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phase distortion, plus substantially better
stabillty 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-9100 multiplex section
Developed and used for the first time by
Pioneer, the Phase Lock Loop (PLL)
circuit is actually an electronic
servomechanism. It maintains continuous
and precise phasing between the pilot
signal and the subcarrier, supplying
optimum channel separation. Completely
drift free, no alignment is ever required.
The PLL cannot be affected by
humidity or temperature since there are no
coils or capacitors to be detuned. This
provides complete stability and reliability.
New pulse noise suppressor in the TX-9100
operates with computer control
This circuit operates automatically when
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

Tv.vxo 15,000:1? power supplies
p ything now availabl
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 compietely 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
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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
innovations in circuitry that are being used
for the first time. However, this
exclusiveness is only secondary. While
each new circuit can be considered
revolutionary by itself, what is even more
important is that their combined
capabilities achieve precision and
performance heretofore unattainable.

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

FM front end — an engineering triuma1
The height of sophistication, the TX-2-00's
stabilized, drift-free front end replaces
printed circuit boards with complete 'y
metallized construction. The same used in
high precision communications equipment.
Employing three dual gate MOS FET’s
and a buffer circuit in the local oscillator,

Exclusive heavy gauge die cast aluminum
housing assures uncanny stability

there’s exceptionally high gain with
extremely low noise. Two tuned RF stages
with a 5-gang variable t uning capacitor
contribute to the highest selectivity (90dB)
and astonishing FM sensitivity (1.5uV).
The exclusive use cf a Feavy cauge die
cast aluminum housinJ assures uncanny
stability.

IF section — the epitome of

advanced research

In the pursuit of excell2nce, significant new
IF section technalogy was developed. The
result is optimum szleczivity with minimum

TX-91032 interior view.
Chrome plated shielded front end
housing and multiplex section.



HIGH FIDELITY: ... The
performance of the SA-9100
is so exceptional and the
many extras in the way of
switching options, and so
on, so eminently useful,

HI-FI STEREO BUYERS’
GUIDE: “(The SA-9100) is a

AUDIO: “You can't buy
better audible performance
than is achievable with
Pioneer’s new TX-9100
(AM-FM stereo tuner) at
any price.”

powerhouse of sound level,
performance and features.
Works like something the
chief engineer had built

for his own use.”

“The Pioneer TX-9100
AM/FM stereo tuner offers
notably excellent perform-
ance and sound quality.”

that we find it the most
exciting piece of audio
hardware we’ve yet tested
from this company.”

STEREO REVIEW:“...The
TX-9100 unequivocally
outperforms anything we
have tested up to this time.”

STEREO REVIEW: “This
(SA-9100) is an essentially
distortionless, bug-free,
and powerful amplifier with
exceptional flexibility . ..

A highly complex array of
electronic circuitry has
been packaged into a
consumer product of
relatively modest price
without a trace of ‘haywire’
or slipshod assembly. It
almost seems a pity to hide
internal workmanship.”




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 extranéous signals
do not interfere with the input signal, the
equalizer amp is totally enclosed and
sealed to shield it against leakage.

There's also extra assurance of
precision with special low noise metal
film resistors and styrol capacitors. Both
are manufactured under continuous
computer control to highest laboratory
test equipment tolerances: =1% for
resistors; 2% for capacitors. Until now
such precision has been unheard of in
hi-fi equipment. Deviation from the ideal
RIAA curve is only #0.2dB.

Since a direct-coupled SEPP
complementary circuit is used in the
equalizer amplifier, virtually any dynamic
phono cartridge can be accommodated
without overloading or distortion. For
example, with 2,5 mV sensitivity, the
overload at 1KHz is an unbelievable
250mV, and 1200mV at 10KHz!

Twin stepped tone controls.

The power amplifier

To sustain the ultra sophistication of the
equalizer and control amp sections, the
power amp has a direct-coupled pure
complementary SEPP circuit, double
differential amplifiers and two constant
current loads. The combined effect is the
achievement of wide power frequency
range and excellent transient response.
100% negative DC feedback is
supplemented by 66dB dynamic negative
feedback for minimum distortion and
absolute stability. The pre and power
amps can be used independently with a
separation switch.

