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“Omnidirectionality is Not a substitute for
other high fidzality specifications; it cannot
compensate for poor frequency response or
high distortion.”

£

. an unduly high percentage of reflected
sound would never be a problem in a normal
listening room.”

“Quadraphony also benefits from properly
positioned semi-directional and directional
sound sources.”

“On:e the supporters of omni-directional speakers have admitted that
the generally lose a lot of directional information and suffer from rather
ex._.2me distortions of lateral perspective, then I will admit that they
may indeed prefer this sort of sound and that they have every right to.”

“The response characteristics' produced by a
dipole laudspeaker is apt to be less affected by
room acoustics than that produced by a omni-
directional system.”

“Omni-directional loudspeakers produce a
relatively limited area of quadraphonic per-
ceptior..”

“The response from an omnidirectional loud-
speaker is rather unpredictable near reflecting
walls or corners.”




phase distortion, 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 elimin -
ated with a signal to noise ratio of 75dB.

Exclusive Phase Lock Loop (PLL) IC
circuitry in the TX-89100 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
itis 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

TX-9100 TX-8100 TX-7100
FM Sensitivity (IHF) 1.5uV 1.8uv 1.9uv
Selectivity 90dB 80dB 60dB
Capture Ratio 1dB 1dB 1dB
S/N Ratio 75dB 70dB 70dB
Image Rejection 110dB  100dB 85dB
Stereo Separation  40dB 40dB 40dB
Distortion (THD)
Mono 0.2% 0.2% 0.2%
Stereo 0.3% 0.4% 0.4%
Spurious Response 110dB 100dB 100dB

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
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Two 15,000u” 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

Interior view. SA-9100



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

With this new line of tuners and amplifiers,
Pioneer presents many ingenious
nnovations in circuitry that are being used
fcr 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.

The Tuners: TX-9100,
TX-8100, TX-7100

F\ front end — an engireering triurrph
Tne height of sophistication, the TX-3100's
stabilized, drift-free frort end replaces
peinted circuit boards with completely
metallized constructien. The same used in
high precision communications equipment.
Employing three dual gate MOS FET’s
and a buffer circuit in the local oscillator,

Exclusive heavy gauge die cast aluminum
housing assures uncanny stability.
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there’s exceptiorally high gain with
extremely low ro se. Two tined RF stages
with a 5-gan3 variakle tuniig capacitor
cortribute ta the highest selectivity (90dB)
anc astonisting =M sensitivity (1.5uV).
The exclusive usz cf a heavy gauge die
cast alumirum housing assures uncanny
staoility.

IF section — th2 2pilome of

adwanced research

In the pursu'zof exczllence, significant new
IF section technology was developed. The
result is optimun selectivizy with minimum

TX-91C0 interior view.
Chrome plated shielded front end
housing and multiplex section.
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Announcing a major breakthrough
that will have universal impact
on all future high fidelity
.components and their
performance.

“HREEVE N




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 enciosed 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 1KHz is an unbelievable
250mV, and 1200mV at 10KHz!

Twin stepped tone controls.
r—-EASE-ﬁ

100z
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80Hz
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Main Control Curves
(Sub set at Flat)

The controf 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.

—— TREBLE——

10K

Sub Control Curves
(Main 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
ditferential 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
and loudness
contour controls
adjust to listening
preference

Three controls
working together
adjust to any degree
of loudness. The
level set control is
the primary volume
control. Its maximum
loudness setting

is 0dB.

Successive settings

20uHz

result in lower gain.
Once the desired
volume is obtained,
the volume control
is used for fine
adjustments within
the given

range. While the loudness contour boosts
bass and treble, it may also be used

of —15dB and —30dB

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
one 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

SA-9100 SA-8100 SA-7100
Inputs
Tape monitor—S/N | 2-80dB | 2-90dB | 2-90dB
Phono—S/N 2-80dB | 2-80dB | 2-80dB
Auxiliary—S/N 2-90dB | 2-90dB | 2-90dB
Microphone—S/N 2-70dB | 2-70dB | 1-70dB
Tuner—S/N 1-90dB | 1-90dB | 1-90dB
Outputs
Speakers 3 2 2
Headsets 1 1 1
Tape Rec. 2 2 2

with the level set control. The = gopsistent power for every requirement

more advanced the position
of the level set control, the

lower the effective range of
the loudness contour.

. . SA-9100
The original and positive SA-8100
speaker protector circuit SA-7100

Since the signal is fed

directly to the speakers

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

r onc @
e auxs
runen
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b

Max - —
Convenient program source
selection switch & control lever.

WPIONEER

when you want something better
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RMS power RMS @ 8 ohms RMS @ 4 ohms
both channels both channels single channel
driven driven @ 1KHz driven @ 1KHz
20-20KHz

60+60 watts 65165 watts 100+100 watts
40+-40 watts 44444 watts 60460 watts
20+-20 watts 22422 watts 3636 watts

This new lineup of Pioneer tuners and
amplifiers is ungquestionably 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—-$399.95; SA-8100—$299.95;
SA-7100—$199.95.
TX-9100—$299.95; TX-8100—$229.95;
TX-7100—$179.95.
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 $119.95
each, with walnut cabinet.
U.S. Pioneer Electronics Corp.,
178 Commerce Rd., Carlstadt, New
Jersey 07072

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



Number 93 in a series of discussions
by Electro-Voice engineers

BASS IS

BASIC

FRED NICHOLS
Manager,
Consumer Products

Creating truly fundamental bass with
an acoustic suspension speaker system
is often an exercise in frustration. It re-
quires substantial power, plus a speaker
that can move extreme distances without
distortion. And as the woofer cone area
is reduced the problem becomes more
and more acute.

Luckily the typical distribution of energy
in the lowest octaves for most music is
usually modest, so that speakers are
called upon to produce deep bass much
less often than commonly supposed, even
when reproducing organ and orchestral
music. Nevertheless, the capability to
accurately reproduce the lowest octaves
is one greatly sought after and highly
prized.

A re-examination of audio basics,
primarily inspired by research by A_ N.
Thiele, has led E-V to develop new
speakers based not on the ubiquitous
sealed box concept, but ratheron a
sophisticated analysis of the vented en-
closure. The first new system using this
basic approach is the Interface: A. Unlike
small sealed systems, the woofer ex-
cursion for this system actually diminishes
as the system approaches resonance,
thus permitting an extension of low
frequency response without major
penalties in efficiency or increased size.

To achieve the low frequency limit of
32 Hz (3 dB down point) from this 6th
Order Butterworth-tuned system, re-
search results suggested the use of an
8-inch woofer, matched to the enclosure
volume with the equivalent of a 10-inch
diameter, 20-foot long vent. But examina-
tion of the system reveals neither vent nor
duct! Instead a vent-substitute is em-
ployed. This takes the form of a 12-inch
cone assembly that is controlled in mass
and compliance to be the mechanical
analogue of the desired acoustic vent
system. It has no voice coil or magnet but
moves solely in response to the motion
of the 8-inch woofer. Itis fascinating to
watch the 12-inch vent-substitute moving
vigorously at 32 Hz in response to the
woofer whose motion is barely detectable!

In combination with an active equalizer
that adds a modest 6 dB boost at 35 Hz,
Interface: A extends low frequency
response well below that of a sealed sys-
tem of equivalent size and efficiency, yet
without increasing woofer excursion.

The same principles of vented system
design have also been applied by Ray
Newman, E-V Senior Product Engineer, in
creating the new Sentry Il monitor sys-
tem. In this instance, high efficiency for
studio use was a major design goal, and
it is achieved with a larger enclosure, a
15-inch woofer and a ‘‘real” vent. The
result is a system capable of low fre-
quency performance uncommon in past
high level monitor systems.

For reprints of other discussions in this series,
or technical data on any E-V product, write:
ELECTRO-VOICE, INC., Dept. 333A
602 Cecil St., Buchanan, Michigan 49107

ElecthoYorec”
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IMPROVE
YOUR HEARING

FOR $200.

Sometimes high fidelity people lose
sight of what it’s all about: Sound.

The ultimate test of any piece of
high fidelity equipment is what you
hear.

That'’s why, of all the statements
made by equipment reviewers about
our Garrard Zero 100, the most
significant were these:

“Using identical virgin records,
and virgin styli in identical good
cartridges, the Zero 100 on occasion
sounded markedly ‘crisper’ than
other turntables.” Rolling Stone.

“A listening test proves to bring
new life to many records, noticeably
reducing distortion on the inner
grooves.” Radio Electronics.

P.U.arm

. -
ickup head pivots Artcuiing a2
arm

Stylus, in this direction as arm

Ncmssucords. pivot—fixed  fixed

I

~1
B

|
T
I
Pickup arm Articulating arm

“From about 7 in. diameter to
runout, the Zero 100 delivers
considerably less distortion and
greater definition than with the
same pickup mounted in a standard
arm. The improvement in sound
quality is notably impressive.”

Elementary Electronics.

“The articulated arm of the Zero
100 produced less distortion, and
therefore greater definition, on
high-level, musically complex
passages, from the inner grooves.”

Hi-Fi Stereo Buyers’ Guide.

That'’s what reviewers actually

Check No. 2 on Reader Service Card

heard when they tested the first
automatic turntable with Zero
Tracking Error. This is, to our
knowledge, the first time a
turntable has been given credit for
making records sound better.

True tangent tracking geometry. «_
The Zero 100 tone arm.

— / o voiart prove
Cartridges and other components,
yes. But never a turntable — until the
Zero 100.

By this time you probably know
how we achieve Zero Tracking Error.
The principle of the articulating arm,
continually adjusting the angle of
the cartridge so it is always at a 90
tangent to the grooves, is a simple
one. But the ingenious engineering
and the development of the precision
pivots to make the principle work,
took several years.

But enough from us. Let’s go back
to what the reviewers say about the
Zero 100.

“It probably is the best arm yet

offered as an integral part of an
automatic player.” High Fidelity.

“All of these features combined
into one automatic turntable make
news, even though some are found on
other units. Only in the Zero 100 are
they all put together.” Audio.

When Audio talks about “all of
these features” they’re referring to
such things as our magnetic
anti-skating, variable speed control,
illuminated strobe, viscous-damped
cueing, 15° vertical tracking
adjustment, patented Garrard
Synchro-Lab synchronous motor and
our exclusive two-point record
support in automatic play.

But all of this gets back to our
original point. It is the sound that
makes the difference. Afterall, a
$200 record player should give you a
really meaningful difference. And
the high fidelity experts agreethat
people who own a Zero 100 will hear
better than people who don't.

If you'd like to read the reviews in
full detail, we’ll send them to you
along with a complete brochure on
the Zero 100 and the Garrard line.
Write to:British Industries Company,
Dept. K12, Westbury, N.Y. 11590.

GARRARD
ZERO 100

The only automatic turntable with

Zero Tracking Error.
Mfg. by Plessey Ltd. Dist. by British Industries Company




Focus on open-reel tape
recorders

Buyers Guide—a directory
of 1973 two-channel stereo
and quadraphonic open-reel
recorders

The Language of High Fi-
delity, Part 10 of Martin
Clifford's Guide for Begin-
ners

Equipment Reviews in-
clude:

Design Acoustics D-12 loud-
speaker

Lafayette 4000 quadra-
phonic receiver

Infinity 1001 loudspeaker

AUDIO

About the cover: This is
an attempt to highlight the
different opinions on loud-
speaker dispersion. Read all
the articles and then buy
the kind of loudspeaker
you like best. Remember,
we don’'t all like the front
seat at a concert.

Recording Stereo

Q. I recently bought u stereo rape
deck and am very happy with ir. except
for the fuct thar I haven’t figured out
how 10 make siereo sound on sound
recordings. The manual rells how 1o
make mono sound on sound recordings,
but nor stereo ones. Can vou make any
suggestions for siereo sound on sound?—
Michael R. Martin, APO, New York.
NY.

A. To achieve stereo sound on sound.
you would require an extra playback
head mounted before the erase head.
And you would nced the capability for
monitoring the signal produced by
this head (Signal 1) and at the same
time feeding Signal 1 along with
Signal 2 to your record head (through
your present mixing facilities). Alter-
natively. you could use a tour-track
(quadraphonic) set of heads, along
with suitable switching. so that you
simultaneously go from Track 1 to
Track 2. and from Track 3 to Track
4: and then simultaneously from Track
2 to Track 1. and ftrom Track 4 to
Track 3: etc.

Mr. Martin further writes to present
a solution to a problem encountered
with plastic dust covers for turntables:
“I have some information that may be
of help to other owners ol Dual and
similar turntables with a plastic dust
cover and a light-tracking cartridge.
My Dual is equipped with a Shure
M-9IE that | operate at one-gram
tracking pressure. | have found that on
cold days when the humidity is low
the plastic dust cover develops a static
charge strong enough to lift the tonc
arm (rom the rest in off’ position or
from the record during play. The prob-
lem is made worse it the dust cover is
wiped with a dry cloth. The situation
is easily remedied by taping a four
or five inch strip of aluminum foil
one-halt’ inch wide to the dust cover
so that as long as the cover is in place
the foil contacts the metal of the
turntable base. This prevents the tone
arm from rising.”

Transformerless TV Hook-Up

Q. I want 1o take the TV sound from
the set’s volume control. This, of cowrse.
means connecting the TV chassis 1o the
receiver chussis and to the tape recorder
chassis. The TV is transformerless. It
receives its power throuch a polarized
AC plug. thus grounding the TV chassis.
If the polarity of the TV plug is not
defeared. and if the AC wall recepracle

AR Bdiaaicons Ry

wiring and polariry are compuarible with
that of the TV plug. would it be safe to
make the sound connection described
above?—J H. Ruder. Oklahoma City.
Oklahoma

A. It all your premises are mel. it
seems safe to connect your TV sound
to your audio system in the manner
your propose. But please do not accept
my guarantee for safety. On general
principles. I just don’t like the idea of
connecting a transformerless component
to an audio system.

2- or 4-Channel Recorder

Q. I um considering the purchase of
a Tandberg 14 mono tape recorder. My
problem is in deciding whether to get
this model in two- or four-track form. I
have had experience with four-track
mono recording. and the garbled rumble
produced by bass notes on an adjacent
track during sileni pussages is a plague.
Tandberg specifies —60 db or imore
crosstalhk. Would this be audible? Would
I have this problem with a iwo-rrack
machine? I understand that a two-track
machine would put more signal on the
tape. improving the signal 10 noise
ratio abour 2 db. Would this affect
distortion?>—Stephen L. Kasioras, Alls-
ton. Mass.

A. Crosstalk of -60 db would be
inaudible in as much as other noise
would be at most about -55 db below
the maximum signal level. With good
tape machines [ have not run into the
problem of “garbled rumble™ that you
describe.

Inasmuch as there is wider spacing
between tracks in the case of a half-
track machine than in the case of a
quarter-track one. the former would be
more free of crosstalk. Also. as you
recognize. S/N would be higher for
the half-track machine (about 3 or 4
db higher) inasmuch as this permits
putting more signal on the tape. S/N
is based on a given distortion level. so
there would be no change in distortion.
Another advantage of a half-track
machine is that the wider track permits
better averaging out of tape defects,
such as those causing dropouts. On
the other hand. the half-track recorder
has the disadvantage that azimuth
alignment is more critical. For a given
degree of azimuth misalignment. treble
loss is greater for a half-track unit
than for a quarter-track one.

(Continued on page 79)
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The JVC State-of-the-Art Stereo Cassette Deck with ANRS”

WHAT YOU S

2 Studio-Type Vu Meters ... accurate
enough to be.used for studio recordings

Peak Level Indicator. .. signals when . ]
distortion reaches critical levels Tape Selector Switch...with

pilot indicator. Gives you a choice
of using chrome or normal tapes
(freq. res.: 30-19,000 Hz with
chrome tape)

Automatic Noise Reduction
System (ANRS) Switch .. with
pilot indicator

Slide Level Controls ... for each

channel provides calibrated
adjustments for accurate levels
in recording N

<+— Dual Aux Inputs and Line
Outputs ... plus duplicate
DIN connector allows
hook-up of 2 sound
sources

JVvC MODEL

CD-1668 3-Digit Memory Counter. ..

automatically stops the
tape at a predetermined
point when rewinding

Headphone and Microphone
Jacks ... with headphones level
control switch

Eject Button...ejects anytime
even when tape is in motion

Functional Control Panel ... pushbutton
for ease of operation

WHAT YOU DON’T SEE...

Automatic Eject System With Photo-
electric Cell...a photoelectric cell
senses the end of the tape and auto-
matically stops the tape and pops it up.
It also eliminates any stretch inherent
with tape tension type stop systems
Another JVC unique feature!

Hysteresis Synchronous AC Motor. ..
insures accurate rotation, reducing wow
and flutter to 0.13% RMS

Super Cronios/Ferrite Heads . .. for
extended life (10 times greater than
permalloy) and optimum fidelity for
recording/playback—another JVC
unique feature! Freq. response:
30-19,000 Hz with chrome tape,
30-13,000 Hz with normal tape

New Dual Drive Mechanism ... capstan
and reels are driven separately to
optimize speed performance, maintain
accuracy and reduce wow and flutter

ANRS OFF

*ANRS (Automatic Noise Reduction System)...is the ultimate answer 1
to crisp, clean reproduction from a cassette improving S/N ratio o~
from 50dB to 60dB at 10K Hz for dramatic noise reduction. ANRS ANRS

assures perfect playback of Dolbyized cassettes

.JVI.'.:

1010C
Hi-Fi

For A Free Test Report Write: JVC AMERICA, INC., Advertising Dept. A, 50-35 56th Road, Maspeth, New York 11378

WWW- afeedibabipdiabistomn.com
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Are Signals Too Strong?

Q. Can an FM signal be strong enough
1o cause distortion?

I have a Finco nurnstile antenna on the
terrace of my aparrment. I ger perfecily
goodreception of FM stationstransmitting
from New Jersey, Connecticut, Pennsyl-
vania and surrounding regions. I get
distortion and static only from those FM
stations which transmit from the Empire
State Building.

Can it be possible that the FM signals
from the Empire State Building are so
strong in my area (I live abour eight
miles from the building) thar this causes
the trouble? Is there anything I can do 1o
reduce the disiortion?—Salvatore A.
Mele, Brooklyn. N.Y.

A. If an FM signal is too strong, this
fact is USUALLY not manifested by
distortion. (I have seen that happen, but
so seldom that I have to think in other
terms. as will be shown.}) What usually
happens is that the strong signal appears
at more than one place on the dial or is
heard as background to other, weaker
stations.

I do not think, therefore, that your
problem with FM stations broadcasting
from the Empire State Building has
anything to do with their signals being
too strong. I think that you are either
well shielded from such stations by
other buildings or else you are getting
multipath distortion. The fact that you
hear “static” in addition to the distor-
tion would lead me to believe that you
may be a victim of both situations.

Your FM antenna is not suited to the
elimination of these problems since it
is omnidirectional. Therefore, it will
pickup reflected signals as well as direct
ones. with resulting distortion.

What is required is a directional and
rotable antenna. If it is impractical to
rotate the antenna, simply point it at
the Empire State Building. If distortion
is still present, reorient the antenna so
that it is pointed in the direction of the
reflected signals. It sometimes happens
these reflected signals are stronger than
the direct signals and produce signifi-
cantly better audio quality than when
the antenna is oriented to favor the
direct signal. Because of the directional
characteristics of the antenna, some of
the weaker signals to which you have
listened in the past may no longer be
usable. This is because the antenna is
not aimed at them. At such times as you
wish to hear these stations, the antenna
should be aimed toward them. They
will once again be usable. In fact, they
will be considerably stronger than they
were at the time they were received by
your turnstile antenna.

If your receiver has a signal strength

Joseph Giovanelli

meter. and if this meter is at nearly full
scale—or perhaps pinning—you well
may be the victim of severe overload.
The directional antenna will add to this
situation. but will reduce multipath
distortion effects. Place an attenuator
between the FM set and the lead-in
cable; this should provide less signal
and reduce or eliminate the overload.

FM Reception Problem

Q. Last year I bought a Kenwood
TK-140 receiver. I had been using ua
little wire antenna that came with it
until last week when I put up an out-
side antenna. Everything works fine
except one thing. With the outside an-
tenna I get a very annoying “frying”
sound. Further, when listening to one
particular starion I get a “motorboating.”
When I disconnect the anienna, the noise
stops. Therefore, the problen is not the
receiver. What is my problem? What can
1 do abour it?—Lloyd Luper, Inglewood,
Calif.

A.1am not sure I know what is taking
place in your receiver to bring about
the “frying” and “motorboating.” My
best guess is that the increased signal
strength provided by your new antenna
is causing overload problems in your
receiver.

The sole purpose your antenna serves
is to increase signal strength; it does not
produce noise of its own (at least not of
the kind you have described; antenna
noise could only be a factor with the
most advanced possible circuitry when
receiving very weak signals.) The only
conclusion I can come to is that the
receiver is to blame—in some way lack-
ing the ability to handle strong signals.

This condition should not exist. The
receiver should be checked.

“Motorboating” is generally associ-
ated with power or r.f. by-pass capacitor
problems. It may be that yours is a
marginal case, manifesting itself only
under strong signal conditions.

“Frying” is often an indication of
some stage breaking into oscillation—
another indication of defective by-
passing.

If you have background in servicing
electronic equipment, [ suggest that
you shunt various r.f. and i.f. decoupling
capacitors with new ones known to be
good. Shunt them one at a time while
the setisin operation WITH THE OUT-
SIDE  ANTENNA CONNECTED.
(Keep the leads as short as possible so
the inductance in the leads won’t mini-
mize the by-passing action of the ca-
pacitor. This is most likely to be a factor
when an r.f. stage is involved.) One
capacitor probably will be found which
will eliminate the “frving.”

AEcE nRBdREIS1oNS Tk

Intermittent FM Antenna Problem

Q. I am experiencing an intermitrent
problem in my FM antenna system. [
am using a Finco FM-4G antenna,
mounted on a rotator and supported on
a 40-fi. ielescoping pole. I use two an-
tenna-mounted boosters; one is a Jer-
rold Powermate transistor booster of

fairly recent manufacture which is de-

signed for TV and/or FM use. The
other is an older model Blonder-Tongue
tube-type unit for FM only. The prob-
lem I have manifests itself when the
wind blows. It is an intermittent pop-
ping sound in the speakers. At the same
time the signal-strength meter jumps.
Incidentally, the receiver is a brand-
new Marantz Model 22.

I first changed the lead-in, thinking
this was the obvious answer to the prob-
lem. No change. I then substitured the
older booster for the transistor one. Still
the same problem. I have double checked
all connections. | am certain there are
no loose ones. I am now completely
puzzled. I do not know what to try next.
—John F. Wieland, Liberal, Kansas

A. Because your problem with FM
reception occurs only when the wind
blows, the receiver cannot be the cause
of the trouble. The receiver, after all,
is not subject to wind. You are on the
right track, therefore, when you think
in terms of the antenna system.

You said that you changed the lead-
in. Have you changed the cables which
inter-connect the antenna mounters
and the antenna? The cables must have
slack in order for the rotator to turn.
This slack loop may blow in the wind.
If the conductors break under the in-
sulation, you will not see the break.
Nevertheless, the cables will become
intermittent as the contact is made and
broken with the cable’s motion. The
antenna itself can cause trouble. Check
all rivets to see that they are tight
Loose rivets mean loose elements,
which will result in poor contacts as
the antenna is blown in the wind. It
may well be that you have made the
connections secure at the antenna ter-
minals as far as the cables are con-
cerned. Have you checked to see that
the screws are snugged up against the
driven elements? If the lock nuts for
these screws are loose, this looseness
will cause intermittent operation of the
antenna.

I suggest that the mast be grounded.
If this has already been done, check
that the ground is intact, with no
broken insulation and no wires broken
under the insulation.

Check that the guy lines are tight
and thus unlikely to make intermittent
contacts with surrounding objects. &



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

Power You Can Count On

One of the DC300A’s most outstanding features is
that it has double the number of output transistors.
This means effectively twice the muscle of the old
DC300 — at the same price. Each channel has eight 150-
watt devices for 7200 watts of power dissipation per
channel. The DC300A is rated at 150 watts per channel
continuous into 8 ohms with both channels driven, 300
w/ch into 4 ohms or 500 w/ch into 2.5 ohms.

Two Amplifiers in One

As a dual-channel amplifier with separate level con-
trols and circuitry for each channel, the DC300A is
almost two amplifiers in one. This gives you additional
flexibility in controlling your speaker load, as when driv-
ing separate front and back speaker systems in a large
auditorium, or when bi-amping a system. For 600 watts
continuous output at 8 ohms, the DC300A converts to a
mono amp with two plug-in parts. This makes it possible
to drive a 70-volt line directly without a matching
transformer.

Superior Output Protection

The DC300A output protection circuitry is a rad-
ically new design which completely eliminates DC fuses
and mode switches and further reduces service problems
to the negligible level. It is superior in every way to the
old VI-limiting circuit pioneered by Crown and now
used by most other high power amplifiers, since it intro-
duces no flyback pulses, spikes or thumps into the
output signal, whether operating as a single-or dual-
channel amp.

’ I HE

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

Lowest Distortion and Noise

Also new is the DC300A’'s IC front end, which sets
new world’s records for low distortion and noise. At
the 8-ohm rated output, IM and harmonic distortion is
less than 0.05% full spectrum; hum and noise is 110db
below. Servicing — if ever necessary — is a snap, since
removing the front panel accesses the entire circuitry.

Although it is a completely redesigned model, the
DC300A has inherited some characteristics from its
predecessor:
PRICE - $685, the same as the 1968 introductory price,
incredibly. As two amps in one, it will probably give
you or your customers a welcome cost-break when you
design your next multiple-amp system.
WARRANTY - three years, covering all costs of parts,
labor and round-trip shipping.
COOLING - excellent heat dissipation provided by
massive cooling fins and the entire chassis itself.
DEPENDABILITY - stringent pre- and post-inspection
and testing proves every electronic component, every
circuit module and every finished unit, to bring you one
step closer to install-and-forget field dependability.
PEOPLE - the same innovative design team and care-
ful craftsmen who made the DC300 such a sound success.
And the same knowledgeable customer-service men
ready to discuss your special application and send you

detailed technical data. Phone 219 + 294-5571 or write
Crown International, Box 1000, Elkhart, Indiana 46514.

= Crown

MADE ONLY IN AMERICA

Check No. 4 on Reader Service Card

CR106-3
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T'S LIKE
‘NOTHING’
ELSE FOR

LENC
PROFESSIONAL
L75 TURNTABLE

139
AND DUST COVER

INCLUDES BASE.

When the Swiss make a watch, they make
awatch. And when they make a turntable,
they make stereo history!

The Swiss-built Lenco Professional
L75 Turntable brings you closer to
‘NOTHING" than any other comparable
turntable. (“NOTHING", of course, is the
elimination of everything that interferes
with the perfect reproduction of stereo
sound.) Moreover, the L75 is loaded with
features an audiphile could learn to love:
1 Low mass cartridge head,

2 precisely balanced tonearm,

3 Infinitely variable speed control,

4 viscous-damped cueing.

Write for the full, exciting specs to:
LENCO Division, Benjamin Electronic
Sound Corp., Farmingdale, N.Y 11735
A division of Instrument Systems Corp.
Available in Canada.

LENCO

DIVISION OF

puts more engineering in...
s0 you get more music out.
Check No. 5 on Reader Service Card

WHAT’S
NEW

INAUDIO

4-Way Speaker System
Audioanalyst  introduce Model
A-200, a four-way speaker system using
five direct radiators installed in a sealed
enclosure. A 12 inch wooler with a low
density cone. a 5 inch mid-range, a
3% inch tweeter and two angled 2 inch
super tweeters are said to provide a
frequency response from 30 to 20.000
Hz with 180 degree dispersion. Level
controls allow for adjustment of the out-
put ol the mid-range and tweeters. The
oiled walnut enclosure meusures 27 X
15 X 12% inches. Price: $225.00 East
Coast; $239.00 West of the Mississippi

Check No. 64 on Reader Service Card
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4-Channel Amplifier

Heath announce the AA-2010, featuring
four conservatively rated amplifiers
and built-in decoder. Decoder circuitry
decodes all currently available matrix
encoded records and, with the flip of
a mode switch, handles any discrete
4-channel material. The unit is said
to enhance stereo material by feeding
the out-of-phase ambience, common to
2-channel programming. to two rear
speakers to produce a realistic 4-
channel sound. Power rating is 260
(4x65) watts into 4 ohms. 200 (4x50)
watts 1nto 8 ohms and 120 (4x30)
watts into 16 ohms. Heathkit mail-order
price: $359.95.

Check No. 66 on Reader Service Card

BSR 710X Turntable
Newest product from BSR is the 710X
which is a 710 turntable complete
with base, dustcover and Shure M9I1E
cartridge. The 710 uses a similar
mechanism to the 810 and has the
same anti-magnetic platter, anti-skating
adjustment and push-button controls.
Price of the 710 is $129.95 and the
710X is available at a special package
price.

Check No. 67 on Reader Service Card
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New Pioneer Amplifier

Pioneer have just announced a new
integrated amplitier, model SA-9100. It
is rated at 75 watts per channel into
8 ohms and 100 watts per channel at
4 ohms. Distortion is less than 0.1%
and there are four tone controls—two
tor treble and two for bass. Turnover
frequencies are 50 and 100 Hz, 10
kHz and 20 kHz. Other features
include provision for two tape re-
corders. two phono pickups and two
auxiliary inputs. Price: $399.95.

Check No. 65 on Reader Service Card

WWW.ansacineadrdiahistony com

Crown Amplifier
The Crown DC-300A features a new
output protection circuit design for use
with highly reactive speaker systems.
The new output circuitry has allowed
the elimination of the DC fuses and
the protection mode switch, with a con-
sequent simplitying of the operation
of the amplitier. Power rating is 150
rms per channel. Price: $685.00 without
optional walnut cabinet.

Check No. 68 on Reader Service Card




il you are
serious about
music

nse the tape
of the pro.
Tk

Ask any artist or

musician, any recording engineer
or audiophile, chances

are h= uses TDK for his professional
work. Unmatchéd in

purity and fidelity over the full
range of human

hearing, crystal clear inits dynamic
response and with

complete reliability, TDK truly is

the tape of the expert.

Cassettes, 8-track cartridges or
reel-co-reel, in the

widest choice of formulations and
lengths, including

cassettes running as long as 3 hours.

- N N
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e T DK puidte 10 cnmosios
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Ask your deater how to get a $10-value TDK Cassette Showcase for only $4 when
you buy 3 TDK cassettes; it comes with a copy of TDK's 'Guide to Cassettes.” Or
write us directly for a free copy of the Guide.

(%ﬂt&&}z e ols

TDOK ELLECTRONICS CORP )
23-73 48TH STREET LONG ISLAND CiTY, N.Y. 11103 « 212-721-6881
In Canada, contact: SUPERIOR ELECTRONICS INC Montreal ®
Check No. 6 on Reader Service Card
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The QUAD
Electrostatic was the
first full range elec-
trostatic loudspeaker
produced commercially
and is still the standard by which all others
are judged. Using closely coupled moving
elements some two hundred times lighter
than the diaphragms of moving ¢oil loud-
speakers and being entirely free of cabinet
resonances and colouration, this loud-
speaker overcomes the usual major prob-
lems of loudspeaker design and provides
remarkably natural reproduction of sound.
This explains why the QUAD electrostatic
loudspeaker is used by broadcasting and
recording organisations all over the world,
in applications where quality is of prime
importance, and as a standard :of refer-
ence by the majority of Ioudspeaker
manufacturers.

QUAD for the closest approach to
the original sound.

QUAD

is a registered trade mark

For details of your nearest dealer
write to Acoustical Manufacturing Co. Ltd.,
Huntingdon PE17 7DB, England.

Check No. 7 on Reader Service Card

Behind The S

Cenes Bert Whyte

HE YEAR OF 1973 is scarcely a
I week old and as 1 write, the
advance parties of the various
audio manufacturers are arriving in
Chicago to set up their exhibits at the
first Midwinter Consumer Electronic
Show. Well, better them than me,
friends. I used to live in Chicago, and
[ vividly remember those ice-pick
winds sweeping in from Lake Michi-
gan. The powers-that-be say they need
this new CES at this frigid time of the
year, because things are happening so
fast in the industry, that the annual
late spring shows are too far apart in
time to adequately cover new develop-
ments. Perhaps they are right. I have
heard many pro and con comments
from manufacturers regarding the
necessity of this new show. I must say
however, that 1 am passing on this
show because in my particular areas of
interest, my spies tell me that nothing
earthshaking is likely to happen.

There have been many pronuncia-
mentos that 1973 will be the year that
quadraphonic sound comes into full
flower. Well, this is probably what
should happen, but in my opinion,
when we are nursing our 1974 New
Year’s hangovers, we will still not have
arrived in this golden era. In spite of
some ill-considered and premature
statements in certain  publications
claiming that “the quadraphonic battle
has been won”, there is not at this
moment any existing or officially
recognized (in the sense of RIAA
approval) standard for four-channel
sound. Nor can any of the competing
quadraphonic systems make any really
valid claim to pre-eminence, or the
status of an unofficial “standard.”
What has happened is a certain con-
solidation of resources in the EV/CBS,
QS and CD-4 camps. Each has made
advances to the extent that each treats
the others with new respect. The battle
lines are still drawn, but there are
the beginnings of wary communication
between the contenders. There have
been overtures made with some inter-

10
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esting proposals advanced, even if
none of them were given more than
polite consideration. The combined dis-
crete/matrix disc has been discussed
anew, even though action on this is
unlikely now or in the forseeable
future. To top all this, there have been
speculative, but nonetheless deeply
probing looks at the various video
disc systems, which with their very
wide bandwidth as compared to audio
discs offer interesting possibilities for
multi-channel stereo recording. To
most receiver manufacturers. alert to
this situation, the name of the game
is non-obsolescence, and the bolstering
of consumer confidence in their prod-
ucts. Thus by the time the regular
CES rolls around in May or June, you
will almost certainly see receivers with
built-in  discrete and matrix four-
channel facilities, or in some cases, at
least built-in matrix quadraphonic with
provision for discrete four-channel
add-on units. In a nutshell . . . co-
existence between the opposing camps
is the order of the day, at least for
the present. Fragile and tenuous
though this situation may be, the
action of the manufacturers in incorpo-
rating all the competing four-channel
systems in their units cannot but help
to offer some degree of stability to the
presently confused situation in the
merchandising of quadraphonic prod-
ucts. It is true of course, that consumers
who want to use the CD-4 facility
built into their units will still have to
buy a special phono cartridge for that
purpose. As far as the music dealer is
concerned, even if this is an interim
situation, he is not too badly off.
Today a dealer often carries the same
recording as a stereo disc, an open reel
tape (sometimes as a discrete four-
channel tape), an eight-track cartridge.
a four-channel cartridge, and a cassette.
If matrix stereo discs and CD-4 dis-
crete stereo discs are added to his
inventory, this should not be a partic-
ular burden. After all, Columbia and
RCA have their own exclusive artists
and they rarely interchange talent. If

AUDIO - MARCH 1973



OYNSCD  am-Fa TUNER

EM  MOND' STEREQ AaM
ELTA

am NAR MED WIDE

New! aynaco
Ar-6 am-fm tuner

The cosest approach to high fidelity AM!

Wide-band, ow distortion AM with tae impeccable specifications ycu'd expect
frar Dynaco. An exclusive audio bandwidth circuit axtends tke audio range
when the signal quality warrants t for the best AM you've ever heard: vet it
reta.ns sharp 55 dB selectivity with a 12 section LC des.gn IF fiiter. Switch to
normal reception for weaker signzls, or to a narrow bandwidth fcr high inter-
ference conditicrs. Coupled with zll the superlative performancz and features
of the FM-5 (test reports on request), the AF-6 kit tekes just two evenings to
build. Now you can enjoy the unmztzhed ccnvenience: of Dynatune™ automatic
FM tuning with sound which is “entirely a function of the FM program quality"”
according to Stereo Review, plus AM that may fool you nto thinking it is FM.

$199.95 kit; $299.95 assembied
Walnut cabinet shown $17.95

olynacao IncC. oo e

3060 JEFFERSON ST., PHILADELPHIA, PA. 19121
In Canada DYNACO OF CANADA LTD., Montreal, 760, Cuebec, Canada




AURALINEAR
SPEAKERS

NEW
from GROWN

Introducing the first speakers worthy
of the Crown name — Auralinear Speaker
Systems. Four models of unique electro-
statics that are as far ahead of ordinary
speakers as the DC 300 was ahead of all
other amplifiers when it was introduced.

The electrostatic design has potential
for the finest response and lowest distor-
tion, but previous electrostatic speakers
suffered from three major weaknesses:
(1) inability to deliver realistic sound
pressure levels, especially at low fre-
quencies (2) fragile, unreliable elements
(3) poor dispersion.

All of these problems have now been
beautifully resolved in the Crown Aura-
linear Speaker Systems, by uniting radically
new extended-range electrostatic radiators
with special acoustic suspension woofers.
One result is accurate reproduction of
clear, high frequencies with none of the
crackling, frying sounds that characterize
many of today's electrostatics. We call it
honest sound.

For the location of your local Auralinear
dealer, write Crown, Box 1000, Elkhart,
Indiana, 46514. model

e ES-224

R )
FOUR MODELS

ES§224:24 bidirecfional .
;radiators
2:10" woofers
resp.22-30,000Hz
crossoyef at 350Hz
ES21212 biditectional
fadiators
2-10" woofers
resp. 22-30,000Hz
crossover at 375Hz
E£S26- 6-radiators
2-10" woofers
resp.25-30,000Hz
crossover at 1500Hz
4. 4 radiators
£sl 1-10” woo

crown

Check No. 8 on Reader Service Card

you want an Elvis Presley recording,
you buy it from RCA. II' you want
Streisand. you buy it from Columbia.
Whether the recording is discrete or
matrix quadraphonic is of little conse-
quence to the consumer. His present
stereo phono cartridge will playback
either kind of disc. At a later time if
he is so inclined, he can acquire the
means for quadraphonic playback of
the discs. Everything considered. one
must say that the four-channel stereo
situation is improving, to the cxtent
that those dealers who have been
hesitant about making a vigorous
sales effort on quadraphonic sound,
can now undertake such a campaign
without compromising their integrity,
or shortchanging their customers.

Whether one advocates the EV/
CBS, QS, or CD-4 quadraphonic
systems, there is no argument on the
basic root choice of format for source
material. This is of course, a four-
channel, in-line discrete stereo tape.
It makes no difference whether the
tape was mixed down from an eight
or sixteen or even 24 track recording,
or was the minimal straight four-
channels . . . it is the final discrete
tour-channel stereo music source that
is used to make whatever tormat of
quadraphonic disc. Needless to say, it
has long been acknowledged that as
far as home listening to quadraphonic
sound is concerned, the discrete four-
channel stereo tape is the tops in
quality.

In every field of endeavor, and with
almost every kind of product, there
always is a super deluxe model . .
the ne plus ultra . . . the cat’s meow!
Recently Vanguard Records has come
out with a strictly Rolls Royce qual-
ity open reel discrete four-channel
sterco tape. This 7' ips tape is re-
corded with Dolby B Type noise re-
duction in both the front and the rear
channels. Quite obviously you need
two Dolby B outboard boxes of the
type manufactured by Advent, Teac,
Concord and similar units. To save on
cost, you might want to use the least
expensive units made by these com-
panies. For example. two of the Advent
101 units can be had for the price of
their Model 100. They do an excellent

job, albeit without the conveniences

of the higher priced unit. It is equally
obvious that even this expedient is
still a  fairly expensive proposition.
The real answer to the playback of
these fore and aft Dolby B Vanguard
tapes, is in the 1C chip of the Dolby
B circuit being made by the Signetics
Company. Presumably, with the intro-
duction of this type of tape, there
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would be those manufacturers venture-
some enough to incorporate two of
these chips into an inexpensive four-
channel stereo Dolby B Type noise
reduction unit. 1 should emphasize
that these Vanguard Dolby B tapes are
not experimental. They are commer-
cially available, and [ have been told
that most of the stores that had the
tapes have already rc-ordered. Thus
encouraged, I think we can look for
more of this type of tape from
Vanguard. Among titles of the “double
Dolby” Vanguard tapes available are

VSS$-15 Tchaikovsky 4th Sym-
phony. Stokowski conducting, VSS-16
Excerpts from Handel’s Messiuh.
VSS-20 A Bach Organ  Program,
VSS-19  Aquarius  (broadway show
tunes), some Joan Baez and Bufly
St. Marie material, and two demo
tapes with a few sound effects and
some Japanese rock! Listening to
these fore and aft Dolby B recordings
is a revelation. especially rewarding
with the classical works, although the
Broadway show tunes reel has enough
dynamic range to make the use of
Dolby worthwhile. What a pleasure it
is to listen to the Tchaikovsky 4th and
the Messiah tapes. with virtually no
tape hiss from the [ront speakers. nor
from the rear. These are true four-
channel stereo recordings with the
rear channels carrying ambient infor-
mation. Heretotore, in recordings of
this type, the rear tape hiss was not
only very distracting. but in some
cases was cnough to swamp the am-
bient information! The Bach organ
works, which includes the inevitable
D minor tocatta and fugue, as well as
the Fantasia and fugue in G, is inter-
esting inasmuch as it was recorded in
Japan. The organ seems to be along
the style of the bigger Aeolian-Skinner
installations in this country. In any
case it is a fine sounding instrument,
and the recording is very well done
with a judicious balance between organ
definition and hall reverberation.
Stokowski's interpretation  of  the
Tchaikovsky 4th is  highly indivi-
dualistic, which will be praised by
some and damned by others with equal
tfervor! Clean, powerful, strongly de-
tailed sound in an acoustic perspective
that seems a mite cramped for such a
large ensemble. The Messiah excerpts
are outstanding for their cleanness
and the cthereal quality of the lovely
pianissmos Iree from the tyranny of
tape hiss. All in all, really a memorable
listening experience. If you can attord
it, discrete four-channel stereo tape
with fore and aft Dolby B is the only
way to fly! Y. 3
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Guaranteed to enhance any
fine stereo system!

(Following quotes from 20-12 ovners’ Warranty cards on file at Soundcraftsmen)

‘‘One of the best investments | ever made!!’’ .

