output impedance of this divider is about 2 Kilohms in
either position of the mute switch and is used as a series
resistance for the 6-dB/ octave hi -cut filters. Cutoff frequencies
are changed by switching two different capacitors to ground.
The output of the hi -cut filter feeds the coupler switch which
either connects the preamp output to the power amp input
or allows a separate input to the power amp.
In the power amplifier, the input stage is a differential amp
fed from a constant current source. This is followed by a second
differential amp with one transistor acting as a predriver for
the output stage. This transistor has a boot -strapped collector
load and swings the full supply voltage. The output stage is a
complementary Darlington connected emitter -follower with
a voltage gain of slightly less than one. Output stage protection
is of the VI type where output current and voltage are sensed
and used to clamp the drive to the output stage when dissipation is excessive. The change from Class AB to A operation, in
addition to reducing the supply voltage to the output stage, also
increases the idling current from 50 mA to one amp by switching in a different bias-adjust pot.
This unit has a time-delay turn-on circuit that opens the
speaker lines with a relay for 4-5 seconds to prevent turn-on
thumps. This circuit also functions as a speaker protection device as the relay opens whenever any appreciable d.c. voltage
appears at either of the power amp outputs.
The power supply consists of a large power transformer, two
18000/65 filter capacitors for the power amp out stages, and a
±50 V bipolar voltage regulator. This regulator powers all
of the preamplifier section with +50 volt (suitably decoupled
as required) and the input and predriver stages of the power
amplifiers. Part of the Class AB -A switch changes taps on the
secondary of the power transformer to lower the output stage
supply voltage for Class A operation. This supply voltage is
±20 V for Class A and ±50 V for Class AB.
Listening Tests
In order to be as objective as possible, listening tests are normally conducted before the equipment is measured. The

AUDIO

CA -1000 was first listened to as a preamplifier only. The test
setup permitted the phono preamp, with signal taken at tape
output and followed by a dual 25K volume control, to be compared to the sound of the overall preamp at the preamp's main
output. The phono preamp was found to be clean and free of
edgyness but not quite as well defined as some other solid-state
circuits. With the rest of the preamp switched in, the sound
was perceptibly less defined. Switching the tone controls in
and out made no perceptible difference. Next, the power amplifier was compared to some other solid state amplifiers and
found to be very clean and transparent. It was a surprise
to find so little difference between class A and Class AB
operation, and Class AB was slightly preferred. Sound of
the overall integrated unit was clean and quite satisfactory.
All of the controls performed their intended function with no
race of clicks, pops, or noise. Pickups used for these tests were
Supex SG -900 and Shure V-15 III.
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Measurements

Fig. 7-Phono preamp 40 -Hz square wave response, 5
mS/cm. Top is Hi -Z load, 0.5V/cm; middle, input to preequalizer, 1V/em; bottom, 10K load, 0.5 V/cm.

8-Phono preamp 1- and 10 -kHz square wave response,
204S/cm, with display adjusted for input/output amplitude

Fig.

coincidence. Input to pre -equalizer is 1V/cm. Top, 10 kHz
input and output, 20µS/cm; bottom, 1 kHz input and output,
200 µS/cm.
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Phono preamp: The gain of the phono preamp at 1 kHz
measured 40X or 32 dB, which is somewhat lower than the usual
40 dB. Input noise over a 20-20 kHz bandwidth was 2.2 and
2.7 µV (-73 and -71.5 dB) in the left and right channels. These
readings were dominated by 60 Hz components. With the
measurement bandwidth set to 400-20 kHz, the input noise
improved to 0.47 and 0.45 µV (-86.5 and -86.8 dB) The MC
pre-preamp, when fed from a 1 -ohm source, added an additional
26 dB of gain when switched in. Input noise of both channels
of the pre-preamp measured 0.4 µV over a 20-20 kHz bandwidth and was dominated by low frequency random noise.
With a measurement bandwidth of 400-20 kHz, the input
noise was 0.2 µV. Taking an input signal of 200 µV, which
is typical of the Supex cartridge at 3.54 cm/sec, a signal-tonoise ratio of 60 dB would result. This noise level is felt to
be quiet enough so that it would be buried by record surface
noise and thus be inaudible.
RIAA equalization error for a non-inductive source is shown
in Fig. 5. Further work has been done to determine the effects
of different cartridge inductances on the RIAA equalization of
phono preamps. A new test has been devised that lumps the
effect of possible non -resistive input impedance and interaction
of cartridge inductance on the feedback loop of the preamp
under test. A representative example of low and high inductance pickups are used for the test which compares the response
of the preamp under test to an ideal circuit that is free of the
above effects. The CA -1000 phono preamp was found to have
negligible deviation from ideal with the low inductance cartridge and a mild high frequency rolloff with a high inductance
type of about -0.7 dB at 15 kHz and -2 dB at 20 kHz. If this
preamp when using a high inductance pickup were compared
to one that was flat or up in the high end on this new test, an
audible difference would probably occur due to this effect
alone.
This reviewer measures distortion and square -wave response
of phono preamps by feeding the test signal through an inverse RIAA network or pre -equalizer and then into the phono
input. Distortion data is shown in Fig. 6 for standard 60 and 7
kHz IM, 20 kHz THD, and 1 kHz difference tone distortion
for equal amplitude 10 and 11 kHz input signals. All of these
distortions are exceptionally low for this circuit.
Square -wave response for input frequencies of 40, 1 kHz,
and 10 kHz are shown in Figs. 7 and 8. Figure 7 shows the effect on low-frequency phase shift, as evidenced by square-wave
tilt, of loading the phono preamp output with a 10 K load. A
few tape recorders have an input impedance this low and
could cause what this reviewer feels is excessive low frequency
phase shift. High frequency bandwidth for the 10 kHz square
wave is limited to about 50 kHz by limiting the rise time of the
transition to 7 µS. Figure 8 has the output waveforms overlayed with the inputs for ease of comparison.
Phono-preamp crosstalk was measured on a pre -equalized basis and was found to be down more than 70 dB from 20
to 3 kHz, and rose to -54 dB at 20 kHz. This is very good for
this test. Phono overload with frequency and output, along
with equivalent input, were:

kHz

10 K

20 K

Preamp Output -Amplifier: The voltage gain of the output
amplifier section with volume control at maximum and loudness
control at position zero (no compensation) was 6.8X or 16.7
dB. This, when combined with the phono gain of 32 dB, gives
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1 kHz of 49.7 dB, compared to 60 for
most preamps, to accept the wide dynamic range of this preamp. Tone -control and frequency response curves are shown in
Fig. 5. Tone -control curves for other turnovers, loudness contours, and high- and low -filter responses are shown in Fig. 9.
The tone -control curves are for .front panel markings of
-5 through +5. The controls click like switches but are continuously variable pots with detent mechanisms. Distribution
of amounts of boost or cut for each position is not uniform and,
particularly for positions 2 and 3, are rather close together.
This may be different for various samples of the CA-1000.
Loudness control curves are given for panel positions of 0, 2,
4, 6, 8, 9, and 10. Frequency response doesn't change much
until positions 3 and 4 are reached. Filter cutoff slopes are
12 dB/ octave for the low-cut filters and 6 dB/ octave for the
high cut.
Square -wave responses are shown in Figs. 12 and 13 for frequencies of 20 and 20 kHz. For some reason that remains obscure, the very low end response is better with the bass control
switched in.
IM distortion of the output section was less than 0.03 per
cent for an output of 2.5 V or below with a 10K load. Harmonic
distortion for the same conditions was less than 0.02 per cent
from 20-20 kHz.
Crosstalk between channels was measured by feeding one
channel of AUX 1 and shorting the other channel input. Volume control was at maximum, and all filters and tone controls
were switched to the OUT positions. Crosstalk was down
more than 80 dB between 50 and 500 Hz rising to -75 dB at 20
Hz and -55 dB at 20 kHz.
Output amplifier noise was measured over a 20-20 kHz band
and with the volume control at the worse case position (generally about 6 dB down from maximum). This noise was slightly
more with the tone controls switched in and was 22 µV for the
left and 24 µV for the right which is satisfactorily low.
Power Amplifier: The voltage gain of the power amp was
31.6X or 30 dB which is 4 dB over the usual 26 dB. IM distortion and 1 kHz THD are shown in Fig. 14. Distortion was
plotted for the left channel in every case as this channel was
the higher of the two. Right -channel distortion was about 50-70
per cent of the left. It can be seen that the distortion in general
is lower with Class A operation. The dashed curves in Fig. 14
are the sum of the 5th and 7th harmonics in the IM residue and

a total preamp gain at

Fig. 11-Preamplifier output -amplifier 20 -kHz square wave response, 10 µS/cm. Top is tone control out, 1V/cm;
middle input, 0.2 V/cm; and bottom tone control in, 1V/cm.
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are measured using a special comb filter that allows the sum
or any combination of harmonics to be measured up the 7th.
The amount of 5th and 7th are felt to have some correlation to
irritation and graininess in power amplifiers. This circuit
is remarkably free of higher order odd harmonics even in the

Fig. 14-Power amplifier 50 -Hz and 10 -kHz square -wave
response. Top is 10 kHz, 8 ohm load, 5 V/cm, 20 µS/cm;
middle is same as top with addition of 2 µF across 8 ohms;
bottom, 50 Hz, 8 ohms, 5 V/cm, 5 mS/cm.

Class AB mode of operation where one would expect to see
more of this kind of distortion, especially at low levels. Harmonic distortion vs. frequency for three power levels along
with wide band frequency response at one watt are shown in
Fig. 15. Square wave performance at 50 and 10 kHz is shown
in Fig. 16. The middle trace shows the effect of a 2µF capacitor
across the 8 -ohm load. The aberation is dominated by the
output buffing RL network used in this and most amplifiers
with no VI limiting taking place at this 10-V peak-to -peak output level.
Damping factor was measured by injecting a known current
into the output terminals of the amplifier and measuring the
resultant voltage drop. Output impedance is calculated as this
voltage divided by the known current. The damping factor
was 80 from 20-1 kHz and decreased to 15 at 20 kHz, still satisfactorily high.
Output hum and noise at idle in a 20-20 kHk bandwidth for
the Class AB mode was 77 and 94 µV in the left channels which
is 109.7 and 108 dB below 70 W, 8 ohms. Hum and noise in the
Class A mode was 278 and 325 µ V in left and right channels and
was mostly line harmonics.
Clipping power into 4 and 16 ohms was 123 W and 58.1 W
for Class AB and 27.6 W and 9.9 W for Class A. Power at 8 ohms
was 92 watts, Class AB; 18 watts, Class A.
In conclusion, the CA -1000 is a well -made, excellent performing unit that is a pleasure to look at and use and should
appeal to many who are interested in an integrated amplifier of this type.
Bascom H. King
Check No. 52 on Reader Service Card

Canby's Capsules
Edward Tatnall Canby

Dutilleux: Sonata (1947).
Hindemith: Sonata No. 3 (1936).
Jeffrey Siegel, piano. Orion ORS
7299, stereo, $5.98.

-And add this one: a fine big Hindemith piano sonata, expansively played and
recorded, plus an interesting post WWII French sonata, neo-Poulenc mixed
with Brahms, large, serious but with wry humor and Poulencian acid. Good piece.
Excellent playing of both works.

Weigl Songs. Judith Raskin,
Allen, George Shirley, Wm. War David Garvey, pf. Vox Turnabout

Curious composer-a late -Romantic Viennese who carried right on into the '40s
unchanged, as of maybe 1902, even writing Lieder in NYC to English words!
But they are good, much respected by music pros-as witness this quartet of
soloists, no doubt organized by Vally Weigl, his indefatigible window and composer herself-she phoned me to promote the disc! Glad to oblige.

Henri

Karl
Betty
field;
TV -S

34522, stereo, $2.98.

Fritz Busch. (Beethoven 9th Symphony.) Cho., Orch. Danish Radio,
Soloists, (rec. 1950). First Editions
FER -4, mono.

this-his best was opera
by Mozart, smaller German classics. Fled Germany (with brothers Adolf, vl.,
Hermann, cello) in 1933, led celebrated pre-war British Glyndebourne opera,
ended up in Denmark, died 1951 just barely made it into tape. Curious
Beethoven, dynamic but fast and non -grandiose, almost chamber style. Last
movement (so often chaotic!) is the best-his opera experience? Excellent disciplined singing even at high speed. Late close-up mono recording, studio -like,
with audience.
A great conductor but not really for big works like
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Canby's Capsules

J

Jennie Tourel, Leonard Bernstein
at Carnegie Hall (1969). Columbia
M 32231, stereo, $5.98.