.. "“Even made a believer oul

of my wife’’ . .. ‘‘l thought my system was the best sounding system going,
but this equipment makes it sound un-real” ... “Incredible! Every system
should have one’ ... “Excellent — superb improvement of system''. ..
“One Hell of an improvement to what | thought was a good sounding sys-
tem’’ ... "It would be a very great boon to anyone’s stereo system — |
love it"" . . . *‘Has made a big improvement in the sound of my system’’ . . .
“Great improvement to my system!!!"”’ . .. This is a very fine piece of equip-
ment. It tremendously improves the sound of my system’’ ... ““Can’t believe

$299.50

includes walnut-grain
cabinet, or rack-mount.

how good it makes my set-up sound’ . ..

system!"’.

“WOW!!! What a change in my

SPECIFICATIONS and SPECIAL FEATURES

TOROIDAL and ferrite-core inductors, ten octave-bands per
channel.

FREQUENCY response: 1, db from 20-20, 480 Hz at
zero setting.

HARMONIC DISTORTION: Less than .19% THD @ 2 v.,
Typ: .05% @ 1v.

IM DISTORTION: Less than .1% @ 2 v.,

Typ: .05% @ 1 v.

SIGNAL-TO-NOISE RATIO: Better than 30 db @ 2v. input.
INPUT IMPEDANCE: Operable from any source 100K ohms
or less — (any Hi-Fi Pre-amp. Receiver or Tape Recorder.)
OUTPUT IMPEDANCE: Operable into 3K ohms or greater
— (any Hi-Fi Amp, Receiver or Tape Recorder.)

CIRCUIT BOARDS: Military grade G-10 glass epoxy.

RESISTORS: Low-noise selected carbon-film.

RANGE: 12 db boost and 12 db cut, each octave.

MASTER OUTPUT LEVEL: ‘' Frequency-spectrum-level’”
controls for teft and right channels, continuously variable
18 db range, for unity gain compensation from minus 12
db to plus 6 db.

MAXIMUM OUTPUT SIGNAL: variable Master ‘‘frequency
spectrum level'' Controls allow adjustment of optimum
output voltage for each channel, to exactly match ampli-
fier capability, up to 7 v.

SIZE: designed to coordinate with receivers, comes in-
stalled in handsome walnut-grained wood receiver-size
case, 514" x 18” x 11", or rack mount.

WARRANTY: 2-year parts and labor.

Check No. 9 on Reader Service Card

WAL AfpecinpBdpdiahietony. com

FREE!

The “Why’s and How’s of Equalization”,

an easy-to-understand explanation of the rela-
tionship of acoustics to your environment. This
8-page booklet also contains complete specifi-
cations, an editorial review of the 20-12 by J.
Gordon Holt's Stereophile magazine, many
unique ideas on ‘““How the Equalizer can meas-
urably enhance your listening pleasure,” and
“How typical room problems are eliminated by
Equalization.””

1310 EAST WAKEHAM
SANTA ANA, CALIFORNIA 92705
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Fditor’s Review

Focus is on loudspeakers for this issue and we
usually publish a Directory listing the various
models and specifications. However, this time we
decided to use the space for articles on design
and performance—particularly regarding the ad-
vantages and disadvantages of omni-directional
sound propagation. Opinions differ widely—partly
because of the compromises involved with the re-
production of stereo sound, partly because of
limitations of loudspeakers themselves and partly
because of indefinable personal preferences.

AM Hi Fi

Recently, a number of letters have been received
extolling the virtues of AM and pleading for
better AM receivers. AM is not inherently in-
ferior to FM and there are several stations in
the broadcast band radiating wide bandwidth,
clean signals. But they are in a minority and the
quality of most AM stations is incredibly bad.
It would be an over-simplification to say that the
reason is a mercenary one but the desire to rope
in the maximum number of listeners to hear the
advertiser’s message is certainly a factor. So all
kinds of limiters, compressors and equalizers are
used to get the loudest possible signal. It is also
true that many station operators believe some
signal processing is necessary because of the poor
quality of many AM receivers—especially car
radios. Some of the techniques were outlined by
Irwin Fust, formerly Chief Engineer of several
radio stations, in the November issue of Broad-
cast Management Engineering—known to its loyal
readers as BME. Mr. Fust says, “It may be desir-
able to allow music to be broadcast with small
limitations of dynamic range, but for most ma-
terial some processing is necessary.” After dealing
with automatic gain control, asymmetric limiting
and compression systems, Mr. Fust goes on to
say, “Restricting the bandwidth of the transmitted
signal will allow a considerable increase in the
total audio power received by the listener while
retaining the overall quality of the signal . . . a
high-pass filter cuts off any frequency below 100
Hz and a low-pass filter cuts off any frequency
above 7.5 kHz. These filters are commercially
available.” Some equalizers peaking at 5 kHz and
300 Hz were described and then there was the
following brainwave, “A little trick that can be
done with some turntables it to increase the speed
ever so slightly in order to give the recorded
sound a ‘brighter’ quality. Increasing the speed
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increases the pitch of the music and can produce
a subliminal effect.” Quite so, but the effect of
all this processing is to alienate the music-lover
and so there is no real demand for top-quality
AM tuners or receivers. 1 have forgotten which
prominent TV executive said, “The purpose of
Television is to Sell,” but AM radio reached that
stage a long time ago . . . .

Men of Hi Fi

Looking at the Men of Hi Fi transcript in the
February issue, I suddenly thought, well, this
is a nice photograph of Ray Dolby but I ought
to have included one of Adrian Horne, so here it
is. Adrian is Licensing Manager for the Dolby
Company.

Setting the Record Straight

Percy Wilson’s article on record care aroused a
great deal of interest and we have been inundated
with letters. One was received from Agnes Watts
(widow of Cecil Watts) who says, “The Dust Bug
was the first of our maintenance family of
cleaners and it has never been claimed that this
could deal with other than the dust in the groove
being traversed by the Bug. Our Preener and
Parastats were developed later and have been
coping with dirty discs and maintaining clean
ones successfully for many years. The disc wash-
ing machines on the market depend entirely
on our Parastat brushes for their efficiency as
no other brush has been manufactured with such
delicate skill which enables the most stubborn
dirt to be removed without damage.” GW.T.
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Introducing

. Pickering
. Headsets

They make the difference for
those who can hear it.

You will hear the difference the moment you
put them on. For Pickering has engineered a re-
markable difference into these fine headsets.

Their sound 1s unmistakably natural, imparting
a fuller sense of realism to the music. And Picker-
ing’s attention to important details goes even be-
yond the electro-mechanical innovations which
result in their extraordinary reproduction per-
formance.

Nothing has been done in a perfunctory man-
ner in the new Pickering headsets. Their match-
less styling is the result of tasteful employment of
color dynamics, making their appearance as im-
pressive as their sound. They can be comfortably
worn over long listening periods. I'rom the na-
tural conforming adjustable headband, to the
softly comfortable ear cushions, right on down
to the flexible heavy-duty plug—every detail is spe-

Check No. 10 on Reader Service Card

cial with Pickering.

When it comes to headphones, however, words

simply can’t do it. Demonstration does. Put ours
to the test against any other comparable units . . .
you'll hear the difference.
ILLUSTRATED: Pickering Model PH-4955, a
true two-way reproduction system with individual
woofer and tweeter and L-C crossover network
in each earpiece. Frequency Response: 22-20,000
Hz. Hand-stitched foam-filled headband and ear
cushions, coil cord and flexible heavy-duty plug.
Only $59.95. Also available, Model PH-4933, with
single full-range speakers. Only $39.95.

For complete information write Pickering & Co.,
Inc., Dept.D, 101 Sunnyside Boulevard, Plainview,
New York 11803.

@ PICKERING

“for those who can the difference”

WWW. arpecinpatrdiahietany com



*Winslow N. Burhoe

It has long been known to physicists and audiophiles that
the ideal loudspeaker would radiate sound equally in all
directions, at all frequencies without any distortion. The usual
visual image which is called to mind is that of a small pul-
sating sphere. perhaps the size of a tennis ball. As this
imaginary ball expands and contracts, it transmits a pressure
wave to the air which then expands as a spherical wave of
sound. Unlike wave motion in strings or on the surface of
water, sound waves are three dimensional.

The term “omnidirectional” applies to the three dimensional
spherical wave pattern this ideal sound source would generate.
This term has been abused in recent years by being applied
to speakers that do not technically qualify as omnidirectional.
Some have been omnidirectional only over a very narrow
frequency bandwidth and most are not omnidirectional at
any frequency. As a consequence. there has been little in-
dustry or consumer excitement over speakers which have been
introduced and labelled “omnidirectional”.

It is essential for true and valid omnidirectionality that two
conditions be met: (1) Omnidirectionality at all frequencies,
and (2) equal energy radiation in a/l directions—up, down, left,
right, forward and backward. Omnidirectionality is NOT a
substitute for other high fidelity specifications; it cannot
compensate for poor frequency response or high distortion.
It is of no advantage unless applied 1o wide frequency band-
width. However, when the traditional high fidelity values of
flat frequency response, low distortion, and wide bandwidth
are embodied in a truly omnidirectional speaker, a major
improvement in sound reproduction is achieved; the close
approximation of the mythical ideal speaker. a Spherical
Sound Source.

Like all other historical advances in the art of high fidelity,
true omnidirectionality provides a greater degree of musical
realism and increases the aural perception of the listener.
The psycho-acoustic effects of a stereo pair of true Spherical
Sound Sources requires many hours of acclimatization, but
once the listener’s ear has accepted the more complicated
aural impulses, the result is the most realistic perception of
sound reproduction possible.

It has become a well known fact in recent years, even
among audio consumers. that a speaker providing the listener
with a combination of direct and reverberant sound imparts a
greater sense of spaciousness and realism to the listening
room. A truly omnidirectional speaker carries this concept
many steps further by providing the maximum possible re-
verberant field effect, ie.. the ratio of reflected energy from an
omnidirectional speaker arriving at the ear from all directions,
milli-seconds after the direct input, imparts an ambience
and realism to the reproduced signal unequalled by any direct
or partially reflective speaker.

*EPI Inc.
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The
Loudspeaker

As A spnerical i
Sound Source /ILA4

L)

The amount of reverberant field effect of any speaker is
determined by the amount of dispersion, especially of mid and
high frequency energy. the amount of reflective versus absorb-
ant surfaces in a listening room, and the speaker’s position
in relation to those reflective surfaces. In order to effectively
utilize the maximum effect of reverberant field in an accept-
able listening environment. a speaker must be able to accur-
ately supply the listener’s ear with two distinctly different and
separately perceived aural inputs: the transient information
and the tonal information.

The transient wave form provides the brain with bits of
purely digital information. The time of first arrival of the
transient at each ear is compared and the difference between
these two arrival times provides a directional analysis and
the greater part of the stereo image. Without proper transient
information the stereo image becomes distorted, possibly
through exaggeration of the size of the image, possibly
through a minimization of the difference between channels.

The tonal information provides the brain with the actual
musical overtones. The ear has the ability to act as a Fourier
Analyzer and to separate all the complex tonal input into its
actual frequency content. Even the most complicated har-
monic structures and overtones are individually analyzed and
then transmitted separately to the proper information pro-
cessing sections of the brain, where the listener enjoyment
of the reproduced musical signal occurs.

As long as a speaker provides transient information that
can be accurately identified by the ear. the presence of a
reverberant field effect serves to multiply and enhance the
tonal input from the original musical signal allowing the
brain a longer period to identify and enjoy the complexities
of the musical overtones. Therefore, the greater the reverb-
erant field, the greater the psycho-acoustic pleasure becomes.

The lack of accurate transient response from the speaker,
or an unusual listening environment that would provide an
extreme saturation of reflected sounds (the opposite of an
anechoic chamber) could result in a muddy or blurred sound.
The problem of transient information can be overcome with
proper speaker design and an unduly high percentage of
reflected sound would never be a problem in a normal
listening room.

In a closed acoustical environment such as a normal listen-
ing room, an additional benefit of a spherical sound source
is its ability to produce a field of sound. in much the same
way that the earth produces a gravitational field. Because
of the reverberant or reflective characteristics o’ a room and
the psycho-acoustic effects of reverberation, the acoustic
field produced is equivalent to a uniform field. In other
words, there is no apparent source and no apparent change
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The MD 441.
So good it almost worried us.

If we didn't have such good condenser microphones, we'd be
worried. Because when it comes to perform—
ance, the MD 441 doesn’t IS ~

._,'.:,.:- S Ta oo,
H STrS—s

leave much to be i ’ S
desired. Espe- —
cially when you T

I L

consider it's not s :'

s
+H 1

298
1
a condenser \\M”w
B,

microphone. »
The response curve may leave you uncertain, however. Smooth and wide,
extending from 40 to 20,000 Hz. And a super-cardiod directional pattern
whose traces at various frequencies look like an Olympic e

skater doing "school figures”.

The MD 441. Beauty more than skin-
deep. Our design goal was ambi-
tious: a microphone to satisfy

performers and engineers alike. NN

With remarkably critical reproduction . . . yet remarkably E'\ K.\}H .

non-critical in use. ; BN
SR

One major problem: mechanical noise. While super-cardiod
directionality is extremely desirable, previous dynamics of
this type could not be hand-held because of mechanical
noise and vibration conducted through the housing. However, in the MD 441, the - =
problem is solved with a double housing. The microphone element, in an inner housing

isolated by means of a compliant suspension, is shielded from mechanically conducted noise. Bringing
studio 'quiet’ into the performer’s hand.

Depth. Presence. And absence. To make the MD 441 even more practical and flexible, we added three
more features. The first two are presence and bass switches, which offer a 5 dB boost at 5 kHz and
five-position attenuation, repsectively, to selectively enhance vocals and instrumentals, while preventing
overemphasis of low frequencies. And, to provide optimum close-miking, the MD 441 features an absence
of pops and proximity effect, due to its novel pressure-gradient design and integral windscreen.

We could tell you more about the remarkable new MD 441 dynamic microphone. But if it's good enough
to almost worry us, using it

llikGlyicaightyon SENNHEISER

- - ELECTRONIC CORPORATION

— - » 10 West 37th Street, New York,NY. 10018

Manufacturing Plant: Bissendorf, Hannover, West Germany

ARBEATAGRSH AEHETHANA L




Our very remarkable
crowd pleaser.

The ACC 303AX.

Wi-hout a doubt, the most popular speaker
we've ever made.

Time and again, enthusiastic cwners have
written to tell us how very pleased they were with
the 303AX. Fantastic...outstanding...beautiful...
and remarkable were among the more common-
place accolades we received.

As for the experts, they expressed their
pleasure in morz measured phrases such as, superb

e transient response, excellent high frequency
dispersicn, exceptionally smooth frequency re-
: ' sponse and unusually free of coloration.

Obviously, a speaker like the ADC 303AX
doesn’t ;ust happen.

It is the result of continually designing and
redesigr:ing. Measuring and remeasuring. Improv-
ing and then improving 02 the improvements. All
with only one goal in mind . . .

To creaze a speaker system that prcduces a
completzly convincing illusion of reality.

And we believe that the key to this most
desirablz illusion is a speaker that has no character-
istic sound of its own.

We've even coined an expression to describe
this unicue cuality . . . wecall it, “high
{ransparency’’.

It’s what makes listeaing to music with the
ADC 303AX like listening back through the speaker
to a live performance.

And it is this very same quality that has made
our very remarkable crowd pleaser the choice of
leading audio testing organizations.

Finally, when you coasider that this unparal-
leled combination of popular acceptance and critical
acclaim is modestly priced at only $100*, you begin
to appreciate just how very remarkable cur crowd
pleasing ADC 303AX really is.

*Other ADC Ligh transparency speaker systems from $55 to $275.

==y TAudio Dynamics Corporation

Pickett District Rozd, New Milford, Connecticut 06776
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Omnidirectional Radiation

*G Sioles

Science and technology as well as the arts have been
characterized by controversy. and audio is no exception with
such arguments as “pentodes vs. triodes” in amplifiers, the
relative importance of measurements vs. listening tests in
evaluating loudspeukers being typical. Sometimes the con-
troversy is more imagined than real and derives its substance
from insufficient knowledge. or over-simplification. It is
the purpose of this article to discuss a recent “controversy”
over the relative merits of omni-directional and “conven-
tional™ speakers.

fdeally, the performance specification shect for a loud-
speaker should look the same as one for an amplifier, with
the exception of a few physical descriptors of one that do
not have an easily definable counterpart in the other (e.g.
output impedance). A loudspeuker, however, propagaltes
sound in a three-dimensional continuum, whereuas the signals
processed by the amplifier ure propagated in one, a pair of
wires. Because of this, an additional important sct of data is
needed to show how the acoustic power is radiated in the
various directions. It is a statement which is not generally
discussed in any great detail because representation of the
data is cumbersome (imagine looking at sixteen frequency
response curves depicting the performance as it varies with
direction trom the source). But, we would like to discuss
this difference between the loudspeaker and other elements
in the audio reproduction chain because it is basic.

It is possible to argue, because of the varicty of available
room placements. that a loudspeaker should radiate unitormly
over a solid angle of between = and 47 steradians. Further,
the power output in free space (not simply axial pressure vs.
frequency response) may have a special form to account for
the increase in output at low frequencies resulting from wall
reflections. It is not acceptable to have a uniform radiation
pattern over 47 steradians at low frequencies, becoming
directional at middle and high frequencies in such a manner
that the net result is 4 non-uniform pressure vs. Irequency
characteristic in the reverberant field of the listening room.
And yet. this is not uncommon.

Since non-directional behavior or controlled broad direc-
tivity is nominally desirable. from where derives the prejudice
in some quarters against omnidirectional speakers? First,
some speakers considered to be omunidirectional are not, but
instead are directed-reflected type radiators. Second, those
who feel that omni’s are deficient in certain areas may be
making generalizations from a very few poor examples. We
are not aware, prior to now, of the existence of true omni-
directional speuakers as serious contenders in the high per-
formance speaker race. It would seem that omni’s are put
down in absentia—despite the fact that designers of conven-
tional speakers generally strive to make speakers non-direc-
tional over as much of the frequency range as they can manage.

The question more properly may be. are there any true
omni speakers? The answer is no. It is exceedingly difficult
to produce a speaker that has uniform radiation over a
spherical surface in the near field. What happens in the
reverberant field (where people normally listen) is another
matter. ft is possible to produce a speaker which is essentially
a true omnidirectional source, as heard in the reverberant
tield. It does not suffice, however, to place a number of driver
units of individually indifferent trequency responscs on the
surface of a sphere and hope to get good results. True, omni
behavior will result but at some cost in frequency response.
Suppose we assume a good design—are there problems uni-
* Design Acoustics
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quely associated with omni’s, and are they inherent? { do not
think so, but a discussion of potential difficulties is worth-
while.

A true omnidirectional source must be either a point source
(not possible) or a finite pulsating sphere (not practicable). In
practice, uan omnidirectional speaker comprises sources so
small as to be non-directional as a consequence of their
smallness, or sources of known directivity occupying a frac-
tion of a “spherical” surface and equalized so that they
radiale constant power vs. frequency, or some combination of
the two. If there is any faulting of this approach it may be in
the requirement for a multiplicity ot sources. What happens
is this:

In the frequency range where a number of sources are
radiating, the pressure vs. frequency response characteristic
will be « tunction of the microphone position and, in general,
will not be “flat”. But this is not what we hear. We hear
the integrated power output as modified by the listening
room characteristics. This poses no problem, if the integrated
power output iy constant with frequency. There is a possible
unlooked-for eftect, however, with regard to stereophonic
localization. If two multiple driver speakers are so placed
with respect to the listener that he does not receive the same
“free field” response from both, the stereo images will be
imprecise. This may appear to be a significant flaw until
one thinks more about the whole process of localization.

Obviously, the problem is potentially most severe if the
entire range is covered by a number of drivers, since then the
non-uniform response with direction will extend to relatively
low frequencies and have more of an effect on the stereo
information received by the listener, if the speakers are not
symmetrically positioned. (ff only part of the spectrum 1S
covered by multiple units, it is only the stereo information in
this range that may be affected). But, this can be prevented
by symmetrical speaker placement. Indeed. symmetry of the
listener himself with respect to the two sources is essential
to preserve the accuracy of the stereo images, since the
process of stereo localization depends on the perception of
time and intensity differences between the two channels.
These intensity differences are in large measure vitiated by
the movement off the axis of symmetry by the listener of
approximately one foot. This is because a time of arrival
difference of approximately | msec. makes necessary an
increase of almost 10 db for the later source to be perceived
as existing—lacking in this, the sound will appear to come
entirely from the near source. Such constraint on the listencr
is more restrictive than the requirement of symmetrical
orientation of speakers. In fact, with omni-directional
speakers the tendency to lose the stereo effect is less when
the listener moves away from the axis of symmetry—a signif-
icant advantage.

Finally, the acoustic characteristics of the listening room are
far more important than most people realize. Because the
ratio of reverberant to direct sound from omnidirectional
speukers is higher than that from more directional types. the
effect of the room is correspondingly greater. Since many
listening environments (e.g. some audio dealers’ showrooms)
are less than good acoustically, an omni speaker may come
off second best in an A-B listening test with a more direc-
tional type. However, for one who does not wish to be fixed
in space for his listening enjoyment, and can provide a
reasonably good acoustic environment, an omuni-directional
speaker system is definitely advantageous. A
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*Benjamin B. Bauer

When stereo began its spectacular
rise in popularity more than a dozen
years ago I presented a paper before the
Audio Engineering Society demonstrat-
ing that Stereophonic Perspective could
be improved significantly, regardless
of listener position by proper design of
the directional characteristics of loud-
speakers and their placement with
respect to the listening area. The im-
provement is explainable in terms of
semi-directional polar patterns of con-
ventional (e.g. “‘bookshelf-type™) loud-
speakers; it can further be enhanced
with more strongly directional (e.g.
“dipole™ or “gradient”) radiators’. A
similar analytical and experimental
process leads us to conclude that quad-
raphony also benefits from properly
positioned semi-directional and direc-
tional sound sources.

What about the role of “omni-
directional” loudspeakers we hear so
much about? It turns out that true
omnidirectional radiation at all fre-
quencies 1s difficult to achieve in
practice; “semi-omnidirectional” per-
formance. however, can be attained
with relative ease. Omnidirectional
loudspeakers obviously do not re-

1. “Broadening the Area of Stereophonic
Perception” Tenth Annual Convention of the
A.E.S., N.Y., Sept. 29, 1958.

2. B.B.Bauer, Jour. A.E.S., 8, 2. 91-94 (April 1960).

*CBS Laboratories, Stamford, Conn.
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quire directional orientation to cover
a quadraphonic listening area reason-
ably well and, therefore, often are
able to provide quadraphonic per-
formance superior to that obtained
with improperly oriented semi-direc-
tional loudspeakers; this is a very com-
mendable attribute of systems intended
for use by the lay public. On the other
hand, omnidirectional loudspeakers can
result in nasty wall reflection problems,
and furthermore. any knowledgeable
Hi-Fi enthusiast. or one who takes a bit
of trouble to optimize loudspeaker
placement, is apt to gain more satistac-
tion and improved quadraphonic per-
formance with well designed semi-
directional loudspeakers: or, if he is
fortunate enough to obtain them or
skilltul enough to devise them-—with
properly designed dipole units.

To provide a better understanding of
the principles involved in applying
directionality to quadraphonic loud-
speaker arrays we discuss first the
physics of omnidirectional or semi-
omnidirectional, semi-directional, and
directional loudspeakers.

Omnidirectional Loudspeakers

At first blush, it would appear easy to
design an omnidirectional loudspeaker;
actually the task is rather formidable.
A truly omni-directional radiator is
defined by a spherical surface which ex-
pands and contracts radially equally
and inphase. There are not many
practical ways in which such a trans-
ducer can be fabricated. One approach
is to use a hollow sphere (or two abut-

WWW.ansacineadrdiabistony com

ting hemispheres) of suitably polarized
piezoelectric  material  (e.g.  poly-
cristalline lead zirconium titanate cer-
amic), including suitable internal and
external electrodes to receive the elec-
trical signals. Such a ball vibrates uni-
formly radiating equal amounts of
sound intensity in all directions. Un-
fortunately such a transducer does not
perform efficiently in air, (albeit it
works fine underwater).

To improve efficiency we can place a
large number of small moving-coil
loudspeakers on the surface of a sphere;
but since the radiation characteristics of
all the units must properly overlap. this
approach turns out to be quite complex
and expensive. Another possibility is
to install a ring of small loudspeakers
around a cylindrical drum, or even to
place a single transducer on the end of
the drum and to confront it with a
reflector adapted to direct the medium
and high-frequency sounds equally all
around into the horizontal plane. Thus,
from the truly omni-directional ceramic
ball loudspeaker we progress in steps to
various practical “semi-omnidirectional”
designs which radiate sound relatively
uniformly only in the horizontal plane.

SPEAKER

POLAR
PATTERN

180°

Fig. 1—Polar pattern of an omni-
directional speaker in free space.

Graphically we show this uniform radia-
tion in Fig. | by a circular “polar
pattern,” which signifies that the sound
pressure radiated at a given distance
in a 360° compass is constant.

Next, we consider briefly what
happens when an omnidirectional
loudspeaker is placed near a reflecting
wall or corner. In this circumstance its
performance can best be analyzed by
the method of virtual images. For
example, in Fig. 2(a) the loudspeaker
center is placed at | ft. from a reflecting
wall. Because sound travels at a speed
of 34,400 cm/sec, the wavelength at
a low frequency, say 50 Hz, is 34,400/50
= 688 cm (22.6 ft.)—much greater than
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SONY.1055 and 5055
One good Sony deserves another

Sony offers you eleven individual
choices in tuners, amplifiers and pre-
amps, plus an infinite variety of com-
binations. Forevery listening require-
ment in every price range. We're
going to tell you about two new low-
priced models that offer all the tradi-
tional Sony performance and value.

The Sony TA-1055 delivers 23 +23W
RMS continuous power into 8 ohms
per channel, from20Hz to 20kHz. The
power you pay for is the power you
get, at every frequency from low, low
bass (where you really need it) right
up to the highest highs. And these
Sony circuit features keep that power

clean and quiet—direct coupled dif-
ferential output and wide range, inte-
grated circuit phono preamp. It has
all the operating features, including
such luxury touches as two sets of
tape output and monitcr connections
(use one for an SQ decoder) with
direct dubbing, front panel Aux and

MIC inputs and slide controls. $149.50.

The deserving tuner for the TA-1055
is Sony’s ST-5055. Its sensitivity is
2.2V IHF, moderate by today’s stan-
dards, but when you combine it with
a capture ratio of 1 dB, performance
is outstanding. There’s a high blend
switch for quiet stereo reception of

weak signals, built in AFC, signal-
strength meter and switchable mut-
ing. The price, including walnut fin-
ish cabinet, $159.50.

Each is the lowest priced tuner
and amplifier offered by Sony. Imag-
ine the performa.nce and value offered
by the nine other models. Sony’s wide
selection of deserving amplifiers and
tuners goes right on up to the ulti-
mate combination of the super-pow-
ered 3200F, deluxe 2000F preamp, and
5130 tuner at $1238. Visit your dealer
and audition these Sonys. Youdeserve
it. Sony Corporation of America, 47-
47 Van Dam St., L.I.City, N.Y. 11101.

All prices suggested retail.

Sony Tuners and Amplifiers now start at $149.50.

Check No. 14 on Reader Service Card

AfeacnPRadRa St oms oy



the distance between the loudspeaker
and its image (2 ft.). Both the real and
the virtual source may be assumed to
radiate inphase resulting in the doubling
of sound pressure, with the polar radia-
tion characteristic remaining nearly

circular, as shown by the pattern
T e MAGES —r T T~
- e ~ P PN
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“OMNIDIRECTIONAL
12 LOUDSPEAKERS

Fig. 2—Polar pattern of omnidirectional
loudspeakers placed (a) near a wall
(b} near a corner.

labeled “50 Hz” in Fig. 2(a). In reality,
real radiation i1s only outside the wall
P shown in solid line. The virtual source
and radiation being shown in dash-line.
(The presence of this virtual source
accounts for increased bass when a loud-
speaker is placed near the wall). At
higher frequencies, the wavelength A be-
comes comparable with the distance
between the loudspeaker and its image,
resulting in interference patterns. For
example, at 282 Hz the distance is pre-
cisely % A resulting in total cancellation
of radiation in a direction perpendicular
to the wall, as shown by the polar
pattern labeled *282 Hz.” At other
frequencies. different patterns will be
generated. Placed in a corner, again at
I ft. from both walls, as shown in Fig,
2(b), three virtual images are formed.
Again, at 50 Hz the pattern is nearly
circular, and the radiated sound pressure
1s increased four-fold. At 282 Hz, the
radiation near the walls drops to zero,
but the radiation along the diagonal is
a maximum, resulting in a rather narrow
polar radiation pattern. Again, at other
frequencies different patterns will be
formed.

Therefore, the response from an omni-
directional loudspeaker is rather un-
predictable near reflecting walls or
corners, suggesting that the presence of
acoustical absorption on or near the
walls may be desired to avoid the
higher-frequency reflection modes.

Semi-Directional Loudspeakers
The majority of “bookshelf-type” and
similar loudspeakers are semidirectional.
This is to say, they are omnidirectional
at low frequencies becoming relatively
directional at high frequencies. This
is illustrated by the way of example in
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Fig. 3 where at (a) is portrayed a loud-
speaker consisting of a sealed box (popu-
larly known as “infinite baffle”) say
12 X 20 in. in cross-section. enclosing
a driver with a piston width W = 8”
or approximately 20 cm. In actual
practice the piston is circular or ellip-
tical; but to make our example as simple
as possible we assume it to be rectangu-
far with the long dimension perpen-
dicular to the paper.

At a low frequency. say 50 Hz. where
the wavelength is much greater than
the dimensions of the box, the particles
of air displaced by motions of the piston
move to-and-fro together in imaginary
channels—much like water flowing from
an opening, as illustrated by the stream-
lines in Fig. 3(a). At a distance from
the box. it becomes possible to strike a
circular surface along which all the
streamlines are distributed with a near
equal density of flow, corresponding
to equal sound pressure which expands
in concentric circles away from the loud-
speaker. Under this circumstance the
loudspeaker behaves like an omni-
directional radiator.

50-Hz
POLAR PATTERN

5000 Hz POLAR PATTERN

Fig. 3—Polar patternsfor a piston in
closed box for (a) low frequency (50
Hz) and (b) moderatelyhigh frequency
(5000 Hz)

As the frequency increases the wave-
length becomes progressively shorter
with the consequence that sounds from
various portions of the piston are no
longer inphase causing the radiation off
the principal axis to be diminished or
even to become completelv cancelled.
For example, consider the situation at
5000 Hz where A is but 34.400/5000 =
6.88 ¢cm (2.7 in.). As may be seen in
Fig. 3 (b), the wavelets from the center
and edge of the piston in the direction
parallel with the axis are in additive
phase resulting in intense sound radia-
tion forward of the piston; but at some
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angle, #, the wavelets are found to be
in phase-opposition causing complete
cancellation. In the example given, # is
readily found as follows:

sin @ = (A/2)/(W/2) = \/W (1)
or.since A = 6.88 cm, and W = 20 cm,
sin § = 6.88/20 = 0.344; or § = 20".
From its on-axis maximum, the radiated
sound pressure progressively diminishes
to zero as shown by the polar-pattern in
heavy hne in 2(b). It is obvious that, in
this last example. we are dealing with a
narrow directional pattern which is
unsuitable for high-quality sound repro-
duction at widely spaced positions in the
room. To “broaden” the directional
pattern sutficiently to obtain reasonably
good coverage, we must restrict the
upper frequency at which a piston is
allowed to radiate. A workable rule of
thumb for circular pistons is that the
wavelength should not be less than the
diameter of the piston. For an 8-inch
piston this corresponds to 1720 Hz. To
provide a satisfactory radiation pattern

to 20.000 Hz the diameter of the
piston should no exceed approxi-
mately 34,400/20.000 = [.7 cm (0.68
in.).

At this point the reader might wonder
why not use the small piston for all
frequencies simply by making it work
that much harder at low frequencies.
This approach is counter-productive
because the sound pressure generated
at any given frequency at any point in
space is related to the volume of air
displaced by the motion of the piston,
i.e. by its area multiplied by its linear
vibration amplitude. Thus, an 8-inch
diameter circular piston vibrating with a
Ya-inch motion is apt to provide adequate
bass sound; a 1.7-cm diameter piston
which has ';; the area of an 8&-inch
piston would have to have a 22-times
longer stroke for the same sound output.
-or 5% in. which obviouslyis impractical.

Thus, the designer is caught between
the limitations of maximum allowable
piston amplitude, at one end of the fre-
quency scale, with the directional
radiation problems at the other. and he
has to allocate the range covered by
cach piston to a relatively limited band
of frequencies. This explains why a
superior loudspeaker system usually
will employ several drivers of different
diameters interconnected electrically
with dividing networks to convey to
each its proper portion of the spectrum.
Typically, the response pattern of a
good semi-directional loudspeaker is
omnidirectional (circular) at low fre-
quency narrowing -down to a 90°-60°
included angle at about 1000 Hz and
remaining within this range up to the
highest frequency of interest. as various
radiators ol progressively smaller size
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*Suggested retail price.

KIH has always made a lot of very good loud-
speakers. Now we make a lot of very good raceiv-
ers, too. And like our loudspeakers, our receivers
deliver an inordinate amount of performance at a
very modest price. For instance our new Mode!
Fifty-Five is an AM/FM stereo receiver with power,
dependability and every feature you could pos-
sibly want—all for $199.95.* Team it with our nifty
Model Thirty-Two loudspeakers and our new auto-
matic turntable made especially for us by Garrard
(includes base, dust cover, Pickering cartridge and
diamond needle} and you've got a super sys-

tem for just about $300! Or step up to a pair of
Sixes with the Model Fifty-Two. Or match a pair of
Seventeens with the Model Fifty-One. Or simply mix
and match them anyway they sound best to you.
It's fun. It's easy. And it really doesn't cost a whole
lot of money. So why settle for someone else's ""bar-
gain’ system, wher you can get the best for lesse

Complete KLH component music systems. At your
KLH dealer now.

For more information on KLH components, write
to KIH Research and Development Corporation,
30 Cross Street, Cambridge, Mass. 02139.

can

mix and match
a complete
KLH component

system

for as Iittle as $300.
ML

CH AND CEVELOI

30 Cross St.,

Cambridge, Moss 0’2]39

Check No. 15 on Reader Service Card
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( 1000-20,000 Hz
—. 4 ——— -

300 Hz

50 Mz

Fig. 4—Typical polar patterns for a
conventional  semi-directional  (e.g.
bookshelf-type) loudspeaker at various
frequencies.

come into play, as shown in Fig. 4. Be-
cause the baffle box diminishes the
radiation toward the back at mid-fre-
quencies, such a semidirectional loud-
speaker is less bothered by reflections
from the walls or corners, than an omni-
directional unit. Without pretense of
offering a treatise on loudspeaker de-
sign, it should be noted that the polar
pattern of a loudspeaker cone can be
modified by shaping. adjusting com-
pliance, adding acoustical lenses etc.

Dipole Loudspeakers

A dipole loudspeaker is simply a
piston (e.g. loudspeaker mechanism)
vibrating in open air without an enclo-
sure to confine the back radiation.
The efficiency of such a device is a
function of frequency because the
radiations emerging from each side of
the piston tend progressively to cancel
each other as the wavelength increases.
Efficiency may be improved by adding
to the piston a baffle, as shown in
Fig. 5, which increases the distance be-
tween the front and the back of the
piston. It is easy from Fig. 5 to visualize
that, in the perpendicular front, or
zero degree direction, the back sound
radiation has to travel an added distance
D before it can proceed to the front; the
added distance giving rise to a phase
differential between the two waves
producing a net sound pressure at a
given point in space designated as P,. As
we move in a circle to the 90° direc-
tion, the radiations from both sides be-
come equal and in antiphase; thus there
is a zone of silence at all points on a
surface S perpendicular to the axis.
As one travels to the back, or 180°
direction, the distance D comes again
into play (except that this time, from
front-to-back) resulting in a maximum
sound pressure at P, 4. [t is not difficult
to prove mathematically that as one
moves around the circle, the pressure
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function follows a cosine law, the polar
pattern taking on the form of two
circles at both sides of the piston. To
avoid an excessive loss of efficiency the
dimension of the baffle should be no
less than approximately “4th the wave-
length of the lowest frequency of in-
terest. At high frequency the radiation
from the piston narrows down in a
manner similar to that described in Fig.
3. Therefore, the highest operating
frequency for any one piston should be
that corresponding to a wavelength
equal to its dimensions. An 8-inch
diameter loudspeaker installed in a 13-
14-inch baffle, has a satisfactory operat-
ing range between 250 and 1700 Hz.
A second, correspondingly smaller
gradient loudspeaker would be needed
to cover a range between 1700 Hz and
10,000 Hz, etc. The polar pattern ob-
tained with a composite gradient loud-
speaker would then be approximated by
the broadened circular outlines in Fig. 5.

S POLAR PATTERN
250-20,000 Hz

270°
Fig. 5—Theoretical polar pattern of a
dipole loudspeaker composed of pro-
gressively smaller dipole elements to
cover the full frequency range between
250-20,000 Hz. (Below 250 Hz, an
omni-directional loudspeaker is used).

Experience has shown that response
below 250 Hz can readily be provided
with a conventional (omnidirectional)
loudspeaker in an infinite baffle. without
greatly influencing the aurally per-
ceived directional characteristic of the
gradient array.

Thus, a practical dipole loudspeaker
generally is omnidirectional below
about 250 Hz. and exhibits a figure-
eight pattern above 250 Hz, as shown by
the heavy outline in Fig. 5. The fre-
quency response of the combination
must be carefully tailored to be “flat”
overall. The biggest advantage offered
by the dipole loudspeaker array is that
it retains its cosine-law directional pat-
tern over that portion of frequency
which conveys the major part of direc-
tional information i.e. between 250-
20,000 Hz.

A few dipole loudspeakers are avail-
able commercially. Usually they employ
electrostatic high frequency sections and
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a moving coil bass section. For the
present, however, the majority of high
fidelity enthusiasts will have to be con-
tent with semi-directional loudspeakers
to obtain the improved area coverage
described below.

Application of Directional Loud-

speaker to Stereophonic Arrays

The wrong and the right way of
placing conventional semi-directional
loudspeakers (e.g. bookshelf loud-
speakers) for stereophonic listening is
shown in Figs. 6 and 7, reproduced here
from the paper referred to previously?
with the kind permission of the Audio
Engineering Society. In the first case,
the loudspeakers are placed parallel to
the front wall of the room. A listener
at position P is at a greater distance
from loudspeaker A than from the
loudspeaker B. Also, the radiation
strength of loudspeaker A in the direc-
tion P, represented by the vector AQ,
is smaller than the radiation strength of
loudspeaker B in the direction BP,
as portrayed by the longer vector BR.
Thus, the loudspeaker B has two ad-
vantages: The listener hears predomin-
inantly the sound of B and very little or
no sound from the loudspeaker A.
Furthermore, any sounds panned in be-
tween the two channels appear to move
strongly towards B, because the Haas or
“precedence” effect tends to credit
the nearest loudspeaker with being the
source of sound.

Fig. 6 —Relatively narrow stereophonic
listening area is obtained with direc-
tional loudspeakers placed parallel to
the wall (Courtesy AES.)

Next, we examine the operation of
the improved placement method in
Fig. 7. Here the listener at point P
again is at a greater distance from A
than from B. However, because the
loudspeakers are at an appropriate
angle with respect to each other and
with respect to the listener at P,
the radiation vector AQ in the direction
AP is greater than the radiation vector
BR in the direction BP. Thus, the dis-
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Manufacturers often talk and write about
performance specifications, particularly their
wide frequency range, as an indication of their
equipment’s quality. But how does this relate
to “listening quality” ? Speaker manufacturers
publish nearly identical specifications—but
these are of interest only as theoretical
abstractions, since no one can significantly
relate them to “listening quality.”

Bozak Speakers have only one purpose, we
call it the “Bozak Ideal’’; to recreate your
favorite sounds technically and musically—
rock or Bach—in all of their subtle detail and

thrilling power. With clean, true-pitch
bass, clearly defined mid-tones and clear,
warm treble.

Eozak’s Sonora speaks for itself too!
Designed especially ‘or those with an ear for
superb sound but with limited budget, as well
as space, Sonora has more quality for its size
than any other bockshelf speaker available.
Hear them at your Bozak dealer today. You'll
discover that every Bozak is all Bozak!

BOZAK, Box 1166, Darien, Conn. 06820

Overseas Export: Elpa Marketing Industries Inc.
New Hyde Park, N.Y. 11040

Itstough
to compare something
in a class by

itself.

Check No. 29 on Reader Service Card
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tance ecffect is, in part, compensated
by the directional effect. The sounds
arriving from the two loudspeakers re-
main in balance over a considerably
broader arca than is possible with the
arrangement in Fig. 6. Also, the added

.

~
A

Fig. 7—Broadened listening area ob-
tained with directional loudspeakers

angled towards the center (Courtesy
AES.)

images are oriented with the null planes
toward the listener, thus contributing
relatively little to the sound pressure at
P. Thus, the response characteristic
produced by a dipole loudspeaker is
apt to be less affected by room acous-
tics than that produced by an omni-
directional unit. It should be noted,

however. that the “back’™ radiation of

the gradient loudspeaker does exist,
and while it may not be significant on
first reflection, it may become so for
subsequent, later, reflections helping to
create a desirable “ambiance” effect.

signal strength tfrom the farthest loud-
speaker tends, in part, to compensate
for the Haas etfect thereby allowing a
significant amount of common sounds
o appear in between the loudspeakers
avoiding the so-called “hole in the
middle™ effect.

The solid line contours in Figs. 6 and 7
represent the listening area within which
the signal strengths from loudspeakers
having radiation pattern as described
remain within 3 dB of balance relative
to each other. The advantage of the in-
clined orientation is evident. For an
average  bookshelt-type  loudspeaker,
the included angle between the loud-
speaker axes. for proper orientation,
turns out to be approximately 120-130
degrees.

Wall Reflections with
Dipole Loudspeakers

We  have shown. in a previous
scction.  that  omnidirectional loud-
speakers under certain circumstances are
significantly affected by reflections from
the walls. Dipole loudspeakers, by con-
trast, are relatively free of this problem.

It has been seen from one of the pre-
ceding sections that directional loud-
speakers normally are placed at an
angle to the walls enclosing the listen-
ing area. Fig. 8(a) represents the polar
pattern of a dipole loudspeaker placed,
say. at 45° to a wall. Tt will be noted
that a listener at P is subjected to its
maximum output. This same listener is
in a near-null orientation with respect to
the virtual image caused by wall re-
flection. Furthermore, with the dipole
loudspeaker placed in a corner, as
shown in Fig. 8(b), two of three virtual
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Fig. 8 —Angled dipole units (a) near
wall and (b)Y near corner.

In Fig. 10, dipole loudspeakers are
used. The =3 dB contour is now in-
creased substantially. reaching all the
way to the edge of the square; thus

Fig. 10—Quadraphonic listening area
with four dipole loudspeakers.

Quadraphonic Arrays

Following the example given pre-
viously in connection with stereophonic
arrays, the benefits of directional loud-
speakers in quadraphonic listening will
now be demonstrated. Fig. 9 portrays a
quadraphonic listening area with 4
omnidirectional loudspeakers placed in
the corners. For the sake of simplicity
we assume for the moment that there are
no walls to cause directional cancellation
and reinforcement problems. Thus, the
polar patterns of the loudspeakers are
shown as four circles concentric with
the corners of the listening area (which
forms a dash-line perimeter). That por-
tion of the listening area where the
sound pressure from any of the four
loudspeakers varies no more than =3
dB is shown by the diamond-shaped
outline.

Fig. 9—Quadraphonic listening
area with four omnidirectional
loudspeakers placed in the corners.
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greatly increasing the positional free-
dom of the listeners. Similar, but perhaps
not quite as dramatic improvement is
obtained with semi-directional loud-
speakers in the corners facing the center
of the area. On the other hand, if these
semi-directional loudspeakers were to be
placed squarely against a wall (instead
of being angled), their directional pat-
terns would tend to augment the effect
of the inverse distance law causing the
optimum listening area further to be
restricted.

The aforementioned analysis holds
true even in conventional semi-reverber-
ant listening rooms because directional
localization depends principally on the
sounds of first arrival.

Conclusion

Much remains to be learned about
optimum design and placement of
quadraphonic loudspeaker arrays. Om-
nidirectional loudspeakers in vogue to-
day are a partial answer to this problem
—albeit one troubled by excessive
dependence upon the acoustical charac-
teristics of the room boundaries. Also,
omnidirectional loudspeakers produce
a relatively limited area of quadra-
phonic perception. Directional loud-
speakers—e.g. semi-directional or “book-
shelf” types, and especially the dipole
types, are apt to result in a more bal-
anced sound field over a broader listen-
ing area, but usually require some
experimentation with orientation and
seating arrangements. K
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QRX-6500

Here at last is the development that once and for all will lay to rest the dispute over
discrete vs. encoded recordings. The Sansui Vario-Matrix®—a technological exten-
sion of the QS Regular Matrix—provides unbelievable front-to-back separation, to a
degree never before possible with matrix recordings—separation so great that en-
gineers have hailed it as the “discrete matrix.”

Two new units in the Sansui four-channel lineup—the QRX-6500 (Price: $699.95)
and the QRX-4500 ($599.95) contain this outstanding new decoder. These full-fea-
tured four-channel receivers have high power output (280 watts and 240 watts IHF},
superb FM sensitivity, and are loaded with special features to make quad listening a
totally trouble-free and fulfilling experience.

The new decoder includes a position for Phase Matrix recordings, and both
“Hall’’ and “Surround” positions for the QS Regular Matrix and for the synthesizer
section, for accurate decoding of any quad matrix as well as creating quad sound
from two-channel recordings.

Other special features include a sound-field rotation switch, linear balance
controls for front/rear and for left/right, and the capability to drive up to 10 speakers
—all front-panel switch-selected.

Treat your ears to a demonstration today at your nearest Sansui dealer. Your
listening will never be the same again.

SANSUI ELECTRONICS CORP.

Woodside, New York 11377 « Gardena, California 90247
ELECTRONIC DISTRIBUTORS (Canada), Vancouver 9, B.C.
SANSUI ELECTRIC CO., LTD., Tokyo, Japan » Sansui Audio Europs S. A., Antwerp, Belgium

REGULAR MATRIX
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proper understanding of the

mechanism of stereo perception
A requires extended reading, in
general terms or al greater depth lor
those with a mathematical bent’, but for
my present purpose it can be safely stated
that the accuracy with which stereo
images may be localised by the listener
depends on four factors:

(i) Clearly differentiated electrical
information in the stereo signal, given
either by Blumlein-inspired coincident
microphone techniques, or by unam-
biguous amplitude pan-potting of dis-
crete signals on to the soundstage.

(ii) Use of identical or near-identical
loudspeakers.

(ii1) An unobstructed sound path be-
tween cach loudspeakerand the listener’s
ears.

(iv) Either an equal path lIength from
the listener’s head to both loudspeakers
or, if the listener is placed to one side,
a radiation pattern from the speakers
which compensates subjectively for the
resulting time differential.

We must assume that the tirst condi-
tion is satisfied, which is reasonable at
least for the direct instrumental sounds
in most modern recordings (almost
invariably pan-potted), though not for
the reverberation, which tends to be
anomalous. Most good loudspeakers
should satisfy the second point except
tfor laboratory measurements, and the
third requirement is a matter of
COMMON-SeNse usage.

With perfect two-channel stereo repro-
duction the full panoply of sound-sources
is heard accurately displayed between
and beyond the loudspeakers. This
accuracy applies not only to the direction
of individual instruments or voices. but
also to their apparent widths. Now it so
happens that in any system that is well
balanced and has adequate electrical
scparation between signal paths. the
performance with a central (double-
mono) signal is a reliable indication of
overall stereo accuracy. If a left-only
signal produces a narrow sound image
from the left-hand speaker, a right-only
signal likewise from the RH speaker,
and a double-mono signal produces a
narrow image centrally placed between
the speakers, then it follows automati-
cally that a stereo signal will be repro-
duced accurately right across the sound-
stage. Unfortunately, this perfect stereo
can normally only be obtained if the
listener is equidistant from both speakers
—that is, if he is in the ‘stereo set’ placed
on the apex of an isosceles triangle
subtended by the speakers.

Any reader who doubits this can try it
for himself: it will be found that there is
a precise listening line along which a
double-mono signal is heard as a very

*Editor, British Hi Fi News,

(abridged version

Directions

* John Crabbe

narrow and clearly detached sound-
source. If this elementary first-step fails
there is something faulty somewhere-
either in the speakers, the room or the
ears! Movement to one side from this
ideal position normally causes two things
to happen: (i) the image shifts more or
less with the listener, and (ii) it broadens
and is therefore less precisely located. In
any system, insofar as mono does nor
sound as if it were coming from a
separate central speaker, there is some
falsification of stereo signals—an element
of pscudo-stereophony. A major prob-
lem in domestic sound reproduction is
to minimise this effect over a reasonable
listening arca. thus providing good
stereo for practical use in the home.
The normal approach to this stabi-
lisation of stereo images is to employ
to best advantage any directional char-
acteristics possessed by the speakers.
Essentially, the central image (and
everythingelse with it) becomes distorted
when listening away from the bisecting
line because one is then nearer to one
speaker than the other, which gives its
signals a time-lead. Because of Haas-
effect (precedence-effect), this lead in
time produces a subjective boost in
loudness from that channel, which shifts
and broadens the apparent sound-source
in that direction. Now, if movement to
one side resulted in a Jower acoustic
level at the listener’s ears from the
speaker on that side (and/or a higher
level from the other side), the image-
shift due to a time differential could be
cancelled by a contrary shift due to the
loudness change. This is the basis of the
well-known Hugh Brittain loudspeaker
placing?, pursued more fully to over-

come certain anomalies by Joseph
Enock.
Practical loudspeakers vary enor-

mously in the shape and frequency-
dependence of their forward radiation
patterns. and since an ideal ‘Enock’
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speaker would have one particular lobe
shape and no tendency at all to extra
beaming at high frequencies, itis evident
that the whole business is full of com-
promise. However, with patience most
conventional speakers can be made to
perform quite satistactorily in most
rooms. Setting up may be a tedious
business’, and it may sometimes involve
very curious angling as advocated {rom
time to time by Ralph West in his
speaker reviews. But my experience is
that i one is prepared to sit fairly well
back from the speakers and not unrea-
sonably out to the left or right extrem-
ities, it is possible to obtain good stereo
over a sensible listening area. By ‘good
stereo’ | don’t mean the pin-pointed
accuracy heard from the stereo seat, but
a fairly consistent and well defined
sound-stage of the sort associated with a
double-mono signal that never shifis
more than a third of the way towards
one side or broadens to an angular
width of more than about five degrees.

What has all this to do with omni-
directional speakers or their advertising?
Taking the second point first, it is
extremely relevant, for we have been
shown families of seven people ridicu-
lously huddled around one chair in the
middle of a room whose only other
contents are a pair of conventional
speakers, an amplitier and a player. This
is a gross falsification ol the domestic
listening situation, attempting 1o create
a myth that until recently it has been
necessary lo upset one’s living arrange-
ments in this manner in order to enjoy
the benefits of stereophony. Even a
hi-fi dealer wrote to me in support of
this extremist position, conceding that
‘there is a place for the lone listener in
his throne the stereo seat’” who can
‘choose from a mass of direct sound
speakers . . . but there are many more
readers with a family and friends who
like to sit round the fire-side’, etc. Now
it is true that sitting in a semi-circle
around a fire does create difficulties for
desiderata (iii) and (iv) listed earlier,
but I suggest that this is only one special
case among endless domestic possibil-
ities, and that it 1s unfair to adopt such
an extreme ‘either—or’ attitude about
those who listen to music in their homes.

. Stereophony by N. V. Franssen. (Philips
Technical Library).

2. Two-channel Stereophonic Sound Systems by
F. H. Brittain and D. M. Leakey. “Wireless
World’, May/July 1956.

3. Installation:  Loudspeakers—pp.  223-229.
‘Hi-Fi in the Home" by John Crabbe (Bland-
ford Press).

4. Two Channel Quadruphony by David Hafler.
‘Hi-Fi News’, August 1970.

(See also ‘A New Quadraphonic System’
David Hafler, ‘Audio’ July 1970.)
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In any case, stereo is really a fairly subtle
business and can only be appreciated
fully by those who fisten to music—it is
hardly necessary for background while
sitting around the fire!

The other important point about the
advertsis theirclaim thatomnis surround
the listener with stereo sound wherever
he or she is in the room, obviating the
supposed need for ‘stereo seat” listening
and 1mplying that the type of sterco
obtained on the bisecting line with
conventional speakers is achieved every-
where with omnis. This is where my
carlier remarks about stereo perception
come into the argument, for it can be
shown both theoretically and practically
that omni-directional loudspeakers dis-
tort the stereo sound picture more or
less severclv.

Firstly, they cannot by definition ofter
a sound intensity pattern that compen-
sates for precedence-cffect because they
radiate equally in all directions; thus
even in an anechoic room there would
be considerable shitting and broadening
of a centre-stage image as heard by an
off-centre listener. Secondly, in a normat
room there is relatively little direct
sound from omnis of the Sonab type
(without any forward radiating unit) so
that the ears are presented with a very
complex series of confusing retlected
wavefronts which upset the localising
faculty. This means that even in the
stereo seat a nominally central sound-
source scems vague and broad in most
rooms. the only really precise directional
information (if the room permits any at
all) arising from extreme left or right
sounds. In my own sitting room. which
is acoustically rather *dead” compared
with most and therefore relatively
disinclined to scatter the stereo sound-
picture, a pair of Sonab OA-5s was
quite incapable of producing anything
remotely approaching a narrow sound-
source from a double-mono signal. On a
sterco recording of a harpsichord con-
certo on which a seemingly small solo
instrument is contrasted nicely with a
broad orchestral backcloth, the harpsi-
chord stubbornly occupied the full space
between the speakers as heard from any
point in the normal listening area.

This 1s not good stereo—it is hardly
stereo at all—and I must beg to differ
most strongly with critics who state that
omnis ‘do provide a good stereo image
virtually anywhere in the room’. They
do not and they cannot. Neither can they
provide a satisfactory and reasonably
consistent frequency response from
sample to sample, depending as they do
entirely on the environment in which
they are used: this is contrary to all good
loudspeaker design criteria. Despite all
this there are bound to be a few freak

34

rooms in which it is impossible to ob-
tain a satisfactory listening area with
conventional speakers but which reflect
the sound from omnis in a manner that
happens to provide some compensation
for Haas-effect in a pscudo-Brittain
fashion. Any readers with such rooms
(one was amongst my correspondents)
may ignore the bulk of this article—but
my general thesis stands.

Some people not in this special
category may nevertheless /like the
sounds produced and many will welcome
the fairly constant type of sound pattern
throughout the listening room that was
mentioned and praised by Donald
Aldous in his review of the Sonab in
November. Some have referred to this
review as if it vindicated their view-
point, apparently failing to notice that
Donald did not-claim that the relatively
stable sound-field represented good
stereophony. Indeed, he scattered a
fair number of serious doubts, stating
that ‘there is loss of definition and
precise images’. that it is ‘true that
stereo is often anomalous . . . and this
may prove disconcerting, cspecially to
the more experienced listener’, and
that ‘it is essential that the reader should
be aware that the contention concerning
directionality, at least, is fallacious when
related to sound reproduction’. It is a
case of distortion that remains equally
distorted from all points of view!

I think that covers the objective side
of the matter and explains why we
commented so adversely on the Sonab
advertising—though 1 see that more
recently we have been asked to believe
that these loudspeakers have some
curious extra property enabling them to
reproduce the quarter tone scale of
Indian music that is ‘too much for most
systems’. I’s certainly too much for me—
[ give up!

On the musical and subjective side
there is much more room for argument
and maneuvre. Once the supporters of
omni-directional speakers have admitted
that they generally lose a lot of direc-
tional information and suffer from rather
extreme distortions of lateral perspec-
tive, then [ will admit that they may in-
deed actually prefer this sort of sound
and that they have every right to. But it
must be understood that in terms of
sound reproduction, of producing an
accurate acoustic equivalent of the
signals passing through the stereo am-
plifier, omni-directional loudspeakers
represent a firm step backwards.
Musically, this may not seem to be the
case but if so this can only be due to
other limitations of two-channel stereo
whichare receiving partial compensation
via the loudspeakers. This indeed is
partof the Sonab philosophy, emanating
from Stig Carlsson, the argument being
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that in real life most of the sound energy
arriving at our ears in the concert hall
comes via reflections. This was outlined
in the November review and is a point
that has been made on many occasions
when discussing the philosophy of stereo
reproduction. It is basic also to the Bose
loudspeaker, though this is in a rather
different category to the Sonab, without
the latter’s flimsy construction and rather
obvious colorations, and with at least
one forward-facing drive unit. However,
developments in - quadraphony or
pseudo-quadraphony promise a more
satisfactory type of solution, taking us
much closer to a live concert-hall atmos-
phere than the rather unreliable use of
multiple short room reflections via omni
speakers.

I am sure that it is this missing sense
of all-round atmosphere that leads
people to look beyond conventional
stereo, with its sound-stage at onc end of
the room and no reverberation from
around or behind the listener. But things
are now on the move, and even limited
experiments with ‘difference’ signals**
can be a revelation in added spaciousness
compared with the effects achieved by
omni speakers. And there is no penalty
to pay tn the accuracy of spatial repro-
duction on the forward sound-stage.

Several of my correspondents were
slightly offended by the phrase ‘undif-
ferentiated wodge of sound’ used to
describe the omni type stereo picture.
The dealer whom I mentioned earlier
pointed out that in his view this is
just what many people want and that
it gives a great deal of musical pleasure.
Well. that may be so for some stereo
beginners, especially it their taste is for
big, lush orchestral music—Strauss
tone-poems for instance—just as up-
ward-facing column speakers were all
the rage for a while when stereo re-
ordings were first introduced. We
have been through all this great debate
before; but gradually, as people listened
more carefully and became more critical,
they came to realise that what they
thought was stereo was really little more
than mono thrown around somewhat by
two speakers—in fact an undiffercntiated
wodge.

One reader claimed in a letter that
omni speakers are ‘as great an improve-
ment over ordinary stereo speakers as
stereo itself is over mono’. Well now,
if this is so it would follow that to switch
a pair of omnis from mono to stereo
would be at least as revealing or
dramatic as a similar switch using con-
ventional speakers. But it is generally a
good deal /ess revealing, for the simple
reason that omnis dilute the stereo
image and inflate a mono signal to the
point where they are rather similar.

Finally, a few words in favour of the
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musical subtleties of conventional stereo,
subtleties not demanding bisecting-line
listening accuracy, but simply ordinary
loudspeakers and ordinary seating
sensibly arranged in an ordinary room.

This was exactly what happened when 1
played the aforementioned harpsichord
concerto recording: on conventional
speakers in mono the whole orchestra
and solo instrument appeared to occupy
a fairly narrow band in the centre of
the speaker wall, while in stereo the
orchestra spread  out  correctly and
grandly in its various sections with the
harpsichord remaining of slender pro-
portions at tront-centre, on omnl
speakers in mono both harpsichord and
orchestra appeared to occupy the whole
wall, and in stereo the only change was
a suspicion of upper. strings more
prominent on the left. The moral of this
story Is that if you want a sterco record-
ing to make an impression on omni
speakers you musl exaggerate the left/
right instrumental separation and
minimise centrally placed sources for
all you are worth—a thoroughly un-
musical and reprchensible business, yet
my same correspondent goes on (o say
that he ‘looks forward to the record
industry catching up with the equipment
manufacturers by producing records
suitable for reproduction on these
omni-directional speakers’. God forbid!

listen to the sound first from the stereo
seat and then from a point far enough to
one side to shift and strewch the sound
image unrcasonably. My ears register
a change of tonal quality which seems
to be independent of HF beaming
effects. Tone-colours are part of music,
so this sort of thing must affect musical
pleasure at some level.

Much music demands. and some
conductors use, spatially separated st
and 2nd violins. Done discreetly, as on
many recordings, the two string groups
are placed to left and right of stage-
centre, but not pulled apart ridiculously.
A lot of delightful antiphonal effects
are there for the hearing, but they are
certainly less easily distinguished in a
‘wodge’ of sound. Solo instruments set
against an orchestral backcloth sound
quite unnatural if stretched out in the
manner of the harpsichord already
mentioned; in violin concertos, partic-
cularly, some of the musical drama is
dissipated if the instruments physical
smallness is lost. This applies also to
voices, especially in opera where both
subtlety of movement or placing. and
moments of high drama, may be lost or
even contradicted in the proverbial
sonic wodge.

Complex many-stranded counter-
point is sometimes difficult to follow
without the aid of a score, especially

when the music is for multiple divided
strings and therefore unsignposted by a
variety of instrumental tumbres. Such
music benefits from good stereo because
of the audible but often subtle separa-
tion in space. Finally, chamber music,
and particularly the string quartet, which
can sound so very convincing when well
reproduced but quite vague and silly
when distorted by omni loudspeakers.
Anyone with experience of listening to a
real quartet at fairly close quarters
soon realises the absurdity of the
freakish quasi-stereo offered even by a
moderately differentiated ‘wodge’.

This all means that sooner or later
people will get fed up with omni-
directional loudspeakers—just as most
people eventually abandoned their
column speaker about ten years ago.
(There is a possible analogy here with
headphone listening, the present popu-
larity of which—due to its consistently
accurate stereo—could be a reaction
against the vague stereo heard even
from improperly used conventional
loudspeakers.) Singers’ mouths or solo
violins several feet wide which cannot
be placed at all certainly in an partic-
ular direction are tiring and irritating
to live with. They will come home to
roost. This I know from personal ex-
perience, having been a keen advocate

of reflected sound not many years ago' &

SUMMING IT UP

umming up: there 1s no doubt
S that omni-directional speakers or

systems that specifically use walls
for reflection do give a more spucious
kind of sound. Under the right cir-
cumstances. one 1s tess aware that one
is listening to two loudspeakers. [t is
also true that this effect is achieved at
the cost of detinition. On the other
hand. wvery directional loudspeakers
give a sharp stereo image but the listen-
ing area is restricted. In the early days
of stereo (two channel) 1 maintained
that the optimum dispersion angle was
120 degrees but in these days of 16-
channel mixers and multi-mic tech-
niques | cannot be so dogmatic. Stereo
itself 1s an illusion and the program
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material goes through many processes
of mixing. dubbing, equalising and so
on. Some producers exaggerate sepa-
ration, some transport the listeners to
the conductor’s podium and others try
and give him the impression of being
in the middle of the 10th row back.
Then again, most of today’s music is
recorded in the studios—not the concert
hall at all! Finally, there is the question
of room acoustics. The room must be
considered acoustically as an extension
ol the loudspeakers and what sounds
superb in one room can be incredibly
bad 1n another.

Perhaps the best answer to some if
not all of these problems lies with the
intelligent use of the quadraphonic

AhBadac RadialdikieHSDO Ry

medium. This can give us a better sound
image without relying on random room
reflections or being so affected by room
acoustics—especially standing waves.
Moreover, as Jim Long stated in his
recent article on microphones. “Four
mic/four channel recording reduces the
need for accent microphones. The
ability of four-channel stereo to sort
out a single event amidst complex aural
confusion—if the recording is properly
handled—can be downright uncanny!”
The big question will be: What kind
of loudspeaker radiation pattern will
give best results with quadraphonic
sound? My own tests indicate a dis-
persion of 90 degrees but I am reserving
judgment for the moment. GW.T
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It was 72 years
before Frederick Myers’ dream

would become a reality.

Back in 1900, Frederick Myers
dreamed that he could fill a room
with dramatic music. But, he faced
the same problem that plagued
inventors for 70 years thereafter: the
standing wave phenomena.

When placed in your home,
every conventional speaker produces
a fixed emission pattern of sound
waves. These waves reflect from your
walls to “add and subtract” from the
true original signals. In this way,
standing waves alter the true
dynamics and reduce the “live
qualities” of the music.

In 1971, the Leslie Speaker
group of CBS applied for patents on
special designs which—for the first
time—effectively dealt with the
standing waves. These patents are
used exclusively in the Leslie Plus 2
Speaker system.

Here is what this breakthrough
means to you. Now, you can hear
music with a realism that is un-
matched. You literally feel that you're
in third row center of your favorite
concert hall—no matter what part of
the room you are sitting in.

Also, you can achieve this effect
with either stereophonic or quadra-
phonic recordings!

For further information on this
unique system, just send in the
coupon below, or visit your author-
ized Leslie dealer. Sixty seconds of
hearing the Leslie Plus 2 Speaker
system will prove everything we say
aboutit is true. Hear it for yourself
...soon!

SPEAKERS

Leslie is a registered trademark of CBS, Inc.
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Edward Tatnall Canby
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Binaural sound for headphones is
on the air! You have read about it in
Billy G. Brant’s article in our November
issue (p. 34) and, earlier, in my own
“Midwest Safari” last July (p. 56). In
large areas of the country you may now
crank up your FM tuner, plug in your
phones and hear broadcast sound spe-
cifically intended for headphones—nor
stereo. Binaural. But before we go much
further there is a whale of a pile of con-
fusion to sort out as to what binaural
is and isn’t. Moreover, we have a prob-
lem of compatibility, if we are to broad-
cast binaural software.

Compatibility? Not in the equipment.
In the software requirements, for loud-
speakers and for phones. They are very
difterent. True binaural sound, designed
for headphone listening, is a law unto
itself. You can take down and reproduce
sonic situations in binaural that are
utterly impractical in the loudspeaker
mode. In fact the astonishing power of
good binaural is right there—its extra
impact in “impossible™ situations where
normal recording and broadcast tech-
niques flounder. There’s no end to the
recording discoveries you can muke
when you set up your own pair ot mics
and listen back via phones to what
you get.

But on the air, this creates its own
increasing problem. Because for every
FM multiplex listener with phones on
his head you will find another, or maybe
a half dozen, sitting in front of loud-
speakers waiting for something to hap-
pen. They aren’t aware of the difference.
Or they have no phones—yet.

So every binaural broadcast. now and
for a long time to come, must be profit-
ably listenable both on phones and on
loudspeakers. That is a contradiction
that seems to deny binaural its very best
virtues. Oh. so you thought we already
had headphone listening. with all those
stereo broadcasts and tapes and discs
we’ve been hearing on phones? They
call them stereophones. don’t they? Ah
yes. Confusion upon confusion. Not
that stereo via phones isn’t an attractive
proposition to many listeners. Why else
would they be buying phones? Even so,
stereo heard in this fashion is only
accidentally and in part binaural. (Some
of the earliest stereo recordings, done
with two mics only, make very good
binaural.) The sound of stereo, in all
its present complexity, has been specifi-
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cally developed for loudspeakers. The
whole principle is different. You listen
in a different way, and it is not merely
the physical difference between phones
on the head and speakers in the living
room.

Via loudspeakers, hoth your ears hear
both channels, as reproduced out there
in front by the speakers. The resulting
dual-point “fix” in space, to your left
and right, sets up the well known stereo
phenomenon whereby you seem to hear
a smooth spread of sound extending
between the speakers and even out
beyond to each side (and to the rear
in quadraphonic stereo). It’s a mar-
velously useful illusion and a highly
satisfactory way of listening.

But binaural is a different alternative.
Inside those phones, each of your ears
receives one channel, exclusively. and
not a trace of the other. No fixed sources
out in front. You are in on the scene
itself, hearing directly through surrogate
ears, the microphones. If these mics
were set up like ears (more or less—
we are flexible in perception), a pair of
mics ear-close, with maybe a surrogate
head in between them, then you are
there. With certain important and in-
teresting reservations, you can hear
precisely what your ears would hear
on the spot. Any spot. Anywhere. In
the most unlikely places. Once you
have experienced true binaural repro-
duction, you will not ever forget it.

Yes, normal stereo does give a par-
tially binaural effect through phones,
which is enough to account for much
of its appeal, over and above considera-
tions of privacy and “surrounded
sound”. But the whole elaborate stereo
recording technique is designed for
maximum effectiveness in the loud-
speaker mode of listening. Via phones,
one channel exclusively to each ear,
the effects are both exaggerated and
subtly false—out of focus, out of regis-
ter, conftusing. Like looking through
wavy glass. You can’t pull it all to-
gether, it won’t quite fuse. The middle
is vague and lacking, the sides pull out-
ward, your music threatens to split in
two. Individual sounds in the stereo
mixdown appear too close, losing con-
tact with the whole. Some sounds, in
one channel alone (for one speaker),
are heard in one ear and not in the
other, and thus are rendered spuaceless,
drifting unattached inside the head. Like
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a flv speck on your spectacles. Very
annoying.

The more you listen to stereo via
phones, the more you will notice these
inconsistenciesthough.admittedly, many
of us are not going to let ourselves be
unduly bothered by them. Headphones
are fun. Nevertheless—they are there,
and for good reason.

[t follows that if you are out for
binaural sound via broadcast, a stereo
mic pickup is out of the question. Why
bother to call it binaural. it it isn’t?
Binaural mic pickup uses a single pair of
mic ‘“‘ears” (though more complex
techniques are possible). With them,
you capture whatever sounds interesting
to your ears, anywhere. No special
close-up mic technique. No worry about
interference noises, excess reverb, overly
great distance. Binaural doesn’t mind,
if you don’t. Anything whatsoever that
is interesting to hear in the flesh, can
be taken down for binaural reproduc-
tion. You will not understand how
utterly different this microphone tech-
nique is until you have tried it out.
until you have pushed it to extremes—
say recording a conversation in a noisy
and crowded cafeteria, or taking down a
lecture at a distance of 100 feet or so—
just to see how far you can go.

But the further you go, the less pos-
sible it i1s to broadcast your results,
where loudspeakers may do some of
the reproducing. That is the incompati-
bility.

Fortunately—if you have begun to
digest these somewhat alarming
thoughts—there are areas of overlap,
where binaural for phones and standard
sound for loudspeakers can both be
served satisfactorily. It is my intention
to analyze these very tricky areas for
our mutual gratification. I've done a lot
of experimenting and a lot of interested
worrying on this score. I've been in
binaural myself, off and on, for over
twenty years and [ am of course de-
lighted that this essentially personal,
private, individual way of listening
should find a method of simultaneous
distribution to a mass audience. That,
after all, is basically what broadcasting
is all about, even in its normal mode.

My own visit to NCAE (National
Center for Audio Experimentation) in
Madison brought me squarely up against
these questions. NCAE is in business,
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already producing a line of finished
binaural software directly intended for
radio. My first thought was—do rthey
know? Are they even aware of the diffi-
culties of compatible binaural? Had
they tackled the problem and found a
solution? Or was this just a public-
relations gadget? An old cynic, me!
Plenty of people have barged into
binaural feet first, all thumbs and no
head.

I’'m glad to be affirmative. The answer
is yes—NCAE knows what it is doing,
even if their people don’t talk about
compatibility. Why should they? They
have a product. If they've found a work-
able procedure 1o their own satisfaction
(they have), allowing for reasonably
good loudspeaker playback and yet
providing plenty of genuine binaural
punch, then why lecture? Get the prod-
uct out. (The lecturing seems to be my
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Fig 1—Favorable mic distances

A Favorable mono mic area

B Favorable stereo mic area
C Favorable binaural mic area

D Optimum binaural mic area
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about our remarkable
MiniStudio and the

name of your nearest
participating dealer,

call toll free 800/645-2075.
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tob, and I'm always willin’.) But do not
think it 1s a cinch, this compatible sort
of" technique for a useful broadcast
binaural. They are other approaches
quite different from NCAE's. Yours
may work just as well. But if you don’t
know your binaural fundamentals, you
won't get far. Or, as 1 say, you will
barge in feet first, and Heaven help
you! What, then, are the favorable
areas for an overlapping technique,
taking in both phones and speakers,
within which you must work to develop
your own compatible binaural? Here
are guidelines.

1. FAVORABLE MIC DISTANCES
FROM SOUND SOURCE. My Fig. |
shows an idealized conventional indoor
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source, on a stage. You may extrapolate
to vour own situation. A and B, suusage-
like arcas, represent areas of conven-
tional mic placement (simplified) for
mono and sterco, the stereo a bit further
out. C, encompassing virtually the entire
space and overrunning A and B, is the
favorable binaural mic area tor head-
phone reproduction. D is the optimum
binaural, out beyond the loudspeaker
mic placement and, perhaps. in one¢ of
the “best seats in the hall”.

What this savs is, first, that true
binaural reproduction will be acceptable
from virtually anywhere in the hall (or
other arca) where the sound itselt is
acceptable to living ears. You get what
you hear. And, second, that the optimum
“best seat™ is where it ought to be,
well out from the normal loudspeaker
mic location. Third: a comparible pickup
may thus be made from a position at
the extreme outer fringe of the loud-
speaker-favorable area or a trace
beyond. The binaural sound will then
be OK. By manipulation of other factors
(below), it can even be quite dramatic—
and compalible, too.

11. DIRECTIONAL AREAS OF
PRIMARY LISTENING INTEREST.
Another and ditterent factor. Here there
is an astonishing disparity between the
loudspeuaker arcas of favorable diree-
tionality and those for headphone
binaural. Yet you still may have your
cake and eat it

In Fig. 2, A (mono) and B (stereo)

-~ " N
/X K X
o G
$ H H
A B

Fig 2—Areas of
interest

A Primary mono interest—frontal

B Primary stereo interest—frontal

C Primary binaural interest—to the
sides

primary listening

indicate the idealized normal frontal
directionality of interest for loud-
speaker sound. and the means for micro-
phoning it. again simplitied. Via
speakers, program material is always
frontal in playback. (Most quadraphonic
sound is. oo, though by no means all.)
And this even though vou may actually
sel up your mics in all sorts of directions,

40

before specially-placed sound sources.
Whatever you do. the playback always
comes out frontal.

C in Fig. 2 indicated, in contrast. the
very peculiar arcas of primary interest
in headphone listening. They arc not to
the front, but 7o the sides. Indecd. front
(and rear) directionality, while perfectly
clear in the sound, tends to be perceived
curiously as overheud, or indefinitely
nowhere in particular. Anywhere bur
out in front. It is extremely difficult
to place a binaural sound squarely in
front. On the other hand, it is casy—
and effective—to place it on either side.

This immutable tact of binaucal
reproduction is still not too well under-
stood though it has been the subject
of massive research. The eftect is not
appreciably altered by a between-mics
“head”, like NCAE’s “Herman”, nor
for that matter. by “*Oscar”, a pains-
stakingly realistic German research
model head with tiny mics buried
inside car canals. You still hear best
to the sides: you are vaguce as to fron-
tal placement. Even with no “head”
at all, just the two mics, your percep-
tion is not appreciably different in this
respect. To my knowledge. no practical
way has yet been devised to bring
accurate front placement of sound to
headphones. 1t doesn’t really matter,
for us at least. You will not notice the
lack, it the material is well presented.
You wil/l notice the dramatic realism
of’ any sound off to one side of you.
So—we program for the sides, as well
as we can.

Directional compatibility, for phones
and loudspeakers, is thus o matter of
providing multiple directionalities. Not
difficult, once you get the idea. First,
your main information must be up
front but may be spread out betwcen
the normal stereo angles. approximately
45 degrees, though with emphasis on
the angled sources, to please stereo
listeners. (A correct mic distance 1s
here taken for granted, as per L
above.) Second, other sounds, pret-
erably incidental and small, are added
to extreme right and left, beyond 45
degrees. (But never in one channel
only!) They should be light enough not
to impede loudspeaker listening, which
requires low incidental noise, but
definite enough to register, dramati-
cally. at the sides of the headphonc
listening space.

These sounds scrve to frame, or set
off, the main up-front material, which
will be vague in direction in the
phones. You have a wide choice—delib-
erate faint coughts, throal-clearings,
rustling of paper, shifting teet, squeaks,
scrapes, clinking of ice in glasses,
even breathing sounds. Startling, via
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Where it” at

There's more to the TASCAM board than
we have room to tell. But we've got strictly
qualified dealers throughout the country
who can fill you in on the technical details
and answer all your questions. Just as
important, they service what they sell
Because what you're doing is important to
them. So talk to our experts, we think these
are the best there are

ARIZONA
Phoenix: Bruce's World of Sound (602) 277-7493
Scottsdale: Universal Audio (602) 947-2596
CALIFORNIA
Anaheim : Videodetics (714) 532-3364
Hollywood : Custom Fidelity (213) 654-4522
Los Angeles: Hannon Engineering (213) 936-5176
Westlake Audio (213) 655-0303
San Diego: Pacific Recorders & Engineering
(714) 453-3255
San Leandro: Tabor Mfg. & Eng. (415) 635-3832
San Francisco: Sound Genesis (415) 391-8776
Sunnyvale: Recording Specialties (408) 739-7201
CONNECTICUT
Stamford : Audiotechnigues (203) 359-2312
GEORGIA
Atlanta: General Audio Electronics (404) 691-9122
FLORIDA
Tampa: Audio Visual Services (813) 884-1461
Studio 70 (813) 238-6021
HAWALI
Honolufu: The Audio Center (808) £31-3153
ILLINOIS
Chicago: B. W. Associates (312) 935-4900
Continental Music House (312) 267-3890
Sound Market Recording (312) 664-433%
South Pekin: Mitam Audio (309) 348-3112
LOUISIANA
New QOrleans: National Broadcast Equipment
(504) 522-3089
MICHIGAN
Dearborn: Pac-3 Recording (313) 581-0520
MINNESOTA
Minneapolis: Audio King (612) 920-4272
Sound 80 (612) 721-6341
MISSOURI
St. Louis: Best Sound (413) 862-0003
NEVADA
Las Vegas: Giobal Productions (702) 457-3060
NEW JERSEY
Qakhurst: Sound Arts (201) 493-86€6
Patterson: Professional Audio Video (201) 523-3333
NEW MEXICO
Albuguerque: Head Ltd. (505) 843-6262
NEW YORK
Bearsville: Bearsville Records (914) 679-8900
New York: Martin Audio (212) 265-6470
Rochester: Brighton Sound (716) 454-3030
Tonawanda: Seneca Sound (716) 832-2100
PENNSYLVANIA
Frazer: LPB Inc. (215) 644-1123
Pittsburgh: RPC Electronics (716) 832-2100
Willow Grove: Music & Sound Ltd. (215) 659-9251
TENNESSEE
Nashville: Studio Supply (615) 256-6685
TEXAS
Garland : Accurate Sound (214) 278-0553

|/ IMTRASCGAM CORPORATION

I 5440 McCONNELL AVENUE
k LOS ANGELES. CALIF 90066
1S -]
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up to four additional input modules

If you're seriously into music orYO“ Q f°'
sound reinforcement you want more and other optional accessories

than hi-fi products can give
you. But full professional stu-
dio gear costs an arm and a
leg, and you pay for a lot of things you may not
really need.

That's why there’'s a TASCAM Model 10. It's an
8-in, 4-out mixing console, and it’s just $1890.

With the Model 10 you get what you have to have.
Without sacrificing a single necessary function.

Each input module gives you mic and line atten-
uation, three bands of peak and dip equalization (two
with frequency selection), pre- and post-echo send and
receive circuitry, pan function, and a unique straight-
line fader.

Each of the four submasters has a meter control
switch (line/echo), independent monitor level control,
echo receive level control, and a straight-line fader.
You also get a master gain module and 4” VU meters
with LED peak indicators. Plus pre-wired facilities for

what yov need

including talkback, remote
transport control, quad pan-
ner, and headphone monitor.

That's what you need and that’s what you pay for.
Some things, however, you may or may not need, and
we leave that choice up to you. For instance, the basic
Model 10 is high impedance in and out, but studio line
impedances are available optionally. You'll probably
want low impedance mic inputs, but you may not need
all low impedance line inputs. So we don't make you
pay for them. You can order any combination of high
and low input/output impedances according to your
application.

Details and specs on the Model 10 are available
for the asking. At the same time we’ll tell you about our
new Series 70 Recorder/reproducers.

We've got what you need.

_IMTASGAM CORPORATION

5440 McConnell Avenue
Los Angeles, California 90066

Check No. 22 on Reader Service Card
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binaural! Yet, it low in volume. they
are not an impediment to communica-
tion in the loudspeaker mode. You
must use your judgement, experiment.
It depends on the necds of the mo-
ment. Just remember (a) to keep your
incidental sound effects highly dircc-
tional. to the sides, (b) adequately low
in level, and (c) preferably close at
hand. Tiny noises close to one side
are absolutely startling in  binaural
playback.

Directionalities  of  this sort are
normally set up in real time and space,
an “instantaneous” recording or broad-
cast. They may, again, be alternatively
mixed down via pan pot techniques
and the like. NCAE's prerecorded
“sound beds” should be very uscful for
such situations—but they must be used
with extreme care, as NCAE will tell
you. Binaural does not like blends.
They don’t blend. unless very carefully
matched.

Note that a wide sound-spread of

directional sources is obviously best
served by omni mics. For binaural, 1
use nothing else. They pick up the
side information that I want. You may
need to use cardioids, to reduce excess
ambience (for loudspeakers) or to
increase channel separation. Don’t
expect them to get side information.
You may have to mic the sides sepa-

»

D-200E Two-way cardioid dynamic
microphone.

rately. But note again that multi-mic,
multi-layer techniques are very chancy
in binaural, as of present knowhow.
You will be wise to stick to two mics,
omni, untl you have found out better
tricks by experience.

I11. OPTIMUM MIC SEPARATION.
Here is an interesting third factor.
optional in use. which can be im-
mensely helpful for compatible record-
ing/broadcast of indoor staged cvents

such as concerts. It cannot be used. of

course, if your two mics are fixed in
their separation by some kind of per-
manent mount, as in NCAE's “Her-
man” with the oblong head between.
You will have to eliminate the head—
no great loss, aesthetically speaking,
especially for music with ambience.
(The head serves in part to cut down
ambience.) Your ears will be satisfied
merely by the fact of two channels and
a binaural separation.

How far apart? How close? The
minimum mic separation for binaural
effect is astonishingly small. Mics set
only an inch or two apart still produce
a decided binaural effect in phones.
More practically, you may stretch the
separation beyond ear-distance. [ have
found that in an average indoor hall
a distance of three or four feet between
mics still produces binaural fusion.
Bevond that, the channels separate,

"AKG

A NEW STANDARD
IN PERFORMANCE

For information on the entire
AKG product line call or write

MICROPHONES - HEADPHONES

DISTRIBUTED BY
NORTH AMERICAN PHILIPS CORPORATION
100 EAST 42nd STREEY NEW YORK. NEW YORK 10017

AKG CANADA + DIVIS!ION OF DOUBLE DIAMOND ELECTRONICS - SCARBOROUGH, ONTARIO

AKG-36

Check No. 23 on Reader Service Card
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vou begin to “hear double” and lis-
tening becomes tiring. A real stereo
spread—twenty feet or more—is thus
out of the question.

But at around four feet, you will
find, you may have a very acceptable
loudspeaker stereo (assuming good
mic distance again) and binaural too.
While at car distance. around eight
inches of separation, your stereo on
loudspeakers is nil, and might as well
be mono. So—try “enhanced binaural”
as | call it. The binaural effect is of
course exaggerated. You are listening,
so to speak, with a very swelled head.
But we should all know that exaggeru-
tion is the spice of drama' Your
“enhanced”  binaural will  be hi-
powered and you will keep your loud-
speaker listeners happy, too.

With much circumspection. you may
try accent or solo mics, to help the
loudspeakers where soloists arc too
distant. (They are OK anywhere in
binaural.) Close mics are a familiar
device in loudspeaker-intended sound.
But you are likely to get violently
unnatural eftects in your phones. Your
solo singer may suddenly be dangling
directly over your head at about three
feet distance, bellowing at you as
though suspended from wires. That’s
the sort of thing that happens when
you miscalculate your binaural. (Well,
if you /ike it that way, it’s all right
with me. Just be forewarned . . . )

* * *

There you have three discrete vari-
ables to play with, Mic distance,
Source Directionality, Mic Separation.
Each can be manipulated for good
compatibility. But the pay off is in
their simultaneous use. If all three
are optimum, you can have strikingly
effective headphone sound and good
loudspeaker sound too. with no
seeming compromise whatsoever. Most
good art, remember, is a matter of
canny accomodation—using what you
have to maximum effect.

I once made a lape of a choral
rehearsal which T throw at you (in
words) as a helpful example. There
were some hundred singers, sopranos.
altos, tenors, basses, secated in a large
half circle around the conductor. a
pitano off behind. The music was
Bach’s B Minor Mass, and the conduc-
tor stopped often to exhort and ex-
plain. He has persona, as they say. |
wanted him, too, as well as Bach. So I
set myself up (that is, my mics) directly
to his left, only a few feet from his
podium. Here is how I met the condi-
tions I've mentioned for optimum
compatibility, though in fact this wasn’t
my intention at the time. Just experi-
ment.

(Continued on page 55)



Boom Boon.