She was a great vocal dramatist in the French and Russian song areas, complementing such Germanic Lied singers as Lotte Lehmann. (The Schumann here is
only so-so.) He-the moody Romantic!-is here a masterfully authoritative pianist,
an uncanny accompanist. At end of her career, Tourel still has drama, pure, relaxed tone, only occasional strain. Some earful-and beautifully recorded! High
points: Tchaikowsky and an inebriated Offenbach.

Robert Casadesus. Columbia M3
32135, mono and stereo, $17.96.

This memorial (d. 1972) has only a performer's unity-it assembles material old
and new, mono, stereo, harsh and smooth, solo and orchestral, for a lot of bumpy
listening-which will not bother C. fans. The choice is arbitrary-enough left for a
dozen more albums. I was never a C. fan; my ear says cold, pianistic, not always
musical. But this is a minority opinion-so suit yourself. He was France's elder -

statesman pianist, world famous.
Legendary Pianists of the Romantic
Era, Concert 2. (Hofmann, Grainger,
Bauer). Klavier KS 121, stereo,
$ 5.98.

Klavier has optimized the transfer of piano-roll recordings by now and these are
easily convincing. And yet-somehow, the lack of ear -feedback still tells; the
pianists bang the loud notes as they never would have in the flesh. Even so, the
music is maybe 90 percent authentic and it's in stereo too. But such bland and
juicy encore stuff! Incredible technique, vapid content; one longs for a dissonance
now and then. Our ears have changed, even untrained.
to hear Frederick Fennell's superb Eastman band in its famed

British Band Classics (Walton, Holst,
Byrd -Jacob). Eastman Wind Ensemble,
Fennell. Mercury SRI 75028, stereo,
$6.98. (Imported)

Always a pleasure
Mercury domestic
isn't exactly light
Jacob's Wm. Byrd

Beethoven: Serenade in D Op. 8;
Quartet in E Flat, Op. 16. Cantelena Chamber Players. Mus. Heritage
MHS 1795, stereo, (mail order only).

Top performances of two major early Beethoven works, for three strings, strings
and piano (Op. 16 is an arrangement by the composer)-how potent this music is
beginning to sound, these days! (It was once downgraded.) MHS has hundreds
like these, out of Europe, via mail order only. Recording a bit scratchy, metallic.
(Most MHS aren't.)

Piano Trio;
Alexander Goehr:
String Quartet No. 2. Orion Trio;
Allegri String Quartet. Argo ZRG
748, stereo, $5.95.

A youngish modern here, very easy to listen to and beautifully played and recorded-he is atonal and minus "beat" but even so. . . . The old pioneers,
Schoenberg, Ives etc., wrote inevitably prickly music; now their innovations are
smoothly absorbed and second -nature, which shows in the listening. Goehr rates
basically as conservative, i.e. no abnormal noises or strains in the playing

recordings-now reissued, out of Holland and Philips. But this
listening; Holst and Walton are ponderously cheerful, gloppy,
is á la Stokowski.

just

good piano and good string writing.

World Popular Song Festival in
Tokyo 1973. Yamaha Music Foundation

(1

disc, stereo).

Ha! Had to get this in. Yamaha's huge super -TV-style festival of song-with vast
orchestras, enormous audience, spotlights, slinky costumes in the Hollywood
extravaganza style the Japanese now love, an incredible international hodgepodge of over -arranged, overblown show stuff. But the 17 -year-old Akiko Kosaka's I Wish You Were Here (last cut) is memorable-it sold millions and you
hear it 1000 times a day over there. She sounds about 101/2, but very, very pro.
You can get this when you get there-anywhere. You can't avoid it.

Cochereau at St. Mary's
Cathedral, San Francisco. Frescobaldi, Gabrieli, Zipoli, Cochereau).
Klavier KS 529, stereo, $5.98.

Professional obtuseness! This leading French organist plays a huge new organ in
S.F. in mod cathedral-and murders his older composers unbelievably, blows them
up 1000 in high 19th c. style. Musically unbelievable in this day of restored
modesty for "ancient" music! On Side 2, his own ear -shattering five -movement
improvised "symphony" on the same music goes even further. Super hi fi, the
whole disc, and it'll blow your Phase Linear fuses. Arrgh.

Courtly Pastimes of 16th century

The "Pro Musica" formula for old -music programs, authentic, is now predictable: five or six performers each playing numerous old instruments-crumhorn,
rebec, recorder, cornetto-and usually also singing (one thing at a time of
course
); a soloistic vocal ensemble, with counter-tenor added to usual voice
ranges; a variety of solo songs, vocal ensembles, instrumental dances, etc. This
disc starts noisily but gets better and better; much from the Henry VIII period
(including H. VIII), pre -Elizabethan.

Pierre

England. St.
L'Oiseau -Lyre

George's Canzona.
SOL 329, stereo,

$ 5.98.
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Boxed Sets
Schubert: Piano Sonatas, Vols.

ilitInt ash

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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MX 113
FM/FM STEREO AM TUNER AND PREAMPLIFIER
McIntosh Laboratory, Inc.
East Side Station P.O. Box 96
Binghamton, N.Y. 13904

SEND

Dept.

TODAY!

1

NAME
ADDRESS

CITY

STATE

ZIP

If you are in a hurry for your catalog please send the coupon to McIntosh.
For non rush service send the Reader Service Card to the magazine.

Check No. 22 on Reader Service Card

Stereo Shelving with

a

Twist!

As versatile as it is beautiful-Kirsch® Freestanding Shelving.
With just a twist to its exclusive Ring-IockTM design, add or
remove units as you need them. Features new flush top design.
Solid support. Resistance to stains. Best yet, it's reasonably

priced. At fine stores that carry Kirsch.
Or write: Kirsch Co., Dept. D-974,
Sturgis Mich. 49091.

where quality still means something.

Check No. 16 on Reader Service Card
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I, II,
III. Walter Klien. Vox SVBX 5465,
5466, 5467 (3 discs each), $9.95

each.

Debussy-His Works for Orchestra,
Vols.

I, I1. Orch. Radio Luxembourg,

Ens. Vocal "Psallette de Lorraine",
etc. de Froment. Vox SVBX 5127,

5128 (3 discs each), $9.95 each.
Baroque Program Music, Toccatas,
and Dances for Harpsichord. Silvia
Kind. Univ. of Washington Press
UWP 2002, stereo, (2 discs), $9.95.
Walter Klien's Schubert is superb.
There are few other pianists who can
match his utter understanding of this
sometimes difficult and extended music, in particular the big late Sonatas.
If anybody can get their ineffable
qualities over to you (and change your
musical life for good, very likely!), it
is this man. Vox's recording is beautifully done, with one caveat. Mr. Klien
(what a name) has a gorgeously delicate pianissimo and a triphammer
fortissimo; you will have to adjust
yourself and your equipment, which
may take awhile in the listening. After
that-no problems.
The Debussy boxes from Vox are
fascinating-they include not only the
familiar works but a series of seldom
heard items that will throw a new
light for you on this French composer.
The occasional chorus, Psallette de
Lorraine, is startlingly good when it
appears, and Lous de Froment's interpretations are strong and original
though his orchestra is not entirely
first rate. Good sound, too, if not quite
remarkable. Listen especially to the
Martyrdom of Saint Sebastien (Vol. I)
in a version that includes both chorus
and spoken narration in French, by far
the best interpretation I know.
The University of Washington has a
prize in Silvia Kind, and its production of her album is a first rate job
in every respect. She is a grand lady of
the instrument, a newer Wanda Landowska, out of Europe (born Swiss)
and the essence of European musical
greatness. She plays vigorously with
forthright rhythm and enormous drama
and color, never a pallid moment-she
even announces each work from her
harpsichord (which aids the stereo
placement remarkably!). Absolutely
lovely recording of the Neuport instruments, fine pressings (my copy)
and a beautiful album production. Big
companies, please take note. The "program music" is not much in respect to
story telling in this Baroque period
but the music itself is enough to please
and Mme. Kind's succinct and colorful
spoken bits keep us on the story line
whenever there is one. (Univ. of Wash.
Press, Seattle, Wash. 98105)
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quarterly for the craft audio buff

COMING UP: A mixing preamp, Customized Dyna PAS, a 24" Transmission line
woofer, 3 -way variable inflection tone control, Synthesizer. PUBLISHED FARE: 9 octave Equalizer, Dyna PAT-4 update,
power and low level amps, 4 channel de-

Fred DeVan

coders and encoders, Electrostatic speaker
plus 900W. direct coupled tube amplifier.
Plus much, much more.
"Absolutely top quality...the only U.S. publica non completely devoted to the really serious audiophile constructor. CRAIG STARK, Columnist
Stereo Review magazine.

"I enjoy TAA tremendously. I just finished building the Williamson 20/20 Mark II power amplifier, Although
have built many Eicos, Scotts and
Dynas, I have never experienced anything as
worthwhile as this. It was exciting, stimulating,
and for the first time I learned a lot."
-E.A. BUNTEN, Toronto.
I

For a free prospectus

&

jail details:

Naine
Address
City

State
ZIF
Quarterly:$7 yr.; 3 years $20.
P.O. Box 30A
Swarthmore PA 19081
Check No. 38 on Reader Service Card

Piezo What?

THE NEW QUARTET. Gary Burton.
ECM 1030 ST, $6.98.
Shades of Bill Evans, Scott LaFaro,
Paul Motian with hair on their chests!
(Reference-Riverside's June '61 Village
Vanguard Set) This also is a great

grouping of totally complimentary
musical tastes and talents. Gary Burton
blends conceptually with the new quartet rather than standing off and out,
being the fine musician that he is.
Abraham Laboriel on bass is amazingly
full of flourishes and thrills. Harry
Blazer on drums does everything just
right without being predictable or
redundant. Laboriel and Blazer are so
inventive they almost steal the show,
but they are playing with Gary Burton
and his energy and touch make it near
total unity. Michael Goodrick's guitar
is the final binder. I feel him to be the
weakest soloist in the group, but his
thoughtful playing really completes
the solid sound of the quartet.
They are a lay -back balanced group
that never really is either dull or overwhelming as a unit. They do not assault

AUDIO
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you with how good they are, and each
of them stands out on his own. They
all get their licks in with perfect support
and framing from the other three. You
can really listen to them all day without
getting tired or bored. They take Chic
Corea's Open Your Eyes, You Can Fly
and soar around enough to make
Jonathan Livingston Seagull seasick. But
they are so tasty in approach that you
could use it as background music.
The rhythm work between Goodrick
and Laboriel is fascinating, exciting
counterpoint in itself, and it's wrapped
around and within a separate rhythmic
structure between Burton and Blazer,
or Blazer alone, like a spiral within a
musical spiral. At moments, they go
their own ways, and it all holds together
beautifully. This is Jazz. This is the
area of the idiom that's alive and not
writhing within its form. The harmonic
basics are simple. The construction
and execution is a visceral, complicated
envelope of rhythms using many harmonics. The ease of musical awareness
and competence belies the intricacies.

89

The Polk Audio Model Nine is a
high
definition
floorstanding
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" passive radiator,
four extended range 4' 2" drivers, and the
exceptional Polk Audio piezoelectric high frequency unit in
a
slender and attractive Con-

trolled Dispersion Array.

Price: '165°°
1

Dealer Inquiries Invited

folk audio
431 Notre Dome lane,
Baltimore, Maryland 21212
301

532 6004

Check No. 49 on Reader Service Card

'

Who knows?

But, boy, there is display after display
is a very

of brilliance. Gary Burton

inspired musician, and Laboriel, Good rick, and Blazer are the same. Very
inspired musicians. Listen to Laboriel
through side one and you know jazz

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

is

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

FOREIGNER. Cat Stevens. A&M 4391,
stereo, $ 5.98.
Once upon a time there were these
three dudes. Right! Bernie Purdie, Phil

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.

_9'.4ßn-1

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.

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
$1.25

Latest Schwann -1 (monthly)
Latest Schwann -2 (semi-annual)
Combination Offer: latest Schwann-1 (monthly) and
latest Schwann -2 (semi-annual)

$2.50

Newly revised Basic Record Library booklet.

Lists 1,000 suggestions in classical music by musical periods for your enjoyment.
Send 25f for cost of handling, also 100 stamped self-addressed long envelope.

for the items checked above.

enclose $
Name

-

Address
City
Dealer's Name

&

Address

-

Upchurch, and Paul Martinez. And then
there was this other dude, Cat Stevens.
Bernard, Phil, and Paul played drums,
bass, and guitar. Cat Stevens had a head
full of things like love, the pain of loves
past and gone, love that was still to
come. He had his head, all at once, in
total focus, on selected facets of loving
a woman, those that are like searing
hot irons thrust in the guts of all of
us that live and breathe.... Got that
now? Passion -filled words bounced
around his head like clear sweet Ohio
Hill honey fractured by bites from a
fresh cool lemon. Like spending that
ominous cool spring night we all spend
buffering our own realities and reflections with some Chivas or Remy Martin.
AAAHH YES!! 'TAINT IT SO!!
Stevens had one up on us, he refused
to have a downer about it. (Overdose
of Tim Hardin style "love's shittin'
on you" songs.) Or as he puts it, "But
it's in my heart that's where it's taking
place, and I couldn't stand to let it
go to waste."
This is where Bernie, Phil, and Paul
stay with
begin to emerge, almost
me now.... Cat Stevens is an excellent,
creative, versatile, unrestricted musician
who has not been burned out by the
music business or any other smothering
force. He faces a delicious relationship with what he calls sweet blue love.
And man, if you are over twelve you
can begin to know what that's all about.
Blues are what it's all about. However,
Mr. Stevens is into an alternative.
(AH -HA, he has Van Morrison records
too-probably along with what little
Kenny Rankin you can find.) Stevens
found these dudes, Bernard, Phil and
Paul and told them about his sweet
blue love and how full of light and air
and future it was. They looked at each
other, played eight bars, and nodded
at each other! Stevens sat down at
some keyboards, scintillated his words
sparsely and delicately, and they all
knew, they knew! And so they made this
album. They called it Foreigner. One
thing that could be drawn from this is
that if you are a foreigner to the feeling of the music therein contained,
there are few messages for you to get.
Just to keep things interesting, they

...

Get more pleasure.

I

not standing still at all!

Zip

State
-

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

AU
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added more people and strings and took
words that could inspire a new generation of quotable statements about
human relationships. They could
inspire anything from notes passed in
high school to octogenarians gone wild.
Bernie and those guys, not to leave out
Steven's keyboards and synthesizers,
just lay down together with the words
and "make it" with each other. Cat
Stevens has not offered so much of
himself before and has definitely not
been so straightforward, yet mature.
I suggest everyone could sit down
with the liner notes, pick a few lines,
and write a warm note to somebody,
even themselves.
MATINEE WEEPERS. Martha Valez.
Sire SAS -7409, S 5.98.
Sire's First Shot With An American
Sound! Martha Valez may or may not
be a great singer. You won't be sure
from this first album effort! She certainly can become a pop star singer. She
has a big, gutsy, articulate, open voice
quality. It is not polished but never
rough. It's a gruff, gutsy song that she
does best. But she can deliver with
delicacy and power both. The arrangements sometimes defeat her best efforts
but at other times give her room to
stretch out. In general, the overall
choice of songs is not consistent. It's
as if nobody could decide exactly what
Martha's style was, so they did a bit of
everything. That's not all bad, it's just
confusing if you want to type class the
album. On the whole, it is so well done
that you can initially enjoy it without
reservations. Its flaws just don't stand
out very much. You could be listening
to radio programming of a group of
odd songs by various good female
artists. Martha always sounds the same
but the subject matter, backgrounds and
general tenor vary from Reggie to
Ike & Tina with stops along the way
near Bette Mitler and others. Yet
Martha holds her own even with all
this! Even as the production swings
from lush to lively, the backgrounds,
band, and general sound are near
perfect. Maybe the whole thing is a
sales problem. This record has a lot of
cuts that can go top forty and enough
substance to become the new under-

ground replacement for Maria Muldaur.
Anyway in summation, it sounds like
a lot of conscientious people set out to
make a good album, but they lacked a
point of focus. And that is what they
made. A good album without a point of
focus. Could be, that is to their credit.
Listen well and you will really get impatient trying to figure out what the
second Martha Valez album will be.
You will know it will be a blockbuster
of one kind or another.

While others struggle
to meet the demands
of discrete
four channel sound...
AUDIO-TECHNICA offers an expanded line of
2nd generation 4 -channel phono cartridges.
Any home or professional high fidelity
system can now play the most
demanding stereo, matrix, and discrete
4 -channel records. Among our four
models is the medium-priced AT14S
with genuine Shibatat stylus. 5-45,000
Hz response from unique Dual -Magnet*
design and ultra -precise fabrication
sets new performance standards
for others to copy. From Japan's
most advanced phono cartridge
manufacturer with a 12 -year history
of innovation and design leadership.
Write today for technical data on the entire
line of Audio-Technica Dual Magnet cartridges
for every high fidelity system.

MODEL AT14S
$75.00

fShibata Stylus U.S. Pat No. 3,774,918

audio technuca®

*U.S. Pat. Nos.: 3,720,796; 3,761,647

AUDIO-TECHNICA U.S., INC., Dept. 94A, 33 Shiawassee Ave., Fairlawn, Ohio 44313
In Canada:

Superior Electronics, Inc.

Check No. 4 on Reader Service Card

e
4 out of

,"

9 out of 10

5

automatic turntables
sold in Britain are BSR.

More automatic turntables
sold in the U.S. are BSR than
all other brands combined.

automatic turntables
sold in Japan are BSR.

The fact is, 2 out of 3
automatic turntables
in the world are BSR.
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Stacked With Power!!!
Power Amplifiers
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M-25

22

.5

20Hz-35KHz-1db

80db $ 87.50

°°

S-25

23

.5

20Hz-35KHz-ldb

80db

142.50

M-50

50

.5

20Hz-25KHz-.5db

90db

139.50

90db

219.50

-=

°°

50

.5

20Hz-25KHz-.5db

M-100

100

.3

12Hz-35KHz-Idb

105db 219.50

S-100

100

.3

12Hz-35KHz-ldb

100db

S-50

395.00

MR- 00 Mixer-Reverb-Equalizer

MarteX Corp.

(206)Hum
519 So. Austin

Seattle, Wash.
u
98108

4

M'te Inputs, sensitivity 3MV

2

Aux. Inputs, sensitivity 100MV

Frequency Response 10Hz-20KHz
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'r 3db

and Noise 60db

Hi/Lo Level outputs

$239.50

Check No. 21 on Reader Service Card

CLASSIFIED
Want to buy, trade or sell components? Looking for a rare piece
of equipment? Want to offer or buy a service? Want a job in the
audio field? If your answer is "yes" to any of these questions,
your ad belongs in Audio Classified. Rates are comfortably lowreadership is astoundingly high. Use the handy order form to include your message in the next issue.

MI1112e
Sound That Penetrates The Clouds

MONIUM. Jeremy Steig. Columbia
KC 32579, stereo, $4.98.
Jeremy has come a long way since
his first Columbia album, Flute Fever,
of 11 years ago. I was blown over by all
the energy and speed contained in his
playing then. I ran to the store to buy
that disc, and I would run to buy this
album. In these long 11 years, he has
mellowed and matured, yet the vitality
is all there, but, oh -so -much -more
control and finesse! He has stretched
out as a musician, yet, unlike Hubert
Laws and Thijs Van Leer, is displaying
his scope in a much smaller framework,
that of a basic quartet. With an added
plus, by playing music written by himself, bassist Eddie Gomez and drummer
Marty Morell. The fourth member is
Ray Mantilla, on congas and timbales.
They reached inside themselves for
themes and created sparse, well -planed
lines for musical excursion with delicate
bass and flute duets, darting -flashingquicksilver lines and flourishes amid
soft, gentle, pensive basics. The rhythm
section is everybody and they really
work great together. Marty Morell
does not need to take a back seat to
most any drummer. So, I guess, just
to prove it, he, on the title cut, out
Billy Cobhams Billy Cobham.
The total effort is an exercise in
thoughtful understatement. Jeremy
is not out to overwhelm you, just to
wrap you up in his music with a subtlety that is both refreshing and effective. He and Gomez come off as
not playing at you with their instruments, but instead playing for you. The
whole record is lovely in its controlled
freedom.

CHICAGO VII

Columbia C2-32810, $4.98.
All speaker manufacturers list specifications that they say
their speakers will meet. We at STR state performance figures
for our speakers too. The difference is that each and every
speaker we manufacture will meet or exceed its specifications.
To back this up we are prepared to go further than any other
speaker manufacturer dares go:
IF YOU FIND AN STR SIGMA I THAT DOES NOT
MEET ITS SPECIFICATIONS WE WILL GIVE YOU,
ABSOLUTELY FREE, A PAIR OF SIGMA I'S.
By the way, SIGMA I's are guaranteed for life to the original
owner.

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 Boulevard
Sacramento, CA 95823
916 / 422-0440

As much as I would like to dismiss a
new Chicago album as an event that
happens as predictably as the evening
television news or Muzak in elevators,
they have denied me that ability. The
logo band keeps on truckin'. This time
with long, slow, melodic lines; delicate, thoughtful phrases that build to a
logical musical package that is as solid
as their bank account. Sure, the horns

blare when horns should blare. The
guitar riffs occur when the riffs should,
but when put together with the nuances
of good production and creative musicianship it all works into a fresh spring
breeze of music. Top it off with The
Beach Boys as back-up vocalists and
tasty keyboard work by logomen numbers two & five (do they have names?)
and you get a winner. Valid, sensitive
music from a very valid, agile band that
has more depth then most give them
credit for.
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Jazz

& Blues

Gary Bartz: NTU Troop-I've
Known Rivers
Musicians: Gary Bartz, soprano and
alto sax, vocals;
Hubert Eaves,
piano, electric piano; Stafford James,
bass, electric bass; Howard King,
drums.
Songs: Nommo-The Majick Song;
Sifa Zote; Jujuman; Bertha Baptist;
Don't Fight That Feeling; Mama's
Soul; I've Known Rivers; Warrior's
Song; Uhuru Sassa; Dr. Follow's
Dance; Peace and Love.
Prestige P-66001, 2 discs, stereo,

$9.96.
The Montreaux Jazz Festival is a
once a year jazz extravaganza for
Europeans who anxiously await event type performances by top artists from
the States. With the season being summertime-an easygoing time of yearand the place being Switzerland-a
breath -taking area of the globe-the
performers have the optimum conditions for blowing their best. The
audience, as overseas jazz audiences
go, is artistically appreciative. No wonder Milestone -Prestige opted for preserving these inspired musical interludes through recording.
This Bartz two-record set is a notable
production, attributable in part to
stimulation from a very receptive
audience. The two discs supply enough
musical variety to satisfy a plethora
of divergent interests. Bartz opens
the concert by singing Nommo, a
modern progressive melody, quoting
Trane's A Love Supreme. This vocal,
as with his others, will satisfy those who
enjoy Bartz' acceptable voice and mixture of poetic lyrics. Bartz' blowing
on saxes, though, is so good that his
occasional attempts at profound lyrics
should be left to other vocalists such
as Andy Bey. Bartz' vocals would not
be considered bad on albums of lesser
merit. It's just that on this album,
where his compositions and instrumental solos are so good, vocals are
a relative low point.
Nommo segues into The Majick Song,

AUDIO
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fiery piece demonstrating the
group's cohesiveness and
Bartz'
explosive alto. Bartz plays masterfully
on another up -tempo number, Bertha
Baptist. This piece is his tour de force
on which he demonstrates his buxom
tone and fierce fingers. The rhythm
section is also a standout on this piece.
Pianist Hubert Eaves is on electric
piano on Bertha Baptist, although the
majority of his work on the album is
on acoustic. His chords, often down
the deep end of the audible spectrum,
prove his allegiance to monster McCoy
Tyner.
These ears are partial to the mellow
and rich sounds of an acoustic bass,
and Stafford James' performance is
rather rewarding. His agility up and
down the instrument manifests itself
in his excellent time, and his rhythmic
elasticity in and out of the time bond
the rhythm section tightly. James'
transition onto electric bass on the
funky cuts like I've Known Rivers and
Peace and Love is a welcome change
of pace, done in good taste, and add a
different and colorful shade to the
group's sound.
Howard is a mean drummer for 17
years of age. His time is happening.
He has a light touch on the swinging
cuts, and he intersperses the funkier
cuts with a multitude of different
rhythms-never getting hung up on
playing any one favorite rock beat.
I particularly enjoyed his Latin and
African tinged backbeats. His playing
on some of the freer things (Bertha
Baptist) is done in good taste. He
juxtaposes the sounds of the drums
and cymbals in a way that Tony
Williams used to be heard doing.
a

Can you
live without
a 400 watt
amplifier?
Maybe. If you don't mind the
loss of quality caused by
clipping during the more
dramatic passages in your
favorite records. Julian Hirsch
put it this way: "Anyone
using a low -efficiency
speaker ... with an amplifier
in the 30 to 50 watt class
cannot
approach
realistic
listening
levels
without severe clipping." If
you want to listen at a real -life
level without distortion, you
need at least 400 watts of
amplifier power. At $499, why
live with anything less than
the Phase Linear 400?