We've taken our most versatile, best-performing unidirectional studio micro-
phone, the Shure SM53, and made it even more versatile by developing a
complete boom accessory system that equips the SM53 for every conceiva-
ble boom and “fish-pole” application! Shure design engineers started with a
major breakthrough in design: a small, lightweight, extremely effective
isolation mount. They developed a super-flexible isolation cable, a pair
of highly-efficient front-and-rear windscreens, and a 20” boom extension
pipe. Finally, they developed a complete boom assembly that com-
bines unusually small size with superb control and noise isolation.
Result: an accessory lineup that makes every Shure SM53 studio
microphone a complete microphone system! Write:

222 Hartrey Ave., Evanston, lll. 60204, Y | SHURE

Check No. 24 on Reader Service Card
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THE LANCUAGE OF HIGH FDELITY
Part IX Record Players

M Martin Clifford

Thomas Alva Edison has been cred-
ited with many inventions, but he
gathers no plaudits for being one of the
progenitors ol a portion of today’s hi-
fi systems. And yet, almost 100 years
ago (1877 to be exact) he had the idea
that sound waves could be represented
by the displacement of a stylus. This
concept isn't at all outrageous il you
consider that sound waves comprise
rarefactions and compressions of air
molecules. The amount of sound (its
volume or intensity) is the deciding
factor in determining the total move-
ment of the stylus. Edison used tinfoil
wrapped around a cylinder as his re-

cording medium (Fig. 1). The number of

indentations in the foil, and their depth,
produced by a cutting stylus riding pro-
gressively on top of it, was determined
by two factors—pitch and sound in-
tensity. A reverse process was followed
to recover the sound. A stylus riding in
the grooves produced by the cutting
stylus would wiggle in a somewhat
reasonable approximation of the shim-
mies of the original recording cutter.
We can’t afford to be patronizing about
it, for despite the fact that it preceded
radio and television by many decades,
it is still the same system we use today—
with some changes. of course. A little
humble pie is good for the hi fi soul.

Edison’s recording cylinder concept
digressed into office machine recording
equipment, while spirally grooved flat
discs or records were used for home
entertainment purposes. However. those
early phones were purely mechanical,
operated by spring-wound motors, with
everything in a happy state of resonance.
The stylus. referred to as a ncedle and
made of steel. reproduced the music and
so did the device that held the stylus.
There were no amplifiers for the entire
mechanical assembly supplied music.
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Some of the sound was also conducted
to a box or chamber faced by a pair of
wooden doors mounted on hinges with
the amount of door opening constitut-
ing the volume control. Lite was simpler
in those days provided you understand
that simplicity is not a synonym for
better. The sole criterion in making a
phonograph purchase was loudness.

The basic difference betwceen those
yesteryear reproducers and today’s i1s
that the mechanical movement of the
stylus is converted. not directly into
sound, but rather into an electrically
cquivalent signal. The signal is then
amplified by a voltage amplifier or
pre-amp followed by a power amp and
into a speaker system. Modern units,
then, are transducers. changing the
mechanical energy of the moving stylus
into electrical energy.

The Record

On astereo disc the sound information
is contained in the two walls of the
microscopic grooves. One of these, the
inner wall or the wall closer to the center
hole of the record, carries information
for the lelt stereo channcl. The other
or outer wall is used for the right chan-
nel. with the two walls forming an angle
of 90" (Fig. 2).

The Record Playing System

A record playing system consists of a
turntable, a motor to rotate it, a stylus,
a cartridge and a tonearm for holding
the cartridge. These are the basic ele-
ments and that is what you get when you
buy a record player. But, as in the case
ol automobiles, there are all sorts of
options: speed changing components,
mechanisms for raising and lowering
the tone arm, and supplementary de-
vices working as aids in tracking and
stylus pressure.
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Fig. 1. First sketch by Thomas A. Edison
of the phonograph.

MOVEMENT OF STYLUS
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a: LEFT SIGNAL ONLY
b: RIGHT SIGNAL ONLY

c: LEFT AND RIGHT SIGNAL OF ANTI
PHASE

d: LEFT AND RIGHT SIGNAL OF
SAME PHASE

Fig. 2. Stereo grooves and stylus move-
ment.

Motor and Drive System

The job of the motor sounds simple
and that alone should make us suspic-
ious. Simply rotate the turntable platter
at a constant speed, usually 33-1/3 and
45 rpm, preterably not simultaneously.
But the motor/platter combination isn’t
electronic: it's electromechanical. and
so, like any other moving mechanical
system. there is always the possibility
of wobble, inaccurate speed, drifting
speed. and slow starting. A motor,
operated by AC, is comparable to turn-
ing a large wheel by hitting it along the
side at regular intervals, and so running
a motor on AC is equivalent to using
a pulsating torque process. This sort of
torque can cause the turntable speed to
change rapidly. The unhappy resultis a
form of trequency modulation of the
reproduced sound known as flutter.
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EPI'S LINEAR SOUND.
YOU HAVE TO SEE IT TO BELIEVE IT.

Everybody talks about s Wwas recorded by placing our
linear sound. mike at a point 60 degrees
But only EPI has EPI’s off axis. So EPI’s speakers dis-

Linear Sound. And there’s a perse Linear Sound not just

difference. straight ahead, but in all direc-

CURVE“A” tions, and at all frequencies.

See the curve marked “A” m £ =2 ESEEISEs In fact, up to 15KHz, the
onour linear response graph? i 3¢ whar EFT's Linear Sound Icoks like. off-axis dispersion is down only
We recorded curve “A” in the an average of 3db. Thisis the
usual manner, placing our microphone (a B&K Model ~  result of EPI’s unique one-inch linear air spring tweeter.
4133 ) directly in front of our EPI speaker. What does thatmean?

That’s a remarkable thing, that curve*‘A”. Frem It means that when you’re listening to music, you
way down on the bass end all the way up to the higa can sit anywhere in tae room, and you’ll be hearing that
treble end, it’s practically a straight line. big, ful, naturel sound

What you see is what you hear: a pure, uncolored, you’vejust seem on our
natural sound from top to bottom. With nc arzificial graph.
boosting of the bass to impress the innocent. And 1. the EPI’s Linear
nuances and overtones at the treble end thet, en ordinary  Sound It comes out of
speakers, just fade away. eight great speakers,

CURVE“B” from $35 to $1G00,

Now look at curve “B”, and you’ll see something made cnly by Epicure
even more remarkable: another virtually straight L re. Products Inc., New-

What’s remarkable about this is that curve “B® burypert, Mass. 01950.

LINEAR SOUND

IS FROM EPI.€®

This is what EPI’s Linear Sound dispersion looks like. Check No. 25 on Reader Service Card



Manufacturers specify flutter in terms
of percentage. Good units will have a
flutter of less than 0.1% with many down
to below 0.05%.

The motor isn’t the only flutter villain
in this drama. It can be caused by such
less obvious things as a record with a
slightly eccentric hole, or some minor
defect in the drive system, or a turn-
table that isn’t perfectly flat. To check
whether it’s the system or the record,
try a number of different records. They
can’t all be bad.

Flutter is actually a signal generated
by a record reproducing system and
imposed on the sound recorded in the
disc. And as such it can have a number
of different pitches—that is, frequencies.
Flutter having a very low frequency is
called wow because this was the excla-
mation of the individual back in re-
corded history who first heard this form
of distortion, and because that is the
word that closest describes the sound.
To minimize flutter, manufacturers use
heavy platters with some form of drive
isolation between the motor and the
platter. Manufacturers also specify the
weight of the platter, but this in itself
isn’t enough. A more meaningful figure
is the ratio of the mass of the turn-
table to the motor. And so a heavy
platter isn’t necessarily a guarantee of
minimum flutter. There are brighter
ideas than that of using a VW engine to
drive a 10-ton truck.

Nevertheless, there is a good argument
for making the turntable platter as large
and heavy as the motor torque will
permit. Once in motion such a platter
serves as a flywheel and keeps the speed
constant by its own inertia. Turntable
platters are made of pressed steel plate
or die-cast aluminum atloys. The alumi-
num alloy platter is preferable since it
will not become magnetized by the
motor’s magnetic field. And manufac-
turers like it because it is easier to
machine than steel. However, if the
heavy platter is to take advantage of
fly-wheel effect, it must be accurately
balanced. comparable to the idea of
balancing an automobile wheel.

The Motor's Code of Behavior
The motor must meet six conditions.
It must rotate at a specific constant
speed; this speed must remain constant
for varying line voltage conditions and
for varying load conditions (that is,
whether the tonearm is resting on the
record or not); it must not vibrate; it
must have sufficiently powerful torque
(rotational force) so that it maintains
its speed at the precise moment the
stylus makes contact with the record
grooves; it must not produce any mag-
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PULLEY

MOTOR

Fig. 3. Idler drive system (above) and
belt drive system (below).

netic flux leakage as this can induce
hum in the pickup system; and it must
be able to work for hour after hour, if
required. There are also some incidental
conditions. The motor must not over-
heat. It must be absolutely quiet. It
must be able to get the platter from a
condition of zero rotation to required
speed in the minimum amount of time.
It must be troublefree for as long a time
as possible. The motor represents the
guts of a record player and like its
human counterpart, must never intrude.
At least not in polite society.

The absolute speed of a turntable
platter is the unchanging speed at which
1t rotates over a period of time. If this
speed is a constant 33 rpm when it
should be 33-1/3 rpm, it is unlikely you
would notice the difference. What is
more serious is the short term speed
stability. If a platter has an operating
speed of 33-1/3 rpm with this speed
representing an average. with a variation
above and below this figure, then the
platter is speed wobbling with 33-1/3
rpm as its rotational average, not a good
situation at all, either for the motor, or
for the listener.

Only two types of AC motors can
fulfill all the motor requirement con-
ditions for record players—the induction
motor and the synchronous motor. Of
these, the induction motor is used
mainly for low-priced turntables since
its speed can fluctuate with load varia-
tions, but this can be overcome with
some kind of regulatory mechanism. The
synchronous motor has its speed locked
in to the AC line frequency and there-
fore is constant, even if the line volt-
age fluctuates. Power line frequency can
shift, but deviations are small and the
average is excellent. Looking at an
electric clock is equivalent to an expres-
sion of faith in the frequency stability
of your local power company’s gener-
ators.

B ada6RAH IAHIKMGHADO

A special—and substitute expensive
for special—variation of the synchronous
motor is the hysteresis synchronous. lts
features include freedom from vibration
and noise-free operation. A more recent
motor design is the brushless DC servo
Hall motor, using Hall elements, a kind
of semiconductor. DC motors for turn-
tables require switching devices, such
as a mechanical commutator, but the
DC servo Hall motor uses Hall elements
instead. The Hall motor has large
torque, causcs no electrical or mechani-
cal noise. The advantage of a DC motor
is that it is free of the torque pulsations
associated with induction and synchro-
nous motors.

The operating speed of the motor is
another important consideration. Many
motors turn at 1800 RPM, but there
are some available that work at 600
RPM, 300 RPM, and at still slower
speeds. The lower the speed, the less
opportunity for such hazards as wow
and rumble. Rumble is a low-frequency
noise heard in the reproduced sound,
caused by the motor, or parts associated
with it. In operation, the motor can
vibrate at a low-frequency rate, a vi-
bration that can be transmitted to the
platter, and thence to the stylus, pro-
ducing a form of sound modulation.

Notall manufacturers indicate amount
of rumble in their spec sheets. but when
they do it is in the form of dB. The
larger the dB figure, the better. A quality
record player will be —35 dB, or more.
The frequency of rumble is a sub-
multiple of the motor’s operating speed,
and can go down to 30 Hz. Since the
second harmonic is 60 Hz it is quite
easy to confuse rumble with hum. A
simple way to check is to lift the tone-
arm. If the disturbing sound remains
it is hum-caused, but if it appears only
when the stylus is tracking, then the
problem is rumble.

The Drive System

Since motors run at higher speeds
than 33-1/3 and 45 RPM. they must be
coupled to the turntable by some type
of reducing linkage, usually accom-
plished in any of several ways. In one
system, known as rim or idler drive, one
or more idler wheels (Fig. 3) transfer
rotational power from the motor pulley
to the turntable platter through friction
drive of their rims. Advantages are
relatively low cost, easy speed changes,
and the opportunity (for the manu-
facturer) of using motors having lower
torque. The difficulty with this method
is that as the rubber drives wear a
certain amount of slippage is bound to
occur. Further, if the wear isn’t uniform,
drive may become uneven.
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Some of the reasons why
other turntables don't perform
quite like a Dual.

Because of the wide acceptance and acclaim
Dual has earned over the years, especially among
avdio experts, many Dual features inevitably appear on
competitive turntables.

To copy a Dual feature is one thing: to achieve
Dual performance and reliability is quite another
matter. The true measure of a turntable’s quality is
not its features alone, but how well the entire unit is
designed and manufactured.

Following are just some of the ways in which
Duals differ from other automatic turntables.

Gyroscopic gimbal suspension.

The gyroscope is the best known scientific
means for supporting a precision instrument that
must remain perfectly balanced in all planes of
motion. That is why the tonearms of the 1218 and 1229
are suspended in true, twin-ring gimbals.

Every Dual gimbal is hand-assembled and
individually checked with gauges especially developed
by Dual for this purpose. This assures that thehorizontal
bearing friction of the 1229 for example, will be no
greater than 0.015 gram, and vertical friction no
greater than 0.007.

True single-play automatic tonearm.

A turntable of the 1229's caliber is used primarily
in its single play mode, so the tonearm is designed to
parallel a single record on the platter. For multiple-
play, the entire tonearm base is moved up to paralle!
the tonearm to the center of the stack.

The 1218 tonearm provides the single-play
adjustment within the cartridge housing, and the
cartridge pivots around the stylus tip to maintain
the correct overhang.

Stylus pressure around pivot.

Today's finest cartridges, designed to track
at around one gram, have little margin for error.

In the 1229, therefore, the tracking pressure scale is
calibrated within 0.10 gram from O 1o 1.5 grams.

To maintain perfect balance on every Dual
tonearm, stylus pressure is applied internally and
around the pivot. This is accomplished by a very
long spring coiled around the pivot. Only a small portion
of the spring's length is needed to apply the required
pressure, thus contributing greatly to the accuracy of the
calibrations.

Avoiding sounds that weren't recorded.

The rotor of every Dual motor is dynamically
balanced in all planes of motion. Each motor pulley and
drive wheel is also individually examined with special
instruments to assure perfect concentricity.

Any residual vibration within the motor is
isolated from the chassis by a three-point damped
suspension. Finally, every assembled Dual chassis is
“tuned” to a resonance frequency below 10 Hz.

The best guarantee.

All these precision features and refinements
don't mean that a Dual turntable must be handled
with undue care. Sowe re not being rash when we include
a full year guarantee covering both parts and labor
for every Dual. That's up to four times the guarantee
you'll find on other automatic units.

Now, if you'd like to know what several
independent test labs say about Dual, we'll send you
complete reprints of their reports.

Better yet, just visit your franchised United Audio
dealer. You'll see for yourself that only a Dual performs

L E precisely like a Dual. mo

Dual 1218, $155.00

Oual 1229, $199.50

United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernon, N.Y. 10553

Exclusive U.S. Distribution Agency for Dual.

Check No. 26 on Reader Service Card
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The other common drive system uses
a rubber or plastic belt (Fig. 3), such
as polyurethane. Polyurethane is
preferable since it can be made im-
pervious to aging, heat or oil, and has
low elasticity. Rubber is a vegetable
product, tending to become brittle as
it gets older. It is also subject to stretch
deformation.

Speed changes are made by guiding
the belt around either of two motor
pulley sections with different diameters.
The belt prevents motor vibrations from
reaching the turntable. reducing noise

and rumble. Some turntables with slow
speed motors (Fig. 4) are coupled
directly to the turntable platier—the
motor’s shaft is also the turntable axle.
Speeds are controlled by electronic
servo mechanisms.

The Pickup System

The basic elements of the pickup
system (Fig. 5) consist of the stylus,
cartridge, head shell, tonearm. balance
rest, and a balance weight. It sounds
straightforward, but the technology of
the pickup system is rather complex.

AN
}NVESTMENT

SOUND... When you buy a Frazier

speaker, you've made a
sound investment. And

such that only %2 watt
of power or less is required
for your listening pleasure. ..

with any good investment, ~with every Frazier speaker

you expect a good return.

Your return with a

Frazier speaker is in
unequaled sound. Whether
it be from the handsome
Mark VI with its 12 inch
woofer, 8 inch mid-range
speaker and compression
horn tweeter . . . or the
Super Midget. .. efficiency

you'll be assured of a
product that has earned a
reputation for excellence
during its 30 years

in the business.

With a Frazier speaker,
you'll make an investment
in sound that has a
fantastic return.

RAZIER

INCORPORATED

1930 Valley View Lane
Dallas, Texas 75234
Phone 214-241-3441

Check No. 21 on Reader Service Card
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Books could be written just on this sub-
ject alone if for no other reason than the
presence of so many conflicting require-
ments. In many cases, a quality pickup
system represents a compromise, an
attempt to reach an armistice between
the hostile demands of each of the parts
of the pickup system.

The Stylus

The usual stylus is a diamond, prefer-
able because of its longer service life
contrasted with other materials. with
some 400 to 800 hours of operating
life. Tts durability depends largely on
the tracking force—that is, the weight
with which the stylus is pushed against
the walls of the record grooves. The tip
of the stylus is machined to extreme
precision. It can be spherical, with a tip
radius of about 0.5 mil to 0.7 mil. or
elliptical. Elliptical styli usually deliver
better response to high audio frequen-
cies. that is, they track the high notes
better. (Not all authorities are con-
vinced of the superiority of elliptical
styli. One thing is certain: if an ellip-
tical stylus is not made accurately and
mounted correctly in a properly aligned
arm it can cause more distortion and
record wear than a conical type—Ed.)

Mono records can be played with a
I mil stylus. but the smaller spherical
stylus designed for stereo recordings
can also be used on mono discs. The
elliptical stylus has a radius of about
0.2 mil, or less, for contacting the undu-
lations in the record walls. The larger
radius of the elliptical stylus is about
0.7 to 0.9 mil and keeps the stylus from

TURNTABLE PLATTER

[77 777 /qV//”/// s ’ZI

— T

SLOW RUNNING MOTOR

Fig. 4. Direct drive system.

g ight
Head sheil Tonearm Balance weig

. “Cartridge
) Arm rest

Stylus

Fig. 5. The pickup system.

running along the bottom of the groove.
There is no signal impressed here and
so the only result would be unnecessary
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wedar of the stylus, and. what is worse,
the production of distortion. The dis-
advantage of the conical stylus is that
its shape will not prevent it from riding
along the groove bottom. something that
can happen it the stylus diameter
happens to be very small.

Most styli today are the elliptical
type. The changeover from a conical
to elliptical stylus isn’t just a matter
ot doing some switching. The elliptical
has a smaller region o contact between
the stylus and the grooves and so the
tracking pressure should be less. The
elliptical stylus can be used to play both
stereo and mono records. The motion of
the stylus is generally transmitted by
means of a cantilever strut to a trans-
ducer inside the cartridge—with the
transducer converting the mechanical
motion of the stylus to an electrical
signal.

The Phono Cartridge

The stylus fits into the cartridge.
which. in turn, is mounted in a shell
at the tip of the tonearm. As the stylus
tracks 1n the rotating grooves, it is
deflected laterally and vertically. de-
pending on the modulations inscribed in
the groove walls. In theory this sounds
easy enough, but if the stvlus is to track
well, it must follow the complicated
meanderings of the groove instantly
and it must do so without boltoming
(that is, without hitting the bottom of
the grooves), without losing contact with
the walls. yet not pressing unduly hard
against them, and without jumping out
of the grooves. Further. its contact or
pressure must be the sume against both
walls—inner and outer—despite the tact
that the very motion of the stylus makes
such an equilibrium very difficult. To
be able to do all this. the mass of the
stylus and moving parts must be kept
as little as possible, since the greater
the moving mass. the greater its
inertia—that is, the greater its resis-
tance to quick changes in motion. And
so the conditions for good tracking are
quite difficult. But these aren’t the
only requirements. There must be a
sufficient downward force. known as
tracking force, on the stylus, to keep it
in the grooves. Too much will cause
stylus and records to wear out more
quickly than necessary.

The stylus assembly must have free-
dom of movement—technically called
trackability of compliance. The greater
the compliance, the smaller the tracking
force required. And since the stylus is
going 10 wiggle around thousands of
times a second as the record rotates
beneath it, it becomes obvious that with
high compliance we are permitting the
stylus to do its job, to follow even the
most delicate tracings in the groove
walls. (To be continued)
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Presenting the perfected iron-oxide tape:

Other companies aren't getting the
kind of performance out of iron-oxide
that we are. No wonder they've switched
to different materials

We at Capitol, on the other hand, have

found a way to perfect iron-oxide tape.

And when we say perfected, we
mean perfect. A tape that outperforms
chromium dioxide and cobalt-energized
tapes in many ways, yet retains all the
inherent advantages of iron-oxide
formulations.

What has Capitol done
differently?

Capitol makes more efficient use of
iron-oxide particles than anyone else.
We get more energy from each iron-
oxide particle by keeping the particles
from touching one another (which would
cause them to lose some of their
energy). The process we use (s secret,
but the results aren't secret.

Capitol 2 is the world’s highest-
output iron-oxide tape.

The new high-output, low-noise
tape, both cassette and reel, works
harder than other iron-oxide tapes. You
can record them at a higher record-
level without distortion.

Capitol 2 has the world’s best
dynamic range, bar none.

Efficient use of oxide particles and
smooth tape surfaces all but eliminate
the three most annoying forms of noise:
bias, modulation, and DC. So Capitol 2
has the world's highest dynamic range.
You can record both louder and softer
signals than ever before.

Capitol 2 HOLN cassette and UHL open reel

= ~

other premium iron-oxide tape

Output

20 Hz.

20,000 Hz.
Frequency Response at 3% IPS (open reel) or 178 IPS (cassette)

Capitol 2 is the world’s first low-
print, high-output, low-noise tape.

Print-through is a problem in high-
output tape (both cassettes and reels)
that Capitol 2 is really the first to solve
The uniform particle size, combined
with a secret processing technigue,
reduces print-through to inaudibility.

Capitol 2 high-output, low-noise
is a tape of a difterent color.

The side of the new tape that faces
the heads is a shiny brown, and not as
dark as most tapes. The shiny mirror-
smooth tape finish improves high-
frequency response by improving
head-to-tape contact

Capitol 2.

The light color is the result of taking
the carbon out of the oxide side of the
tape. Carbon doesn't help the recording
properties of tape in any way. But other
manufacturers are forced to use it in
order to achieve good static properties.
Capital 2 solves that problem differently:

The backcoating.
Just as the side of the tape that
touches the heads should be smooth, the

texture of the back of the tape should have

a controlled roughness that improves
handling characteristics.

So Capitol puts the carbon into its
new Cushion-Aire™ backcoating. The
new black backcoating not only
prevents electrostatic charges from
building up, butimproves the handling

Magnetic Coating

- (shiny brown)

Polyester Base Film

4—Cushion-Aire” Backcoating
(dull black)

characteristics of our reels, helps make
our cassettes jamproof, and extends
the tape life considerably.

Presenting the world's best open-
reel tape: Capitol 2 Ultra-High-Output,
Low-Noise (UHL).

Capitol 2 UHL is the perfected reel
tape. At 15,000 Hz (at 3% ips) the new
tape is. on the average, 4.5 dB more
sensitive than the top tape made by the
best known brand.

Presenting the perfected iron-
oxide cassette: Capitol 2
High-Output, Low-Noise (HOLN).
Capitol 2 cassettes aren't just the
best iron-oxide cassettes you can buy (at
least 6 dB more sensitive than conven-

tional premium tapes at high frequencies,

where it really counts). For many
reasons, they're the best cassettes
you can buy.

Capitol 2 HOLN cassettes are
compatible.

Say you bought a good cassette
recorder two years ago. You can't use

chromium-dioxide cassettes. But you can

use Capitol 2. With the kind of results
chromium-dioxide users have been
bragging about ever since it came out.

The new iron-oxide cassettes will improve

the sound of any cassette recorder in the

house, from the old one you gave to your
kid, to the new Dolby-ized one you bought

&

yesterday.

Capitol 2 HOLN cassettes are
jamproof.

The Cushion-Aire™ backcoating not
only improves cassette winding, it

Check No. 31 on Reader Service Card
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makes cassettes jamproof.

The texture of the backcoating
assures that the tape will always wind
smoothly with no steps, protruding
layers, and other pack irregularities that
cause, among other things, jamming.

So Capitol 2 HOLN cassettes just
don'tjam.

The perfect cassette package:
the Stak-Pak."

If you've ever tried to locate a
cassette in a hurry, or pick one from the
bottom of a pile, or put one away inan
orderly fashion, you'll appreciate the
Stak-Pak

It's modeled after something you
find around the house: the chest
of drawers.

The Stak-Pak is,
very simply, a double
drawer. It holds two &
cassettes. Butthe &
unique part of itis that
Stak-Paks slide together
and interlock to form a chest of drawers.
The more you have, the higher your
chest of drawers. Each cassette is
neatly filed away in its own drawer.

The world’s most acclaimed
cartridge.

The Capitol 2 Audiopak” is the
world's most popular cartridge, long a
favorite not just with consumers, but
with broadcast studios and
duplicators. The cartridge tape is a
special formutation of iron oxide,
different from the new Capitol 2
cassettes and reels. It is specially
lubricated (that's why it's often called
lube tape’)

Capitol 2 Audiopak cartridges are
the standard against which all other
cartridges are measured.

The price, perfected.

Your dealer will sell you four
Capitol 2 cassettes, 60's or 90's, your
choice, packaged in two Stak-Paks,
for the price of three cassettes alone

How to find Capitol 2.

Capitol 2 is new. Not all stores
stock it yet. If you can'tfind it, ask
your dealer to order it for you. »

Capitol 2 1s the family name that includes Ultra-High
QOutput, Low-Noise reel tapes, High-Output, Low-Noise cas-
settes, Audiopak® professional
8-track cartridges, and High
Performance, All-Purpose reel tapes




Loudspeaker

Damping

*Nelson Pass
To an engineer designing a loud-
speaker system, one of the most im-

portant performance criteria is the
transient response of the system.
Good transient response  requires

that the speaker radiate sound as
soon as a signal is applied, and stop
radiating when  the signal ends. The
amount of time the speaker requires
to reach 90% of its steady state am-
plitude for a given sinusoidal signal
is called the attack time, and the
time required to drop to 10% of that
steady state amplitude can be called
the decay time (Fig. 1). Since the
attack time is primarily a function

ELECTRICAL
INPUT
ACQUSTIC
OQUTPUT

<o H

ATTACK DECAY

TIME TIME
Fig. 1—Typical response to tone burst
at 40 Hz.

of the frequency response of the
speaker and not very dependent on
damping, we will be concerned with
the effect of damping on the decay
time. Obviously, for good transient
response we want the decay time to
be minimized. The speaker continues
to radiate sound after the signal has
ended because it has leftover energy—
kinetic energy in the mass of the
moving cone, potential energy stored
in the speaker’s suspension, and
acoustic energy still bouncing around
in the enclosure. To reduce the decay
time it is necessary to drain off that
leftover energy, and this is what
damping does. Damping for loud-
speakers is directly analogous to the
use of shock absorbers in a car, which
keep the suspension from oscillating
after a bump. There are several ways
to dampen the response of a loud-
speaker—clectrical, mechanical, and
acoustical, and each has particular
advantages and disadvantages.
Electrical damping works by letting
the speaker behave as an electrical

*Electrostatic Sound Systems, Inc.
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generator. Because the dynamic loud-
speaker is essentially a motor, motion
of its diaphragm can generate electrical
currents. By draining off the energy in
these electrical currents, we can re-
duce the decay time and help smooth
out resonances in the loudspeaker and
enclosure. For a simple demonstration
of this technique, compare the re-
sistance of a woofer to a light push on
the cone when the terminals of the
woofer are not connected to anything,
and when the terminals are short-
circuited. When the terminals are
shorted, the cone becomes harder to
move because the energy is being
rapidly dissipated in the electrical
circuit of the voice coil. The less re-
sistance in that circuit, the more energy
will be dissipated at a time. Damping
factor, often quoted in amplifier
specifications, is the ratio of the
impedance of the voice coil of the
loudspeaker to the output impedance
of the amplifier. When the speaker is
connected directly to an amplifier
having a high damping factor, the
speaker will be damped as if its
terminals were shorted. An amplifier
with a damping factor of 20 or greater
will serve such a purpose, and be-
cause the limiting factor is the resistance
of the voice coil, there is no significant
difference in damping between an
amplifier having a damping factor
of 20 and one with a factor of 200.
It should be remembered that to make
use of the damping factor of the
amplifier, cables should be as short as
possible and coils in the crossover
network should have as little resistance
as possible. There are two other ways
of increasing the damping beyond the
limit set by the resistance of the voice
coil. One is to increase the strength
of the magnetic field in the voice
coil gap, and another is to increase
the amount of wire exposed to the
magnetic field at one time in the
voice coil. Both of these measures
make the speaker a more efficient
generator, allowing more energy to
be drained off quickly. The energy is
dissipated in the resistive elements of
the circuit—mainly in the voice coil—
as heat energy.

AiracinRadaaI61ons Ty

Electrical damping does have some
disadvantages. It often requires the
use of iron core coils in the crossover
instead of air core coils, and unless
properly designed they can become
non-linear at high power levels.
Also, some loudspeaker systems depend
on the woofer’s fundamental resonance
for boosted bass output, and as noted
before, damping will reduce such
response peaks, and also the overall
efficiency of the speaker.

Mechanical damping occurs basically
in two places in a loudspeaker, in the
suspension and in the cone. Motion
in the suspension dissipales some
energy as heat, as demonstrated by
the heating that occurs in a rubber
band stretched rapidly several times.
This type of damping is occasionally
found in midrange and high frequency
speakers, where the suspension soaks
up some of the energy and converts it
to heat.

Damping can also be found in the
cone material itself, put there to

—
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Fig. 2—Relative values of resistive
impedance and reactive impedance for
diaphragm mounted in a large flat
baffle.

dampen out vibrational modes occur-
ring in the diaphragm. Often at higher
frequencies, the cone ceases to behave
as a piston and the motion varies
over different parts of the cone. This
can be valuable if the design of the
speaker makes use of it, as in the
decoupling rings found in some cones,
but if the speaker was not designed

that  way, then the undampened
vibrational modes will result in re-
sponse irregularities due to phase

cancellation and other factors.

Acoustic damping can be used to
reduce resonances and decay time in
a loudspeaker by increasing the re-
sistivity and decreasing the reactance
of the load of air the speaker is push-
ing against. If the acoustic load on
the speaker is resistive, then the energy
is efficiently dissipated into the air as
sound. If the acoustic load is reactive,
then the motion of the cone does little
work—dissipating less unwanted energy
and lowering the efficiency of the
speaker. The impedance of the air for
a given size diaphragm is dependent
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Today, the musical artist has a new
instrument at his command—the re-
cording studio. It’s an instrument that
can capture sound, manipulate and
mold it, stack it and secramble it, equal-
ize and echo it —a contemporary crea-
tive tool with possibilities confined
only by the borders of imagination.

Some might call this musical sound-
foolery, an adulteration of the pure
musical art form. But throughout his-
tory, the truly creative artist has al-
ways used whatever instruments were
available to reproduce the music he
heard in his mind. The artist is no dif-
ferent today —but the instruments he
uses are. And this has resulted in a
dynamic new range of musical experi-
ences for us all.

The creator —
a 4-channel studio
that fits on a shelf

With the needs of the contemporary
artist in mind, TEAC tape technolo-
gists set out to design a precision mu-
sical instrument that would provide
studio electronic flexibility and studio
performance accuracy-—yet be com-
pact enough for home use and priced
within the bounds of reason. The re-
sult: the creator, TEAC’s amazing
Model 3340 4-Channel Simul-Sync®
Tape Deck—a recording studio that
fits on a shelf.

The 3340, backed by TEAC’s exclu-
sive two-year Warranty of Confi-
dencef is carefully crafted in the
TEAC tradition of professional qua-
lity. 10%" studio reels; a quick and
gentle three-motor transport; four
studio-calibrated VU meters; eight
input controls for complete mic/line
mixing; dual bias selection; 7% and
15 ips studio-accurate speeds. And
Simul-Synec.

Simul-Sync:
what it does and
how it works

Simul-Sync Recording =
“ 410 track 1 . BOURCE {0 track 2
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Overdubbing has become a famil-
iar term to every knowledgeable musi-
cian. Simply, it means a) recording a
voice or instrument on one track of a
multi-track tape machine, b) adding
another voice or instrument to a dif-
ferent track at a different time, and
¢) matching the two tracks soit sounds
as if they were recorded simultane-
ously when played back. To overdub
properly, the artist recording on the
second track has to listen to the ma-
terial recorded on the first track while
performing in perfect synchronization
to it.

That’s where the problem ocecurs
with most tape recorders. Conven-
tional record/playback monitoring sys-
tems only let you listen to the previ-
ously recorded material off the play-
back head. That means a time delay
between the track being recorded and
the track being monitored. A small de-
lay, to be sure, but large enough to
make perfect synchronization virtu-
ally impossible.

TEAC engineers solved the problem
with Simul-Syne. They designed a
studio-tolerance 4-channel record
head, then added electronics that al-
low each track on that head to be
switched independently to either re-
cord or playback modes. By doing so,
they completely eliminated the time
lag and permitted the artist to add
track after track—all in absolute syn-
chronization with each other.

The TEAC Simul-Sync head, opera-
ting in conjunction with a 4-channel
erase head and a hyperbolic playback
head capable of reproducing either
stereo or 4-channel material, served
as the foundation for the TEAC 3340
concept. It also opened the door to a
whole new realm of musical creativity
and enjoyment.

Exploring the realm
Here are just a few of the sonic
effects possible with the TEAC 3340:
1. Unlimited overdubbing. Up to
nine individual instruments or voices
can be recorded at different times
without any track being used beyond

Check No. 29 on Reader Service Card

ABadaGRAd Al SO RY

second generation. Sensational signal-
to-noise ratio is the result.

2. Professional quality mixdown.
All four channels to a single track or
Va-track stereo masters. The optional
TEAC AX-20 Mixdown Panel makes
it a quick and easy process. Individual
controls also allow for desired mixing
level for each channel.

3. Special effects. Enter the world
of psycho-acoustic phenomenon where
the creative juices can really start
flowing. Things like echo, cross echo,
4-channel rotating echo and pan pot
effects (with AX-20 Mixdown Panels).
You can put echo on some instruments
and not on others. One-man group
arrangements, with a single artist
playing all instruments and singing
all vocal parts. Backwards recording,
an effect that gives any instrument a
totally new sound. Dual speed record-
ing, mixed down in perfect sync. With
all these effects at his disposal, the
professional musician can quickly
save the cost of a 3340 in reduced
studio experimental time alone.

4. Pseudo-quad recording through
ambient delay to the rear channels.
And, of course, full discrete 4-channel
record and playback.

5. Are you creatively curious? If so
drop TEAC a line, and ask for the
“Meet the creator”booklet. It describes
all of the 3340 effects in detail and
explains how each is done. And it’s
free.

If creative involvement is what
you're after, meet the creator—the
TEAC 3340 4-Channel Simul-Sync
Tape Deck. (or the 7" reel, 3% — 7% ips
version, the 2340).

When it comes to creative record-
ing, they perform miracles.

*TEAC or one of its authorized service stations will
make all necessary repairs to any TEAC tape deck
resulting {rom defects in workmanship or material
for two full years from the date of purchase, free of
charge to the original purchaser. This warranty
applies only to TEAC products sold in the United
States.

The TEAC 2340 and 3340 are priced at $759.50 and
$849.50, respectively. For complete information
please write to TEAC, 7733 Telegraph Road, Monte-
belio, California 90640. In Canada: White Electronic
Development Corp., Ltd.. Toronto. TEAC Corpora-
tion. 1-8-1 Nishi-shinjuku-ku, Shinjuku, Tokvo, Japan.
TEAC EUROPE N.V., Kabelveg 15-47, Amsterdam—

W.2, Holland, Hi-Fi, S.A. Alta Fidelidad Hidalgo
1679, Guadalajara, Jal., Mexico.

TEAC

The sound of a new generation



upon the frequency—as the frequency
goes higher, the load becomes more
resistive. If the cone size is increased.
then the load will be more resistive
at a given frequency (Fig. 2). When
the diameter of the diaphragm is
greater than '3 of the wavelength at a
particular frequency, then the load
starts becoming primarily resistive'.
As an example, the acoustic load on a
twelve inch woofer is mostly resistive
above 500 Hertz, but is very reactive
below that frequency, and it becomes
necessary 1o depend on other types
of damping. Considering the need for
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Fig. 5—Typical impedance curves for
two enclosures.
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Fig. 3—Relative values of resistive
and reactive load for speaker in an
exponential horn.

a resistive load to reduce cone excursion
and dampen response, it is easy to
see why woofers must have large cones
and why the speaker will have better
bass output placed against a tlat sur-
face where the impedance is more
resistive, but there are yet other ways
to insure good acoustical damping.
Exponential and other types of horns
can be used effectively to give a small
speaker a resistive load down to a
cutoff frequency determined by the

UNDAMPED

0 RESONANCE 2X

Fig. 4—Cone excursion at resonant
frequency for two typical cases.

3X

in the horn such as fiberglass or
dacron’.

Other types of enclosures have been
designed to load down the speaker
while increasing the acoustic output at
the speaker’s resonant frequency. At
resonance, the speaker’s undamped
excursion becomes very large, causing
harmonic distortion (Fig. 4). Enclosure
designs such as the bass reflex or
transmission line act to load down the
speaker as resistively as possible at its
resonance so that the acoustic output
remains strong and the system is well
damped while the cone excursion is
nearly halved or more. The bass reflex
accomplishes this loading by tuning
the Helmholtz resonance of the en-
closure to use the back wave off the
rear of the diaphragm to boost the
output off the front of the diaphragm
at resonance. This loads down the
woofer and works to dampen the
spurious response at that frequency.
A somewhat similar approach to
acoustic damping is found in the trans-
mission line, or acoustic labyrinth
where a tubular pathway having a
specific length guides the back wave

enclosure (Fig. 5). Additional resistive
loading can be found in the use of
fiberglass or dacron fiber in the port
or duct of a bass reflex or placed
tightly behind the diaphragm of the
loudspeaker. The use of resistive
material in the port of a bass reflex
dampens out the enclosure resonance,
smoothing the port output, and lowering
the rate of phase shift of the output of
the port (Fig. 6).

Still another type of acoustic damp-
ing exists where the intertor of an
enclosure is lined or stuffed with a
resistive (absorptive) material to reduce
the vibrational modes of the enclosure
due to standing waves, the simplest of
which consists of a sound bouncing
back and forth between two parailel

| 23 | |

ENCLOSURE
FILLED WITH
FIBERGLASS

1 1 ] |

Fig. 7—Typical excursion of woofer at

flare rate of the horn and the size of
the mouth® (Fig. 3). A loudspeaker
operating into a horn at a frequency
higher than the cutoff’ frequency of
the horn will experience good acoustic
damping and high efficiency. It is
also this high resistive load that allows
horns 1o have very high acoustic out-
put for very small excursion of the
diaphragm, thus lowering the dis-
tortion caused by suspension non-
linearity. It is possible to reduce the
necessary mouth area of a horn and
still retain the resistive load through
the use of resistive materials placed
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Fig. 6— A. Acoustic output of bass re-
flex port versus frequency.
B. Phase shift in output of
port relative to directly ra-
diated output.

front wave off the diaphragm. The tube
is lined with a resistive material, and
its length should be longer than % the
wavelength of the speaker’s resonant
frequency.

The cone velocities reflect excursion
in the speaker’s impedance curve, and
by examining the curve one can get an
idea of the load on the woofer at
resonance due to the action of the
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resonance in a sealed enclosure.
surfaces where the wavelength is
equal to the distance between the

surfaces divided by multiples of %.
These vibrational modes must be
damped out or they will cause response
irregularities in the output of the
speaker. In acoustic suspension or in-
finite baffle designs, the amount of
stuffing is increased in the enclosure
to make it behave as if it were 1.4
times larger in volume by slowing
down the sound, so to speak. With
that much acoustic resistance, the air
compression becomes isothermal in-
stead of adiabatic, and it dissipates
much more energy, further dampening
the system and lowering the resonance
of the enclosure and speaker (Fig. 7).

In designing a loudspeaker system,
the amount of damping occurring both
in the speakers and in the enclosure
is an important factor which can only
be tested properly by comparing tests
of frequency response, transient re-
L. Leo L. Beranek, Acoustics, Chapter 2, McGraw-
Hil, 1954,

2. C. R. Hanna and J. Slepian, *“The Function
and Design of Homns”, Transactions A.LEE.,
presented Feb., 1924,

3. W. E. Glenn, “Terminated Horn Enclosures”,
L.R.E. Transactions on Audio, 1956,

AUDIO « MARCH 1973




sponse, distortion, and impedance
against different amounts of electrical
and acoustical damping. A peak in the
response or impedance curves is
indicative of an undamped resonance,
but the most effective test is made with
the use of tone bursts and waveform
photographs. These quantitative meth-
ods will yield good results, but in the
final analysis, the quality of sound as
judged by listeners is the most im-
portant criterion. A

(Continued from page 42)

First, 1 was about fifteen feet away
from the front rows of singers, a per-
fect distance. in a fairly live big room,
for mono/stereo loudspeaker pickup.
A happenstance but a good one. It was
also an interesting binaural distance,
with plenty of detail sound as well as
an over-all blend. As tor the conductor
at a few feet he is very much “on
mic” for loudspeakers and his remarks
are nicely spotlighted. Via phones. at
my extreme right. he is overwhelming—
he breathes right down your neck. The
piano? Nicely background, as an ac-
companiment.

Second, the singers surrounded me
for a full 180 degrees. Thus 1 had
extreme side information. smoothly
blended (at equal distance) from one
side around to the other. With omni
mics, the sopranos were clearly picked
up to my extreme left, the buasses to
the extreme right, the others in be-
tween. (You can “tie down” that
illusive binaural front area, thus. by
hitching it smoothly to the sides.) Be-
tween musical numbers, the small
rustle of many sounds from the singers
all around is superb via phones, rea-
sonably natural via speakers.

Third and most significant. 1 set
my two mics three feet apart. No head
between. With such a wide spread of
sources, this gave me a very workable
loudspeaker stereo, the sopranos easily
located to the left, the basses to the
right, the conductor just right of center.
In the phones via this “enhanced
binaural” mic separation, old Bach
really jumps. It is musically one of the
most exciting binaural recordings I
have ever heard, even though made on
relatively primitive equipment. Good
for phones and good for speakers.