Acme
Yüeeil4
100

THE POWERFUL DIFFERENCE

PHASE LINEAR CORPORATION
P.O. BOX 1335, LYNNWOOD,

WASHINGTON 98036

The Warrior Song was the one
piece which got a bit long. It is in
two parts-one devoted to Malcolm X
and the other to John Coltrane-but
interest waned with the second part.
It sounded like one part of the song
was bloody enough to cover the
memory of both fallen giants.
Uhuru Sassa is the one vocal of
Bartz' which had some punch to it.
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He does it all the time, but this
light, pleasant latinesque piece never
tires.
Bartz' virile playing and composing
are the dominating force and guiding
light in this two -LP package. He tours
all avenues of playing, and we get
ample time to hear his ability to play
in or out of the changes as only a
few can do.
Live concerts like this are a pleasure
to be a part of-as part of an audience
and more so as part of the group.
Prestige has captured both halves of
this combination on a superb recording-one that will make you green
with envy that you weren't at the
festival in Montreaux last summer.
Eric Henry

Incomparable!
Incomparable is not a
term to take lightly. In test
after test the Mark IB
Stereo Preamplifier and
Mark IIICM Stereo Power
Amplifier have led the industry in every respect. At
SAE, engineering excellence is not a goal, it's a
reality! See the Mark IB
and Mark IIICM at your
nearest SAE authorized
dealer.

o.. 'dti44e
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Steeleye Span: Below the Salt
Chrysalis CHR 1008, $ 5.98.
Steeleye Span's brand of electronic

SAE, Inc., Electronics Division
P.O. Box 60271, Terminal Annex, Dept. A-974
Los Angeles, California 90060

Gentlemen:

6ºryoffzwzzd

Please rush free information on the Mark IB Stereo
Preamplifier and Mark IIICM Stereo Power Amplifier by
return mail.
Name

+(álarColéae2

Address
State

City

Zip
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If you know

someone
who owns ADC
components,you
know someone
who knows sound.
Hi-fi manufacturers' claims can make your head spin. If you
want to get the facts straight, go straight to someone who is sensitive
to sound-a good friend or a good dealer. If either one has ADC
components-listen! For complete information, write ADC.
Magnetic cartridges

Speaker systems

ADC
the insiders'

choice.
"AUDIO

DYNAMICS CORPORATION, Pickett District Rd., New Milford, Conn 06776

folk music is likely to win you over.
The group's highly original approach
combines the dynamism of contemporary rock with the lyricism of traditional folk music, producing a well seasoned blend that evokes images of
the Tom Jones era.
The group draws from Child's
famous English and Scottish Popular
Ballads as well as from the Journals
of the Folk -Song Society, material that
is none the worse for wear for its
longevity. According to Tim Hart, a
member of the fivesome, "It is very
difficult to write songs in the same
calibre as something that has gone
through so much."
Steeleye is excellent instrumentally,
playing all manner of stringed instruments which range from a fiddle and
a tenor banjo to a mandolin and of
course an electronic bass. They play
two utterly charming jigs which literally
make one want to get right up and
dance, and lift King Henry up into the
realms of bluegrass, building it to quite
a peak. Their arrangements are so fine
that the words are secondary and one
finds oneself listening to the instrumentation and how they handle their
material musically.
Sheep -Crook and Black Dog is
rendered a stirring performance by
Maddy Prior who does most of the singing throughout in a melancholy forceful voice. Tim Hart's acoustic guitar in
the company of Bob Johnson's electronic counterpart together comprise
a pleasing timbrai mixture in Saucy
Sailor, demonstrating the best of taste.
This group from merry ole England
provides a unique and refreshing listening experience which you shouldn't
miss.
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Before I began the review of this
album, I decided to contact Mike Nise,
one of its producers, to find out just
exactly why anyone would want to put
out an album on a TV show that has
been off the air for 14 years. Mike told
me he first met Bob Smith (Buffalo
Bob) at the Electric Factory in Philadephia while he was touring, and later
saw him perform before crowds at
shopping centers and schools. Struck
with the way children, even today, responded to the antics of Howdy Doody,
and no doubt coupled with his own
nostalgic memories of the late after-

The Story of Howdy Doody
Take Two TT -101, stereo, $4.98.
(Order from Take Two, Box 5132,
Philadelphia, Pa. 19141.)

AUDIO

noon TV show, Mike finally persuaded
Bob Smith and company in 1973 to
make a recording at Sigma Sound
Studios in Philadelphia.
Naturally, most of us around 30 can
remember well the program that ran
for 12 years, but what about the children of today who have no memories
to draw upon-how could they be introduced to it effectively? Appropriately
enough, in addition to using the original cast, the producers sought out the
original writers and created a skit to
do the job.
Buffalo Bob introduces the characters by telling the Howdy Doody
Story to a television camera, and gives
humorous descriptions of each accompanied by the old songs, the
lyrics of which appear on the jacket
of the album. The sound reproduction

SEPTEMBER 1974

done that most of the characters' names pop back from the twilight world of trivia as soon as you
hear them speak. The only missing
characters are Princess Summer -FallWinter -Spring who perished in an auto
mishap, and Chief Thunder -Thud,
omitted because the buffoon role he
originally played would be of questionable taste today.
While hardly serious listening music,
the album will nevertheless be appreciated by children for its clear and
entertaining treatment of the cast (not
to mention the included coloring book
and punch-out characters and stage!).
In closing, I should like to mention
that while a famous man once said,
"You can never go home," he made no
mention of Doodyville.
Walter K Young
is so well
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Classified
FOR SALE
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,
Il, and low mass -$30.00. For Rabco SL-BE
$100.00. 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
8¢ round bottom inner sleeves 6¢ Poly lined
paper sleeves 13¢ White jackets 300 Postage
$1.00. House of Records, Hilburn, New York
10931.

INFRA WOOFERTM, world's largest, deepest,
most powerful sub -woofer system can be had
only at Music and Sound, Ltd. 50 dB per octave crossover, bandpass 16 hz..... $1295.

FOR SALE

FOR SALE

THOUSANDS OF LIKE NEW LP's and prerecorded tapes. Catalogue $1.00. House of
Records, Hillburn, New York 10931.

INDUCTORS, MYLAR CAPACITORS, networks
& raw speakers plus, new 4 channel (com-

AUDIO RESEARCH, AUDIONICS TRANSMISSION LINE SPEAKERS, BANG & OLUFSEN,
BOZAK, BRAUN, CROWN, DBX, KLIPSCH,
KMAL, LINN SONDEK, NAKAMICHI, PHASE
REVOX, TANDBERG,
RADFORD,
LINEAR,
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) 556-7559.
OPERA TAPES. Historical performances of
past 40 years. Unbelievable treasures and
rarities. ALSO LP RECORDS. Free catalog. Ed
Rosen, 66.33 Saunders St., Rego Park, N.Y.
11374.

CUSTOM LOADED MAXELL UDC-90 CASSETTES. TEN FOR $17.00 POSTPAID. OTHER
HIGH ENERGY; KROME; LN CASSETTES; REEL
TAPE AVAILABLE FROM MANUFACTURER.
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
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.
DIRECTORY. World
Products information, $1.00 today World
Trade Inquiries. Hillyard, Washington 99207.
JAPAN

HONG

KONG

BUY DIRECT FROM ENGLAND'S HI Fl MAIL
ORDER SPECIALISTS! SAVE ON SME, LEAK,
DECCA, REVOX, GOLD SPEAKERS, B&O,
CELESTION, TRANSCRIPTOR, CAMBRIDGE,
LOWTHER, KEF, LINN-SONDEK, JORDAN,
WATTS, WHARFEDALE. INSURED SHIPPING
QUOTES FREE OR SEND $2.00 BILLS TO
INCLUDE LITERATURE, GOODWIN LIMITED,
7 BROADWAY HIGH ROAD, WOOD GREEN,
N22. VISITORS WELCOME TO
LONDON,
SHOWROOMS. PHONE 888-0077.

J

OUR INDIVIDUALLY CALIBRATED London Exports, Ortofon and Supex moving coils, B&O,
Micro -Acoustics, and Grace supers are incomparable in our customized damped S.M.E.'s.
Music and Sound, Ltd. 111/,,, Old York Road,
Willow Grove, Pa. 19090. (215) 659.9251.

+ Levinson Cartridge Preamp +

-

Outstanding Comedy
FOR ADULTS ONLY
track cartridge -castapes on open reel
settes. Write for flyer and prices. House of
Comedy, 16131/2 N. Mariposa Ave., Los Angeles, Calif. 90027.

-8

HI-FI ENTHUSIASTS WANTED!! Earn more
than just spare money in your spare time. We
need campus representatives to sell name
brand stereo components at discount prices
in your area. High commission, no investment required. Serious inquiries only, please.
Contact: Mike Santillo K&L Sound Services
Co. 75 N. Beacon St., Watertown, Mass. 02172.

mode/satellite) speaker system component
kits. Custom networks (manufacturers inquiries invited). New catalog, Mike Lewis,
3673 W. 113th St., Inglewood, Ca. 90303.
AT LAST!!!
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 LABORAP.O.
BOX 683,
INCORPORATED,
TORY,

Severna Park, Maryland, 21146, or call (301)
647.8918, evenings, 8-11 p.m., eastern time.
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.

DON'T PAY THE HIGH MAIL ORDER PRICES
THIEVES WAREHOUSE OF TAMPA, 1531
SOUTH DALE MABRY, TAMPA, FLORIDA
33609.
AKG, ALTEC, AUDIO RESEARCH, Beyer,
CROWN, DAHLQUIST, DECCA, INFINITY, KLH
9s. Koss, Mark Levinson, Ortofon, PHASE
LINEAR, PML, REVOX, SAE, Sennheiser, Sony,
Stanton, Supex, Tandberg, TASCAM, Thorens,

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.

Rates: 35e per word per insertion for noncommercial advertisements; 60(e 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 AUD -o box number ads, send letters c/o AUDIO, 134 North
13th Street, Philadelphia, Pa. 19107. For more information about classified advertising, circle Reader Service Card #135.

AUDIO
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FOR SALE
TRANSCENDENTAL AUDIO, LTD.
N.Y. 716-897-3984.

FOR SALE
BUFFALO,

SCOTCH RECORDING TAPE, lowest prices.
TAPE CENTER Box 4305B, Washington, D.C.
20012.

ONE STOP for all your professional audio
requirements. Bottom line oriented. F. T. C.
Brewer Company, P.O. Box 8057, Pensacola,
Florida 32505.