There’s one approach to combined
compatibility, NCAE’s i1s another and
quite different, in a different area of
programming. Yours may be a third,
or an n™ if you will use these guide-
lines, listen with your two good ears,
and perhaps discover other areas where
compatbility can be enhanced. For
compatibility we must have, if binaural
is to exert its drama on the FM air. &
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They

- soyndbetfer
Studlio stereophones by
elex.

Don a pair of Studio stereophones, the best looking
stereophones made. They feel better because
surgical silicone ear cushions comfortably conform
to your head, even if you wear glasses. The real
test is listening. A unique audiometric-type driver
faithfully delivers ali the sounds from a disc, tape
or receiver. Choose either the Studio | with volume
and tone controls, or the Studio 2.

The proof? Try them yourself at a better hi-fi dealer.

products of sound research

TELEX.

COMMUNICATION DIVISION
9600 Aldrich Avenue South / Minneapolis, Minnesota 55420

Studio stereophones are made by the world’s largest
manufacturer of aviation and educational headsets,
stereophones, and other listening devices. Write for catalog.

CANADA: DOUBLE DIAMONO ELECTRONICS, LTO., Scarborough 4, Ontario
EUROPE: ROYAL SOUNO COMPANY, INC., 409 North Main Street, Freeport, N. Y. 11520 U.5.A.
INTERNATIONAL: TELEX EXPORT DEPT., 9600 Aldrich Ave. So., Minneapolis, Minn. 56420 U.S.A.

Check No. 32 on Reader Service Card
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cnrering

The RecordingjFeld

Joseph Giovanelli

Judging from the numerous letters
I have received over a short period of
time, there is a considerable interest
and fascination surrounding the area
of sound recording. Many of the readers
who have written me have asked what
is involved in entering into the field
of sound recording as a vocation. It is
in response to this reader interest that
[ have prepared the following informa-
tion.

Those of us who entered the field
of sound recording did so because of
tremendous personal interest and
enthusiasm for this fascinating area.

At the time we became interested in
this field, a typical studio was com-
prised of a couple of microphones, a
mixer, and a disc recorder.

In contrast, today’s recording studio
can inctude 30 microphones. a console,
tape recorders capable of recording up
to 24 individual tracts, synchronizing
equipment. reverberation and echo sys-
tems, limiting amplifiers, equalizers,
programmers for automatic mix-downs,
automated disc mastering equipment,
and an arrangement by which all of
this equipment can be interconnected.

The early recording studio procedures
required a relatively short time to
understand. Even then, however, the
recording technician did need to know
basic electronics theory and did need
1o have a knowledge of the mechanical
work required to maintain disc-cutting
equipment. With these basics, a little
“feel” for music and with customers,
the studio was in operation.

The complicated electronic equip-
ment of the recording studio today
requires more knowledge than did the
earlier studio. Hence, more time is
needed to achieve proficiency. Most
modern studios cannot afford the time
to teach a new-comer this necessary
information.

The novice cannot expect to begin
his career by mixing for the “Rolling
Stones” or the Boston Symphony. He
can expect lo start as a messenger,
an office worker or even as a floor
sweeper. It he demonstrates enthusiasm
for the *‘action” in the studio and
shows his great interest in practical
ways, someone will notice and he will
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eventually get a chance to get into the
studio work.

Somehow the knowledge required by
the modern studio must be gained.
Observation of repair sessions, and
actual recording sessions, is invaluable.
Learn to listen and you will find out
why a technician rejected one ‘‘take”
during a session and accepted another.

A studio cannot teach the basics
in electronics. This material can some-
times be learned through extensive
reading. A formal education, however,
will probably prove a time-saver in the
long run. Fundamentals of electronics
can be secured as part of a general
college program. This is not always
practical. In many communities, how-
ever, there are technical schools which
offer courses in electronic theory. A
course of this type should include
laboratory work. It is one thing to have
a theoretical understanding. (Under
actual studio conditions it is often
more necessary to have skill in han-
dling a soldcring iron than in handling
a slide rule.) If your community does
not have such a school, there are
correspondence courses available.

Neither AUDIO nor | recommend
any particular school. The names and
addresses of a few schools which
appear to offer the kind of electronics
background applicable to the needs of
today’s recording studios appear at
the end of this article.*

Although an electronics background
is important in keeping a recording
studio in operation or in planning
future expansion of its facilities, the
art of actually making recordings is a
completely different process, requiring
different skills. These skills can be
acquired in various ways. One ex-
cellent way to learn many of the basic
elements of that art is to use your tape
recorder. Another wav is to observe
recording at a recording studio in
operation. A third way is to obtain
formal training. It is best to combine
all three of these methods.

Using Your Tape Recorder

The only way to learn to use a
tape recorder is to acquire one and

At nRadRalS1ons Ty

start working with it. Preferably. it
should be a stereo machine. Start
by recording from phonograph records
or from FM. Classical music generally
has a wide dynamic range which poses
problems which will be understood
after you have gained some experience
in recording this material. (By “dynam-
ics” 1 refer to the variation between
the loudest and softest musical
passages.) Get to know the recorder
so well that you learn to keep dis-
tortion as low as possible. and still
maintain as good a signal-to-noise ratio
as possible. You will make mistakes
which will lead to distortion. It will be
your task to learn how to correct such
errors. Clues can sometimes be found
by reading the instruction manuals
which you received with your recorder.

There are some recorders which have
automatic means by which level cun
be controlled. Do not use such a tape
machine; lots of the things vou must
learn will go by you by so doing.

When these techniques are mastered.
use your microphone with the tape
machine. Record anything at  all:
children playing, conversations over
dinner, a babbling brook. moving
traffic outside your window, etc. Try
to record a rock group or other music
event for the fun of it and for the
experience.

You must listen to all of your re-
cordings critically. not just with amaze-
ment that anything at all was repro-
duced. Many of your recordings will be
terrible. Tt is up to you to determine
why and to correct the situation in
future attempts.

As in any skill, recording requires
time to master, even when working at
it every day: there is no way to reduce
this time.

A companion to tape recording is
tape editing. I suggest that you obtain
a good splicing block. The better ones
are complete with basic instructions
dealing with the procedures by which
good splices are made, plus some help-
ful hints as to the kinds of edits which
can be successful. plus those which
cannot. Try editing a conversation
leaving out portions and see if the
content is still sensible. Try to edit a
piece of music, leaving out a chorus.
See if you can do this without any
listener being able to detect the point
where the section was removed. Practice
inserting what is known as “leader
tape” between pieces of music or
between sections of your tape. What
would occur if you had a quarter track
machine with selections on both sides
of the tape. and if vou edited one side
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If You Would Like Nothing Less
Than the Best in Loudspeakers, But
Doubt That You Can Afford Them,
Please Read This Ad.

Both the loudspeakers shown—the original
Advent Loudspeaker and The Smaller Advent
Loudspeaker—are intended to be compared in
audible performance, including frequency
bandwidth, with the most elaborate and expen-
sive speakers available. That may be difficult to
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accept, we realize, but it is true and verifiable in
the listening.

Both Advent speakers were designed after
more than fifteen years of experience in design-
ing and manufacturing high-performance
speaker systems, including some of those of
other brands still held in highest regard by crit-
ical listeners. They were designed simply, out
of knowledge that most complex, multi-speaker
systems are the result of long-outdated notions
that got their start when the first high-fidelity
speakers for the home were adapted from the
theater speakers of the 1940’s. And they were
designed to take advantage of new manufactur-
ing techniques that had been developed over
many years of experimentation.

Over-engineering —needless elaboration of
design in imitation of what has existed so far—

is a common problem in audio equipment, and
one for which the customer often pays heavily
in many ways. Good design to us is represented
by the simplest approach that permits reaching
a design objective without compromise.

Both Advent speakers are two-way systems.
A single speaker would be a more “ideal” device,
but in practice has to give up either the fre-
quency range or the power-handling needed for
a no-compromise speaker. The use of several
“full-range” speakers of any size doesn’t
preserve the theoretical advantage of a single
speaker. And three-way and four-way systems
are not only unnecessarily expensive and elab-
orate, but often inferior-sounding because of
interference effects and abrupt electrical cut-oft
of drivers in different operating ranges. The
two-way design is simple and effective, and
both Advent systems exploit it more thoroughly
than any previous speakers. No more elaborate
design is capable of wider range or subtler
characteristics.

Both Advent systems were also designed to
waste nothing in imitation of theater speakers.
They are intended for use —heavy and hard use
—in a home, not an auditorium or laboratory,
and they include nothing but what is needed for
the best possible performance in a home.

The original Advent Loudspeaker, which
costs between $105 and $125 depending on its
cabinet finish and the part of the country we
have to ship it to, can withstand absolute, no-
holds-barred comparison with any speaker of
any price, and sounds obviously and dramat-
ically better than many far more expensive
speakers. The Smaller Advent Loudspeaker
($70-$75) sounds the same as the original, but
will not play quite as loud as the original in as
big a living room.

We will be happy to send you a full explana-
tion of the design of both Advent speakers.
Please write us at the address below and ask for
our Speaker Packet, which includes reprints of
reviews.

Thank you.

Advent Corporation, 195 Albany Street, Cambridge, Massachusetts 02139.
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of the tape? Listen to the second side.
If you discovered any problems, how
could vou solve them? (You won’t find
the answers to these questions here.)

If the studio in which you hope to
work has disc equipment, it is a
good idea to follow the same procedures
as for tape recording. Try putting your
tapes onto discs.

Sometimes it is possible 10 locate
used. inexpensive disc recording equip-
ment. Such a recorder will really show
you what disc making is all about. The
machine will not have any of the re-
finements found on studio mastering
equipment. It will produce rumble and
the nature of the head may be such
that vou cannot obtain as high a
signal level as might be desirable.
It may be so old a machine that even
if it does cut at 33% RPM, the groove
spacing will be wide. not microgroove.
However. vou can see all its parts
and can gain a real insight into the
operation of a recording lathe. It would
be nice it you could obtain a small.
over-head lathe, but this is not really
necessary. In this connection, however,
[ must tell you that even if the ma-
chine came to you inexpensively. it is
not cheap to make records. Styli are
perhaps $5.00 each. but this varies. de-
pending on the requirements of the
head. A mistake will cause the stylus
to chip and it will be ruined. 12-inch
blanks are about $2.00 each. and vou
will have to buy them 25 at a time.
Smaller sizes are proportionately less
expensive. Discs. however, cannot be
reused as tapes can. By the time you
have mastered the art of this machine
and understand all of its peculiarities.
you will have gone through a great
manv discs and considerable money.
especially if you break a few siyli
along the way. Along the wav you learn
about groove depth. and about the
maximum permissible levels found on
recordings.

Search through your local library
to discover any possible books on the
subjects of tape and disc recording.
These books will supplement your
practical experience.

Observing Studio Operation

Even if you have not begun your
work in a studio as a floor sweeper,
perhaps you can get to know someone
in a recording studio who can. from
time to time. let you in as an observer
of the “goings on.” There is probably
much which can be said regarding
what you should look for except that.
under the pressure of a session which
can. in larger setups. run into thou-
sands of dollars per hour, this is not
the time to ask the engineers questions
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about the work they are doing. The
time for this is after the session has
been concluded. What you have ob-
served during the session can form the
basis for what will probably be better
questions than those you might have
asked earlier. Many of those original
questions would be answered merely
by watching the session as it proceeds.

Some of the things you might watch
for could include: how the engineer
went about setting up his microphones;
why the engineer rejected some of his
own work: how the engineer edited a
reel of tape. There are, of course,
countless other details. and there is
insufficient space to “run them down.”
About all T can say. therefore, is for
you o keep your eyes and ears open.

Formal Training

Unfortunately there are almost no
schools with instruction related to
studio operation. The only schools |
have been able to find are listed at
the end of this article.* The student
able to attend any of these schools will
receive invaluable training. What this
training will do is to give the student
an entree when applying for a position
in a recording studio. It can also shorten
the time required to learn the operation
of the studio which hires vou.

In any case, no studio of any size
will employ you as a mixer on the
first day of your new position.

Part of formal training should in-
clude courses in music, including how
to read an orchestral score. The
primary work done in any studio is
that of recording music, therefore, a
“feel” for it is essential. With an under-
standing of what the musicians are
attempting to do. you will have a
better idea of how to produce a “mix”
which will satisfy their requirements.
Your understanding of music also
helps to create a rapport with the per-
former. He will know that you under-
stand what he is doing, and, therefore.
he is likely to be more ready to listen
to any suggestions as to mixing or
what have you, that you may offer.

There is another element in working
in a recording studio that is of the
utmost importance. No amount of
formal training can help you learn it
either. This element is rhe ability to
get along with people. The artists
who keep a recording studio in busi-
ness range from the easy-going to the
very temperamental. It well may be
your sometimes unwritten, difficult
assignment to keep friction down be-
tween members of a musical group or
between the group and yourself.

From a reading of the foregoing it
is hoped that you do understand that
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there is more to working in a recording
studio than rubbing shoulders with
famous people. What is involved is
hard work, often done under great
pressure. Therefore, you must enjoy
the work for its own sake.

Our basic discussion so far has been
slanted toward the large studio which
has facilities to do virtually anything.
There are other types of studios which
specialize in a certain kind of sound
recording. One type of studio is set
up to produce master tapes but not
discs. Modern disc recording often in-
volves a fantastic investment in equip-
ment, and it is an art in itself. There-
fore, a studio of this kind “farms
out” its disc work to studios which
specialize in that area.

When applying for work in a studio
you may wish to specialize in a partic-
ular aspect of recording work. Keep
in mind that there are only a limited
number of studios. These studios have
little turn-over of personnel. In order
to get into a studio. therefore, you
might have to do some other work than
you hoped for, just so you get “your
foot in the door.” As a result of the
limited number of positions available.
the owner of a studio is in a position
to select the “cream” from all of those
applying. Patience and enthusiasm on
your part are essentiul. Any resume
must be neat and well thought out.
Those resumes written on wrapping
paper or with crayons or the like will
not be read. (I'm not making that up;
I've seen such professional summaries.)
A studio is looking for, not necessarily
the highest qualifications, but for clues
as to your interest in the work, your
overall background and willingness
and ability to learn.

Many of you reading this may ask
why all this formal work, when most
people started out knowing little about
the work. As I said at the beginning
of the article, lots of us got started at
a time when things were less complex,
when the pace was less frantic. As
new things came along, we had the
time to absorb them. Any one starting
out now must learn a lot rather
quickly. I think some of this “pioneer-
ing spirit” can still work for those who
are really “sharp”. Training, however,
helps to get you started.

Working in a studio is not the only
way to operate in the sound recording
industry. There are successful tech-
nicians in business for themselves,
who ‘specialize in such fields as the
recording of weddings, recording and
transcribing business and other con-

(Continued on page 87)
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AN EXTRAORDINARY
: OFFER

ONKYO

Take It Home and Live
With It for 10 Days...

¢ If it’s not what we say il is, or more . ..
lSCO ver t 1 e return it to your participating dealer for a full

f refund! Ask for a demonstration of our out-

o standing Model TX-666, Sclid State AM/FM

ua l t 0 a n Receiver ($429.95). Or the egqually unigque
f : TX-555 Solid State AM/FM Rec=iver ($349.95).

Compare them w th others...in any price

class. Check the performance and specifica-

On kyo | & ecei P @I" rions. Decide. Then, when ycu purchase your

Cwnkyo Receiver — take it home for 10 days
and live with it! Youll quickly discover that

O YOUr OWNn . G

delivers dynamically live sound quality

®
through an ingenious blend of superb per-
® 00 l n you r formance characteristics. To explore the full
impact of Onkyo’s “Artistry in Sound” audi-
’ tion any of our remarkable Scepter Speaker
Own Ome ° Systems (3149.95 1o $395.95). Match any of
them to your 1ew Onkyo Receiver. This cffer
is limited, but cur quality isn’t!




EQUIPMENT
PROFILES

JvC CD-1667 ... . ... .. .. .
TEAC3340. .. ... ... .. .. . 62

Fisher Sound Panels PL6. .. 66
Magnavox 8898 . . . . . . . 74

JVC Model CD-1667 Cassette Deck

MANUFACTURER'S SPECIFICATIONS:
Frequency Response: CrO2, 30 to 16,000 Hz + 3 dB.
Normal Tape: 30 to 13,000 Hz + 3 dB. Signal to Noise: 50
dB at 1 kHz, with ANRS: 55 dB at 1 kHz, 60 dB at 10 kHz.
Wow and Flutter: 0.15% rms. Cross Talk: 60 dB at 1 kHz.
Channel Separation: 35 dB at 1 kHz. Bias Frequency: 95
kHz. Motor: Servo-controlled d.c. Rewind Time: 100 seconds,
C60. Dimensions: 15 by 15 by 10% inches deep. Weight:
10.1 Ibs. Price: $199.95

The JVC 1667 is a similar model to the 1668 which was in-
cluded in our capsule reviews published in the October issue.
It does not have a Memory switch. an indicator for CrO2-
normal tape, peak indicator and some other refinements but it
does have the ANRS noisc reduction systems and the basic
performance is almost identical. The main functions are con-
trolled by six piano keys with a scparate button for Eject on
the extreme right. The on/oft lever switch is on the left, and
above that are the input level slide controls. Next to these are
the ANRS noise limiter and Tape Sclect switches. At the top,
on an angled panel. are the two VU meters with the record
indicator light and to the right is a three-digit counter. Right
at the front, under the on/off switch, is a recessed panel con-
taining the microphone and headphone sockets together with
a two-position headphone sensitivity switch. At the rear are
the input and output sockets. a DIN connector and two pre-
set input controls.

The complete top panel is mounted a little above the wooden
base—a nice styling feature.

Measurements

Figure 1 shows the record-playback responses with CrO2
and TDK ED low-noise tapes as well as the response with a
standard playback tape. It will be seen that the CrO2 measure-
ments are well within the specified 30 to 16 kHz figures. The
3 dB point for “normal™ tape is given as 13 kHz but our mea-
surements with TDK ED tape were considerably better and
came quite close to the CrO2 tape performance. The noise
reduction system operates by boosting low-level frequencics
trom 500 Hz in the recording mode and then reducing them on
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Fig. 3—Showing THD at 1 kHz

playback. Figure 2 shows how the boost is dependent on level.
Playback characteristics form a mirror image and actual tests
showed that the deviations are insignificant. Signal/noise was
50 dB without ANRS and 55 dB with—an improvement of 5 dB.
At 10 kHz the noise reduction increases another 5 dB. Dis-
tortion at 0 VU was just over 1% as shown in figure 3. At +3
VU the distortion was only 2.5%—which is excellent. Wow and
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Bill Werz, VP of WQLR, checks the chronometer, as Dennis Weidler is poised to put the station on the air. Pat Dyszkiewicz and Eric Toll watch.

Stanton. Brings on the new.

A new Station, and a new sound hits the air in Kalamazoo, Michigan. WQLR STEREO
starts serving the market in June, 1972 with all new equipment and new programming.

Every cartridge on every tonearm at WQLR is a Stanton. Vice President, Bill Wertz
states, “We chose Stanton because we were starting fresh and we needed to impress the
community with the quality of our sound from the very first on-the-air minute. Nat-
urally, the well-documented reliability of Stanton’s 500 series cartridges helped influ-
ence our choice.”

Radio stations all over the nation
specify Stanton.

For on-the-air use, Stanton 500 series cartridges
have the ability to withstand rugged handling
without any lessening of audio quality. They meet

ot ?. - all standards for reliability and sound quality,
I B both in on-air playback usage, and in the produc-
-H « - - . _
G tion of transfers. These characterlstlgs, wlpgh as
sound, wh 1z Zric Smazll Setastian sure high quality sound with minimum
Stone and Framotion Di-ecto:, Kim . . .
Otian look over a new alsum. maintenance, make them ideally suited

not only for professional use, but for ; a1 60

home stereo Systems as Wel] Scott Muni, WNEW-F, cues in on a
new releasc.

You can enjoy the professional audio quality
of Stanton Products whether your purpose
involves broadcasting or home entertainment.

Write today for further information to Stanton
Magnetics Inc., Terminal Drive, Plainview,

New York 11803. STANTO

Check No. 34 on Reader Service Card

Ensineer Br ar »lorgan of WDRC
LN /FM, gets read: for on-air playback.

All Stanton cartridges are designed for use with all two and four-channel matrix derived compatible systems.

ABadac Radialike iSO Ry



THD MEASURED AT - 10 VU
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Fig. 4—Frequency v distortion at -10 VU

flutter measured 0.14% and speed was found to be 0.7% fast.
Erase with CrO2 tape was 49dB. Input sensitivity was 72 mV
for 0 VU and line output was 1.2 volts. Microphone sensi-
tvity measured 0.30 mV. Finally, rewind time was 140 seconds
for a C90 tape and just under 100 seconds for C60. So much
for the figures.

Listening Tests

The first impression of the 1667 was a smoothnes, an euse ot
handling unusual for a recorder in this price class. The push-
buttons need a very light. almost a feather-light touch but are
quite positive in action, and the automatic stop device works
without fuss. As the end of the tape is reached, the player stops
and the cassette just pops up and sits there—it doesn’t fly out
into the room! The motor itself is quiet and the machine as a
whole is very well made. As the figures indicate, the ANRS
feature is well worthwhile—you can certainly hear the differ-
ence. Records were taped without the noise reduction system
and the tape hiss clearly showed which was tape and which was
the record on a comparison test. However, when the ANRS
was switched in it was quite difficult to tell which was which!
The obvious question is—how compatible is the JVC ANRS
system with Dolby? In our review of the JVC 1667, we said
it was reasonably compatible: in other words Dolby tapes
could be played buck with little difference in overall sound.
There were some exceptions—piano music for instance some-
times showed a slight breathing kind of distortion which was
absent when played through a Dolby deck. But for orchestral
music it was difficult 1o hear the difference so we will stick
with our original opinion—the systems are reasonably com-
patible. Check No. 70 on Reader Service Card

MANUFACTURERS SPECIFICATIONS

Tape speed: 7% and 15 ips. Reel Size: 102 and 7 inches.
Motors: 1 dual-speed hysteresis synchronous, 2 eddy current
capstan. Heads: 3 four-track and two channel. Wow and
flutter: 0.04% at 15 ips, 0.06% at 72 ips. Frequency
response: 30 to 20,000 Hz +3 dB at 15 ips, 30 to 18,000
Hz +3 dB at 7% ips. Signal to noise: 60 dB. THD: 1%
at O VU. Crosstalk: 60 dB at 1000 Hz. Inputs: Mic: 0.25
mV, Line 0.1 v at 50,000 ohms or higher. Outputs: 0.3 v
at 10,000 ohms. Headphones: 8 ohms. Dimensions: 20%
by 17% by 8. Price: $849

The TEAC 3340 is primarily a quadraphonic recorder, a semi-
professional machine with a high standard of performance.
However, it can be used for 2-channel record-playback, Y2-track
playback, mono record-playback as well as 4-channel record-
playback. The main feature of the 3340 is probably the Simul-
Sync facility-about which more later.

Looking at the photograph, it will be seen that there is a
group of eight controls on the left side. These are the output
level controls and dual-concentric input controls for micro-
phone and line. Above these is the tape speed knob with
slide switch for small or large tape reels. The Simul-Sync unit
is in the center and tape source-tape monitor switches are
located between the VU meters. Underneath are the four
microphone input jacks and a headphone socket. A slide switch
allows the phones to be connected to the front or rear channels
or F + R. At the right is the stop control, tape direction lever,

Fig. 1—Simul-Sync recording.
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TEAC 3340

.Y'o
4

record push-button. on/off switch, bias switch and record mode
switches. The input and output sockets, plus a fuse and a
power input socket are all located at the rear.

Simul-Sync Recording

This is a technique which allows you to play back and
monitor one track without time delay while recording a second,
third or fourth track in perfect synchronization. The head
function switch provides this feature by changing the record
head 1o playback when the switch is in the Simul-Sync posi-
tion, thereby eliminating the time delay which is inevitable
with conventional monitoring systems. See figure 1. Thus,
a rhythm section could be recorded on track [, brass on track
2, piano on 3. A vocalist can then dub in later and the complete
sound mix can be created by the independent level controls.
Figure 2 shows the view underneath. The main motor is a
dual-speed hysteresis type and the reel motors are eddy current
induction types. Figure 3 shows the heads and capstan assem-
bly. Note the heavy, rigid base plate which is necessary to
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S, It’S expensive...

AKAI's remarkable new GX-37JD Ztereo Tape
Deck is in a class by itself.

Naturally, it costs mare. Like in the neighbor-
II::ood of $700.00. Which is a high-class neighbor-

ood.

But then, this is a hign-class z:ap2 recorder.
With everything you want. Or need Axd more.

We engineered the GX-370D with< GX (Glass
and Crystal Ferrite) Heads. =or distcrt an-proof re-
cording. And wear-free pesformancz.

Then we added some seally p-ofessional fea-
tures.

Like Compute-O-Malic for autemrztic record-
ing level control. .. Autenatic a»Jd Manual Re-

verse Fecording and Flayback .. Automatic Stop
and Shut-Off .. . D rec* Function Change Control
System ... 3 Motors—inciuding a direct capstan
drive Sz=rvo-Cortrcl Mbdter ... and a Tape. Selec-
tor Swizch. To name a few..

Wrtat's mone, you get an unlimited variety of
recording techaiquss Because the GX-370D is
complete with Scumc-Cn-Sourd, Sound-With-
Sound, and Mic/L ne Mixing.

Wrtich all adcs ud fo the fact that he GX-
370D isn’t for the ev=rage guy.

But who wants b be average?




maintain correct alignment. Permalloy shiclding is employed
and then a hyperbolic shape is used which TEAC claim gives
minimum head contact for reduced tape wear and increased
head life. Other features of the 3340 include independent

Fig. 2—Showing the view underneath
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Fig. 4—Record/replay response using Maxell low-noise
tape and playback response with standard tapes.

Fig. 3—Heads and capstan assembly

record and relay amplifiers. expanded scale VU meters, oil
damped tension arm, “Quick Lok™ reel holders, automatic
tape lifters and provision for manual cueing.

Measurement

The frequency response at 7%2 and 15 ips is shown in figure
4 and 1t will be seen that the upper 3 dB roll-offs are 26 kHz
and 35 kHz with Maxell low-noise tape. Signal/noise was 60
dB (at 0 VU) at 7% ips und 63 dB at 15 ips. Distortion at | kHz,
0 VU measured 0.55%better than the modest claim of 1%.
Wow and flutter was 0.03% at 15 ips and 0.05% at 7% ips.
Input for 0 VU was 30 mV for line and 0.20 for mic. Maximum
output at the line terminals was 1.2v at 0 VU. Fast winding
tirge was 90 seconds for 1200 ft. and 120 seconds for 1800 ft.

Listening Tests

The 3340 was on test for a period of just over a month and
gave every satisfaction. The controls were exceptionally easy
lo operate—in particular the stop button was absolutely posi-
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Fig. 6—THD at 1000 Hz

tive, yet I never succeeded in breaking any tape not even | mil!
Some 4-channel recordings were made using EV-RE 55 micro-
phones and it was just possible to detect a difference between
I5 ips and 7Y% ips but it was very slight. The Simul-Sync facility
worked beautifully and so did the monitor switches. These
perform three functions. they allow you to monitor either
the source signal before it is recorded, or the signal from the
tape and in addition they select the signal to be displayed on
the VU meters and routed to the headphone jack. This re-
corder is particularly suitable for the semi-professional user,
small rock groups or studio use but it is also recommended to
any enthusiast who requires a 4-channel machine with top
performance. At $849 it is not cheap but in our opinion, well
worth the money. T A

Check No. 71 on Reader Service Card
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If you're into music, you and your
group know there is one good
$1000 sound system you can buy.
That's the one we're going to call
“theirs.” Because we've just come
out with “ours.” We thought they
should have a little competition. So
we built our brand new $1000
Altec A-112 system. We think it
makes theirs obsolete. Sorry about
that.

START BY COMPARING THEIR 5 PER-
CENT DISTORTION VS. OUR 2 PER-
CENT DISTORTION. Their system is
rated at less than 5 percent distor-
tion. Our system is rated at less
than 2 percent distortion. And you
know what less distortion can do
for you. It keeps the mud out of
your sound.

COMPARE THEIR HAND WIRING VS.
OUR MODULAR PRINTED CIRCUIT
BOARDS. There's no comparison.

Our modular plug-in printed cir-
cuit boards make for faster servic-
ing and exchanges. It's that simple.
Simple.

WHEN IT COMES TO REVERB, OURS
OUT-REVERBS THEIRS BY A MILE.

Theirs has a standard on-off reverb
switch. So reverb is either on or off.
Ours has individual reverb controls
on each channel. So you can
control the exact amount of reverb
channel-by-channel. Ours also has
an exclusive reverb lock that pro-
tects the reverb spring. So you can
travel without boinging all the way

to your next gig.

One more thing, ours has Altec’s
exclusive Shockcheck that elimi-
nates ever getting zapped from a
mike or amplifier. And Altec’s
exclusive Acoustic Feedback Con-
trol (with 3 position switches
instead of 2 like theirs) that lets
you compensate for room acous-
tics—and increase total gain
before feedback.

TO BE HONEST ABOUT IT, THEIR
SYSTEM HAS SOME THINGS THAT
ARE AS GOOD AS OURS—WELL
ALMOST AS GOOD. When it comes

to the control consoles’ input chan-
nels, theirs has 6 and ours has 6.
But ours has an additional 7th
auxiliary input for plugging in
another mike or mixer or any new-
fangled thing you want.

NOW, LOOK AT THE COLUMN SPEAK-
ERS FOR A MINUTE. In our new
12078 column speakers (the ones
you get in our A-112 system), you
know what kind of speakers you're
getting. Standard Altec 8-inch,
sweet-sounding 403A speakers. Six
in each. A grand total of 12 Altec
403A’s and a lot of sweet sounds.
You see, we've been in the speaker
business for more than 30 years.
And we believe when you buy an
Altec sound system you should get
Altec speakers. And you do.

TO OURS, YOU CAN ADD-ON POW-

ERED SPEAKERS — ALL THE WAY UP

TO 20 OF THEM. You can start off
Check No. 36 on Reader Service Card

A8 a6 R Adald ik vSDO Y

with our new A-112 system (just as
you buy it) and get 100 watts of
RMS continuous power. Then any-
time you want, you can add on up
to 20 Altec powered speakers.
ZOW. And at the same time, you
can use your original columns for
on-stage monitors. There’s even a
special monitor speaker volume
control on the back. (Just part of
our campaign against planned
obsolescence.)

NOW FOR OUR FINAL POINT. THE
ALTEC A-112 SOUND SYSTEM WAS
DESIGNED BY THE SAME SOUND
ENGINEERS THAT DESIGNED THE
BIG, HIGH-POWERED, ALTEC SOUND
SYSTEMS. It just makes more sense

to us to have big designers design

little things than little designers
try to design a big thing. We hope
that makes sense to you.

Write for our new musical sound
equipment catalog that’s right off
the press. Altec Musical Sound,
Department A, 1515S. Manchester
Avenue, Anaheim, Calif. 92803.




Fisher
Sound
Panels

(Model PL 6)
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MANUFACTURER’S SPECIFICATIONS

Frequency response: 40 Hz-18,000 Hz. Maximum music
power: 50 watts. Maximum rms power: 25 watts. High
frequency driver voice coil: 1 inch. Low frequency driver
voice coil: 1 inch. Magnet structure: 2.64 Ibs. Impedance:
8 ohms. Weight: 21 Ibs. Dimensions: 29% by 23% by
27 inches deep. Price: $138.

Loudspeakers with flat diaphragms are not new and we
well remember a British unit called the Midgely-Harmer
which appeared on the market around 1936. It used a dural
diaphragm with the voice coil mounted off-center to reduce
resonances. The diaphragm was very thin and it was pro-
tected by a heavy chromium plated grille which looked so
elegant that many manufacturers mounted the unit with the
grille on the outside of the cabinet. This was a mistake
because people were so intrigued by the metal diaphragm
that they poked at it through the grille with pencils and
knitting necdles—with disastrous results! The sound had a
metallic coloration and, all-in-all the MH system was not a
resounding success!

Electrostatic systems use flat diaphragms—and then there
is the Orthophase and the Audio Research Magnaplanar.
But cones have many advantages for dynamic speakers in
regard to rigidity, mass to strength ratio and so on. Expanded
polystyrene seemed to be an ideal material for flat speaker
diaphragms but it was soon discovered that this material had
problems too. Internal friction was high and the transverse
resonances caused scevere irregularities in the response. Resin
impregnation and aluminum skins helped to solve these
problems and among the spcakers using flat polystyrene
diaphragms are those made by the British KEF. These units
have a linear response up to | kHz and are used by a
number of manufacturers here including Infinity, ESS and
IMF. Another speaker using a flat plastic diaphragm is the

Fig. 1 —Showing the two drivers
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Yamaha which, for some reason, is shaped like a human ear.
The diaphragm is clamped at the edges and vibrates rather
than moves in a conventional manner. Recent developments
in quadraphonic sound have inspired speaker designers to
take another look at flat speakers which might help to over-
come some domestic objections to 4 speakers in a room. If
two at least could be made inconspicuous, fine; but if they
could be disguised as pictures that could even add to the
decor—better still. And so Fisher have brought out the PL 6
Sound Panels with a wide choice in artistic design—contem-
porary, abstract or representational. They can be hung on the
wall, built into room dividers or stood on the floor. The
back is partially open so the sound pattern is roughly dipolar
(Omni-directional at some frequencies). Two dynamic drivers
are used, one mounted off-center for bass, crossing over at
2 kHz 1o a HF unit which is located at -one corner. The
diaphragm is made of expanded polystyrene clamped at the
edges so the system is highly efticicnt. This diaphragm has

!
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Fig. 2—Response measured with one-third octave pink noise.
A was taken with the speaker 3 inches from a walil and B at
6 inches.
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before you select a speaker
look into all the Fax.

WALL OF SOUND |- 12 indi-
vidual high efficiency drivers;

8%'" ceep, unique integrated |
cyclone labyrinth. 5399.95—i§

ot
WALL OF SOUND il —New 8
speaker model incorporating our

unique integrated cycloie laby-
rinth. $279.95 e ee———eer

L-344 — Bookshelt-type front

loaded folded horn 4-way system

outperforms many floor-standing bt %!
mode 5. $189.95 e l

i )
Sk ] i
, T
Y | ,
| ! g i .
l"'!!"' FE-BA — 8 individual drivers for @&
y = higr-efficiency, concert hal
sound; low distortion over fall
frequency range. $279.95

FTA-2 - 3-way system with four
power-packed drivers. Unheard
of at §139.95

FX-300 — New mode| with 10" wooter &
and special tweeter for wide range
sound. $109.95

N
N

1

AR

- &y

FX-100A — 2-way speaker system
with our own crossover design cuts
“*hole-in-the-middle’’ effect, $89.95.
’:‘z ﬁ,‘»gw‘- Y
G o 4 s
i - ‘{ -
P 2
e | 4 ¥ o
= m-& A
F-2A —High power handling =
capacity ard flat frequency .

response al a super-low price,
$69.95 -

Model for mocel, we put more into them. So you get more out
of them. See and hear for yourself how true pitch and zero over-
lap engineering are incorporated into our entire line. Check out
the advanced electronics responsible for distortion-free repro-
duction of the widest possible range of sound. See the special
sound chambers. Even bigger-and-better baffles for improved
sound dispersion. You won’t see the quality control testing we
give every component in every speaker. But you’ll hear the
super-sound results.

FAIRFA X, of course. CFAIR{‘?X

the SJUPERSOUND line INDUSTRH INC:

900 PASSAIC AVE. EAST NEWARK, N.J. 07029
Check No. 37 on Reader Service Card
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Equalizer
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Southern Sound Wholesalers .92
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Check No. 56 on Reader Service Card
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Amplifier
Check No. 50 on Reader Service Card
Stanton Magnetics Inc. B oW .. 6l
Cartridges
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Tape Deck
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Magnetic Tape
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Mixing Console
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and at these leading hi-fi dealers

Indianapolis, Lafayette Radio, 4000 Georgetown Rd.
Rolling Prairie, Rolling Sound, Route 1

South Bend, The Stereo Scene, 3302 Mish Ave.
lowa

Cedar Falls, Sampson's, 307 Main St.

Dubugue, Faber Music Co., 1157 Central
Waterloo, Farnsworth Electronics, 201 Muilan Ave.

Kentucky

Louisville, McDonald's Sound Goods, 4129 Sheibyville Rd.
Louisiana

Baton Rouge, Lafayette Radio, 2610 Florida Bivd.
Metairie, Gibson Audio, 3000 Severn Ave.

New Orleans, Gibson Audio, 1416 Michael St.
Massachusetts

Boston, Lafayette Radio, 899 Boyiston St.

Boston, Lafayette Radio, 584 Commonwealth Ave.
Cambridge, Minute Man Radio, 30 Boylston
Chicopee, Custom Electric, 32 Center St.

West Roxbury, Lafayette Radio, 1530 V.F.W. Parkway
Maine

Lewiston, Stromboli, 180 Lisbon St.

Maryland

Baltimore, Lafayette Radio, Catonsville

Baltimore, Park Radio Customcraft Sound, 202 W. Fayette St.

Cumberland, TV and Radio Parts Co., 138 N. Mechanic St.
Gaithersburg, Stereo Corner, 19140 Montgomery Vig. Ave.
Glen Burnie, Lafayette Radio

Mt. Tanier, Lafayette Radio, 3189 Queens Chapel
Towson, Lafayette Radio, 815 Taylor Ave.
Michigan

Ann Arbor, Douglas Sound, 617 E. William

Ann Arbor, Hi Fi and TV Center, 3731 Washtenaw
Ann Arbor, Hi Fi Buys, 617 S. Main

Ann Arbor, Pentronics, 3386 Washtenaw Rd.
Birmingham, Nutronics, 315 Hamilton

Detroit, Barton Electronics, 1326 Broadway
Kalamazoo, Kaltronics, 214 Rose St.

Livonia, Robbie Electronics, 33760 Plymouth Rd.
Marquette, Sound Center, 429 N. Third St.

Oak Park, Eric Electronics, 10721 W. Ten Mile Rd.
Port Huron, Stereo Sound Shop, 703 Huron Ave.
Steriing Heights, L.R.E. Electronics, 34208 Van Dyke
Stevensville, Tri-County Audio Visual, 5792 St. Joseph Ave.
Traverse City, Dan Walker's Music, 118 S. Union St.
Warren, Audio Tech, 29088 Van Dyke at 12 Mi.
Mississippi

Clarksdale, Sound Center, 3rd St.

Missouri

Crestwood, Lafayette Radio, Crestview Shopping Ctr.
Jennings, Lafayette Radio, 8376 Jennings State Rd.
St. Louis, Best Sound, 1131 S. Brentwood Blvd.
St. Louis, Hi Fi Fo Fum, 1155 Big Bend Blvd.

St. Louis, Hi Fidetity Showroom, 6383 Clayton Rd.
Montana

Helena, Marshall Electronics, 428 Main St.

New Hampshire

Keene, Melody Shop, 102 Main St.

New lersey

Cherry Hill, Frankiin Music, 158 Echeion Mall
Cherry Hill, Resco Electronics, Cherry Hill Mall
East Brunswick, Lafayette Radio, 535 A Route 18
Mountainside, Harmony House, 1021 Rte 22
Paramus, Tech Hi Fi, E. 71 Rte 4 West

Plainfield, Lafayette Radio, 139 W. Second St.
Totowa, Lafayette Radio, 410 Route 46

Wycoff, Conklin's, 637 Wycoff Ave.

New Mexico

Albuquerque, Hi Fi House, 3001 Monte Vista NE
Las Cruces, Mannie's, 802 S. Solano Dr.

New York

Brooklyn, Laco Electronics, 4924 Fourth Ave.
Brookiyn, Lafayette Radio, 2265 Bedford Ave.
Buffalo, FM Sound Equipment, 1241 Main St.
Buffalo, Lafayette Radio, 3600 Sheridan Dr.
Buffalo, Purchase Radio and Hi Fi, 747 Main St.
Eggertsville, FM Sounds, 4510 Bailey Ave.
Hempstead, Lafayette Radio, 120 N. Franklin
Ithaca, Stellar Stereo. 10 Graham Rd. West
Jamaica, Lafayette Electronics, 165 Liberty Ave.
Massapequa; Lafayette Radio, 5288 Sunrise Hwy.
New Hartford, Stereo Center, 94 Seneca Tnpk.
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New Rochelle, Lafayette Radio, 218 North Ave.
New York, Grand Central Radio, 124 E. 44th St.
New York, Harvey Radio, 2 W. 45th St.

New York, Lafayette Radio, 17 Union Sq. West
New York, Lafayette Radio, 49 W. 45th St.

New York, Liberty Music, 76th and Madison Ave.
New York, Lyric Hi Fi, 1221 Lexington Ave.

New York, Midway Radio, 60 W. 45th St.

New York, Packard Electronics, 33 Union Sq. West
Rego Park, Lafayette Radio, 9518 Queens Blvd.
Rochester, Lafayette Radio, 3330 Monroe Ave.
Scarsdale, Lafayette Radio, 691 Central Ave.

Schenectady, Stereo Sound, 169 Jay St.
Southampton, Town and Country Audio, 92 Main St.
Staten kland, Lafayette Radio, 2409 Richmond Ave.
Syosset, Lafayette Radio, 111 Jericho Tpke.
Syracuse, Audio World, 2910 Erie Bivd. East
Syracuss, Lafayette Radio, 2544 Erie Blvd.
Syracuse, Lafayette Radio, 3548 W. Genesee
Wappingrs Falts, Arnee Audio Design, Nine Mall Rt. 9
West Seneca, Lafayette Radio, 3001 Ridge Rd.
Westbury, Lafayette Radio, 541 Old Country Rd.
Woodbury, Harvey Radio, 60 Crossways Pk.
Nebraska

Grand Island, Lumbard-Leschinsky, 109 E. 3rd St.
Omaha, Custom Electronics, 4448 S. 84th St.

North Carolina

Raleigh, Womack Eiectric, 417 Salisbury St.

Ohio

Ashtabula, Morrison Radio Supply, 331 Center St.
Cincinnati, Stereo Lab, One Corry St.