-

NAB HUB ADAPTERS
Fit Revox, Crown,
TEAC, Robert, $3/Pair postpaid. No C.O.D.
Quantity prices available. John Kountz, 1065
Van Dyke Dr., Laguna Beach, Calif. 92651.
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.
LYLE CARTRIDGES, Dept. A, P.O. Box 69
Kensington Station, Brooklyn, New York 11218.
SPEAKER SPECIALIST. TOBY Corporation of
America, 4620 Camp Bowie, Fort Worth, Texas
76107.
101/z" 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 $.25 Soundd Investment Co., POB

88338 Dunwoody, Ga. 30338.
SCOTCH MAGNETIC TAPE, discount Box 167A

Orwigsburg, Pa.
NORTHERN N.J:s FINEST AUDIO STORE, 20
minutes from N.Y.C. Bozak, B&O, Hartley,
Infinity, Magneplanar, Marantz, Phase Linear,
Quintessence, SAE, Thorens. Write or Call
UNIVERSITY STEREO 57 E. RIDGEWOOD AVE.
RIDGEWOOD, N.J. 201.447-5700.

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

Write for our
quotes on your stereo component needs.
Browne's, 541 Danforth, Sudbury, Ontario.
CANADIAN

WARRANTIES!

OUR DISTINGUISHED PRODUCTS come from
Audio Research, Sequerra, Dayton -Wright,
Dahlquist, Infinity, Crown (our customized,

modified, tape recorders, electronics), London
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, Levinson, Micro-Acoustics,
Nakamichi, etc., etc. All shipped prepaid/insured, Music and Sound, Ltd., 111/2 Old York
Road, Willow Grove, Pa. 19090. (215) 659-9251.
+ Piezo Electric Tweeters +
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FOR SALE

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, Indianapo-

lis, Ind. 46202.

CASSETTES

PLAIN WHITE CASSETTE LABELS. NORELCO CASSETTE CLEANERS FAMOUS
BRAND CASSETTES METAL OR FIBERGLASS 10" REELS (SEND FOR TAPE
DISCOUNT SHEETS)

I-9

'QUANTITY
CASSETTE LABELS
(MULTIPLES OF 10)
NORELCO CASSETTE CLEANER
SCOTCH CASSETTE SCHONE
10- FIBERGLASS REELS USED
10 METAL NAB HOLE USED

10-99

1000

100

-

02
015
01
65
60
55
50
2 72 (BUY 2 GET ONE FREE)

50
40
35
100
00
90
'PLUS POSTAGE BY WEIGHT AND ZONE. MINIMUM ORDER.

25
70

1

5.00

Columbia

H

SAXITONE TAPE SALES

Cw

20009

ROCK
P.A.'s +
MULTI -TRACK
RECORDING STUDIOS. Customized touring
sound systems, including narrow band (5 hz!)

FINEST CUSTOMIZED LABELS for Cassettes
and Cartridges. Free samples. TARZAC, 638
Muskogee Avenue, Norfolk, Virginia 23509.

feedback suppression, detailed acousta-voicing/environmental equalization ±1 db at your

AUDIO

TUNED

ears, room design/measurement/treatment.
100's of our customized professional products, 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 person-

alized, friendly service. In addition to Audio
Research, we carry the new Polk Audio Model
Nine Speaker System, RTR Speakers, Hege man, Quintessence, Thorens, Connoisseur,
Phillips, Pilot, Dokorder, Infinity, B & O, SME,
Soundcraftsmen, Cerwin Vega, Sherwood,
Onkyo,
Fulton Musical Industries, ADC,
others. THE STEREO EMPORIUM, 3407 Delaware Ave., Buffalo, N.Y. 14217. 716-874-3372.
!!THE INVENTORS, ENGINEERS, COLLEGE
INSTRUCTORS, AND PROFESSIONAL MUSICIANS at Music & Sound Ltd. offer their
clients a new standard of technical compe-

tence, 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
RESEARCH modified Dynaco electronics, Dual 75A, BRAUN 15 ips. Select
DECCA Export Mk. 5, IMF, H -K CITATION, ESSHEIL, MAGNEPLANAR Tympani $795 (limited
quantities), THORENS, ORTOFON, RABCO,
TOMLINSON, STAX,-and other rare and un-

AUDIO

I

usual goodies for the serious audiophile at
the South's only state-of-the-art stereo shop.
BACK DOOR STEREO, 2065 Piedmont, Atlanta,
Ga. 30324. (404) 874-9493.

...

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.
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RESEARCH

MAGNEPLANERS

and

Electronics, ESS, Infinity, Ohm, Dahlquist,
EPI, Audionics, Radford, Crown, Citation,
BGW, Transcriptor, Linn-Sondek, Keith Monks,
ERA, Connoisseur, SME, Supex, Decca, Grace,
Sony, Spectrum Scanning Tuner, Epicure
Amplifier. 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.

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.

-

CANADIANS
DYNACO COMPONENTS AT
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 Haverfórd Ave., Narberth, Pa. 19072; 215667-3048.

-

CENTRAL NEW YORK HI -Fl 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.

...

-

DAHLQUIST PHASED ARRAY, RTRESR6
FULTON 80-FULTON J2 WOOFER MODULAR
SYSTEM, LINN SONDEK OIL BATH TURNTABLE, SP 10, KMAL MERCURY BATH SILICONE DAMPED ARM, SME, MARK LEVINSON
PRODUCTS, SUPEX CARTRIDGES, RADFORD,
QUINTESSENCE, BGW, ESS, QUAD, AUDIO
RESEARCH CORPORATION SP -3, D-76 AMPLIFIERS. PAUL HEATH AUDIO, 354 STATE,
ROCHESTER, N.Y. 716-232-2828.

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

tions.
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FOR SALE

FOR SALE

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.

FINALLY II! "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.

FOR SALE

HAS...
synthesizer
KITS

at affordable prices
synthesizer demonstration record
with explanatory manual, patch
SI.49 ppd.
charts and scores
free
catalo
i

-

-

PAIA ELECTRONICS
BOX M14359, OKLAHOMA CITY, OK 73114
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 COM-

WE

PONENTS. OUR RECOMMENDED EQUIPMENT
AND
EFFICIENCY
MAXIMUM
ASSURES
COMPATABILITY. For details and/or personal

consultations, contact:
THE DKL LABORATORY, INCORPORATED
BOX 683, SEVERNA PARK, MD. 21146
(301) 647-8918, EVENINGS, 8-11 PM
ELECTROENCEPHALOPHONE: brainwave mon-

itor, Professional biofeedback instruments.
J&J 8102-A, Bainbridge, WA. 98110.
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 construction & system assembly and/or sell kits.
Write for complete details on your letterhead
TSR Engineering. 3673 West 113th St., Inglewood, Ca. 90303, 213/678-1979.
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.
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.

CANADIANS: Brand name audio at warehouse prices. FREE price list. Baltimore Audio
Inc., 2385 Eglinton Ave. E., Scarborough, Ontario, Canada M1K 2M5.

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.
CERWIN-VEGA PRODUCTS

(312)

581-7436.

ONE OF FLORIDA'S ONLY AUDIO RESEARCH
DEALERS. Complete Audio Research on dem-

onstration. 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.
PROFESSIONAL SOUND SYSTEMS: concert
sound reinforcement systems (up to 24 channels, equalized), rock P.A.'s and musical in-

strument equipment. Commercial equipment
employed; ALTEC, AKG, CROWN, TASCAM,
MCI and SWTPC. Write ACOUSTEC, 2828.11th
Avenue S.E., Calgary, Alberta, T2A 0E7,
Canada.
MINNESOTA'S FINEST DEALER! Audio Research, B&O, Dahlquist, Magneplanar. Designinstallation -service AUDIO DESIGNS LTD.,
15724 Wayzata Blvd., ,Wayzata, Minnesota
55391.
MARANTZ 10B TUNER custom cabinet, $750
negotiable. Box 128, Shutesbury, Mass. 01072.
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.

-

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

-

SUPEX CARTRIDGE

OWNERS;

our Micro-Preamp outperforms any transformer. Free literature. Huntington Electronics, Box 2009-A, Huntington, Conn. 06484.
SCA ADAPTOR KIT $15.00. Send $1.00 for
diagram and information to: Arnold McGall
9 Clarkes-Crossing, Fairport, New York 14450.

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).
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

Display Fireworks, Sources,
Commercial
Construction, Black Powder, Fuse, Literature.
Firecrackers To Bombshells! Interesting Catalog-25¢, With Sample -$1.00 Pyro Press,
Box 12010-P, Lexington, Kentucky 40511.
NEW LISTS OF RAREST SHOWS, SOUNDTRACKS. Subscription, $1.00, domestic; $5.00
abroad. RECORD UNDERTAKER, R.D. I, Box
1520, Catskill, N.Y. 12414.

components, unusual
items, discount prices. Catalog 20¢. SEABOARD INTERNATIONAL ELECTRONICS, Box
906, Clute, Tex. 77531.
SEMICONDUCTORS,

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

AUDIO COMPONENTS-lowest prices on all
major brands. Write for quotes; Audio, suite
40-947A Dyer Ave., Cranston, R.I. 02920.

SHURE V15-III -$50 plus your old cartridge.
Shipped prepaid. STEREO SHOP, 107 Third
Ave. SE, Cedar Rapids, Iowa 52401.

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.

AUDIO EXCELLENCE from Advent, Audio Research, BGW, B&O, Fulton, Grace, Dahlquist,
Levinson, Infinity, Quintessence, Phase Linear, SAE, STAX, Supex, RTR, Revox 700, Na kamichi, Tandberg, Technics, Magneplanar.
"Certified Audio Consultant." STEREO SHOP,
107 Third Ave. SE, Cedar Rapids, Iowa 52401.
319-365-1324.

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

RAZOR BLADES, Single Edge, Tape Editing.

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

OUTPUT MONITOR for audio
amplifiers. L.E.D. readout indicates 1/4 to 1000
watts average and transient power output.
Hand assembled, calibrated, tested. $74.95.
Free literature. Analogic Design, P.O. Box
7753, Phila., Pa. 19101.
TRANSIENT

BGW, LINN SONDEK, KEITH MONKS, INNER MEDIA, CELESTION, IMAGE, ACE AUDIO,
PHILLIPS, KOSS, SHURE, CONNISSEUR, MAR TEX, AKG, More! Shipped pre-paid/insured

from stock. Detailed technical consultation.
7 days. AUDIO TECHNIQUES 259 E.
Campbell Ave., Campbell, Calif. 95008 (408)374-5408.

Open

AUDIO TECHNICA 20 -SL cartridge-w/factory
frequency response curve to 50,000 Hz -$85.
H. Fleischman, 23 Knot St., E. Patchogue,
N.Y. 11772. 516-289-6828.
INCOMPARABLE RTR LOUDSPEAKERS . . .
Sony direct drive turntables. Phase Linear,
SAE, Integral Systems. ADC, XLM, SME,
Quintessence, Infinity, Hegeman, others.
SAC certified. Bowden's Audio, Georgetown
Square, Athens, Georgia 30601. 404.549.9156.
LOW NOISE RESISTORS-'%W, 5%, carbon
film for 3.5¢ each. Fifty of one value for $1.25.
All 5% values from 10 to 3.3M in stock.
Specifications upon request. 75¢ postage

and handling charge per order. Deduct 10%
on orders over $50. COMPONENTS CENTER -A
Box 134, NY,NY 10038.
ORTOFON

Dynamic motional feedback mono disc cutting
system. Complete amplifier system: drive,
feedback and feedback -playback monitor preamp. Rebuilt -original factory parts. Guaranteed. Albert B. Grundy, 64 University Place,
New York, N.Y. 10003 (212) 929-8364.

-

NORTHWEST'S FINEST AUDIO DEALER
Audio Research, Dayton Wright, IMF, Fulton,
Hartley, Mark Levinson, Dahlquist, Infinity,
Radford, Crown, BGW, Quad, Decca, Supex,
Phase Linear, Braun, Tandberg, Linn Sondek,
and Many More. HARTLEY ELECTRONICS,
1502 Butternut, Richland, WA 99352 (509)
947-5026 after 5:00 PM weekdays, all day
weekends.

FLORIDA AUDIOPHILES! Phase Linear, E.S.S.,
Klipsch, RTR, Bozak, B&O, Revox, Barzilay,
Sony, Marantz. Sales and service. INTERIORS
PLUS SOUND, 3038 N. Federal Highway, Ft.
Lauderdale, Fla. 33306. (305) 566-3511.
PACIFIC NORTHWEST HEADQUARTERS for
Nakamichi, Revox, McIntosh, Dahlquist, Phase
Linear, and other hard -to -find items. Nakamichi 700, 1000, Revox A-77, A-700 in stock

for immediate shipment. Air Freight specialists to Alaska. Call Len Tweten COLLECT with
your needs: phone 206-284-9292. Magnolia
HI-FI,

2231

32nd
Washington 98199.

Avenue

West.

25884

Highland,

Cleveland,

your speakers a full octave of new bass, plus
three broadband tone controls. Three reviews,
literature, from NORMAN LABORATORIES,
2280 Industrial Boulevard, Norman, Oklahoma
73069.

DI G I TA L: TH EO R Y ,D E S I G N

CONSTRUCTION

Ohio

LOGIC
NEWSLETTER°

44143.
RABCO SL -8E, Music and Sound modifications, AR turntable, $240; Rabco ST-4, cover,
$100; Ortofon M15E, $35; Lafayette LA -524
decoder/amplifier, $35; Southwest Technical
headphone amplifier, $40. Pfeffer, 147-04
84th Avenue, Jamaica, N.Y. 11435.
SONY TC-134SD Cassette Deck w/Dolby. Used
5 hrs. $180. Doug Rein, R.R.I., Winthrop,
Minn. 55396.

MATTES SSP-200 POWER AMPLIFIER. Distortion in left channel. Challenging for qualified
troubleshooter to repair-$75 minimum. (513)
922-6800 between 9 and 5.

SOUNDMASTERS-$225.00 for our ultra -high
performance IMAGE IV speaker system. ±3db
/ 20-22,000Hz (40-100watts RMS) utilizing 2
dynamic 12" woofers resonant at 15Hz /
4-5" frequency selective midrange units and
4.11/2" mylar dome tweeters dispersing 150
degrees of pure performance. $1.00 for complete information, refunded on first order.
SOUNDMASTERS, Box 1175, Charleston, W.Va
25324.

DON'T PAY THE HIGH MAIL ORDER PRICES.
THIEVES WAREHOUSE OF BETHESDA, P.O.
BOX 34251, WEST BETHESDA, MD. 20034.

-

AMPEX TAPE-NEW 1800' on 7" reel 12 for
$18 POSTPAID; 1200' 12 for $13 POSTPAID
free löst -WIDE RESPONSE, 6114A SANTA
MONICA BLVD., HOLLYWOOD, CA. 90038.
USING SEVEN RADFORD DRIVERS in a teak
veneered cabinet of unique construction produces a pure natural sound. Send for information to: AKR Products, 24 Cranbourn
Street, London WC2H 7AA, England.
SPACE AGE STEREO. SPECTACULAR!! Details
25¢. ARABELL, PITOGO QUEZON, PHILIPPINES.

TURNTABLES. Futterman
handbuilt amplifiers, dual mono/stereo model,
250 watts, $695. IMF, Fulton loudspeakers.
Bozak 4000's w/JansZen 130's, mint, special
TRANSCRIPTORS

$500 pair. Hartley Concert Juniors, value
$750, only $410 pair. SAE MK -4B demo amplifier, $250. Pair AR -3's, good $225. Ortofon
tonearm, mint $25. Trades accepted. Audio craft, South Rockwood, Mich. 48179. (313)
379-9945.

-I'm

CLASSICAL AND ROCK LP's
selling part
of my collection. Most in mint condition, some
out of print. Send stamped, self-addressed
envelope for list. S. Baird, 5916 Brookview,
Alexandria, Va. 22310.
MAGNAPLANAR TYMPANI IIIT/M panels, IMF
Monitor Ills, Infinity Monitors, JBL Centuries,
Phase Linear 400. Must sell my speakers and
amplifier immediately! Terry Betteridge, 360
Riversville Rd., Greenwich, Conn. 203-8697966.
TEAC 7030-GSL PROFESSIONAL Recorder 71/215 ips half-track stereo. Extra 1/4 track playback head, new in carton. $900.00. (412) 7462540.

Seattle,

AR, KLH, ADVENT, DYNACO, RECTILINEAR,
ADC OWNERS -Our electronic equalizer gives

AUDIO

$18/M,

HEATH AR -1500 STEREO RECEIVER $350.00.
John O. Boyd, 6611 Burkett St., Houston,
Texas 77021. Phone: 713-747-3977.

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

RABCO

SAMPLE COPY $ 1.00
LOGIC NEWSLETTER

WALDWICK,NJ. 07443
PERFECTLY CLEARTM ultra hi-fi record Burwen
Laboratories BL -2. The East Bay City Jazz
Band -Big Bear Stomp, Oriental Strut, Louis -an -i -a, Blues My Naughty Sweetie Gives to
Me, Dan Le rue d'Antibes, etc. $10.50 each
postpaid. $70.00 postpaid in lots of 10. Send
check or money order. Massachusetts residents add 3% sales tax. Dealers wanted. Bur wen Laboratories, Inc., 209 Middlesex Turnpike, Burlington, Massachusetts 01803. 617273.1488.
i

BIG BAND JAZZ OF 30's and 40's by fabulous
Al Raymond and his Renowned Side Men, The
All -Star Alumni, on long-playing stereo cassette. $6.98 postpaid. Connoisseurs Rarities,
Box 111, Easton, Conn. 06425, USA.
FOR SALE: TWENTY GOOD Fully Personally
Guaranteed repaired and rebuilt sets, tape and

hi-fi phonograph players, five hundred hard to -get records, hundred tapes and dozens of
posters of New York, Boston, New Orleans
concerts and shows. We also will pay top
prices for any of the above. Repairing and
selling Audios, acoustic guitars, trumpets,
mandolins our specialty. Bargains galore. Act
now. Write or visit us. Antonio Cruzano Music
Shop, 77 Division Ave., Brooklyn, N.Y. 11211.
WANT TO GO BI-AMP?
DeCoursey Electronic Dividing Networks are
available from $89.10 (Monaural bi -amp) to
$205 (Stereo tri -amp). Price includes plug-in
Butterworth filters; 6, 12, or 18 db. per octave
at any desired cutoff frequency. Write for
brochure. DeCoursey Engineering Laboratory,
11828 Jefferson Blvd., Culver City, California
90230.
ARP SYNTHESIZERS!
Pro-Soloist $920, Odyssey $1150, String Ensemble $1380, #2600 $2310. Dickstein Distributing, 1120 Quincy Avenue, Scranton,
Pennsylvania 18510.
TRUSONIC FREE CONE SPEAKERS.

Recognized 25 years as finest high efficient
speakers made. Full ranges, woofers, midranges, drivers, crossovers, co-axials. Discount
prices. Ship anywhere U.S. and Canada. Dimension Hi-Fi, 2109 Bancroft Way, Berkeley,
Calif. 415-548-1218.

"ULTRA DEFINITION" can be obtained with
our SPECIAL BI -AMPLIFIED FULTON J -MODULAR SYSTEM. Our system will produce UNBELIEVABLY REALISTIC SOUND. For details,
contact the DKL LABORATORY, (301) 6478918, evenings 8-11 P.M.
THORENS TD -125 LB (deluxe base accepts 9"
and 12" arms). Perfect operating, immaculate
physical conditions. New: $360. Sell: $200.
James Ebbed, 770 Holly Road, Strafford, Pa.
19087.
MATCHED PAIR, LOWTHER-HEGEMAN CORNER HORNS, MAHOGANY, $850.00 FIRM. BILL
ELLIOTT,
7805 CAMINO
REAL,
MIAMI,
FLORIDA 33143. (305) 279-8548.
TEE SHIRTS -Get a blue Prokit Tee Shirt free
with your order for a new Prokit or purchase
one for $3.00. Size M or L. Also available

white with navy ringneck tee shirts with
Gately logo. Gately Electronics, 57 W. Hillcrest
Ave., Havertown, Pa. 19083, (215) 449-6400.
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Listen to

l ELEVISION
IN STEREO
EASILY CONNECTS TO ANY TV &
STEREO SYSTEM. Using our coupling end matrix circuit. teledapter takes
a low impedance output from the television and delivers two HIGH
IMPEDANCE CHANNELS OF SIMULATED STEREO, to drive any
amplifier. Frequency response is maintained so you can hear the tinkle of
bells or booming bus sounds as it happens on TV. With service warranty
and hookup instructions S16.95 ppd. Guaranteed to make your TV 100%
more enjoyable.
OUR NEW TE.300 VHF.UHF HI.FI TUNER IS NOW AVAILABLE. A
complete end self contained 110 volt tuner. VHF.UHF antenna connec.
lions
Recording and amp output jacks. Five year service warranty
5149.95 ppd. From our factory.
MASTER CHARGE NO. for TE.200 ..i TE -300
SEND 'CHECK
TO: RHOADES NATIONAL CO. DEPT AD
or
55.00 for C.O. D.
The TE.200 TELEDAPTER

P.O. BOX 817 HENDERSONVILLE, TENNESSEE 37075

NAME
ADDRESS

FOR SALE

FOR SALE

IMF STUDIO MK Ill's -pair $650; IMF Compacts $200 pair; Hegeman Model I -two pair
-$150 pair; Rabco ST -4 w/ADC 25-$150;
Tandberg 9000X $600. All items full warranty.
Ichabod Nerftwist, 1802 W. Sycamore, Denton, Texas 76201.

McINTOSH 2100 POWER AMPLIFIER. 105/
105 rms watts. With warranty and service contract. Michael Stanko, (203) 399-7367.
KLI PSCH ORN-KLI PSCHORN-KLI PSCH ORN
Only the finest in Audio. Superior Sound
Stereo Center, 2780 Erie Blvd. E., Syracuse,
N.Y. 13224.

ADDRESSING MACHINE

Scriptomatic Model 38S. Bought new 1973.
Used 4 months. Price new $1100. Excellent
for small and medium size lists. We have just
completed computerizing our mailing lists.
Best offer takes it. Call or write Nemeyer,
Audio, 134 N. 13th St., Phila., Pa. 19107. 215-

CITY

STATE

ZIP

564-5170.

FOR SALE

1/2

BOSE 901 SPEAKERS, Dual 1219 turntable,
Harmon Kardon Citation II pre -amp and 12
amplifier, Koss ESP -6 electrostatic headphones, excellent condition. $995.00. Call Lyle,
713-892-4790.

AMPEREX TWEETERS $6.00, enclosed midranges $8.00, 3 -way crossovers $7.50, sets
$40.00/pair. dB Engineering 139 Sagamore
Street, Quincy, Mass. 02171.

of digital IC's.
Hundreds of tips, circuits, projects, on TTL.
443 pages. $19.95. Money back guarantee.
PRACTICAL APPLICATIONS

G.E.A., P.O. Box 156, Northfield, Ohio 44067.

MAIL TRADE-INS ACCEPTED!!
Tell us what you want and what you have for
a speedy quote. Infinity Sound Systems, 525
North 76th Street, Omaha, NE 68114.
ATTENTION SPEAKER OWNERS! Make your
speakers come to life! (Especially Infinity 1001
or Advent). Add Fulton Model 80's for unparalleled smoothness and clarity. 10 day trial.
Free shipping. $89 each. Infinity Sound Systems, 525 N. 76th Street, Omaha, Nebraska

68114.

JBL MODEL 34 HORN ENCLOSURE, D130. Also
EV T35 Tweeter, X36 crossover. All for $250.
Keeler, 1013 VanEss NW, Grand Rapids,
Mich. 49504.
R. A.

ACOUSTECH 10 electrostatic speakers $600;
Keene, 120 Gary Lane, Cocoa, Florida.
POETS! SELL YOUR POEMS! Current Directory of over 150 markets that pay! Complete
$2.00. Lockley, 100 Bushwick Ave., Brooklyn,

N.Y. 11206.
RTR 400E SPEAKERS, cost $1800-with

four

12" woofers, four 8" midrange and four electrostats per side, $1000. Pioneer SD1000 display $250; TEAC 7010 tape recorder with remote $750; SAE Equalizer, latest, $350; SAE
digital tuner $750; REVOX A77 w/case and
speakers. Joe Makray, 718 Calabria Drive,
Santa Barbara, Calif. 93105. 805.682.2024
evenings.
BOZAK SPEAKERS, SYMPHONY
B -4000's
MODERNS, (factory bi-amped) immaculate,

warranty cards, asking $775.00 pair. EVENINGS 615/693-4874.
TWO AMPEX MX10 MIXERS, $250 each. Unused Fisher K10 Reverb $90. Or trade Revox
A77 Mark II Quarter track tape deck for like
deck with half-track heads, and 15'% ips if

possible. (Will pay any difference.) Sansui
QR4500 4 -channel amp $375. 2638 Henderson
Drive, Cheyenne, Wyo. 82001. 307.632-2220.
STEREO CARTRIDGES AND STYLUS REPLACEMENTS for ADC, B&O, GRADO, EMPIRE,
PICKERING, ORTOFON,
MICRO -ACOUSTIC,
SHURE, STANTON. NEEDLE IN A HAYSTACK,
INC., 6749 Springfield Mall, Springfield, Va.
22150.