Cincinnati, Hi Fi Audio, E. McMilliam & Woodburn
Cincinnati, United Radio, Summit and Reinhold
Cleveland, Audio Craft, 3915 Carnegie Ave.
Cleveland, Hoffman's House of Stereo, 5931 Smith Rd.
Cleveland, Lafayette Radio, 6425 Pearl Rd.
Columbus, Custom Stereo, 13915 Hamilton Rd.
Columbus, Lafayette Radio, 4676 W. Broad St.
Columbus, Lafayette Radio, 3395 Cleveland Ave.
Columbus, Lafayette Radio, 856 Hamilton Rd.
Columbus, Palmer Electronics, 3560 N. High St.
Columbus, Univ. Audio, 1604 N. High St.

Dayton, Custom Electronics, Van Burne Shopping Ctr.
Lancaster, Commercial Music Service, 303 Cedar Hill Rd.
Mentor, Lafayette Radio, 71 Mentor Ave.

Parma, Winteradeo Elec., 5373 Ridge Rd.

Toledo, Lafayette Radio, Miracle Mile Shopping Ctr.
Warren, Valley Electronics, 264 Market St.
Warrensville, Laffayette Radio, 21907 Emery Rd.
Oklahoma

Altus, Southwestern Music, 122 N. Main

Norman, Studio Sounds, 100 E. Main

Oklahma City, Capitol Electronics, 6500 North Way
Oktahoma City, Lafayette Radio, 2220 S.W. 74th St.
Oregon

Portland, Oregon Hi Fi, SW 5th and Washington
Portland, Wassons, 631 NE Grand Ave.

Pennsylvania

Ambridge, Central Radio, 1194 Merchant St.
Bridgeville, Lafayette Radio, Great Southern Shopping Ctr.
Cornwells Heights, Franklin Music, 720 Neshaminy Mall
Erie, House of Records, 1787 W. 26th St.

Eynon, Eynon Drug Store, Rt. 6

Greensburg, Wander Sales, Greengate Mali

Hershey, L.B.R. Audio Assoc., 1823 Chocolate Ave.
King of Prussia, Lafayette Radio, King of Prussia Plaza
Lancaster, Lafayette Radio, 2153 Lincoin Plaza
McKeesport, Wander Sales, 325 Fifth Ave.

Meadville, Ott's Radio, 164 Park Ave. Plaza
Monroeville, Lafayette Radio, 4045 William Penn Hwy.
Monroeville, Wander Sales, Monroeville Mall
Natrona Heights, The Sound Shack, 911 Dallas Ave.
New Brighton, Television Parts Co., 518 Fifth Ave.
Newtor;, The Audio Shoppe, 102 S. State St.

North Versailes, Wander Sales, Eastland Shopping Ctr.
Philadelphia, Sam Goody, 1125 Chestnut St.
Philadelphia, Tech Hi Fi, 4034 Walnut St.
Pittsburgh, A.F.C. Electronics, 5924 Penn Mall

Pittsburgh, The Audio Warehouse, 3916 Saw Mili Run Blvd.

Pittsburgh, Camera Radio Co., 2801 Liberty Ave
Pittsburgh, Joseph Horne Music Ctr., 510 Market St.
Pittsburgh, House of Audio, 6027 Broad St. Mall
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Pittsburgh, House of Audio, 929 Liberty Ave.
Pittsburgh, House of Audio, 2967 W. Liberty Ave.
Pittsburgh, House of Audio, Allegheny Center Mall
Pittsburgh, House of Audio, Pines Plaza Shopping Ctr.
Pittsburgh, Lafayette Radio, 4801 McKnight Rd.
Pittsburgh, The Listening Post, 5500 Walnut St.
Pittsburgh, Music Center, 510 Market St.
Pittsburgh, Opus One, 3519 Forbes Ave.

Pittsburgh, Opus One, 400 Smithfield St.

Pittsburgh, Wander Sales, 7901 McKnight Rd.
Pittsburgh, Wotk's Kamera & Hi Fi, 312 Forbes
Plymouth Meeting, Franklin Music, Plymouth Meeting Mall
Reading, Electronics TV Dist., 201 S. 4th St.

State College, High Fidelity House, 101 Heister St.
Uniontown, TV and Radio Parts Co., 19 W. Fayette St.
West Chester, Stereo Plus, Parkway Ctr.

West Elizabeth, Wander Sales, Jones St.

Wyncote, Lafayette Radio, 8156 Ogontz Ave.

Rhode Island

Cranston, Sound-0-Rama, 758 Reservoir Ave.

Woonsocket, Sound Track, 566 Cass Ave.

Tennessee

Chattanooga, College Hi Fi, 5768 Brainerd
Kingsport, Watkins Stereo Ctr., 1019 Center St. E.

Nashville, Electra Dist., 1914 W. End Ave.

Nashviile, Milier Clinic, 602 Gallatin Rd.

Nashville, Nicholson's Hi Fi, 115 19th Ave. S.

Texas

Abilene, Sound City, 2807 S. 14th

Amarillo, Appiiance Center, 3309 Bell

Amarillo, Capitol Electronics, 1800 Washington

Austin, The Alcove, 500 W. 30th St.

Austin, Circle Stereo, 1702 San Antonio St.

Austin, High Fidelity, 1710 Lavaca St.

Austin, Home Entertainment Ctr., 7530 Burnett Rd.

Austin, Sound Gallery, 3925 N. Interregional
Bellaire, Sound West, 5801 Bissonnet

Dallas, Audio Systems, 344 Northwest Shopping Ctr.
Dallas, Discount Records, 4003 Northwest Pkwy.

Dallas, Hillcrest Hi Fi, 6309 Hillcrest

Dallas, The Melody Shop, 122 Inwood Village
Dallas, Sound Climax, 8426 Kate

Et Paso, Howell Electronics, 2873 Pershing

Garland, Arnold and Morgan Audio, 510 S. Garland
Houston, Home Entertainment, Nassau Bay Shopping Ctr.
Houston, Home Enterainment, 5310 Kirby Dr.
Lubbock, Hi Fidelity, 2217 34th St.

McAllen, McAllen Radio, 415 S. Broadway

Midland, Bill Barton Electronics, 1023 N. Midkiff
Midiand, Midland Camera Shop, 317 N. Coiorado

Odessa, Electronic Service Ctr., 1219 W. 10th St.

San Antonio, Case Sound, 3523 Broadway

Sherman, Bike & Audio, 207 Sunset

Tyler, Cole Electronic, 335 S. Bonner

Utah

Sait Lake City, House of Music, 156 S. Main

Virginia

Arlington, Audio Assoc., 3441 Fairfax Dr.

Falls Church, Lafayette Radio, Wilson & Roosevelt Aves.
Hampton, Stereo Designs, Mercury Plaza Mall
Norfolk, The Sound Shop, 7862 Tidewater Dr.
Richmond, Audio Fidelity, 6521 W. Broad St.
Roanoke, Audio Fidelity, 3032 Trinkle Ave. NW

Springfield, Capital Recording, 7085 Brookfield Plaza

Virginia Beach, Lafayette Radio, 5112A Virginia Beach Bivd.
Virginia Beach, Sound World, Pembroke Meadows Shopping Ctr.
Washington

Spokane, Hal's Stereo, 2514 Div. St.

Spokane, Huppins Hi Fi, 419 W. Main Ave.

Seattle, Electricraft, 5030 Roosevelt Way NW

West Virginia

Morgantown, Stereo Component Ctr., 465% High St.
Wheeling, James W. Black & Sons, 1206 Chapline St.
Wisconsin

Appleton, Consumer Electronic Supply, 518 N. Appleton St.
Janesville, TV Hi Fi Center, 117 W. Milwaukee St.
Milwaukee, Discount Records, 434 W. Wisconsin Ave.
Milwaukee, Hi Fi Fo Fum, 2532 W. Wisconsin Ave.
Milwaukee. Hi Fi Salon, 7204 W. Greenfield
Whitewater, The Golden Ear, 112 First St.
Washington, D.C.

The Stereo Set, 1737 Wisconsin Ave. NW
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variable density and thickness but the secret, or shall we say
piece de resistance of the PL 6 is the use of a non-linear
compliance between the voice coils and diaphragm. It is
made of a co-polymer in the form of a % inch disc. slightly
larger than the voice coil and its function is to equalise the
response. Figure | shows the rear view betore the diaphragm
is mounted; both voice coils are four-layer and the diaphragm
area near the treble unit is treated to improve the HF
response.
Measurements

Figure 2 shows the frequency responsc taken with one-
third octave pink noise. A was taken on-axis with the unit
mounted 3 inches from a wall and B with the space increased
to 6 inches. Figure 3 shows the response with the spcakers
in the middle of the room and 3A shows the radiation at 30
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Fig. 5—Impedance characteristics

Fig. 6—Tone-burst characteristics at 100, 500, and 5000 Hz

and 60 degrees off-axis. Low-frequency distortion and SPL
measurements are given in the graphs at Figure 4 and the
impedance curves are shown in Figure 5. It will be seen that
the system resonance is just under 60 Hz. Tone-burst char-
acteristics at 100 Hz. 500 Hz and 5 kHz are shown in Figure
6. White noise showed some mid-range coloration, not judged
too serious.

Listening Tests

Having had considerable experience with thin. flat speakers
over a long period. we were well aware of the difficulties.
For one thing, it is not easy to get a reasonable bass response
due to the inevitable cancellation. True. a large radiating
area helps but it would have to be very big indeed to produce
a good output below 100 Hz. So we thought—but we were
wrong. When we first heard the Sound Panels we knew
about the flexible coupling but, well-we were somewhat
skeptical. And so we were amazed at the healthy bass re-
sponse—the coupling gadget really works! In fact. if the unit
is placed in a corner, some people would find the bass too
prominent. A useful output was obtained down to 38 Hz and
the system would handle 62 watts at 40 Hz and 75 wats at
100 Hz without audible signs of distress. Instructions call for
a spacing of" at least 3 inches {rom a wall and under these
conditions there was an appreciable loss of low frequencies
(see Figure 7). This could be compensated for by judicious
use of the tone controls. Better balance was obtained with
the units standing on the floor (suitable feet are provided)
although some treble lift might be desirable in some rooms.
Sensitivity was 3 to 5 dB higher than average so they could
be used in a quadraphonic system or conversion. with a small
amplificer for rear channels.

How does it compare with conventional systems in the
same price class? Well. at low levels many listeners thought
the PL 6's had a more open quality but at high power levels
the cabinet systems were clearly superior. On the other hand,
the Sound Panels do have considerable advantages and they
only need 6 to 8 watts for quite large rooms. TA, GT
P.S. You might ask. “How about those wires running up the
wall”® Fisher have thought about that too and they can
supply flat conductors that can be painted to make them

“invisible™.
nvisible Check No 72 on Free Information Card

MANUFACTURER’'S SPECIFICATIONS

FM Tuner SecTion

IHF Sensitivity: 3.0 V. S/N Ratio: 50 dB. THD (Mono):
1.0%. Selectivity: 60 dB. Capture Ratio: 4 dB. Image
Rejection: 75 dB. |.F. Rejection: 100 dB. Spurious Re-
sponse: 75 dB. AM Rejection: 35 dB. Stereo FM Separa-
tion: (1 kHz) 35 dB.

AM TuNER SECTION

IHF Sensitivity: 400 uV/M. Image Rejection: 40 dB. I.F.
Rejection: 30 dB. Selectivity: 20 dB.

AMPLIFIER SECTION

Continuous Power Output: 50 watts/channel. Rated THD:
0.5%. Rated IM: 1.0%. Power Bandwidth: 15 Hz to 20
kHz. Damping Factor: 30. Hum and Noise: Phono, 60 dB;
Aux, 75 dB; Tape Monitor, 75 dB. Input Sensitivity: Mag.
Phono, 2 mV; Ceramic, 150 mV; Aux, 150 mV; Tape Monitor,
400 mV. Frequency Response: 20 Hz -25 kHz +1 dB.
GENERAL

Dimensions: 18 in. W. x 5% in. H. x 142 in. D. Maximum
Power Consumption: 300 VA Price: $479.95 (minimum
retail price, applicabie in fair trade states).

The Magnavox 8898 Receiver is the first entry in the com-
ponent high fidelity field by a firm that had, since its incep-
tion. steered clear of this segment of the home entertainment
market. We must admit. at the outset, that the merc name
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Magnavox 8898
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suggested “console” design philosophy and compromises all
too familiar to the knowledgeable audio enthusiast. After
objectively measuring and testing this first unit. however. our
fears were dispelled.

Evidently determined to enter the component world with a
bang and not with a whimper, Magnavox has come up with
a handsomely styled. amply dimensioned receiver that sports
by far the largest digital readout system we have thus far
encountered. The upper portion of the front panel is “blacked
out” until power is applied: when either AM or FM is se-
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“Leave it to Radio Shack to make a 4-channel receiver

with a remote control thats really useful! Pre-set your

6 favarite FM stations, control tuning AND volume
from your easy chair.

And 1ts wireless too!”
Arthur Fiedler

Conductor of the Boston Pops

R
CHANFEL MEMSTE maecky srepe

Hand-Held
Remote —

Introducing the Realistic’ QTA-790 e e

stations -

280-Watt AM/FM 4-Channel Receiver! [EEEEses

Plays SQ Encoded Records, Tapes and FM! The most powerful, most innovat ve receiver we've EVER
offered! Accepts every kind of scurce—repraduces every
Enhances Ordinary 2-Channel Stereo! kind of sound. Has power anc plugs for 8 separate
speakers — enough for stereo or 3-channel arywhere you
Has Separate Input With Volume Control want it! The Accu-Balance'™™ slide controls dalance left,

. i ) right, front and rear just the way you like, the Perfect
for Q8 Discrete 4-Channel Tape! Loudness™ adds theTight amoun: of bass for any listening

Has Complete 2-Channel Tape Facilities level. There are front panel jacks for stereo or 4-channel
including Monitor and Dubbing headphones; " bass, treble AND midrange tome controls,

more! Qur wireless remote control is a “mirac e” of space-
Lets You Play Two Separate Stereo age design. Stop in, see it and hear it at any of our over
Programs in Two Different Rooms! 1600 stores. in all 50 states! 54995

Radie fhaek

and ALLIED RADIO STORES

¥ A TANDY CORPOI*AHON COMPANY

P. 0. Box 1052, Fort Worth, Texas 76107

FREE ‘73 CATALOG! AT YOUR 154
NEARBY STORE OR SEND IN THIS COUPON
180 pages! Sterco Hi-Fi, CB, Ham, Kits. Radios,
Recorders, Tools, More!

Name _Apt #
Street
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!
Fig. 1—View of the rear panel.

loaded terminals which make speaker cable connection easy
and short-circuit-proof, since the stripped ends of the speaker
wires are simply inserted in holes which are exposed when the
terminals are depressed. A line fuse is located just above the
convenience a.c. outlets, one of which is switched—the other
unswitched. Finally. borrowing from one of the good design
points in “console” manufacture, Magnavox has included a
“changer power” receptacle. Changers equipped with a
matching three-terminal plug (and Magnavox changers are
so-equipped) can be connected to this receptacle instead of to

lected, red numerals measuring over one inch in height appear,
denoting the frequency to which the receiver is tuned. Tuning
is accomplished by a massive 1% in. knob at the right which
is coupled to a flywheel. In the FM mode, the letters FM-MHz
also appear alongside the numeric readout, while in AM, the
letters AM-KHz appear alongside the numbers. The upper
portion of the panel also contains a pair of speaker push-
button switches of the push-push variety, enabling sole use of
the headphone jack, located just below, when neither the “A”
or “B” speaker switch is depressed.

The lower portion of the panel has a walnut-finish decora-
tive inset section. At the left are six chrome plated *piano
key” switches governing such functions as TAPE MONITOR,
STEREO/MONO Mode, MUTE, LOUDNESS, and HI CUT and LO
cur Filters. As these switches are depressed, appropriate illu-
minated words appear in an otherwise blacked-out area above
them. The four rotary controls which follow are for adjustment
of BALANCE, VOLUME, TREBLE and BASS. Finally, at the
lower right, there are five more “piano-key” switches. The
first, colored red, applies power to the unit while the others
(again chrome plated) select program sources. These last four
are of the interlocking type so that only one can be depressed
at a time.

The rear panel, shown in Fig. L. is equipped with the usual
input and tape monitor in and out jacks. A switch located
below the phono input jacks selects the proper pair of jacks
for either magnetic or ceramic cartridges. Below the pivotable
AM loopstick antenna are a pair of screw terminals for con-
nection of a 300 ohm FM antenna transmission line. The en-
tire center section of the rear, panel is occupied by a large,
ribbed heat sink while to the right are color coded, spring-

RS Bt

Fig. 3—View of the chassis from above.

Fig. 2—View of the chassis from below.

the usual standard a.c. receptacle. When so connected, the
record changer’s automatic shut-off switch also shuts off power
to the receiver after the last record has been played. As sup-
plied, the receiver is fitted with a shorting plug so that normal
operation of the front panel power on-off switch takes place
even if such specially equipped record changers are not used
with this receiver.
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Fig. 4—Mono FM characteristics.

Circuitry and Layout

The Magnavox 8898 receiver is built on a foundation of
what is probably the largest single p.c. board we have yet seen,
as shown in Fig. 2. Despite its size, however, there seems little
danger of breakage, since the board is well “anchored” to its
supporting chassis frame. As can be seen in the top view of
Fig. 3, an additional p.c. board, equipped with a variety of
IC’s. is mounted “piggy back™ above the main board and takes
care of the digital readout functions.

R.f. circuitry includes a MOSFET r.f amplifier stage and
four tuning sections in a conventional variable capacitor ar-
rangement. Thus, the local oscillator is quite conventional and
unrelated to the digital readout system. The digital circuits
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merely “read” the frequency of the oscillator and, in effect,
subtract 10.7 MHz from that reading to give a display which
corresponds to the incoming r.f. frequency. In short, all the
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Fig. 5—Stereo separation and distortion characteristics.

extra IC’s and the read-out tubes simply replace a conventional
dial pointer and calibrated dial scale. This nicety is not to be
confused with other digital systems which control oscillator
frequency through the use of phase-lock-loop circuits, etc.

IC’s are used in the FM and AM i.f. circuitry, as well as in
the stereo multiplex circuits and the phono preamplifiers.
Output circuitry is direct coupled and of the quasi-comple-
mentary type. Output transistors are fused and there is a
thermal cut-out switch on the main heat sink and a current
limiting circuit for the output stages.

Electrical Measurements

The manufacturer’s specifications listed above are said to
be “minimum” specifications and in most cases this turned
out to be ture. Nevertheless, examination of them will disclose

that they do not represent the kind of “state of the art” num-
bers that we have been accustomed to seeing lately. For
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Fig. 6—~THD and IM characteristics.

example, the ultimate S/N in FM is stated as a minimum of
50 dB. Our actual measurements gave a reading of 54 dB, as
shown in Fig. 4. While this is certainly a quiet enough signal
for ordinary FM listening, it falls short of the “critical listen-
ing” kinds of readings we have been observing on other re-
cently designed receivers. Some 60 dB or better has been the
norm, with exceptional units often producing 65 or even 70
dB of ultimate S/N. It should be pointed out that the residual
content at -54 dB observed on this unit consisted primarily of
power supply hum components rather than wide-band noise.
THD in mono FM on the other hand was a very respectable
0.5% as claimed and, as shown in Fig. 5, the THD in mono
never exceeds 1.0% at any audio frequency of listening signif-
icance. IHF sensitivity measured 2.9 uV, a bit better than
claimed.

Stereo FM separation fell a bit short of claims, measuring
30 dB at mid-band and decreasing to 20 dB at 10 kHz and

Audio
Classified
Ads

Want to buy, trade or sell components? Want to offer or buy
a service? Want a job in the audio field? Your ad belongs in
Audio.

RATES: Commercial, 50¢ per word; situation wanted or non-
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classification as commercial or non-commercial. Payment must
accompany all orders.

Rates are low-—results high.

Place your ad today!

Send copy to:
Audio Magazine

134 N. 13th Street
Phila., Pa. 19107
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about 23 dB at 50 Hz. THD in stereo FM was also quite ac-
ceplable, remaining under 1.5% from 50 Hz to about 6 kHz.
One thing that can be said for the digital readout scheme as
used in this and other receivers we have tested is that *cali-
bration” is perfectly accurate. Because of the crystal “clock”
reference used in these counting circuits, when the readout
reads 103.5 you can be certain that that is the exact frequency
to which you are tuned. Of course, the readout is given in
increments of 100 kHz (0.1 MHz) so, in theory, you could be
off by as much as 50 kHz in either direction, but we found that
as you approach the next tenth of a MHz there is a tendency
for the last digit to pulsate between the two alternate tenths.
giving you the clue that you are perhaps too close 10 the next
tenth of a MHz. With this type of readout method, however,
we still feel that a center-of-channel meter or some other
center-tune indicator would be useful and competitive receivers
in this price category usuully offer such a meter.

With both channels driven, we were able to obtain 46 watts
continuous output per channel at 1 kHz before reaching 0.5%
rated distortion. Rated power output of 50 watts per channel
was reached with a THD of 0.7%, as shown in Fig. 6. At all
power levels tested below 46 watts per channel, THD never
exceeded rated values of 0.5%. IM distortion, also plotied in
Fig. 6, was quite low at nominal listening levels but tended to
rise a bit sharply above 20 watts, reaching the 1.0% rated
value at exactly 50 watts per channel.

At half-power and one-watt levels, THD remains below 0.5%
for all audible frequencies, as shown in Fig. 7, while power
bandwidth extends from 20 Hz to just above 25 kHz, as
claimed and as plotted in Fig. 7. Fifty watts per channel was
used as the “0 dB” reference in these measurements.

Tone control, loudness and filter characteristics for the
Model 8898 are plotted in Fig. 8. Both filters have a slope of
6 dB per octave, but since the cross-over points are at about
100 Hz and 4 kHz their effectiveness is greater than that which
might be obtained by simply rotating both tone controls clock-
wise o get rid of rumble and/or record scratch and noise. The
loudness compensation characteristic for a -30 dB setting of
the volume control is also plotied in Fig. 8 and Magnavox
has elected 1o compensate slightly at the high end, in addition
to the usual boosting of the low end.

Listening Tests
And Additional Operating Features

The Magnavox 8898 receiver was subjected to approximately
two weeks of normal use and performed well during that
time. For our low efficiency speakers, power was ample and
sound was generally clean. We found station tuning 10 be a
bit critical, particularly on AM, where even slight rotation of
the tuning knob results in a shift of frequency of several kHz
(one full turn of the knob moves the tfrequency over 100 kHz
which means that resolution accuracy of 1 kHz in AM tuning
requires being able to resolve 17100 of a full rotation of the
knob).

When the mute and stereo switches are actuated together,
the receiver will allow only stereo signals to be heard while
in the mono mode, the mute switch performs as strictly an
inter-station noise supressing circuit. Mute settings are not
adjustable by the customer and, in our model, muting was
overcome at just under 10 microvolts of signal strength. Tuning
drift was minimal and did not shift frequency enough 1o
cause audible distortion in either AM or FM after a few
minutes warm-up.

We logged 42 acceptable FM signals with the aid of our
out-door antenna aimed westward (towards New York City).
Of these, 21 were stereo transmissions. AM reception was
average, with sensitivity a bit lower than expected, though
bandwidth seemed adequate.

2
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We examined the instruction booklet in some detail and
found it easy 1o follow and well organized. We did discover
another feature which had escaped our attention when we
measured the receiver on the test bench. Just under the stereo
indicator light, in the right-hand section of the blacked-out
dial area is a second indicator identified in the instruction
booklet as the OVERHEAT INDICATOR. This lamp is associated
with the thermal cut-out switch near the output transistors
and. of course, it did not become illuminated during our nor-
mal tests. In order 1o see it work (and to confirm ilsvet‘t‘cctive—
ness), we took the unit back to the test bench, hooked up
8-ohm loads and fed a moderate signal to the receiver while
at the same time short-circuiting the speaker output terminals.
After a few minutes—sure enough the front panel indicator did
become illuminated and the current drive was removed from
the output stages -protecting the output transistors from
accidental failure. The presence of the light is a good indicator
to the consumer that something is wrong, even though no
permanent damage has been done. N

reey
0dB =50 W/CH.
8 OHM LOADS

BOTH CH. DRIVEN
RATED THD = 0.5%

A ™

-2

; \

RELATIVE QUTPUT - dB

1 10 100 1K 10K 100K
FREQUENCY - Hz

Fig. 7—THD vs. frequency at various power levels.

Summary

As a first effort, this Magnavox unit certainly qualifies as a
high-fidelity stereo component receiver. While the digital read-
out feature adds to the cost while providing no real audible
benefit, this is probably oft-set in part by Magnavox’s ability
to produce large runs of a product efficiently and economi-
cally. Specifications, both published and confirmed, are good
though not spectacular, particularly in the FM section. From
a listening point of view. however, the unit performs quite
well. We would like to sce tuture products with lower overall
distortion in the audio section and better quieting character-

istics in the FM portion. Leonard Feldman
Check No. 73 on Reader Service Card
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Fig. 8—Tone control characteristics.

Correction

The price of the ESS Mk VII Speaker System is $229.00, not
$299.00 as stated in January Audio which makes it an even
better buy for the money.
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(Continued from page 4)

Equalization Standard

Q. I own a Uher 4400 Report stereo
portable tupe recorder. This muachine
was purchased overseas. and I have a
feeling thar the equalization curves
may conform to the European (CCIR)
rather than the U.S. NAB standard. |
note thar. particularly at the 3% ips
speed. the machine tends to attenuate
the highs and slightly boost rhe buss.
Although less evident. the same prob-
lem occurs ar 7% ips. I have discovered
that rapes recorded on ithis machine
do nor display the same imbalance
when played on other machines. Cun
you tell me whether it is possible to
adjust either the equalization or bias
frequency in order to  correct  this
problem.—~David R. Kidd Jr., Lenox.
Mass.

A. Regardless what equalization is
used, a properly designed and ad-
justed tape machine should give you
tlat record-playback response. Inas-
much as tapes recorded on your
machine sound O.K. when played on
other muachines, the problem appears
to lie in the playback cqualization of
your machine. Changing the tape
you use would be of no appreciable
help now would change of bias level
(nor frequency). 1 suggest that you
take your machine to an authorized
service dcaler and have him check
and adjust the playback c¢qualization.
Of course, all this is based on the
assumption (per your letter) that tapes
recorded on your machine do play
back correctly on other machines.

Applying Equalization

Q. I have recorded about 60 LP’s
at 7% ips directly from the magnetic
cartridge into the microphone inpuls
of my tape recorder, without any
phono equatization between the car-
iridge and recorder. Can I equalize this
material by playing my recorder at a
low level into the phono input of a
preamp?—Robert  Colvin, Hayward,
Calif.

A. Yes, you can apply phono-equali-
zation to the output of your tape re-
corder’s playback preamp and come
out with proper frequency response.
However, the ultimate playback signal
may contain excessive distortion. Sub-
stantial treble cut should have bcen
applied to the output of the phono
cartridge. In the absence of such cut,
the excessive signal level at treble fre-
quencies may have overloaded the
record amplifier ot the tape machine
and/or the tape. Keep in mind that in
recording, a substantial amount of
treble boost is applied to the audio
signal.

(Continued on page 92)
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We Call It
Total
Energy Response

At Jensen, the woofers,
C k) | ff tweeters and purring md-
7 range speakers on our
iV Model 6 are really sounding off
'y They're part of our Total
s Erergy Response design that gives every
Jensen speaker a fuller, richer sound.
On Model 6, you hear Total Energy
Response at its best. Because there justisn't
a better four way, four

W N speaker system on the
, market at $198.
L y J r 2 Model 6 holds a

15" wooler, 8" di-
rect radiatng md-
range, 5" direct
radiating tweeter
and Sonodome®
ultra-tweeter.

It features

our Flexair®
suspension
system, an ex-
clusive crossover
network, a 5 year
parts and labor
warranty, and wal-
nut cabinet with base.
. Power
Rating —75

‘ ; watts. Frequency
, Q/ ¢ 7 Range—27-30,000
¢ by -~ Hz Crossover
N o7 300/1,000/4,000
¥ Hz. Dispersion—170.°
, Take in a demonstration

i ; of Jensen's new Model 6.
"3 You'll get the maximum
response.

Model 6 Speaker
System

JENSEN SOUND LABORATORIES
DIVISION OF PEMCOR, INC. SCHILLER PARK, ILLINOIS 60176

WWW AahBaiacrasdadiadistorny. com



Stravinsky: Le Sacre du Printemps.
London Symphony Orch., Bernstein.
Columbia MQ 31520 quadraphonic
$6.98.

Tchaikowsky: Swan Lake Ballet
Suite. New York Philharmonic, Bern-
stein. Columbia MQ 30056, quadra-
phonic, $6.98.

I sometimes wonder, as I listen to
matrix quadraphonic of this classical
sort via Columbia’s full-logic SQ
(which at this moment I am giving an
extended listen-to over a long period
of time) whether the creative experts
who combine their immense talents
to put forth these discs are really able
to envision the public’s primitive reac-
tion to their finished product. There is
so much talk of technicalities, not to
mention spirited argument and even
corporate battles, that—on the inside—
one can quickly bog down in quad-
rants, j factors, f—{' and a thousand
more such, quite aside from the merits
of matrix vs. discrete. What the public
hears, we must remember, is music. If
the trumpet shrieks and the horns blat
rightly in Sacre, if the sound is vivid
and the liveness spacious, then who
cares which quadrant they come from!
It really doesn’t matter.

Odd. because Columbia has pro-
duced a kind of benign contradiction
here. Le Sacre, if I am right, was done
as a deliberate revolutionary experi-
ment in multi-track surround recording.
a la pop music. though simultaneously
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performed. The conductor was in the
middle, the instruments ranged in big
families all around him, both front and
back. and the music was taken down
in eight tracks for later remix into
four (and presumably two for stereo).
On the other hand. Swan Lake was, if
I guess correctly, done more conven-
tionally—if 1 may use that term. That
is, the intention, whatever the actual
instrumental set-up, was to create a
sense of front spread. with the sound
all around. in terms of reverb (as in
many live situations) but nor the
instruments themselves. le., you are
supposed to hear the orchestra out in
front and the concert hall all around
you. Big difference.

OK-—so what do we hear?

What I heard first of all, on direct
AB comparison. was simply a big dif-
ference in liveness. Le Sacre is re-
corded in one of those swimming pool
or arena-type halls, an enormous
resonant space in which the sound
goes ‘round and 'round. Swan Lake has
a more conventional and lesser live-
ness, standard classical style.

Now I ask you, in an indoor swim-
ming pool can you tell from which
direction a joyful child’s shriek comes,
among dozens of others? You cannot.
Yes, I get a sense of contrasting place-
ment in Le Sacre and it is good. But
in this vast reverberation I really
can’t spot the quadrants! Nor do I care
one way or the other. There’s just
enough separation of brass, strings,

WWW. AahBsiaersHadikadisatory com

winds, so you hear them dramatically
differentiated—but where they come
from isn’t important. The sound IS.
however, all around you and marvel-
ously so. You can face any old direc-
tion. You are immersed in the great
orchestral battering ram. if I may mix
an improbable metaphor. That’s good.
| loved every minute of it. | have never
heard Le Sacre with such an imme-
diate and dramatic living-room impact.
Even though 1 felt that Bernstein
flagged a bit towards the end; and that
last little musical dribble. before the
final explosion, didn't come off at all.
Low voltage.

In Swan Lake the liverress is less
extreme,; therefore the separation is
more concrete. Yes, the music is out
in front. You will do better (if you
try) by facing forward than by turning
around to face the rear speakers. (One
is vaguely conscious of the out-of-
phase element in the SQ rear, which
merely makes it sound more like the
back of a hall. Quite proper and
musical.) Yes, in normal fashion the
omnipresent higher strings are off to
the left and you hear them in front,
though they are loud in the back
speakers too, if you try separately. Yes,
the hall sound is very much all around
you. Not surround-instruments. Sur-
round-hall.

Now what strikes me as significant
is that, for the average well trained
stereo listener, these two discs do not
sound radically different. Instruments
all in front? Instruments lined up
around the four walls of your room?
You aren’t even going to notice. The
visual contrast would of course be
enormous—just imagine it. But in pure
sonic listening, it dissolves away and is
no more than a contributing factor to
more forward impressions.

In both recordings what you hear
first of all is surround sound. Even
though, of course, that impact is a
product of the recording technique.
Other things follow along—liveness,
clarity of the fi, instrumental balances
and—bless us!—the performance and
the music itself, all as primary con-
scious listening factors. Exact instru-
mental placement, [ am quite certain,
is last on the list. Not unimportant!
But it rates as an unconscious influence,
vital in the recording technique but not
to be noticed as such in the listening.
In other words. an art.

Columbia doesn’t say a word on the
records about specific recording tech-
niques. Right. Let the music speak "for
itselt, via tour loudspeakers in one
living room. Let the quadraphonic
experience define itself, in its own
terms. Ably assisted, of course, by us
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record critics. How we do go on . . .

I'd like to hear an alternative Le
Sacre in a much drier recording place,
with this same all-around instrumental
placement. Then you would more con-
sciously notice it, which would be
interesting. After all, this piece isn’t a
classical golden oldie. It can, and
should, take a harder, drier modern
studio sound as an alternative to the
swimming pool treatment.

Performances: B; A— Sound: A—; A—

Shostakovitch: Symphony No. 15
(1971). Philadelphia Orchestra, Or-
mandy. RCA ARD1-0014, quadradisc,
$5.98.

Fifteenth! Will the man never stop?
Haydn wrote more than a hundred, but
his were short and precise. Shostako-
vitch goes on and on.

This one has plenty of virtues. First,
it is one of the shorter ones, relative to,
say, the mammoth Seventh (Leningrad).
Second, it definitely marks a returning
point, a kinship with his First, that
wonderfully snazzy, dry opus that
launched the very young Shostako-
vitch’s world career back in the thirties.
This Fifteenth is a bit like Beethoven’s
Eighth, also a concise work that re-
ferred back to earlier styles but in a
more complex and concentrated
fashion. I like this aspect. I like the dry,
early-thirties sound here, refreshing in
Shostakovitch’s always expert orchestra-
tion.

Third, curiously, this is a quote piece.
Right away we hear the Lone Ranger
—that is, the theme of Rossini’s familiar
William Tell Overture. Then a bit from
Shostakovitch’s  Seventh and other
quotes from a whole galaxy of earlier
Shostakovitch works, or allusions to
them. In the later stages there is a
remarkable series of references to, of
all composers. Wagner: more than
one, including the tell-tale rising inter-
val of the beginning of Tristan.

Fourth, this is very much a solo, or
concertante symphony, sparely scored,
full of small groups of instruments and
solos. Excellent, especially on disc.

It's not really very short, only rela-
tively so. Don’t expect this composer
to write briefly! But the length here is,
shall I say, palatable. I like the music,
though I do not think it is world-beat-
ing masterpiece. Bartok can say more
in ten measures than S. in a thousand.

Quadradisc? Well, at least it sounds
fine on standard two-channel stereo.
Also via Columbia SQ matrix decoding.
Why not! RCA has done very well in
approaching conventional LP standards
here, after a not very auspicious begin-
ning in the early prototype CD-4
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by any name...

it

A Maximus made speaker by any name sounds as
sweet. Your favorite dealer may well be one of the
many who have Maximus made speakers under
their own name. If so, the sweetest buy in sound
may soon be yours.

Look for the Maximus ;.M} Hallmark of manufac
ture. Iltis your assurance that the highest principles
of sound technology were used to create speaker
systems especially for that dealer

You needn’'t mention our name...

MAXIMUS sounD

CORPORATION

1000 Zeckendorf Boulevard, Garden City, N.Y. 11530 (516) 877-2500
MAXIMUS WEST 1900 West 135th Street, Gardena, Calif. 90249 (213) 770-1284

Check No. 40 on Reader Service Card
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' CANBY'S CAPSULES

Edward Tatnall Canby

Miracles. Yma Sumac. Prod. by Les
Baxter. London XPS 608, stereo,
$5.98.

Ives: Symphony #2. London Sym-
phony, Hermann. London SPC
21086, stereo, $5.98.

An Evening with Scott Joplin. As-
sorted artists. (Concert, N.Y. Publ.
Lib. Available via the Library)

Arthur Berger: Three Pieces for Two
Pianos (1962); Chamber Music for
13 Players (1956). Richard Donovan:
Music for Six (1961); Five Eliza-
bethan Lyrics (1932-57). P. Jacobs,
G. Kalish, pfs.; Instrs. cond. Gunther
Schuller; Adele Addison, sopr., Galimir
Str. Quartet. CRI SD 290, stereo,
$5.98

Arnold Elston: String Quartet (1961).
Gordon Binkerd: Cello Sonata
(19527). Pro Arte Quartet; Rog.
Drinkall, cello, Rich. Corbett, pf. CRI
SD 289, stereo, $5.98.

The New Messiah by George Frideric
Handel. Revelation Philharmonic
Orch., One Experience Choir, et al.
Columbia KC 31713, stereo, $6.98.

Man of La Mancha. All-Star Cast
from Broadway, Hollywood and Opera.
Columbia SQ 31237, quadraphonic,
$6.98.

82

v

2N I
L
Remember Yma Sumac? No—not a shrub, a singer. Peruvian gal with voice

that goes from low tenor growl to top soprano squeak. Five-octave. Nobody ever

wrote much of interest for same-so Les Baxter et al. “*produced” stuff for her

debut in 1950; she is still growling, squeaking. Here, she is updated with rock-

style commerciul background, carloads of reverb; she goes lala, whee, doo-doo-doo.

wow-wow, in all four registers, sings duet with self. Unutterably boring. Too bad—
a nice instrument and she doesn’t know what to do with it.

Bernard Hermann has been an Ives champion, an excellent hardworking con-
ductor (remember. on radio?)-this is a persuasive version, the Britishers really
getting into it. Early Ives, a bit warmed-over Brahms and Franck (sometimes /wo
Brahms at once in different keys) plus beginnings of famed Gospel/band stuff that
Ives mixed into his “classical”. Ill-digested music, but warm and honest as well as
skillfully scored. Fun.

Scott Joplin, “King of Ragtime” from turn of the century, was a highly musical
black composer, all right—but such an elegant fuss here! Full-dress concert, very
high brow; ragtime in deadly earnest, sounding like rarified Chopin. on a vast
grand piano. If Joplin played like this, I'll eat my ancient hat! The unperformed
1911 opera, Treemonisha, comes off a lot better, in excerpts, thanks to a very
lively chorus. It isn’t “legendary” at all-much nicer than that: clzan, simple,
friendly little tunes, the solos rather G & S. the choruses loosening into Stephen
Fosterish, with a bit of light Brahms added, and a lot of “doo-dah™—type clapping.
Good! An early Porgy & Bess, it got tragically nowhere. But let’s not make it
heavyweight! Done rightly, it would make a splendid stage show now.

A former Columbia release, this beautifully done disc features two mild-man-
nered older men (I met both!) whose musical bite is much less mild than their
bark! Wow. Berger’s pianos sound as tho played by power-steel fingers—crrrash
bang! But nice. tho startling, with bits of John-Cage-like prepared piano noises
mixed in. A gorgeous piano sound—no less. His Chamber Music is a mathematical
marvel, retro-played. finely tuned in bleeps and blats. Donovan’s gentler “Music
for Six™ is dry and blatty, too, but humorous. with vulgar U.S. tunes mixed in for
fun, a pleasingly desicated spoof, very skillfully written. Addison sings the verv
high lyrics in little-girl tiny voice, beautifully in tune; but top notes are a struggle.
Quite lovely songs. A fun-shock record, this.

These two older Americans offer sterner, more academic stuff—but I like both
works, and enjoyed them even more the second time. Elston’s quartet is American-
style Schoenberg, wholly atonal (tho not without “theme” ideas). vet much more
solidly feet-on-ground than the frenetic Schoenberg himself. A very polished
quartet technique, beautifully written out for string sonorities. The Cello Sonata
(Binkerd can’t remember just when he wrote it) is “tonal”, begins, ends, emphasizes
key tones, uses tonal-suggestive figures (lots of thirds) but is otherwise dissonant-
lyric. A splendidly musical performance—best cello I've heard in a long time, and
excellent piano too.

Well, well —a psychedelic (or something) “Messiah!” All the old tunes (quite a
few, anyhow), with rock beat added, plus extra segments nos envisioned by Handel.
It would be just awful, if it weren’t done with such verve and excitement; I do
believe these kids (mostly) have discovered “Messiah”—the music that Handel
wrote. that is—and have given it their highest compliment. conversion to Jesus
Superstar. Well (cynic, you), maybe it is just a commercial try on a big scale. But
they do sing with fervor, and quite a lot of it is Handel, rock or no. [ got all the
way through both sides. And I'm a (sigh) purist!

[ was especially sent this by BB (the originator of SQ) s his favorite example of
the SQ art, and | so recommend it to you, from the horse’s mouth. Net from per-
sonal experience. Sorry. but this is one kind of music I just cannot listen to. No
offense—those as likes it likes it! Plenty of you do. and it should be great in quadra

I almost said quad.

(When will the Quad amplifier people break down and let us use taat obvious
one-syllable term! It should join kodak and victrola and coke, if they’ll be nice and
let it.)
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quadradisc demonstrators. This makes
a perfectly good stereo disc, very com-
patible. As for discrete four-way play-
back, I wouldn’t know. Nobody has
yet told me of a decoder I might use,
to listen discretely. I'm waiting. While
I try one matrix decoder after another,
all floating in my direction without
the slightest effort on my part. Very
curious—for we all would /ike to hear
RCA’s best four-way sound, you may
be sure. (Maybe by the time this
appears in print [ will be hearing it.
Who knows?)

Performance: A—Sound: B (2-_c_hanngl)

Schumann: Davidsbiindlertanze.
Brahms: Sonata No. 1. William
Masselos, piano. RCA LSC 3291,
stereo, $5.98.

William Masselos is one of those
young pianists (he is now getting on
towards middle age) who are just
“around”, year after year, doing ex-
cellent and workmanlike jobs but not
exactly hitting the big time. It is star-
tling, then, to find this man a real
powerhouse genius on records. RCA
obviously thinks so. Why isn’t he
“celebrated”? Probably. | would say,
because there are pianists who are
modest in everything hur their music
itself, without fancy charisma, and he
is apparently one of them. Other
pianists have the gift of big show and
these are the ones who grab the spot-
light. But on records, all is equality’
Masselos comes into his own.