INCH VIDEO TAPE. $7.25 PER HOUR on

7" reel. Low headwear. 0.9 mil polyester. Free
literature. OREGON MAGNETICS Box 13374,
Portland, Oregon 97213.
AUDIOPHILES! Quality Sounds of Maryland
has come to your rescue. Write to me for system quotes you won't believe! Send requests for equipment prices to Quality Sounds
of Maryland, Gerard White, Sales Manager,
P.O. Box 63, College Park, Maryland 20742.
HADLEY 622 Power Amp $225; Decca 4RC
phono cartridge $30; Sony 4 channel rec/
play head and erase head $50; Pair 3 -way
xover networks (600 and 3300Hz) $10; Viking
Rec/Play electronics (2 channel) $25. Harry
Regan, 705 Monroe St., Rockville, Md. 20850.
CROWN DC300 with cabinet $375; Quad 303
amp $125; Audio Research D75 $650; ESS 500
amp $350. Joseph P. Sammut, 432 Chestnut
Ave., San Bruno, Calif. 94066.

RABCO SL -8E. One year old, mint. With extra
DAMPED, LOW MASS COUNTERWEIGHT and
HEADSHELL. $175. Also B&O SP -12, $25.
Both negotiable, must sell. (513) 751-1130.

TEAC 7030GSL, $750. Harmon Kardon Citation 15 tuner, $300. Dynaco Stereo 120 Power
Amp, $115. Dynaco A-35 speakers, $140 pr.
Mark Serby, 11 Walnut Place, Massapequa,
N.Y. (516) 799-7251.
CORDLESS MASSAGER!! Relaxes tired, tense
muscles. 71/2" X 11/4". Operates on two "C"
batteries. Guaranteed!!! Rush $3.95 -Chris
Smith, Marne Hwy. RD #16, Mount Holly, NJ
08060.
QUOTES ON 60 POPULAR BRANDS. Specializing in "high end" and hard to find equipment
-Ace Audio, Cizek, Fulton, Phase Linear,

Phillips -much, much more. Sound Center,
219 E. 17th, Bloomington, Indiana. (812) 3324252.
AUDIO

RESEARCH

SP-3

PREAMPLIFIER.

3

months old. Anodized aluminum panel with
19" rack adapter. $550., with warranty.
Michael Stanko, (203) 399-7367.
MAGNECORD 1024 TAPE MACHINE. Balanced inputs, line/mic mixing, 1/2 track playback 1/4 record, play. Excellent condition with
warranty. Michael Stanko, (203) 399-7367.
STEREO WORKSHOP in Berkeley, Calif. has
FULTON, MAGNEPLANER, KLIPSCH, BRAUN,
RADFORD, AUDIONICS, LEVINSON, SUPEX,
QUINTESSENCE, GRACE, etc.! 2985 College
Ave., P.O. Box 951, 94701 -open weekdays 28, Sat. 12-6, closed Sun/Mon-(415) 843-5836.

THE ULTIMATE CARTRIDGE! Supex moving -

coil with Levinson pre-preamp for incredible
transparency and smoothness. Stereo Workshop in Berkeley, Calif.
THE ULTIMATE PRE -AMP! New Levinson JC-2
is only $950. Unbelievable detail, yet sweet
and open. Stereo Workshop in Berkeley,
Calif.

UHF AFC TV TUNER with six channel memory
selection. Send for details and time -saving
converter applications. Versitronics Box 872
Roger Williams, Highland Park, Illinois 60035.

-

SOUNDCRAFTSMAN EQUALIZER in mint condition. $225 or best offer. Wendt, 1006 West
Kalsched, Marshfield, Wisc. 54449.

PAIR JBL STUDIO MASTER 200's-$1000; Re vox A77 1102-$750; Lamb 220 Dolby -$100;
Thorens TD125AB with dust cover -$375;
Shure V15111-$50; Phase Linear 400 with case
-$410; Phase Linear 4000 with case -$510;
Dynaco Mkll1-$50; Klipsch LaScala-$350:
All new or as new. J. Fitzgerald, 565 Broadway, Cape Vincent, New York 13618.

INVENTORS
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.
HIGH FIDELITY Quad and 2 channel stereo
master recordings by pianist. For sale. Write
for free list. Four Winds Music, 517 E. Russell
Ave., Milwaukee, Wisc. 53207.

TAPES &
TAPE RECORDERS
STACK-PACKS. Scotch cassettes,
cartridges, reels. Discount prices. Lawson's,
Box 510, Livermore, Ca. 94550.
CAPITOL

8 -TRACK TAPES $1.75
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:
STAR ENTERPRISES
35 -AM Woodcrest Ave., Dayton, O. 45405.

EMPTY REELS: New 1/4 5" clear plastic with
3" center. $30.00 case of 200. 1/4" 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

free catalog-INS Industries, Dept -A,
Palisade Ave., Garfield, N.J. 07026.

MAJESTIC RERUNS. Best source for custom
recorded vintage radio programs. $1.00 (refundable) brings catalog. Box 13128, Sacramento, California 95813.

BLANK CASSETTES: C-20 thru C-90, 400 to
84¢; custom lengths. Free sample. TARZAC,
638 Muskogee Avenue, Norfolk, Virginia,
23509.

RECORDS
SHOW ALBUMS -Rare. Out of Print LP's. 52
page list 50¢. Broadway/Hollywood Recordings
Georgetown, Conn. 06829.

AUDIO
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EQUIPMENT WANTED

TAPE RECORDINGS

PSYCHIC MEDITATION-WITCHCRAFT MUSIC
RECORDS. Free Brochure! (Dealers Welcome)
Brotherhood, Box 1363, Spring Valley, California 92077.

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

RENT CASSETTE or Open Reel Prerecorded
tape. All Labels. Catalog 750. Tape & Time,
P.O. Box 740, Hopkins, Minn. 55343.

OLDIES-45 RPM Original hits, Catalog 500
C&S Record Sales. Box 197, Wampsville, N.Y.
13163.

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.

RECORDS
soundtracks, shows, cut-outs.
Send wants-we'll quote. Cohn, 2205 Mary lane, Broomall, Pa. 19008.

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

WANTED: KENWOOD KF-8011 Deno!ser. Taylor, 732 Hillcrest, Denton, Texas 76201.

WHILE YOU WERE LOOKING for out -of-print
records, you should've been looking for us.
Discontinued, 216N Rose, Burbank, California
91505.

WANTED: PAIR OF OHM F SPEAKERS. May
be new, used, or demo. State price and condition. A. Blanchard, P.O. Box 2034, Burlington, N.C. 27215. (919) 227-7208.

RECORDS

-

RARE FILM

MUSIC-SOUNDTRACKS-Send

wants and we'll quote immediately. F. C.
Flanders, 6016 Bellona Ave., Baltimore, Md.
21212.

-

1206.

Soundtracks, Shows,
Personalities. Reasonable Prices. Large New
Catalog, Free. Hiott, Box 440471, Miami, Fla.
RARE RECORDINGS

JBL SPEAKERS WANTED. State
model, price, condition. Bruce Faulkner, 24
School St., Keene, New Hampshire. 603-352KLIPSCH,

33144.
FILM -STAGE SOUNDTRACKS. Large free list.
A. Lutsky, Box 557342, Miami, Fla. 33155.

JAZZ-Personalities-Soundtracks

WANTED: FAIRCHILD COMPANDER. Must be
in A-1 condition. Dress panel in good ordernot marked up. Please send asking price from
U.S.A. or Canada soon as possible. A. P.
Sanvido, Jr., 34 Maurice St., Kitchener,
Ontario, Canada N2G 2Y8.

Auction Lists From Ray Macknic, 16114 Napa
St., Sepulveda, Calif. 91343, U.S.A.

QUAD FM -3, Marantz 16 in excellent condition.
C. R. Cail, 1984 Wellbourne, #2, Atlanta, Ga.
30324.

CATALOGS. Broadcasts, soundtracks, Personalities of Thirties, Forties. Box 225, New York,
N.Y. 10028.

WANTED TO BUY: KLIPSCHORN, one, used.
Older model preferred. J. F. Conner, 705 E.
Franklin St., Dayton, Ohio 45459.

&

O.

C.

1,400 New Stereo
Recordings. Renaissance, Baroque, Classical,
Romantic, Modern Music. Not sold in stores.
Not listed in Schwann's. Highest quality!
Budget label prices! Available only by mail.
MUSICAL HERITAGE SOCIETY, Box 932 AU,
FREE 200 -PAGE CATALOG.

FISHER K-10 REVERS. Jerry Fortner, 2452 N.
Grant Ave., Springfield, Mo. 65803.

WANTED PAIR (OR SINGLE) JBL 075 ring
radiators-good condition. Don Gladden, 702
Burk Burnett Bldg., Ft. Worth, Texas 76102.

New York, N.Y. 10023.
FREE

LP

CATALOG-Deleted Soundtracks,

Shows, Nostalgia. A. Roseman, P. O.
16083, Phila., Pa. 19114.

Box

SOUNDTRACKS-SHOWS-JAZZ. Send wants.
Vincent,

Box 5202, Long

Island City, N.Y.

11105.

-

QUADRAPHONIC RECORDS AND TAPESat discount
ALL labels, over 500 titles
prices! For your free illustrated copy of the
world's most complete quad catalog, write:
SOUND CONCEPTS, 2713 West Radan, Dept.
C9, Peoria, Illinois 61604.

WANTED: IONOVAC OR IONOFANE tweeters.
C. Hamilton, 16 Sutton Place, New York, New
York 10022. Phone: 212-421-3958.
ON NEUMAN QM -69 FET
Microphone. Wanted: used AKG D224E mics,
Stevenson 4 channel mixer, Stellavox SQ7
and accessories. Please state age, condition
and prices wanted. Paul Hargitt, 5715A Port
Au Prince Drive, Indianapolis, Indiana 46224.

INFORMATION

WANTED: McIntosh MC 75 or McIntosh MC
275. Call any time. 219-938-8779.

SOUNDTRACK RECORD ALBUMS-Mail Auction. Free List-Whalon, 2321A Hill-Redondo
Beach, Calif. 90278.

WANTED: PROFESSIONAL 101/2" Reel Tape
Transport or Recorder-Condition unimportant. Harry Regan, 705 Monroe St., Rockville,
Md. 20850.

SOUNDTRACKS/OC, JAZZ/PERSONALITY
NEWSLETTER! RTSA, 3700 S. Plaza
Drive, Bldg. F/211, Santa Ana, California
92704.

REK-O-KUT: B12-71 w/or without #410 arm,
CVS-12, B-12H, R-34. Fischer: R -200-B. State
price and condition. Andy Sommersberger,
3207 South 17th, Sheboygan, Wisc. 53081.

-

FREE

SOUNDTRACKS. Extensive private collection

for sale. Write for catalog. John Stead, 434
Fitzwatertown Road, Willow Grove,

Penna.

19090.
GOOD
CONDITION:
WANTED,
"Rendez-vous Time in Paree" by Benny Goodman. P.O. Box 1526, Beverly Hills, CA 90213.
RECORD

AUDIO HI-FI
HANDBOOK
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

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

AUDIO

and handling. Write: Jean Davis, Audio Handbook, 134 N. 13th St., Phila., Pa. 19107.

BOOKS
BOOKS. Send 500 for Catalog. Refundable
with Order. Books, P.O. Box 11965, Philadelphia, Pennsylvania 19145.
G.A. BRIGGS TITLES. Catalog $1.00 (refunded
first order) CAEB, Box 1471, Tucson, AZ 85702

SEPTEMBER 1974

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.

BUSINESS OPPORTUNITIES
MAILORDER MILLIONAIRE helps beginners
make $500 weekly. Free report reveals secret
plan! Executive 1Q9, 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 op-

portunity. 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., Ingle-

wood, Calif. 90303.
STUFF ENVELOPES. $25.00 hundred. Immediate earning. Beginner's Kit, $1.00 (refundable) Robinson Enterprises, Box 38, Augusta,
Ga. 30903.

MAILORDER-New exciting business for beginners has amazing $100,000 yearly potential! Secret plan airmailed free!-Executive,
ASTROBEAM, 704H Edwards Lane, Visalia, Ca.
93277.
MAKE MONEY AT HOME Writing Short Fillers
(paragraphs) for Magazines. 10 Lesson Course
Teaches How. $5.95. Holland House, 7660
Somerville Drive, Dayton, OH 45424.
year and more possible, Adver$20,000
tising business or mailorder. Details 350
handling. Self-addressed, stamped envelope
to P. King, 422 N. 62nd St., Phila., Pa. 19151.

-

SERVICES
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-CH3-4812
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 45 RPM stereo
singles $217.50 including mastering. Write or
call for brochure. Dick McGrew Recording
Service, 7027 Twin Hills, Dallas, Texas 75231,
214-691-5107.
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SERVICES

RECORDS MADE FROM YOUR TAPES. Also,

Ampex factory service available on all Ampex
audio and 1" video equipment. AMPEX SERVICE CO., 75 COMMERCE WAY, HACKENSACK,
N.J. 07601.

editing and mastering. Send for free brochure.
Nashville Record Productions, Inc., Dept. AM
204 19th
37203.

Ave., So.,

Nashville,

Tennessee

FLORIDA'S

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

RECORDER HEADS

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

AUDIO CONSULTATION. Systems guidance
and selection; design considerations. Published engineer. R. Berglas, 30 East End Avenue, New York, N.Y. 10028.
ELECTRONIC KITS Expertly assembled. FEE:
25% of list price. (219) 272-2186.
CROWN

RECORDERS

AND

AMPLIFIERS:

factory authorized service station, Complete
overhaul and rebuilding service. Techniarts,
1716 Washington, D.C. 20013 301.445Box
1112.
ATTENTION! ATTENTION!
UNIQUE APPROACH TO AUDIO REPORTING
Introducing the new AUDIO REVIEW, an entirely unique bi -monthly publication featuring
in-depth coverage of the audio field; new

equipment announcements/descriptions, PROFESSIONAL EQUIPMENT REVIEWS/RATINGS
RECOMMENDATIONS/OPINIONS, sensational
revealing audio articles presenting issues
and ideas other magazines ignore. New, expanded EQUIPMENT BUYERS DISCOUNT
SERVICE. The New AUDIO REVIEW covers the
field of audio in its entirety. Special Introductory Subscription Rate: $8.00/year. (6
issues). AUDIO REVIEW, Box 175, North Branford, CT 06471.
SHORT-RUN DUPLICATION: Dolbyized Stereo
Cartridges-Mono Cassettes. Highest quality reasonable rates. TARZAC, 638 Muskogee
Avenue, Norfolk, Virginia, 23509.
THE ABSOLUTE SOUNDTM, in its forthcoming
issue, takes an in-depth look at the Magne planar IIIA, the Vestigial Tone -Arm, the Sound craftsman Preamp, SAE's new Power Amps,
the Phase Linear 700B. If that doesn't intrigue
you, then consider the reviews of the Audionics
TL90 speaker, the Dyna 400 (both versions),
the Linn-Sondek Turntable, and the Ohm G.
Mike Wright will be telling you why transistors sound different from tubes. Noted critic
B. H. Haggin will be setting the record straight
on Toscanini in the first of a series of articles
designed to separate wheat from chaff in
musical matters. This is only the first issue
in Volume 2. Later on there will be reviews of
the new Phase Linear 4000; the Micro/

Acoustics cartridge; Radford's electronics;
IMF's new speakers; the Bryston Pro -2 and
more. Subscriptions are $8 (four issues). Add
$2 if you want your copies mailed first class.
Foreign: $11.50 (airmail). Canadians: either $8
money order or $9 personal check. The Absolute Sound, Box 5, Northport, New York 11768.

FACTORY-AUTHORIZED

4499.
NEEDLE AND STYLUS CARE SERVICE

If you are unsure as to the condition of your
stylus, forward your stylus, carefully packed,
to: Needle in a Haystack, Inc., 6749 Springfield Mall, Springfield, Va. 22150, together
with remittance of $1.00. Your stylus will be
inspected and returned within 48 hours with
a report stating its condition.

RADIO PROGRAMS
THOUSANDS OF OLD RADIO COMEDIES,
Dramas, Band Remotes, Mysteries, etc. $6.00
for 6 Hour Reels. Catalogue $1.00 (Refundable). Cassettes also available. RADIOVOX
1756 Washtenaw, Ypsilanti, Michigan 48197.
RADIO PROGRAMS, Reels, $1.00
hour! Cassettes, $2.00 hour! Catalog. $1.25.
AM TREASURES, Box 192M, Babylon, N.Y.
11702.
1930.1962

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

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

HOME MOVIES
CAGNEY! BOGART! DRESSLERI FAIRBANKS!
FLYNN! TEMPLE! SWANSON! Many more!
The usual, the unusual; 16-S8-Bmm sound &
silent 200 ft. S8-8mm sampler $2.00 Cat. free.
Thunderbird Bx 4081 -AM, Los Angeles 90054.

INSTRUCTION &
EDUCATION
ELECTRONICS!
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 60-

DIGITAL

AUD, Wayland, Mass. 01778.
LEARN DESIGN TECHNIQUES. Electronics
Monthly Newsletter. Digital, linear construction projects, design theory and procedures.
Sample copy $1.00. VALLEY WEST, Box 2119H, Sunnyvale, California 94087.

SHORTWAVE
FIRE Dispatchers. Catalogs
show receivers: exclusive directories of "confidential" channels. Send 100 stamp. Communications, Box 56AU Commack, New York
11725.
POLICE

SPEAKERS

YESTERDAY'S RADIO PROGRAMS ON TAPE.
Catalog $1.00 refundable first order. Adventures, Dept. A-7, 1301 N. Park Ave., Inglewood,
Calif. 90302.

OLD RADIO PROGRAMS on tape and cassette.
Catalogue 50e. 30 minute sample tape with
catalogue $1.25. Satellite Broadcasting, Box
512, Miami, Florida 33165.

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

MUSICAL INSTRUMENTS
30% DISCOUNT. Name Brand Musical Instruments. Free Catalog. Freeport Music, 455R
Route 110, Melville, N.Y. 11746.

HIGH FIDELITY

-

SAVE HUNDRED; 41/'"
OEM replacements for reflecting arrays. $7.98
postpaid. Big quantity discounts. Free specifications. Auratone, Box 580-12, Del Mar,

LOUDSPEAKERS

California 92014.
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.

-

-

Electronic
EMPLOYMENT INFORMATION
How to earn $15,000.20,000
yearly. Not field service. Not overseas. Work
in U.S.A. Details $2.00. WENDEL L. DANIELS
CONTRACT ENGINEERING, 8450 Anthony
Wayne Ave., Cincinnati, Ohio 45216.

technicians

HEAR

97225.

MUSICAL SPEAKERS REPAIRED
ALTEC WARRANTY STATION

Hughes Electronics Service
45 Dunn St., Asheville, N.C. 28806

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

AZ 85702.

BROADCAST SERVICE
AUDIO/VISUAL ENGINEERING CONSULTANT
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.

STAMPS
PLATE BLOCKS Special Offer 1456-9
$12.00 P/10, 1480-3 $11.00 P/10. Many
Others. Free list available. Technalyst, 17
Cedarwood, Commack, NY 11725.
U.S.

AUTO ACCESSORIES
CORVAIR PARTS-SAVE! 500 for large catalogue. Clark's Corvair Parts, Colrain, Mass.
01340.

HELP WANTED

DOUBLE TAKE! Multimeter becomes dwellmeter/tachometer. Instructions $2.00 H&F
Mattice Enterprises Rt. 3, Box 175-A Orland,
California 95963.

RECORDISTS NEEDED. Excellent
remuneration. We train and equip. Modest investment required. Write Box 278, Englewood,
Ohio 45322.

DYNAKITS, lowest prices. Underground Hi-Fi
Sales, Rt. 1, Box 177, Arnold, Md. 21012.

CASSETTES DIRECT FROM MANUFACTURER.

Wholesale prices. Write or call collect. CREATIVE COMMUNICATIONS, INC., P.O. Box 7780,
Waco, Texas 76710. 817/776 -1230-Charlie
Coffee.

ONLY

Warranty Station for Crown International. Factory -trained technicians. Also Phase Linear,
other professional lines. Audio Analyst, 3955
Forsyth Road, Orlando, Fla. 32807. 305-678-

HELP WANTED

SERIOUS

PLANS & KITS

AUDIO
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Separation saved our marriage
thanks to Marantz speakers.
"Where's the flute Henry?" my wife complained constantly. was about ready to leave her. Then we saw a Marantz
dealer. He told us that separation of sound is 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
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.

M1C1K4WZLIWINeellli.e
We sound better.

©1973 Marantz Co.. Inc.. a subsidiary of Superscope Inc.. P.O. Box 99P. Sun Valley, Calif. 91352. In Europe: Superscope 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 tree catalog.
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The Great CassetteNews"
from

KENWOOD

KX-710
Stereo
Cassette
Deck

A N_ew Low in
...Wow and Flutter!
A New High in
...Frequency Response!
A New Look in
...Control Convenience!
A New Range of
...Automatic Features!
The KENWOOD KX-910 and KX-710 Stereo
Cassette Decks with Dolby bring you all the great
'news' that only KENWOOD can deliver: new
engineering, new design concepts, new features.
And best of all, new state-of-the-art performance
with cassette convenience.

KX- 910

Stereo
Cassette
Deck

Wow and Flutter Reduced
to Less Than 0.1%

WOW & FLUTTER CHARACTERISTICS
KX-710, KX-910
W
R
M
S

o

I I
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II

A massive new flywheel (90 mm in diameter), precision -polished to absolute roundness. A high-powered, high -torque motor
(70 gram -centimeters) to drive it. A

ti Il n1,112 1' L8.11711 I Lt41l/lfa I r411w W1T.

capstan shaft machined to the critical
tolerance of 0.1 micron. Together they

IJ0111IV. I

give these sleek new units smooth, stable
operation and cut wow and flutter to less
than 0.1%.

0.1

I

CHROME

ON

ON

NORMAL.111
AUTO

L
OFF

TAPE MEMORY
OLD FERRITE

s

OFF

ALC

1

NEW
KENWOOD FERRI

Extended Frequency Response
A newly designed tape head made of Heat
Compressed Ferrite is precision -fabricated
to a head gap of only 1 micron, extending

frequency response to soaring new highs
(16 kHz). This harder, denser, more durable ferrite will not fissure or wear away
the precision head tolerance, so the performance you enjoy today will be just as
brilliant years from now.

A New Error -Free Control Panel
A new 'mistake -proof' control panel positions all the controls that end or interrupt
play i.e. EJECT, STOP, PAUSE away
from the other control functions and
organizes them in a series of short/long/
short bars. The PLAY key is enlarged to
differentiate it. And all the functions are
clearly marked. Little chance of pushing
the wrong button!

-

-

These are just a few of the 'news' that make the
KENWOOD Cassettes big news. For complete
information, visit your KENWOOD Dealer, or write...

More New Automatic Features
For professional results every time,
KENWOOD has a plethora of automatic
features: Auto Level Control monitors incoming signals and reduces them to safe
levels. Auto Tape selects the best equalization for every type of tape. Memory
Rewind locates a desired program. And,
of course, Dolby virtually eliminates high
frequency hiss.

the award approach to quality

KENWOOD
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Broadway, Gardena,. N.Y. 9011377
72-02 Fifty-first Ave., Woodside, N.Y. 11377
In Canada: Magnasonic Canada, Ltd.
15777-02ift