His Schumann is astonishingly good,
and his Brahms is just as good.
Schumann is really tough for any
pianist these days, not the notes but
the expression. The middle generation
pounds him out drily, and fails; the
very young go all moony and romantic,
and also fail, for Schumann is not
as soft as they think. Masselos has an
edge of modern hardness to him,
entirely approproiate to his age and
training. But his Schumann is big,
dramatic, imaginative, beautifully
shaped with never a false emotional
tone—some feat, and few can do it
Often, he is as suddenly powerful as
Rachmaninoff himself, but with the
intelligence of a Schnabel. Great man!
He really grabs at you. His Brahms,
that youthful, exuberant Brahms aged
19 or 20, is perfectly proportioned too,
full of reckless youthful spirit and yet
as disciplined as Brahms himself
already was in his playing. The Schu-
bert and Brahms go marvelously well
together, and RCA’s recording is as
good as it always is.

Performances: A Sound: B+
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B&W 70CA.

The finest speaker

in the world costs $660.
You need two.

DON'T MISS B&W's NEW: DM2A shelf speaker, $300! John-Gilbert, eminent critic has this
to say about it: “.. | have no reservation in placing this speaker i the top schelon of modern
high quality systems.”® For your nearest dealer contact us: Linear Devices Inc., 148 French
Street, New Brunswick;:New Jersey 0890I. Or call (201) 846,7777.*Gramophaone May 24, 1972

NOW...from the same wizards who
brought you Long Playing records
and $Q 4-channel sound

.the FAIL-SAFE cosselte.

Columbia knows a /ot about recording. In fact—
with all our record producers and studias'and taps
duplicating facilities, and CBS Labs—we probably
know more about recording than anyone else.

That's why our new blank recoiding tape is so
good. It's the same premium quality, gamma-ferric
oxide formuiation we use in our high-soeed
duplicators, where we turn out hundreds of
millions of perfectly uniform tapes and where we

_ can't afford signal drop-outs ar housing jam-ups.

Everything must be perfect. We can't settle for
less. And neither should you. Ask for Columbia
recording tape. Cassettes, 8-tracks, open-reel,
and accessories.

COLUMBIA &

Blank Recording lope e

Monsfaztured by Columbia Magnetics/a produdt of Columbia Records/a Division of (BS.inc.. ¢

Check No. 41 on Reader Service Card
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Cherubini: Missa Solemnis in D
Minor. Wells, Forester, Shirley, Diaz,
Chorus and Orch. the Clarion Concerts,
Newell Jenkins. Vanguard VCS 10110
/11, two discs, stereo, $7.96.
Cherubini was a remarkable figure,
an [talian-born musician who became
a Frenchman (like Rossini) and sur-
vived in France from betore the Revo-
lution straight through until 1842,
very nearly to the Second Empire. He
was a conservative in outward style—

his late music still has the ring of

Mozart and Haydn—but in more pro-
found ways he was solidly up to date.
This vast Mass, composed in 1811, is
cven larger than the later Missa
Solemnis of Beethoven and, similarly,
was composed in the new manner, not
on commission but simply as a work
of art. It is hardly Beethoven in scope,
but it has a grandeur and breadth and
dignity that are very much of its day,
out of the Eroica.

The Mass is a specialty ot Newell
Jenkins and thus it gets a fine per-

If you’re familiar with LDL, you know we don't like talking “breakthroughs”. It’s
become a tired word for minor improvements.

Yet what else do you call a new transducer design that reduces IM distor-
tion up to 2% and increases bass response as much as 6 dB? That's exactly
what happens with the new Laminar Core Transducer we‘re using in our new
LDL 749 Professional Reflecting Speaker System. It's a difference you HEAR.

The first transducer that doesn’t fight itself. In conventional dynamic loud-

speakers, normal voice-coil action produces eddy
currents in the magnet structure—currents whose

MAGNET

%OUTER LAMINATIONS
KXY/

VOICE COIL

magnetic fields oppose speaker motion, increasing
IM distortion and reducing speaker output.
Especially on heavy bass passages requiring long
cone excursions.

By utilizing a magnet structure with
laminated pole pieces (instead of conventional
solid ones), the professional’s transducers
virtually eliminate distortion-producing, power-

formance here, with his own polished
little orchestra and a brace of top
soloists including the fabulous Maureen
Forrester. The chorus is typical Jen-
kins—a gaggle of New York roving
pro singers, all full of brassy wobbles
and unblend, yet musically alive and
intelligent. The orchestra, oddly, is
quite different—Jenkins has imported
a very ltalian style of string playing
to New York (he had an orchestra
in Italy for some years after the war)
which features precisely the opposite,
a very smooth, non-vibrato tone with
exquisite blend. Too bad that Jenkins
can’t dig up singers who can produce
the same sort of tone! They only exist,
around our parts, among the amateurs,
and the amateurs aren’t able to learn
the music fast enough for the New
York pro tempo, nor with enough
strength and accuracy for a big work
like this.

Performance: A—

Sound: B+

Robert Casadesus: Piano Sonata No.
2. Alban Berg: Sonata, Op. 1 Hanns
Eisler: 4 Klavierstiicke. Carol Col-
burn, piano. Orion ORS 7298, stereo,
$5.98.

i

robbing eddy currents. Resulting in cleaner y
sound. And greater efficiency in the important This young lady pianist has a most '
bass region. } h d interesting repertory, and a persuasive
. Ad Fe:"f“:;sthsPLe" cer: Ee "‘;w '“d ustry presentation. (Her earlier Orion disc
standard with fhe Laminar Lore Transducer, offered two very early piano works by
we sincerely believe we have set a new industry . ; B
i . Richard Strauss.) Robert Casadesus is

standard in speaker performance. Without N
one of those composers about whom

being facetious, we can say that the new LDL o
SPEAKER CONE 749 Professional Reflecting Speaker is equal to everybody says, Oh, I didn’t know he
composed—as though it were crazy for

3 g

the challenge of flawlessly reproducing the

4
SPIDER

tonal and spatial nuances of any musical perform-
ance, at any volume level, from the softest
pianissimo to the human pain threshold, if need be.

Believe your ears. Not your eyes. We don't
expect to convince you here: there’s nothing like
listening for yourself. Next time you visit your LDL dealer, take along a familiar
record and listen to the way our new LDL 749 Professional recreates the fidelity and
spatial effect of the concert hall with its precise combination of frontal radiation

and panoramic reflection.

Then look at the pricetag. |t may amaze you even more than our sound.

u

U.S.Pat.No. 3,632,904
Thelast word in speaker design.

Stands optional, prices slightly higher in south and west, dealer inquiries invited.

Necr Desgn Laos Inc,

P14 Wilkins Avenue, Port Chester, New York, 10573
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a famous traveling virtuoso pianist to
do any such thing! Others of the recent
breed were Ignace Jan Paderewski
(premier of revived Poland after WW
[y and Arthur Schnabel. Schnabel's
modern sounding music, indeed, is a
shock to all who think that it ie com-
posed, it would have to be in the
manner of Beethoven., now, wouldn’t
1it? It isn’t!

The Cuasadesus Sonata—dare [ say
it—pleases me a lot more than the
Casadesus rendering ot such as Bee-
thoven. 1 was not one of his big fans;
I liked his colleague Gaby Casadesus
better. His own music, though. is
really charming and subtle in a highly
French way—which perhaps explains
why [ did not like his (enforced) con-
cert Beethoven and the like. He was,
after all, French. This music is all
shimmering harmonic color. old tash-
ioned in a way. seemingly out of the
tirst decade or so of the century though
composed in the US. in 1941 and
1942. It has a lot of Ravel in 1it, but
minus that Ravel violence that keeps
peeping out from the Ravel elegance
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and style. This music is clegant and
stylish, too. | enjoyed it.

In contrast, Alban Berg’s first pub-
lished work, Opus | of 1906, is both
very much of its time and very Ger-
manic-Austrian, a late post-Romantic
piece. full of that tortured elegance
that Schoenberg brought to its finatl
phase and dissolution (Berg was a
Schoenberg pupil at this time). Very
modern for the date. In a way, more
modern than Schoenberg himself at
that early time. Like all Berg, though,
it is human, persuasive and personal
and, therefore, given a sympathetic
performance such as this, very easy in
the listening.

As for the third set of items, Eisler
is the musical brother ol the ill-lfamed

ROTEL’s alternative: 40/40 watts RMS @ 8 ohms, FET front
end with 1.7 uV FM sensitivity. DCO circuitry plus split electric
power supply, pre-amp out and main amp inputs. Full tone
controls plus Audio and FM muting two tape monitors, inputs
for 3 tape recorders and 2 phonos. If this isn’'t enough then
see your dealer for a treat in sight and sound. ROTEL’s RX-800
FM/AM stereo receiver is the alternative.

Gerhard Eisler, pounced upon by the
well known C. on Un-American Activ-
ities in 1947. This Eisler was & musical
“fellow traveler” in that he composed
music with political overtones and
believed that music was a powerful
force in that area, which nobody can
deny. A counterpart of, perhaps, our
own Charles Seeger in the sume period
(the “Pete Seeger” family) and, in
another fashion, Kurt Weill, Gershwin
and plenty more, not to mention John
Lennon of a later generation. This
Eisler, too. was forced to get out. The
little pieces on this disc. however, date
from long before and are also ol the
school of early Schoenberg, more
dissonant than the Berg but also much
mousier, less forceful. Pleasing little
mystical fantasies, thoroughly atonal
even though it was early for anything
as systematic as the serial music
(twelve-tone) of Schoenberg, which
Eisler did not adopt.

Pianists in search of unusual contem-
porary music should grab this disc.
Also listeners, the same.

Performances: A B Sound: B

Las Cantigas de Santa Maria. The
Waverly Consort, Jaffee. Vanguard
VSD 71175, stereo, $5.98.

This imaginative and musical recon-
struction of a Medieval Spanish collec-
tion of songs is based on a currently
in-production “stage” show, following
after the New York Pro Musica pre-
cedent with The Play of Daniel, put
on a good many years ago with im-
mense success in various New York
locations. But the recorded version is
an excellent media job on its own,
even though the colorful costumes of
the “live” show are visible only on the
album cover. The collection, dating
from King Alfonso X of Castile and
Leon, dates from long before Christo-
pher Columbus: this king died in 1284,
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THE ALTERNATIVE

THE EVERYTHING LINE FROM ROTEL
ROTEL of America, Inc., 2642 Central Ave., Yonkers, N.Y. 10710

Check No. 42 on Reader Service Card

What do you think of a guy who bought
a *150 turntable to go with a *75 amplifier
and a pair of 40 speakers?

mrl Audio “accountants”

= have formulas for
appropriating funds to the various com-
ponents in a stereo system.

Usually they recommend about 20% of
the total to take care of the turntable and
cartridge, which is OK if your total is
$500 or more.

But what do you do if you really love
music, and have a 10-LP-per-month habit
that leaves you with peanuts to spend
for hardware.

If you followed the accountants’ advice
you might end up with a $5 or $10
cartridge in a $30 changer. It would be
arithmetically compatible, and might even
sound OK. But later on, when you can
afford that monster system

you've had your eyes on, you might

find that your records sound worse

than they did on your old cheapie system
—because the inexpensive changer, with
heavy stylus pressure and unbalanced
skating force, was grinding up the
grooves. And your cheap amp and speak-
ers wouldn't let you hear the damage.

And now that you’ve spent a pile on high
power, low distortion electronics, and
wide-range speakers, you have to spend
another pile replacing your records.

So, if you think you will want the best
amplifier and speakers later, be smart
and get the best turntable now. . . the
BSR 810. Send for detailed specifications.
BSR (USA) Ltd., Blauvelt, N.Y. 10913.

Check No. 47 on Reader Service Card
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To give you all you want to know about all kinds of records and
tapes, Schwann now publishes 14 issues per year. The monthly
Schwann-1 carries all new listings and available classical and
popular. The semi-annual Schwann-2 catalog lists more special-
ized categories, also older and re-released music.

You need both Schwann-1 and Schwann-2 because each is part
of the complete Schwann. Look for the dealer who displays this
sign. ~

Schwann-1 Monthly. Special new listing section has
latest releases: records, 8-track cartridge and cassette
tapes. Nearly 45,000 total listings in classical, recent
popular, rock, jazz, musical shows, opera, ballet,
electronic, quadrasonic, etc.

Schwann-2 Semi-annual supplement. Expands
coverage of Schwann-1 in specialized categories: pop
more than two years old, classic jazz older and re-re-

j

leased mono and reprocessed stereo classical record- R,
ings, classical on lesser-known labels, international L

s

pop & folk on domestic labels, spoken, educational,
religious, etc.

[N I N N N N N N N N N My N
SPECIAL PRICE SAMPLE OFFER

If your favorite store doesn’'t carry Schwann, order samples by mail.
Prices include postage and handling.

{1 Schwann Sampler one Schwann-1 (monthly) and

one Schwann-2 (semi-annual) ................... $2.00
] Latest Schwann-1 (monthly) ... $1.25
[] Latest Schwann-2 {(semi-annual) ... $1.00

[0 Newly revised Basic Record Library booklet.

Lists 1,000 suggestions in classical music

by musical periods for your enjoyment. Send 15¢

for cost of handling, also 8¢ stamped self-addressed long envelope.

lenclose $..........cc......... for the items checked above.
Name
Address _
City State Zip

Dealer's Name & Address

Schwann Record &Tape Guide

137 Newbury Street, Boston, Mass. 02116

ABadacRadialikie SO0 RY

He was a poet and musician and prob-
ably the actual composer/author of
some of these really splendid legend-
songs, about the exploits of the Virgin
Mary in assorted miraculous healing
capacities.

The music is monodic, that is, with-
out harmony—just a single line of
melody. How awful this used to seem
to us! No more. With the proper
musicological aid of old instruments,
in particular percussion and, here, a
really beautiful set of hand bells, the
ancient music comes forth with sophis-
ticated and colorful appeal, as it
obviously existed in its own time. The
recorded presentation makes use of a
narrator, Nicholas Kepros, who reads
out each episode in the account while
music plays, modern-style, in the
background; then the song is sung in
the original language, proto-Spanish
or Latin. Excellent continuity for home
listening.

What is intriguing here is that not a
word (nor a note) is other than straight
out of the original collection, which
numbers more than 400 pieces of
music altogether. The original, more-
over, is itself “multi media”, combining
poetry, music and an exquisitely illu-
minated art-manuscript, still existing
in a Spanish museum. The recording
(and also the “live” performance) is
thus a genuine transcription, or transla-
tion, of aesthetic material from one
communication medium into another,
and the radio-style techniques used in
the recording are thus entirely authentic
and defensible in terms of that media-
translation.

My only mild complaint is a familiar
one. There are but two voices, a
soprano and a tenor. They sing musi-
cally and persuasively. But the vocal
sounds each makes are too often just
plain modern New York. Granted that
nobody knows what voices sounded
like in those days—except that most
assuredly they did nor sound like
modern New York classical. But in
other countries, on other recordings,
there has been a strong beginning
towards at least the development of
vocal styles that suit the older music
and thus (a) don’t sound anachronisti-
cally modern and (b) may well be
like the older vocal tones, merely for
being able to sing the stuff as written.
No reflection on the solid efforts of
our two singers here. Jan DeGaetani,
mezzo, and Constantine Cassolas, tenor.
They sing as well as any normal pro
voices can, in this ancient other-world
of the vocal art., more than seven
hundred years old.
Performance: A— Sound: B+
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(Continued from page 58)

ferences. language laboratory work,
cassette and tape duplication, you
name it and some one is doing it. If
no one is, you should. The field is
limited only by your imagination.

You can see that some of this work
requires a minimum of equipment.
This equipment, however, must be
reliable because there is usually only
one chance to make a recording of
this kind.
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There are other schools which offer
basic electronics backgrounds. If we
hear of them, we shall print their
addresses here in this column as soon
as we can.

I know of no other schools which
offer formal training in studio opera-
tion. There are some dealing with
broadcast techniques, but this is really
not completely applicable to this
discussion. Again, should I learn of
other schools, I will print the informa-
tion. A
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ATAUDIOANALYST IT'S NOT A
QUESTION OF BALANCE.....

Our speakers reveal much more
than their accurate sound repro-
duction; they speak volumes about
their owner.

He is the person who knows their
superb cabinetry is relevant only
because their reproduction is as
uncolored as life. That our models
A-100 and A-200 are born of hand-
craftsmanship is to him old busi-
ness.

He finds the high frequencies a
shiver; and the visceral bass stuns
him without block-out or hoom.
And it’s quite clear to him that after hours of listening he is still com-
fortable in the audience.

In short, AUDIOANALYST speakers don't tell whether their owner is
short. tall or slim or round. Rather they tell of what he's like inside.

MODEL A-100

{6-YEAR WARRANTY)

AUDIOANALYST INC. [ AudlﬂﬂﬂﬂllISU

P.O. BOX 262
SPECIALISTS IN ENVIRONMENTAL SOUND RESEARCH

BROOKFIELD, CT. 06804
Check No. 44 on Reader Service Card

While others struggle
to meet the demands
of discrete

four channel sound...

AUDIO -TECHNICA introduces its
2nd generation 4-channel phono cartridges.

Now you can play any kind of stereo
or 4-channel record, including the most
demanding discrete 4-channel discs.
Audio-Technica Model AT14S with
Shibata stylus provides 5-45,000 Hz
response. Unique Dua! Magnet*
design and ultra-precise fabrication
sets new performance standards
for others to copy. From Japan’s
most advanced phono cartridge
manufacturer with a 10-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

*Patents pending.

®
audio-technica.
AUDIO-TECHNICA U.S., INC., Dept. 33A, 1655 W, Market St., Fairlawn, Ohio 44313
Check No. 45 on Reader Service Card
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IMAGINE: -

THAT A MANUFACTURER BUILT
A HI-EFFICIENCY SPEAKER SYS-
TEM WITH THE LIVE STUDIO
SOUND AND POWER HANDLING
OF SPEAKERS COSTING FOR:

s 169-95 BUT.......

(RSL Studio | in utility cabinet,
walnut optional)

IMAGINE-

YOU COULD BUY IT WHOLESALE
FROM THE MANUFACTURER
FOR:

$85

ROGERSOUND
LABORATORIES

A REALITY!

There are 14 models in
the RSL speaker line—
All at wholesale.

6319 VAN NUYS BLVD.
VAN NUYS, CALIF. 91401
(213) 787-6863 (213) 873-3345

Check No. 46 on Reader Service Card

arten;

Off he Record

rowth equals change equals
G pain. And the American

public, always searching for
hedonistic escape, wants none of it,
requesting instead a diet of half-baked
status quo under glass.

Consider, for example, Joni Mit-
chell’s latest airwave success, You Turn
Me On, I'm a Radio. The ditty, one of
a dozen songs from the composer-
singer’s latest Asylum album, For The
Roses (SD 5057), is marred by word
and sound gimmicks.

Although the tune contains a touch
of satire and is catchy, it mostly builds,
through strained verbal images, a
sense of sameness, a feeling that you've
been there before. Not far into the
piece, the listener is musically reminded
of a recent quasi-calypso hit, Yellow
Taxi. The sophisticated thrush’s voice,
moreover, tries too hard for a country
sound that out-hillbillies a few stalwarts
of Grand Ole Opry.

Yellow Taxi overcame its own flaws
by making a salient ecological point.
that we, the people, have allowed the
money-mongers 10 turn “Paradise into
a parking lot.” This song, however,
has buried its elusive message so well
only a musical archeologist could find
1t

The biggest irony, though, is that the
highly hummable tune is the only loser
on the LP, which is distributed by
Atlantic. The rest, introspective and
frequently poignant, unfortunately lie
in state despite their intrinsic value.

Joni Mitchell. who could be con-
sidered pop music’s distaff poet-in-
residence, cannot be listened to casu-
ally. Of course. that’s the real problem.
For the fearful pop public wants every-
thing simplified, so it can be spoon-
fed benign ideas.

How many, for instance, can cope
with comparisons of desperation con-
tained in Banquet?

“Some rurn to Jesus

“And some turn to heroin,

“Some turn to rambling

“Looking for a clean sky

“And a drinking stream.”

And who wants to deal with the
Future Shock outlook talked about in
Barangrill?

“None of the crazy you get

“From too much choice.”

Or the paradoxes man faces.
seen in the same song’

“And you want to get moving

“And you want 1o siay still.”

How many, for example, want the

round
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burden of looking at Joni Mitchell’s
bared and bloodied spirit, as in the title
tune?

“In some office sits a poet

“And he trembles as he sings

“And he asks some guy

“To circulate his soul around . . .

“Just when you're getiing a taste for

worship

“They start bringing out the hammers

“And the boards

“And the nails.”

And how many of us can tolerate
seeing ourselves trying excessively hard
to convince someone of something
we’re not convinced of? Don’t we
flinch at the lyrics of Woman of Heart
and Mind?

“You criticize and you flatter

“You imitate the best

“And the rest you memorize.

“You know the times you impress me

most

“Are the times when you don’t tr.”

And can we stand the notion of
what we do to others, how we use
and abuse them, as in Lesson in Sur-
vival?

“I went 10 see a friend tonight,

“Was very lute when [ walked in.

“My talking as it rambled

“Reveualed suspicious reasoning.

“The visit seemed to darken him.

“I came in as bright

“As a neon light

“And I burned out

“Right there before him.”

Most of all, don’t we want to close
oft thoughts that make us look inward.
that make our values seem warped,
that make us know we’re round pegs
trying to fit into square holes? Don’t
we want to ignore our feelings of
inadequacy. as in the same song?

“Guru books—the Bible

“Only a reminder

“That you’re just not good enough,

“You need to believe in something.”

A beautiful but sometimes uncom-
fortable listening experience results
from 1 of these 12 songs, all of which
were published by Miss Mitchell in con-
Junction with BMI and copyright 1972.
On the exception, the one hit we can get
caught up in the sound instead of the
lyrics, we can listen to an army of
musicians that includes Tommy Scott,
Graham Nash and Stephen Stills. we
can avoid ourselves.

Joni Mitchell, who toyed with folk
music and contemporary art things
before really looking inward, accepts
the proposition that change is pain. It's
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a shame a wider audience can’t share
that belief and grow.

—Tommy (Ode, SP 99001), a remake
of the Who’s rock-opera, brings with
it an all-star cast. The two-disc album,
featuring the London Symphony Or-
chestra and Chambre Choir, in many
ways—not the least is a softer ap-
proach—is better than the original
Soloists for the A&M-distributed LP,
which contains a libretto to make the
story-line easier to understand, include
composer Peter Townshend, Sandy
Denny, Graham Bell, Steve Winwood,
Richie Havens, Merry Clayton, Ringo
Starr, Rod Stewart and Richard Harris.

—Faces (A&M, SP 4363) is a peak
by Shawn Phillips, a Texas-born folk-
singer who worked with Tim Hardin
and Donovan, the latter being one of
his greatest musical influences. Phillips,
who plays guitar and sitar in addition
10 singing, incorporates classical and
Jjuzz motifs in his haunting melodies,
and then tosses in some of the Eastern
sound for good measure; the flip side
of" the disc also might be termed rock.

—Hot August Night (MCA. 2-8000)
transcribes a live Neil Diamond concert
at the Greek Theatre in Los Angeles.
The two-record package, with 22 cuts,
is in reality a rundown of Diamond’s
greatest hits, with the audience enthu-
siasm and added verve. Sound quality
is excellent as he glides through
Crunchy Granola Suire, Sweer Caroline,
Porcupine Pie, Song Sung Blue, I Am
... I Said and his other chartbusters.

—Come To Where The Love Is (Lon-
don, “Phuase 4 Stereo,” SP 44190) is the
18th album (rom Ronnic Aldrich, who
with two pianos and the London Fes-
tival Orchestra and Chorus provides
variety in a lush setting. Aldrich, who
arranged the dozen pieces, lives on the
Isle of Man in a home with sea on
three sides; that solitude often is
reflected in his music, even when it’s
bouncy. Highlights include Alone
Again  (Naturally), The Impossible
Dream, The Candy Man, and the
Bacharach-David  Theme from “Lost
Horizon.” The chorus, by the way,
hums and doo-doo’s a little, but the
tunes are really instrumentals.

—Garden Party (Decca, DL7-5391)
uses the Rick Nelson chartbuster. a
repeat from his last LP. as an intro to
his under-publicized. under-rated
country-rock sound. Rick, backed by
the Stone Canyon Band. a quartet,
offers 10 songs, nine of them new. six
of them self-written. Pulace Guard one
of the Nelson creations, is every bit
as good as the title tune. His uncle
Don, for collectors of trivia, plays wood
flute on Are You Really Real?
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—Don McLean (United Artists,
UAS-5651) proves that good things
come in threes. This, his third long-
playing effort, contains nothing as
beautiful as Vincen: or as controver-
sial as American Pie, but Narcisissma
has catchy rhythms and meaningful
lyrics, Bronco Bill’s Lamen: tells the
type of melancholy narrative in song
that McLean does so well, and On the
Amazon is a tour de force of humorous
word-play. The composer-singer wrote
all but one of the 10 songs.

—Starting All Over Again (Stax, STS-
3007) showcases the uni-named Mel &
Tim with a strong Memphis-oriented
rock 'n’ soul sound. Best is the title
tune, a hit with its realistic appraisal
of the tribulations of loving someone
you find hard to accept and its exami-
nation of the difficulties of trying once
more to make a human relationship
work. Whai’s Your Name also is excel-
lent, a bluesy throwback to the days
of all-black rhythm ’'n’ blues radio
stations. A

Phare Linear 700:
The critics lay it on...

“The world's best amplifier!”
W. R. Hickman,
High Fidelity Editor
Seattle Post-Intelligencer
“...inaclass by itself"”
Julian Hirsch, Stereo Review

... aproduct for the all-out
audiophile interested only in
superlatives! . . . in terms of sheer
power it is the most impressive we
have tested.”

High Fidelity

‘“Based on its sound quality only —
regardless of price or power output
— the 700 is in our opinion an
excellent buy, and probably also a
must with the majority of acoustic
suspension loudspeakers and the
new “hybrid" electrostatic
reproducers so popular these days.
At about $1.00 per watt . . . the
Phase Linear 700 amplifier is
probably the best bargain on the
market today.”

Editor, Hi Fi Newsletter

“An incredible instrument, really too

good for home high fidelity use.”
Collyn Rivers, Editor
Electronics Today

... distortion .. . was as low as we
can go with the present equipment!
There's no need to present a
frequency response curve . . . since
it is perfectly flat . . . to beyond the
fimits of our generator! Hum and
noise figures were below anything
we have encountered before.
Breakup, as when an opera singer
hits her high C, need never happen
again, for now there is the Phase
Linear amplifier and when that
enormous reserve of power is
needed, the 700 is capable of
handling practically anything you
care to feed it.”

C. G. McProud, Audio

“WE WONDER IF 700 WATTS IS

ENOUGH!"
Julian Hirsch, Stereo Review

4
Fhase Leineai

CORPORATION
405 Howell Way, Edmonds, Wa. 98020

Check No. 48 on Reader Service Card
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Now...the most enjoyable,
do-it-yourself project

of your life—a Schober
Electronic Organ!

You’ll never reap

greater reward, more
fun and proud
accomplishment, more
benefit for the whole
family .than by
assembling your own
Schober Electronic Organ.

You need no knowledge of electronics, woodwork
or music. Schober's complete kits and crystal-
clear instructions show you — whoever you are,
whatever your skill {or tack of it} — how to turn
the hundreds of quality parts into one of the
world's most beautiful, most musical organs,
worth up to twice the cost of the kit.

Five superb models, with kit prices from $500
to around $2,000, each an authentic musical Instru-
ment actually superior to most you see in stores.

Join the thousands of Schober Organ builder-
owners who live in every state of the Union. Often
starting without technical or music skills, they
have the time of their lives—first assembling, then
learning to play the modern King of Instruments
through our superlative instructions and playing
courses.

Get the full story FREE by mailing the coupon
TODAY for the big Schober color catalog, with
all the fascinating details!

1

I The yoﬁo«fm Qrgan Corp., Dept.

: 43 West 61st Street, New York, N. Y. 10023

) [0 Please send me Schober Organ Catalog.
I [J Enclosed please find $1.00 for 12-inch L.P.
: record of Schober Organ music.
1

1

1

1

N - -]

NAME
ADDRESS
L CITY STATE 2IP

Jazz G2 Blues

Martha Sanders Gilmore

JUST LOTS
OF GOOD CLEAN POWER

Our 75 Watt RMS basic amplifiers
are not the most beautiful available,
but if it is performance you want
and at a very reasonable cost, per-
haps you can find a place to hide

them. Harmonic distortion is typi-
cally less than+05% up to rated out-
put and IM less than 0.1% at ‘any
level up to full output.

The circuit features differential in-
puts, current drive to complemen-
tary outputs with complete volt-
amp protection. Circle 'the number
on the.reader reply card and we will
send you a schematic, a copy of the
Hirsch Lab, report, and our com-
plete catalog ‘of audio products.

UT-MA Single -channel -
uT-Mm  Kit

plus postage & insurance 14 Ibs.
BT 200 UCTs CORPORATION

219 W. Rhapsody, San Antonio, Tex.78216

Check No. 50 on Reader Service Card

Darby & Tarlton

Musicians: Jimmy Tarlton and Tom
Darby.

Old Timey LP-112, mono

An old timer of fourteen songs by
Jimmy Tarlton and Tom Darby orig-
inally recorded between 1927-32 and
now available again on Old Timey, a
division of Arhoolie Records. Mostly
for the collector and for people with
an historical interest in the newly
blossoming bluegrass. this LP is some-
what of an oddity and at times monot-
onous. But according to the notes the
Darby-Tarlton duo *“helped change
the sound of American country music,
.. . helping move the emphasis from
the string band. ballad and dance
tunes. to the guitar and blues as well
as popular and sentimental songs”

Tarlton takes a number of solos.
demonstrating a fondness for falsetto
and disclosing a range far and wide
while playing bottleneck guitar with
a chromed stecl bar that hints of
Hawaii as in Birmingham Jail #2. The
twosome are strong on harmony and
when merged are suggestive of Mar-
iachi singers. On the instrumental side,
Mexican Rag bears this out wherein
Tarlton picks as if lost in a cotton
field caught afire.

Tarlton has ‘“come back” in the
sixties and the notes state that he has
been appearing at clubs and folk
festivals and the sound 1s not nearly as
fuzzy and scratchy as it could be con-
sidering the vintage.

Dr. Ross: His First Recordings
Arhoolie 1065, mono

These are the first recordings by one
I[saiah Ross whom some of you may
know from his recent appearance at
the Ann Arbor Blues Festival and from
reading about him in Pete Welding’s
Nothing Bur the Blues.
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He’s a one man band all right and a
left-handed one at that, playing his
harmonica and guitar upside down and
holding nothing whatsoever back.
Here are thirteen tracks recorded in
Memphis from 1951-54, all of one of
which—The Country Clown—has never
been issued previously. Clown is one
of the more striking blues for its
lyrics and the provocative image
“country clown.” Wiley Gallatin assists
Ross in some fine counterpoint on
guitar.

These are the barrelhouse blues of
the fifties. the raunchy. rockinghorse.
repetitive, rawboned. boogie-blues with
washboard substituting for drums.
Ross” career in the Army during the
Korean War made a firm impression
upon him and emerges musically in
Liitle Soldier Blue and Going To the
River.

Originally from Tunica, Mississippi,
but now residing in Flint. Michigan,
two diametrically opposed areas but
with a few things in common, Ross
plays a buoyant harmonica in Going
Down South, wailing for a fare-thee-
well. blowing all sorts of high notes on
his harp.

The reproduction naturally varies
but could be much worse.

This is a study for harmonica hope-
fuls. You can’t beat Dr. Ross!
Boondoggie & Balderdash
MGM 73121, stereo.

Resisting the impulse to toy with
their name, | will go on to say this
group of sixteen musicians serves up
ten solt rock tunes, beginning slowly
but getting better as they go along. The
material is all theirs, a commendable
achievement. There is a smattering of
dobro and slight statements by horns in
music with a decided emphasis on
vocals.
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Instrumentally, You Alwavs Find A
Way is a cut above the rest—in both
senses of the word—and more highly
developed, a tune in which drums and
guitar spread out as though they were
in a Midwestern prairie. Other high
spots are Old Porch Swing, which
recalls the rugged endurance of a
porch swing, When Will It All Be
Over. a trip into r & b. and You've Got
Me featuring some exemplary guitar
picking. 7 A.M. clicks along with a
vigorous driving beat, “On the freeway,
all the people grinding their teeth and
I find myself doing the same,” lyrics
reminiscent of the time when they
wrote poems about Buicks. But most
musically interesting is Ive Been
Delaved with its unexpected intervals.

The sound is brushed on like a
rather thin whitewash, the audio on
side two being superior to that of side
one.

All in all an only moderately
imaginative effort but pleasant enough.

Slade: Slade Alive

Musicians: Noddy Holder,
guitar; Dave Hill, lead guitar, vocals;
Jimmy Lea, bass guitar, vocals; Don
Powell, drums.

Songs: Hear Me Calling, In Like A
Shot From My Gun; Darling Be
Home Soon; Know Who You Are,
Keep On Rocking; Get Down With
/t; Born To Be Wild.

Polydor PD 5508, mono

Hold on to your hats. Pad those
eardrums. It’s Slade, a hard-driving
ballistic missile of a group from Britain
who never lets up. Loud they are and
there’s not much subtlety here, but
I enjoyed this recording of seven excit-
ing numbers by Slade on Polydor.

It’s amazing that a mere four musi-
cians can make this thunderous noise
but of course they’re heavily amplified
and indulge in electronic acrobatics
that were all the rage but are slowly
blowing themselves out. In Steppen-
wolt’s Born To Be Wild, they truly
let loose and one feels that the world is
coming to an end. Look out, Chicken
Little!

They Whooooo like the Stones,
owls all, encouraging the audience
to participate who comply with clap-
ping and stomping which all creates an
unrelenting clamor and turbulence, a
rather fierce demonic energy as it
were, as in Hear Me Calling and the
instructional and tightly arranged
Know Who You Are.

Some relief in sound level comes in
John Sebastian’s Darling Be Home
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Soon in which Slade aspires to some
close harmony but it is not long before
they’re off again, poking fun, which
detracts from an otherwise worthwhile
effort.

Recorded live at the Command
Theatre Studio, this has the ecstatic
immediacy of a live performance—
the kind of group you need to ex-
perience. And although it appears that
Slade is stronger in entertainment than
pure musicianship, they manage
development, taking us down more

than cursory paths.

Interestingly enough, the electric
guitar here sometimes resembles a
wind instrument. Overall, however, the
sound is disappointingly dismal and
undistinguished, reproducing quite a
din.

Yet Slade generates new peaks of
excitement and goes home hoarse.
After you listen to this, if you're
tempted, try to catch them on one of
their U.S. tours. They've already had
some Top 10 Hits in Britain!

Sound C +

Performdnce B

vocals,

w what is2 JR- 200M toan

Sound is to the audiophile what salt
is to pepper, diamond’s to a girl, or an
oasis to a desert.
important relationship. That's why an
audiophile, a real sound expert prefers
TRUSONIC JR-200M’s magnificent stu-
dio quality reproduction. Clean, un-
distorted sound from this 12”7 3-way
speaker system again demonstrates
the incomparable electronic technol-
ogy of TRUSONIC. THE PRICE? You

Each has a most

can pay twice as much, but you won't find a better studio quality
system. Write TRUSONIC for complete information on JR-200M.

Just a few of JR-200M’s impressive engineering features are
12" woofer for distortion-free low frequency bass performance
5” mid-range speaker for clean voice and horn reproduction,
and a horn-loaded dome radiator tweeter for high frequency.
A carefully engineered crossover network, plus individual level
controls to adjust midrange and tweeter sound independently,
are included. Size is: 24”7 x 15%4” x 12”7 deep. Finish: Hand-

rubbed oil finish, Walnut veneer.

s

TRUSONIC

NET $149.95

1100 E. Franklin Street, Huntington, indiana 46750

West Coast Facility: 4950 Santa Anita Ave.
Temple City, California 91780
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check with the
East-Coast Stereo
Discounters...

...then BUY from

MIDWEST
HI-Fl

WHOLESALERS

Box 567
Ellsworth Industrial Park

Downers Grove, lll. 60515
312/852-5885
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OVER 50 NAME BRANDS
FACTORY - SEALED CARTONS
WHOLESALE PRICES

® SAVE ON TIME
& FREIGHT CHARGES
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ACTIVE DIVIDING
NETWORK FILTERS

These are matched pairs of Butterworth filters
made to order for the desired frequency. Attenuation—
3 db. at cutoff frequency; filters can be supplied with
either 6 db., 12 db, or 18 db. per octave. Construc-
tion—as illustrated, except that filters are dipped in
a tough epoxy coating for protection against moisture
and handling. Sockets are supplied.

DIVIDING NETWORK FILTERS

THO & PRICE
TYPE | OUTPUT NOISE PER
MAX. PAIR
A 25 10 hz. to 10 $29.50
volts Khz.—.1%
10 Khz. to 20
Khz.—.3%
B 9 10 Hz. to 10 $33.50
volts Khz.—1%
10 Khz. to 20
Khz.—.2%
C 9 10 Hz. to 60 $35.50
volts Khz.—1%

Prices FOB Factory.

De(foarnsey

ENGINEERING LABORATORY
11828 WEST JEFFERSON BOULEVARD,
CULVER CITY, CALIFORNIA 90230
(213) 3979668

Check No. 53 on Reader Service Card

(Continued from page 79)

Faster Copying

Q. Everyone knows that recording at
7% ips results in less hiss on playback
than slower speeds. Ir is also known that
copying a 3% ips tape ar 7% ips and then
playing it back at 3% ips results in a
copy in one-half the time. Now does it
follow that a 3% ips iape copied at 7% ips
has less hiss when played back (at 3% ips)
than if it were copied at 3% ips? Even if
hiss is not reduced, one can still copy
tapes in less time than it normally takes;
or would this result in some loss of
fidelity?—Geo. B. Moore Jr. APO
Seattle.

A. 1 don’t believe you have anything
to gain but time in copying at the faster
speed. And, unless your tape machines
are well equipped to handle high fre-
quencies, you may lose in terms of
treble response. When a 3% ips tape
is played at 7% ips, all frequencies are
doubled. Thus a 12,000 Hz tone be-
comes 24,000 Hz. If your playback and/
or record amplifier exhibits dropoff at
this frequency, there will be treble
loss. You won’t gain in terms of S/N
because as each tone is played at-half
the speed at which it was recorded, its
level drops correspondingly. Further-
more, copying at elevated speeds raises
the problem of obtaining a sufficiently
high bias frequency (to avoid inter-
action with high signal frequencies) and
of driving bias current at such high
frequency through the record head (bias
loss increases with bias frequency as
the result of head inductance and wind-
ing capacitance).

Double Speed Copying

Q. Is there any disadvantage in copy-
ing 3% ips tapes by operating the play-
back and recording machines at 7% ips?
-George S. Hatch, Jr, APO.

A. When you play a tape at twice its
normal speed, all frequencies are
doubled. This raises the problem of
exceeding the treble response capa-
bility of your tape amplifiers. Further-
more, in recording you should use twice
as high a bias frequency to minimize
the chance of beat frequencies between
the bias signal and the audio signal.

We Don’t Have Gimmicks
Just Low Prices

Southern
Sound
Wholesalers

Every Major Brand

Mail Order Discount Prices
Same Day Service

*Memorex +Sherwood
«Garrard *Koss

Dynaco -ADC

*KLH -Acoustic Research
Scotch Harmon Kardon

To Mention a Few!

“Ask For A Quote”

P. O. Box 44
Magnolia, N. J. 08049

Check No. 56 on Reader Service Card

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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DISCOUNTS

ON NATIONALLY ADVERTISED
TURNTABLES e CARTRIDGES
COMPACTS e RECEIVERS
AMPLIFIERS o TAPE RECORDERS
Wholesale Prices! Audio Warehouse Sales,
one of the capitols largest stereo whole-
salers will fill and deliver all your mail
orders promptly in factory sealed cartons,
at prices that will amaze you.
Write for quote on Famous Brand,
Stereo Components. Ask about
our Special Policy. We guarantee
satisfaction.

Check No. 55 on Reader Service Card




F | [33;
REE Comparisons

Comparisons by Pittsburgh’s Audio
experts of over 100 speakers, re-
ceivers, changers, and cartridges

included in the most informative
catalog of its kind. Complete with
lowest wholesale prices.

Wholesale Audio Inc

3916 SAW MILL RUN BLVD., D-2
PITTS., PA. 25527 (412) 884-8797

Check No. 54 on Reader Service Card

WANTED—AUDIO BACK ISSUES
The following Issues are worth a free
1 year subscription to Audio Magazine.
February 67, June 67, October 67,
November 67, December 67, March
69.

Please do not ship copies but notify
me if you are willing to part with yours.
Letters will be answered on a first come
first served basis.

J. Davis c/o0 Audio

FOR SALE

+ STEREO PLUS. The store owned by engineers.
All items lab tested, data supplied, response
curves, graphs. Best makes, keen prices. Unique
foudspeaker try before your buy plan. Free
advice by experts. Stereo Plus, Parkway Center
South High St., West Chester, Penna. 19380.

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

ACOUSTIC SUSPENSION SPEAKER KITS.
Build your own Save. 10¢. AudioCessories,
320 W. Edmonston Rockville, Maryland 20352.

FREE 4-TRACK Stereo Tapes, 8-Track Car
tridge, Cassette. Write Music, Box 27815, Los
Angeles, Calif. 90027.

WORLD’'S LARGEST, DEEPEST, MOST
POWERFUL SUB WOOFER SYSTEM can be
had only at Music and Sound Lid., 11% Oid
York “Road, Willow Grove, Pa. 19090. 215-
659-9251. From $1,000.

IOUR RABCO SL-8E SOUNDS BETTER THAN
YOUR SL-8E!! For $100 we'll convert 'yours

to "‘ours’’. Professional Products Div., Music and
Sound Ltd., 11% Old York Road, Willow Grove,
Pa. 19090. 215-659-9251. Dealer inquiries
invited

BUY DIRECT FROM ENGLAND'S HI-FI MAIL
ORDER SPECIALISTS! Save on SME, Leak,
Goldring, Decca, Tandberg, Revox, Gold
Speakers, Garrard, Wharfedale, KEF, Celestion,
Transcriptors, Cambridge etc. Insured shipping
quotes free or send $2.00 bills for catalog
{$4.00 air post) credited on first purchase over
$100. Goodwin Ltd. 7 Broadway, Woodgreen,
London N22. Visitors welcome to showrooms

ENGLAND'S LEADING MAIL ORDER AND
DISCOUNT SPECIALIST OFFER.—SME RAD-
FORD TANNOY B & W TEAC KEF DUAL-
SANSUI AT VERY COMPETITIVE PRICE. PLEASE
SEND FOR QUOTES REPLY BY AIRMAIL.
SHIPPED IMMEDIATELY. FREIGHT COLLECT.
SOUTHERN AUDIO SERVICES LTD. 43, HIGH
STREET, KINGSTON-ON-THAMES, SURREY.
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Classified

vice Card #135.

Rates: 25¢ per word per insertion for noncommercial advertise-
ments; S0¢ 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
under $10.00. Use the handy self-addressed, postage paid card at
the back of this issue. When replying to AupiO box number ads,
send letters c/0 Aubpio, 134 No. 13th St., Phila., Pa. 19107. For
more information about classified advertising, circle Reader Ser-

FOR SALE

BASF, MEMOREX, SCOTCH reels, cassettes,
8 tracks, Lowest prices. Satisfaction guaranteed
S&S Audio, Box 523 Skokie tIl. 60676.

KLIPSCH, TANNOY, JBL, MARANTZ, THOR-
ENS, RABCO No discounting. Superior Sound.
2780 Erie Boulevard East. Syracuse, New York
13224

NAB HUB ADAPTERS —Fit Revox, Crown, TEAC,
Roberts. $3/pair postpaid. No C.0.D. Quantity
prices available. John Kountz, 1065 Van Dyke
Dr., Laguna Beach, Calif. 92651.

AMPEX PRO TAPE by the carton. Send for
prices. BKM Associates. Box 22 Wilmington,
Mass. 01887

INFINITY AND CROWN SYSTEMS Aurelinear
speakers. AKG microphones. URE!l limiting,
Fairchild equipment, RABCO, Decca Mark V
All laboratory tested. Barclay 503 Haverford
Ave. Narbeth, Pa. (215) 667-3048.

RARE STAMPS! 101 OId United States 1861-
1935 $1.50. Approvals. J. Cuddihy, 80 Lexington
Ave., Jersey City, New Jersey 07304.

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

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

NEW LOW PRICES ON COMPONENTS:
SYSTEMS! SAME DAY QUOTES! FAST LOW-
COST GUARANTEED DELIVERY! YOU'LL HEAR
MORE FROM REDWOOD STEREO! R.S.C.
PO BOX 2794, SAN RAFAEL, CA. 94901
(415) 4722255

FREE Electronics plans and kit catalog. McCord
Electronics, Box 41, Sylvania, Ohio 43560.

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

ii HAND-PICKED DECCA LONDON EXPORT
SERIES & MK V!! At long last the ultimate
cartridges, guaranteed from Music and Sound
Ltd., 11% OIld York Road, Willow Grove, Pa.
19090: 215-659-9251.

DIAMOND NEEDLES and Stereo Cartridges at
Discount prices for Shure, Pickering, Stanton,
Empire, Grado and ADC. Send for free catalog.
All merchandise brand new and factory sealed.
LYLE CARTRIDGES. Dept. A, P.O. Box 69,
Kensington Station Brooklyn, New York 11218,

BUY IRISH TAPE at discount prices, get Free
leaders trailers. Write for catalog and order
form. Also ask for pre-recorded specials. Direct
Mail Cassette Corp., Box 71, Plainview, N.Y
11803.
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FOR SALE

CONNECTICUT AREA. Audio research speaker
and amps. Dyna-mod kit and transcriptor turn
tables. The stereo Lab, 158 State St. New Lon-
don, Conn. (203) 447-9802

HI FI FURNITURE? See Toujay Designs at
SEE 70, Hi Fi Expo, 443-A, Park Ave., S., NYC,
10016, Tues to Fri 11-5. Sat 11-4. Full line
brochure 25¢.

ELECTROENCEPHALOPHONE: brainwave moni-
tor. Professional biofeedback instruments. J&J.
Rt. 8 Box 8102, Bainbridge Island, Wash
98110.

TUBE Headquarters of World! Send 10¢77f70r
Catalog (tubes, semiconductors, equipment)
Barry 512 Broadway, N.Y.C. 10012,

B&W 70CA, PHASE LINEAR, THE WORLD'S
FINEST SPEAKER AMPLIFIER COMBINATION
JVC 5011 super preamp. Transcriptor, EPI Tower,
Quad, Electrostatic specialists.  Finest, best
equipped laboratory in the country. Formerly
supplying to professionals only. Now you can
benefit from the unique services of THE AUDIO-
LAB, 146 French St., New Brunswick, N.J. 08901
{201) 249-9191.

QUAD, Radford, Band & Ojufsen Audio com-
ponents to superb quality for the connoiseur.
Audio Imports, 5557 Versaille Dr., Indianapolis,
Inc. 46227.

A.E.A. WILL BUILD to your specifications or
ours, any cabinet used for audio. Send plans
for quote. ADVANCED ELECTRO ACOQUSTICS
1610 South Park Avenue Buffalo N.Y. 14220
716-826-5832.

E.R.A. PERFECTIONIST TURNTABLES" Phase
linear’ Quad® Hartley’ C.M. Janszen' B&O’
Tannoy® Acoustical” Hadcock” Grace® Hopkins®
Decca” Hegeman. ADVANCED ELECTRO
ACOUSTICS, 1610 South Park Avenue, Buffalo,
N.Y. 14220 (716) 826-5832.

PROTECT YOUR VALUABLES For a fraction of
the cost of a burglar alarm system. Our reflec-
torized label tells the world that your premises
are protected by an ELECTRONIC BURGLAR
ALARM SYSTEM (exact wording not given in ad).
2/$5.00 to LABLE POB 44017, Dallas, Texas
75234 Satis. Guar

AUDIO RESEARCH, B&0O, BOZAK, BRAUN,
CROWN, DECCA, KLIPSON, HARTLEY, PHASE
LINEAR, QUAD, RADFORD, REVOX, SAE,
SENHEISER MICS, Others. Custom designed and
constructed music reproduction systems for
homes, musicians, and auditoriums. Each com-
ponent analyzed and optimized. Demonstration
by appointment. Phone or mail consultations

C.M. Santmire, Audio Consultant, 1340 S.
20th  St. Lincoln, Nebraska, 68502 (402)
477-8469
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FOR SALE

ARP SYNTHESIZERS, 2600-P, 2500, Odyssey.
Mooo-Mini, Hammond B-3, A-100, Wurlitzer,
Univox, RMI pianos, Leslie, Echoplex, Sony
854-4s, Charles M. Solak, 6 Van Ness Road,
Binghamton, New York 13905 607-797-3909.

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. 264 N.
Beacon St. Watertown, Mass. 02172,

LOWEST DISCOUNT PRICES ANYWHERE
on audio equipment. All major brands dis-
counted. Write for quotes; K&L Sound Services,
264 N. Beacon St. Watertown, Mass. 02172.

KARLSON— Famastlc new line of patented
advanced technology speaker systems for stereo,
p.a., and music now available. Write Karlson
Research & Mfg. Corp., W. Hempstead, NY
115562.

CLOSEQUT SALE!! 8 TRACK STEREO TAPES.
Over nine-hundred titles to choose from. ALL
ORIGINAL ARTIST. Only $3.98 ppd. Limited
offer only—Hurry!! Send 25¢ today and have a
look at our available stock. Moonlit Enterprises
TP-2, 120 Eighth St. West Des Moines, 1A
50265.
AUDIO RESEARCH CORP.'S Magneplanar®
Woofer Screen’ SP-3 Preamp’ EC-3&4 Cross-
overs’ Dual-51 & 75 Amps" Dual-400 (5/73)"
Tone Arm {5/73)" Normally shipped from stock,
pre-paid insured. Music & Sound Ltd. 11%
Old York Road, Willow Grove, Pa. 19090. 215-
659-9251.

THE INVENTORS, ENGINEERS, COLLEGE
INSTRUCTORS AND PROFESSIONAL MUSI-
CIANS at Music & Sound Ltd. offer their clients
a new standard of technical competence, certain
proprietary testing procedures, a mind boggling
research laboratory, and a host of the most
advanced professional services, including hand
picked component matching / customization/
assembly /alignment, room acoustical design and
treatment, calibrated environmental equaliza-
tion, and the most flexible demonstration faciki-
ties anywhere for the distinguished array of
products from—Infinity, Crown, Decca, I.M.F.,
Quad, Rogers, Spendor, B.B.C. Monitors, Stax,
E.S.S. Transtatic, J.B.L. Professional, Schoeps,
S.S.1., Beyer, Custom Rabco, Gately, Otari,
Braun, dozens more shipped pre-paid insured.
Music & Sound Ltd. 11% Old York Rd. Willow
Grove, Pa. 19090. 215-659-9251.
STEREQ cartridges, headphones, components,
blank and pre-recorded tapes. Wholesale prices
in any quantity. Request quotes: SOUNDSCAPE,
Box 175, N. Branford, Conn. 06471

AUDIO RESEARCH, Magneplanar, Crown,
Mcintosh, Thorens, Decca, Stax, Revox on
display. Free List used equipment. Stereo Shop.
107 3rd Ave SE. Cedar Rapids, lowa 52401
(319) 365-1324.

YOU'VE NEVER SEEN LOWER PRICES until
you've seen ours.” Send Quotes to ULTIMATE
DISCOUNTS NEW HAMPTON, NEW HAMPSHIRE
0325€6.

ROBERTS 450A STEREO TAPE DECK $125
BSR TD-10 stereo tape player deck $50.00.
HITACHI TRQ-717 4 track stereo recorder with
Level-Matic volume control, built in speakers,
amplifiers etc., $125. Electro-Band solid state
Cassette tape recorder. Automatic level control
AC/DC with remote control Mic. $30.00. All
machines are in very good condition. P.W.
JACKSON, Rt. 9, Box 292—Athens, Ala. 35611,
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FOR SALE

FREE LITERATURE AND QUOTES on Hitachi
stereo equipment. Write: Disco Electronics, Inc.,
P.O. Box 146, Springfield, New Jersey 07081

TV & RADIO TUBES 36¢ EA. Free 48 page
Color Catalog. Cornell 4215 A University. San
Diego, Callforma 92105.

WE GIVE CONSULTATION on stereo equnpmem
Braun, Benjamin, Transcriptor, E.S.S.. Quad,
S.A.E., and many others, Also, classical and
English released labels, jazz and rock albums.
Mail orders accepted: Flip Side Systems, lInc.
300 W. Market St. Louisville, Ky. 40204 phone
(502) 5684-3334.

P.S. Write to us about our all new record club!

8-TRACK TAPES at unbelievable savings. Latest
list 256¢. Bob Musial, Box, 11907-A, Chicago,
1. 60611,

LEARN WHILE ASLEEP, Hypnotize with your
recorder phono! Astonishing details, strange
catalog, 10¢. Sleep-Learning Associates, Box
24-AZ, Olympia, Washlngton

SEND FOR LATEST STUDIO CLEARANCE
sale list featuring microphones tape recorders,
equalizers, limiters, turntables, lathes, cutter
heads, loudspeakers, mixing consoles, organs,
and pianos. Only professional studio equipment
listed. Wiegand Audio Laboratories, RD #3,
Middlesburg, Pa. 17824 (717) 837-1444.

THE COMPLETE AUDIO RESEARCH SYSTEM
ON DEMONSTRATION: including Magne-
planar Speakers tri-amped with Audio Research
D-51, D-75 and Phase Linear 700 amplifiers;
Audio Research SP-3. Pre-amplifier with Audio
Research EC-3 Electronic Crossover. Critical
Evaluation Invited! Also, Infinity, Quad, Spendor,
Thorens, Revox, Rabco and Radford. D S Audio,
410 E. Evergreen Road, Lebanon, Penna. 17042
(717) 273-6314.

CONDENSER MICROPHONES in easy to build
kits. Free details. Write Electronic Enterprises,
3305 Pestana Way, Livermore, Calif. 94550.

CUSTOM Engineered Electronic  Equipment.
Equalizers, Power Amplifiers, Test Equipment.
50¢ for Catalog (Refunded first order). C.D.
Electronics, Box 12584, El Paso, Texas 79912.

SYNTHESIZERS: E.M.S. of London Voltage
controlled synthesizers featuring computerized
sequencing, touch-responsive keyboard, and
compact, foolproof matrix-board patching available
in U.S. at prices far below American makes.
Ultimate stability, infinite sound generation, and
English-made quality in a comprehensive studio,
or live-performance instrument. For full informa-
tion, contact: Electronic Music Studios of Western
New York: 489 Birr St. Rochester, N.Y. 14613
or phone 1-716-458-7653 WE SHIP NATION-
WIDE.

CROWN D-150, mint, two months old, with
front plate $370; Pat 4 $85; Metro-tech equilizer
$70. Randy Harrison, 3820 Locust St., Phila-
delphia, Pa. (215) 382-9092.

FISHER 4-CHANNEL receivers. (model 601) 2-
chan., 4-chan., or built-in matrix, 36 w/chan
rms 8Q, New, in factory sealed cartons, with
2 year factory parts and labor warranty. $375
ppd., ins. USA. ($600 list) Only 300 left at
this price. House of Newbury (Audio Overstock),
Box 815, Minneapolis, Minnesota 55440. (612)
336-6069

AMPEX 350 DECKS Full track mono heads

7%2-15 ips, excellent cond., $695 each, ship
collect, Reply to C. Blackman, 350 Glenview
Drive, San Francisco, Calif. 84131,

ATTENTION ALL SERIOUS CASSETTE ENTHU-
SIASTS—At last— No nonsense cassette labels.
Send for free samples. Joe Bly, 339 W. 88th
St., N.Y., N.Y. 10024
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FOR SALE
WHOLESALE!  Professional  Amplifiers, PA

Systems, Guitars. Free Catalog. Carvin, Escondido,
Calif. 92029.

WATERBEDS. Buy kit, build frame. Kit contains
mattress, liner, pad, frame plans, five vyear
written guarantee. Details. Classic Waterbeds,
R.D. #£1 Box 319A, Lititz, Pa 17543.

STEREO COMPONENTS Lowest discounts
$1.00 for catalog. Defa Electronics, 2209 Broad-
way, N.Y, N.Y. 10024 Tei: {212) 874-0900.

CASH FOR YdUR UNWANTED STEREO LPs
& reel to reel tapes Record House Hillburn, N.Y
10931,

PROTECT YOUR LPs poly sleeves for jackets
5¢ round bottom inner sleeves 5¢ Poly lined
paper sleeves 11¢ White jackets 25¢ Postage
$1.00 House of Records HnIIburn N.Y. 10931.

SONY C 37p STUDIO MIKE and Sony AC-148A
Power Supply, both purchased March 1972, Used
only for room measurement—Perfect, $275 for
both— FO B. Murfreesboro Tenn.

PARASOUND #150 D DUAL REVERB $750
Heathkit AJ15 Tuner $130 Shure 1209 Arm
(1) New $100 (1) used $75 Marantz 7T Preamp
$195 Presto Turntables $50 Presto 8D Lathe
w/auto Equalizer 12 Pitches $600 Presto 1C
cutting head, Dyna Power Amp, Advent Equalizer
$255 Advent Dolby Model B (3) $175 ea
Crown SX724 w/case $775 Magnacord 1022
$750 Berlant BRI Tape Deck New Heads $175.
Karrleton Recordings, 805 W. 9th Ave., Marion,
lowa 52302

INDUCTORS, mylar capacitors, nylon bobbins,
complete networks & raw speakers. Write for
list. Mike Lewis, 3673 W. 113th St., Inglewood,
Calif., 90303.

SAVE MONEY BY THE BUSHEL WHERE THE
CORN GROWS . . . Fantastic Savings on Name
Brand Stereo Equipment—WRITE FOR QUOTE.
MIDWEST AUTO WHOLESALERS P.0. BOX
1132, WATERLOO IOWA 50704.

PRO- AUDIO EQUIPMENT, P.A. SYSTEMS,
STUDIO BOARDS, PROFESSIONAL PORTABLE
SYSTEMS, CUSTOM DESIGNING & ENGI-
NEERING. Write for 'BRANDS'’ list. Spec. mail
order discount. L&M Sound 69 EIm Street, Brain-
tree, Mass. 02184.

102" REEL SPECIALISTS Used boxed 10%
metal recording reel. Excellent condition. Pre-
paid. 1-9 $2.00 each. 10-24 1.75. 25 or more
1.60. Nab centers. Used Fiberglass 10%2"" small
hole half above price. Box 15¢ extra. Any make
recording tape available, new or used. SOUNDD
INVESTMENT CO., POB 88338, DUNWOOQDY,
GEORGIA 30338.

MEMOI;IES SEMICONDUCTORS FREE FLYER,
UTI, P.O. Box 252, Waldwick, N.J. 074863.

MARANTZ 10B TUNER mint condition. Model
7T pre-amp & Model 15 amp. Together or
separate Best offer Gregg Swihart. 602-325-
2665 P.O. Box 12339. Tucson

SMALLEST PRICES ON THE BIGGEST NAMES
in sound. ACT-South. Discounts on name brand
stereo components. {Audio Components Terminal).
ACT-South, Dept. A-8, Box 16777, Memphis,
Tenn. 38116.

IMF MONITORS, STUDIOS STOCKED. Special
lonofane 603 speaker with lonic high fre-
quency units—save $400 on the pair. Decca
cartridges stocked. Very special savings on
Hartley Concert Juniors. We trade. Audiocraft,
South Rockwood, Mich. 48179. Telephone: (313)
379-9945.

MARANTZ 10B TUNER. Excellent Condition.
$600 or best offer. (713) 569-0561—Apt. 86,
200 Beal St. Nacogdoches, Texas.




FOR SALE

FREE "REEL NEWS."' Newsletter for open-reel
(reef to reel) enthusiasts. Write: Barclay-Crocker,
Room 333C, 11 Stone St., NYC 10004

THORENS 125B; SME 7ARM: SHURE V15
Cartridge; Citation Eleven pre-amp. E. Church,
Rt. 1, Tolono, . 61880.

REVOX A-77 2-TRACK STEREO DECK, used 2
weeks, $550. Columbia Sound Systems 810
Harden St. Columbia, S.C. 29205.

JBL 2.2390 LENS HORNS w/ 2440 drivers, in
boxes. List $750. Sell $450. Columbia Sound
Systems 810 Harden St. Columbia, S.C. 29205.

SUNN COLISEUM CONTROLLER 82P, 2
graphic Equalizers, 2 power amps, electronic
crossovers—List $3400 sell $2000 w/warranty.
Columbia Sound Systems 810 Harden St
Columbia, S.C. 29205.

STEREO COMPONENTS. Appliances  low
quotes, $1.00 for catalog. Defa Electronics, 2209
B'way N.Y.C. 10024  (212) 874-0900.

CANADIANS: FREE 120 PAGE BARGAIN
electronics catalog Etco (Au), Box 741, Montreal.

AKAl 1730D-SS4 chan. tape deck. New, in
factory sealed carton, with warranty. Perfect
Cond. $275 or offer. K. Hanson, 628 E. Franklin
Ave , Minneapolis, Minnesota 55404. (612) 336-
6069

AUDIO RESEARCH, SAE, CROWN, PHASE
LINEAR, INFINITY, KLIPSCH, TANNOY,
BRAUN, QUAD, DECCA, REVOX, STAX,
TRANSCRIPTORS, RADFORD, and many more.
Factory authorized service on all brands sold.
No appointment necessary. Hoffman's “"House of
Stereo’”’ 5931 Smith Rd. Cleveland, Ohio. (216)
243-2772.

PRERECORDED CASSETTES $2.50. Get
catalog. Klass, 99-35 59th Ave., Corona, N.Y
11368.

TEAC TAPE RECORDER & Sony Component
dealer retinng. All items very latest at less than
dealer’'s cost. Save 30% to 50%. State needs.
Box AQ2-1.

JBL PARAGON TEAK w/energizer, beautiful
Best offer. Marascio, 749 Rt 35, Middletown,
N.J. 07748. (201) 671-1161

PROFESSIONAL SMALL ALUMINUM BLOCK
Parallel precision Dove-Tail grooves expertly
splices .250 or Cassettes. Splicing Tabs included.
Guaranteed $4.95 postpaid. Details, NRP, Box
289, MclLean, Va. 22101

MARANTZ MODEL 15 AMPLIFIER. As new.
Will ship in original carton. $200 or highest
offer. Alois Osti, Greenwich, N.J. 08323.

NEW PHASE LINEAR 700 and Crown DC-300
(with cabinet). Warranty cards. Used less than 5
hours each. Phase Linear $600, Crown $450
(919) 449-4132 or 449-6912.

TEAC 4010S RECORDER $250.00 Excellent
condition—call 8 to 12 PM. (212) 939-1026
Queens, N.Y

TOP 500 STEREO 8 TRACK TAPES. FREE
catalog, Introductory offer. 5 different only
$5.00. Sound, Box 14, West Union, lowa,
52175

HEATH DUAL TRACE OSCILLOSCOPE and
Audio Generator. Factory wired, new. $500
together. {212) 242-4952

NEW SAE FM TUNER, Ampex AG 440-2B
recorder, sacrifice. Walker, 323 Grove St
Montclair, N.J. (201) 746-2794

MATTES SSP-200 Power Amp, $250. 305-584-
5164.

TAPE RECORDINGS

RENT 4-TRACK open reel tapes—all major
labels, 3,000 diftferent. Free brochure. Stereo-
Parti, 55 St. James Drive, Santa Rosa, Cal
95401

TAPE Ampex, BASF, Sony TDK, Memorex
From 52¢. Catalog 10¢. AudioCessories. 320
W. Edmonston, Rockville. Maryland 20852

RENT ANY CASSETTE or Open Reel Prerecorded
tape. All Labels. Catalog 75¢. Tape & Time. 1116
4th Ave., No., Sauk Rapids, Minn. 56379

LOUDSPEAKERS Bose 901 Replacements
$6.98 Postpaid. Auratone. Box 580A. Del Mar
Califormia 92014.

COBALT ENERGIZED CASSETTES. Ultra high
frequency tape special price C40—$1.00; C60—
$1.25; C90—$1.58. Special Low Noise tape
1800" 1 mil 77"—$1.50 all ppd DAK Dept. A81
P.O. Box 69920, Los Angeles, Calif. 30069.

Y2 INCH VIDEO TAPE, $6.00 PER HOUR on 7'
reel. Low Headwear. 0.9 mil polyester. Free
info. OREGON MAGNETICS. Box 13374
Portland, Oregon 97213

RECORDING tape Dozen 2400  reels $14.00.
Dozen 1200° reels 7.00 900" sample 25¢
guaranteed. Mitchell Box 444A, Flushing, N.Y
11367

VALUABLE RECORDED TAPES lose highs and
become progressively noisier each time they
are played on equipment that is not thoroughly
demagnetized. You can measure damaging
magnetic residuals with the Pocket Magnetometer
and really demagnetize recorder components
with  powerful Han-D-Mag. Now available,
complete  Audiophile  Han-D-Kits  including
Magnetometer, Probe, Han-D-Mag, experimental
sensors and ‘Notes’. Kit 20/B5 $29.75,
Kit 25/S5 $51.00, postpaid U.S.A. Literature
available. R. B. Annis Company, 1103 North
Delaware, Indianapolis, Indiana 46202

RADIO PROGRAMS

RADIO RERUNS, Complete broadcasts. 8¢ stamp
tor free catalog. Box 724-A, Redmond, Wash.
98052,

OoLD RABIO PROGRAMS, CATALOG $1.00
(refundable). The Radio Vault. Box 9032. Wyo-
ming, Michigan. 49509.

FREE CATALOES‘ Radio Mysteries. Detective
House, 218 Orangeview Lane, Lakeland, Fia.
33803

MOST AMAZING SHOW ever produced for
Radio, Ken Nordine, narrator, network cast.
Introductory notes by show's creator-producer
Complete series. 19 Cassettes. Volume One.
$3.98; subsequent releases, 3 for $10.00. Post-
paid. Guaranteed. “Incredible, But True!
Sawyer, Michigan 49125.

RADIO MEMORIES. Al of your favorites in
reel or cassette. Mystery, science fiction, comedy,
adventure. Catalog. 50¢ in stamps or coin.
(refundable) 1033 Gypsum, Salina, Kansas
67401.

1930—-1962 RADIO PROGRAMS ON TAPE
Huge catalog! Sample recordings! $1.00, refund
able!! AM treasures, Box 192 M, Babylon, NY
11702.

REMEMBER RADIO? On cassettes or reels.
Amos & Andy, Inner Sanctum, Jack Armstrong,
Fred Allen, | Love a Mystery, Your Hit Parade,
Grand Ole Opry, All your Favorites live again
High quality, low prices. Catalog only 50¢
Remember Radio, Inc., Box 2513-B, Norman,
Okla. 73069.
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SERVICES

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

RENT STEREQ TAPES $1.50 week. Catalog
25¢ Tape Library, Box 8126, Washington, D.C.
20024.

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 [N 9-7134

LEARN Electronic Organ Servicing at home.
All makes including transistors. Experimental
kit—trouble-shooting. Accredited NHSC. Free
Booklet. Niles Bryant School, 3631 Stockton,
Dept. 1D, Sacramento, Calif. 95820.

TRADE STEREQ TAPES, $1.25 each postpaid.
Minimum three. Tapetrade. Box 2181, La Jolla,
Calif. 92073

HIGH FIDELITY SPEAKERS REPAIRED
AMPHRITE SPEAKERS SERVICE
655 Sixth Avenue, New York 10, N.Y.

RECORDS MADE FROM YOUR TAPES. Also,
editing and mastering. Send for free brochure
Nashville Record Productions, Inc., Dept. AM
204 19th Ave., So., Nashville, Tennessee 37203

CUSTOM STYLUS and cartridge re-tipping,
repairing (Weathers, Ortofon, Edison, Shure,
etc.) Box 322A, Tuckahoe, N.Y. 10707. 914-
SPO-1297

SPEAKERS rebuilt, Hi-Fi foreign instrument
amplifier. Speakers 2409%. W. Colorado,
Colorado Springs 80904,

THE ABSOLUTE SOUND, new quarterly on
music and sound, reviews Dayton-Wright electro-
statics, Citation 11a, ADC XLM, Double Advents,
Phase-Linear 700, Decca Five. Essay: Stefan
Wolpe. Now available. May issue: Audio Research
Magneplanar, SP-3, Citation 14, KLH Nines.
Essay: Phony Musicians. $8 annually. The
Absolute Sound, Box 115a, Sea Cliff, New York
11579,

MULTI-CHANNEL TAPES Processed from YOUR
Mono Records/Tapes. Demo Tape $1.50. Free
Information. R.R. Faulkner Box 26 Redondo
Beach. Calif. 90277

‘FORGET-ME-NOT’ reminds before you forget

Details—Send  stamped envelope. 1717-H
Norbeck Rd. Wheaton, Md. 20906

STAMPS

VATICAN XMAS SET (1967) 50¢. Approvals.
Barricks. Box 7154, Detroit, Michigan 48202

100 DIFFERENT United States 25¢. United
States and Foreign Approvals included. Sheldron.
Box 547P North Miami, Florida 33161

MISCELLANEOUS

LOVE YOUR LIFE!" Compact ultra Sensitive
fire alarm sounds boldly at the start of a fire.
Portable! Guaranteed! Send $9.95. BOBSER
P.O. Box 198, Bronx, New York 10462

MUSICAL INSTRUMENTS

FREE CATALOG 30% DISCOUNT Best names
in Musical Instruments. Dial For Music Inc
90 North Main Street, Spring Valley, New York
10977
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INSTRUCTION &
EDUCATION

FREED.D,—B:D,;—M.D.—With Lifetime Ordination
Box 333 PM. Rillton, Pennsylvania 15678.

‘LEARN RECORDING FROM STUDIO ENGIN-
ERRS. Free Literature. Write: NNA, Box 721-E,
Rye. New York 10580.

*AUCTIONEERING'” Learn at home. Invest
a six cent post card for lifetime career. Send
name and address to—: Auctioneering. Box—
3514, San Bernardino Calif. 92413,

BIBLE Bééress—Correspondence-Fundamemal
Bible. Seminary. P.O. Box 942, Elk City,
Oklahoma 73644,

LEARN—Mind Power Motivation For Daytime
Motivation, or Learn While You Sleep Send
$14.95 for First Cassette: $15.95 7 in. reel;
$19.95 Cartridge, Free brochure on request
Select Recording Studio, Box 55011 AM,
Seattle, Washington, 98155

CANDLE MAKING INSTRUCTION KiT—Learn
to make professional quality candles. Kit includes
everything needed to make candles, plus instruc-
tion book. Send $4.95 plus 50¢ postage to
Craft Candle Creations, 7282 Westminster Ave.
Dept. 1-A, Westminster, Calif. 92683,

LOGIC trainers catalogs 50¢. UTI, POB 252
Waldwick, N.J. 07463.

PASS EVERY TEST YOU TAKE With The Help
of “The Exam Secret’’ Book. $1.00 Postpaid
Argen P.O.B. 228, Brooklyn, New York 11210.

RECORDS

OLDIES—45 RPM. Original hits. Catalog 50¢
C&S Record Sales, Box 197, Wampsville, N.Y.
13363.

CATALOGS. Broadcasts, soundtracks. Personal-
ities of Thirties, Forties. Box 225, New York, N.Y
10028.

DELETED LP's? Get on my sales list. Vincent
Staparro. 904 Allerton Avenue, Bronx, N.Y
10469

SHOW ALBUMS—Rare, Out of Print LP's. Free
targe fist. Broadway/Hollywood Recordings
Georgetown, Conn. 06829.

SOUNDTRACK RECORD ALBUMS from films,
original, rare, free list, Whalon. 2321—N. Hill
Redondo Beach, Calif. 90278.

SOUNDTRACK ALBUMS. Write, Call William
Koutek, 1125 Ives Lane, Minneapolis, Minn.
55441. 544-0867

RARE Deleted Motion Picture Soundtrack and
Show Albums. Steiner, North, Goldsmith, Wax-
man, Young, Bernstein, Styne, etc. "ONLY THE
BEST.”" Send 25¢ for new quality catalog to
ReCollections, P.O. Box 197, Roselle Park, New
Jersey 07204.

SOUNDTRACKS. Send needs and postage
paid envelope for list to RECORDS, 1213
Andrews, Lakewood, Ohio 44107.

COLLECTORS’ SOUNDTRACKS. LIST 25¢.
Jemm’s, P.O. Box 157, Glenview, lll. 60025.

COLLECTORS CLUB, forming movie-Broadway
Soundtrack club, non-commercial Write M.G.0.
Box 8123, Rochester, New York 14617

COLLECTOR WIiLL TRADE 300 Sinatra, 133
Spike Jones, 400 Marches, 1000 Western,
Swing, Comedy. Box 181, Toronto 19, Canada.
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EQUIPMENT WANTED
CASH FOR YOUR unwanted LP's and pre-

recorded tapes. Record House. Hillburn, New
York 10931

McINTOSH L-66 CABINET for C-20 Pre-amp.
Rod DeCecco. 204 High St., Fall River, Mass.
02720. (617) 673-2666.

WANTED: PIONEER 'CS-53" OR 'CS-54"
loudspeaker system. State condition and price.
Mike Etchen, 115 Newhard Street, Carey, Ohio
43316.

WANTED—PAIR JBL HARTSFIELD OR S8R
systems, reasonable right condition, finish, and
price. Don Gladden, 702 Burk Burnett Bldg.
Fort Worth, Texas 76102

SONY 854-4 QUAD DECK in perfect condition.
Will trade brand new Drake R-4B and MS-4, new
Sansui TU-555, and new Sony TC-440; all
mint condition. George Reed, 20 Altdorf, Tell
City, Indiana 47586.

WANTED: JBL HARTSFIELD C&F at my ex-
pense. Dr. Fumihiko Umezawa, M.D. Jujin
Hospital, 1-12-5 Shinbashi Minato-ku. Tokyo,
Japan

WANTED: OLD COMIC BOOKS, CHARACTER
watches, radic & comic book premiums, box-
top giveaways, toys & other items relating to
comic-strip  characters  (1930's-1950’s), old
boxing magazines. David Weiss, 2072 77th St.
Brooklyn, New York 11214.

BUSINESS OPPORTUNITIES

MAILORDER MONEYMAKING KIT. Home
Business Valuable lists, concrete information,
detailed steps. Capital unnecessary Free De-
tails. Pictures. Meadows. Box 327-AUA, Boston
02199.

MAILORDER—Carry no stock Companies will
pack, ship under your label. One-man operation
capable of $10,000—$20,000 year. Details
Free! Distributors, Box 9—M, East Rockaway,
New York 11518

$2,000 MONTHLY SPARE TIME FREE DETAILS
G & B SALES P.O. BOX 782 DEPT. 102 NiA-
GARA FALLS ONTARIO CANADA.

QUALITY EQUIPMENT OWNERS to make on-
location recordings for profit. No investment.
Box 264, Union, Ohio 45322

IMPORT-EXPORT opportunity, profitable
world-wide, mail order business from home,
without capital or travel abroad. We ship plan
for no risk examination. Experience unnecessary
Free report. Mellinger, Dept. G1533, Woodland
Hills, California 91364

GOVERNMENT SURPLUS

JEEPS Typically From $53.90 . . Trucks From
$78.40 . Boats. Typewriters, Knives, Airplanes,
Clothing, Multimeters, Oscilloscopes, Transceivers,
Photographic,  Electronics  Equipment.  Wide
Variety Condition 100,000 Bid Bargains
Direct from Government. Nationwide. Complete
Sales Directory and Surplus Categories Catalog
$1.00 (Deductible on Orders From Separate In-
cluded Catalog). Surplus Service. Box 820-AUD.
Holland, Michigan 49423.

HELP WANTED

RECORD MANUFACTURER is seeking field
representatives and recordists No gimmicks or
fees. Send resume to: EWING, Box 343, West
Milton, Ohio 45383.

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

ART-EDUCATIONAL-TRAVEL, 50,000 indi-
vidually sold Samples-Catalog $1.00 refund-
able. Visuals D21 440 N.W. 130 Street, Miami,
Florida 33168.

TUBES
TUBES receiving, factory boxed, low prices,
free price list. Transletronic Inc., 1306 40th

Street, Brooklyn, N.Y. 11218. Telephone: 212-
633-2800.

PRINTING

1,000 DISTINCTIVE, Gold Stripe Address
Labels $1.00. Specialty Shop. Box 1242A
Warren, Michigan 48090

BOOKS

US ARMY “HAND COMBAT" manual $3.50.
Catalog 25¢. Hillcrest (1J-22), McDonald, Ohio
44437

PHOTOG;A PHY

SYNCHRONIZED SOUND IS SIMPLE for your
slide shows—adds sparkle and punch. For home,
education, industry. Free "'How To'~ literature.
A*V*CO Division, Ace R/C Inc., Higginsville,
Missouri 64037.

AUTHORS

PUBLISH your book! Join our successful authors:
All subjects invited. Send for free appraisal and
detailed booklet. Carlton Press (Dept. VRO) 84
Fifth Avenue, New York 10011.

BIEFEEDBACK

ALPHA AND THETA BRAINWAVE biofeedback
instruments. Utilizes digital logic circuits for
ultimate in  precision and flexibility. BioScan
Corporation, Box 14168, Houston, Texas 77021,

PLANS & KITS

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

SITUATION WANTED

JOB: PARTTIME. EXP. IN AUDIO FIELD.

Syracuse, N.Y. area. Call Bruce, 472-6486.
RECORDING
TAPE

RIOT! MAggltgns

FACTORY FRESH CHOICE OF SCOTCH =150/ =203

1800 FOOT 1-MIL POLYESTER 7 REELS OR AMPEX

=611 1200 FT 7 ACETATE QUANTITY
1-11 124 48+

AMPE X

MAGNETIC TAPE

=150-18  Scotch. Polyester. 1800 ft 195 183 175
=203-18  Scotch towNoise 1800F 265 255 245
=611-12  Ampex Acetate. 1200 ft 168 150 139
SCOTCH BRAND CASSETTES
iz Hr Extended Range 110 106 10t
% Hr High Energy 143 139 132
1 Hr Extended Range 130 126 118
L Hr High Energy 162 158 149
1'% Hr . Extended Range 194 190 176
1% Hr High Energy 251 241 223
2Hrs Extended Range 252 248 229

LARGE VOLUME BUYERS —WRITE FOR QUOTE

ABOVE MAY BE ASSORTED FOR BEST QUANTYITY PRICE
SCOTCH MAGNETIC TAPE (USED)
160 1 MIL POLYESTER 3600 FT ON 10%
IN FIBERGLASS REELS USED ONCE. 51 99
1800 FT 7 IN REELS 99¢-GUARANTEED
TO PERFORM AS GOOD AS NEW OR MONEY
REFUNDED (BULK. NO BOX) USED 10% IN
FIBERGLASS REELS (SMALL HOLE) 50¢. NEW

HINGED BOXES 10% IN. 39¢ 7 IN 9¢

ADD 10% TO ABOVE TAPE PRICES FOR
SHIPPING /HANDLING —5% OVER $80.00
(EXTRA BOXES REELS ETC —PLEASE IN-
CLUDE FUNOS FOR WEIGHT AND DISTANCE)

SAXITONE TAPE SALES ]
1776 Columbia Rd N W Washington D C 20009
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The technology
behind the BOSE 901.

In this article we would like to share with you the
technology that produces the sound which has made
the 901 the most highly reviewed speaker regardless
of size or price.* There are five basic elements of
this technology. Each element is important but it
requires all five to produce the desired result.

1. An Optimum Combination of Direct
and Reflected Sound

The combination of 11% direct radiation from the
front of the enclosure with
89% radiation reflected at 30°
angles from the rear wall, simu-
lates in your listening room
the spatial characteristics of the
larger environment of the live
performance. This is respon-
sible for the “open” and ‘‘nat-
ural” sound that is immediately
apparent in an A-B listening
test of the 901 with any con-
ventional speaker.

2. Multiplicity of
Full-Range Drivers

The research that was presented at the Audio En-
gineering Society meeting in 1968 1+ revealed that
the irregularities of the acoustical radiation inherent
in the crossover range of any woofer-tweeter speaker
could be overcome by the use of a multiplicity of
full-range drivers. The 901 uses nine full-range drivers
in each enclosure. The benefit of this approach is
appreciated when you try to follow a single instru-
ment through a heavily orchestrated passage.

3. Active Equalization

In the audio frequency range, precise tailoring of
electronic circuits to match the characteristics of a
speaker can achieve a far more accurate balance of
radiated tones than can be achieved by the mechanical
components of any speaker acting alone. The active
equalizer in the 901 contains over one-hundred com-
ponents and is precisely tailored to the characteristics
of the 901 speaker. This precision tailoring of the
equalizer to the 901 is responsible for the accurate
musical timbre for which the 901 speaker is famous.

4. Flat Power Response

The concept of flat “frequency” response was sacred
in the tradition of speaker design until the arrival
of the 901. The research that gave birth to the 901
clearly showed that the reverberant acoustical field
dominates the direct field in live performances. Flat
frequency response would be appropriate only if
the reverse were true. The basic patents covering
the 901 are testimony to the importance of the
discovery that flat “power” response is the correct
criterion for speaker design. Flat
power response combined with
reflected sound enables the 901
to produce all overtones of mu-
sical instruments without the
shrillness characteristic of direct
radiating speakers.

5. The Technology
of Quality Control

The sound of any loudspeaker
depends on everything from the
texture of the paper cone to
the thickness of the glue
joints. Unfortunately, the stand-
ard techniques for measuring loudspeakers are not
adequate to guarantee that speakers with equal measure-
ments will  sound alike. The BOSE Research
Department has worked on this problem for many
years. The result is the SYNCOM™ speaker computer,
introduced in 1972. This computer tests and selects
every BOSE speaker to standards that mark a sig-
nificant advance in your listening enjoyment. The
SYNCOM computer, and the difference it makes,
will be the subject of a future article.

1 Copies of the
Audio Engineering
Society paper, ON
THE MEASURE-
MENT AND
EVALUATION OF
LOUDSPEAKERS,
by Dr. A.G. Bose,
are available from
Bose Corp. for
fifty-cents each.

You can hear the difference now.

MIOSE

Framingham, Massachusetts 01701

Check No. 57 on Reader Service Card
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Now Marantz adds
full 4-channel to any stereo system.

encoded 4-channel disc or FM broadcast, and accept
optional SQ* matrix decoders and CD-4** demodulators
This Marantz-exclusive decoder feature provides built-
in snap-in, snap-out adaptability to any future 4-channel
matrix development. So you'll never have to worry about
your system becoming obsolete.

The Marantz Model 2440 is another member of

Got the urge to go 4-channel, but don't want
to give up your great stereo system? Well, Marantz
ends your dilemma with the new Model 2440
adaptor/ampilifier.

Rated at 40 Watts continuous RMS power with
less than 0.3% distortion, the Model 2440 converts
virtually any stereo receiver to full 4-channel
capabihty. the Marantz family of 2 or 4-channel receivers,

But that's not all. Marantz components synthe- amplifiers and adaptors starting at just $149.95.
size 4-channel sound from any stereo source (including See your Marantz dealer now.

your stereo records and tapes), decodes any matrix- L et =1 o2 8 o 1 V 4
We sound better.

OPTIONAL MARANTZ MODEL
SQA-1 DECODER (shown) is
just one of a variety of optional
matrix decoders which snap
instantly into exclusive SQ*
decoder pocket found on all
Marantz 4-channel equipment

ADAPTOR

MAOBEL Gen ¢ WITH EROUTS AEAR LORG

TAPE MONITOR
PUSHSWITCH

AUXILIARY INPUT
PUSHSWITCH

FOUR ILLUMINATED
LEVEL METERS

MAIN/REMOTE PUSHSWITCHES
FOR REAR SPEAKERS

fier

diss{nsion

master shlume

FIVE-POSITION MODE

REMOTE CONTROL
SWITCH Assigns balance,
volume, and loudness
conirol to optional Marantz
Model RC-4 Remote
Controt

SWITCH Offers following
operational modes: MONO
to all four channels,
STEREO to front and rear
channels, DISCRETE
4-channel, VARI-MATRIX
synthesized 4-channel or
enhanced stereo: SQ
matrixed 4-channel. (With
optional decoder.) CONTINUOUSLY-VARIABLE
DIMENSION CONTROL

'$Q 15 a trademark of CBS | abs inc
CD-4 s a trademark of Victor Co ot Japan

SEPARATE BASS AND
TREBLE CONTROLS FOR
REAR CHANNELS

\ HEADPHONE QUTPUT
\ FOR REAR CHANNELS

THREE HORIZONTAL SLIDE-
TYPE BALANCE CONTROLS
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