Exclusive direct-coupling in ail 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

st i T s P ~ contour controls
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control. Its maximum
loudness setting

is 0dB.

Successive settings
of —15dB and —30dB
result in lower gain.
Once the desired
volume is obtained,
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The control amplifier: Twin stepped tone
controls custom tailor your listening.
Now you can make the most critical bass

and treble adjustments with supreme ease.

In fact, there are 5,929 tonal combinations
to suit your listening room acoustics and
to compare or compensate for component
frequency response.

On the SA-9100 and SA-8100 four
tone controls (two for bass, two for treble)
make 2dB (2.5dB with SA-8100) step
adjustments for the entire audio spectrum,
Working together with the tone controls is
a buffer amplifier with 100% negative DC
feedback. The main bass control governs
+ 10 dB at 100 Hz; the sub-bass, + 6dB at
50 Hz. The main treble control governs
+10 dB at 10KHz and the sub-treble,

+ 6dB at 20 KHz. This, plus the tone
defeat control (described in the next
paragraph) makes the SA-9100 the most
exciting-to-use amplifier that has ever
powered any hi-fi system.

New tone defeat switch

Because of the extremely wide variety
(5,929) of frequency adjustments made
possible by the twin tone controls, the
tone defeat switch adds extra flexibility.
Adjusting the tone controls to your
satisfaction, you can flip the tone defeat
switch. Bass and treble responses
instantly become flat. When it is switched
off you return to the original tone control
settings.

50Hz Frequency 20kHz

Excellent frequency response curves from
100% negative DC feedback buffer amp & twin tone controls.

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

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-3100 SA-8100 SA-7100
inputs
Tape monitor—S/N | 2-90dB | 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  gonsistent power for every requirement

more advanced the position
of the level set control, the

lower the effective range of
the loudness contour.

dn - 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

. main s
: Wy aux e

Convenient program source
selection switch & control lever.

when you want something better

RMS power RMS @ 8 ohms RMS @ 4 ohms
both ch. 1 both ch 1 single channel
driven driven @ 1KHz driven @ 1KHz
20-20KHz

65+65 watts
44+44 watts
22422 watts

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

60+60 watts
40+40 watts
20420 watts

This new lineup of Pioneer tuners and
amplifiers is unquestionably the most
advanced available today. Yet despite
this overwhelming sophistication, they're
sensibly priced.

See your Pioneer dealer. He’ll show
you how this series of fine instruments
can outperform any units in their price
range. All prices include walnut cabinets.
SA-9100—%$449.95; SA-8100—$349.95;
SA-7100—%$249.95
TX-9100—$349.95; TX-8100—$249.95;
TX-7100—$199.95
While not discussed here, Pioneer is also
introducing the SA-5200 stereo amplifier
and the TX-6200 stereo tuner for high
quality hi-fi on a low budget. Only $139.95
each, with walnut cabinet.

U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachie,
New Jersey 07074

West: 13300 S. Estrella, Los Angeles
90248 | Midwest: 1500 Greenleaf, Elk
Grove Village, Ill. 60007 / Canada: S. H.
Parker Co.
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We give you the softest soft
to the loudest loud. Choose any
model. You wont get clipped.

Today's best reccrdings can reproduce power 1limit. Drive our super efficient

music's full dynamic range, from the softest Formula 6 at its maximum, and it will
soft to the loudest loud. Most of today's deliver nearly 1300% more sound power!
popular low and moderate efficiency speaker That's . the loud half of the story.
systems can't. But BIC VENTURI™ speakers do. _a With soft music (or when

4 speaker's dynamic range depends mainly e you turn down the volume)
on its efficiency and power handling capacity. you want to hear it soft.
Low-efficiency speakers can't get started With most speakers, turn down
without a good deal of . r the volume slowly and you reach
input power. And, they ' a point where the sound suddenly

tend to get stifled
when driven beyond their
capability.
BIC VENTURI speakers
are efficient! They need
as little as one fifth
the amplifier power of most
air suspension systems for
the same sound output. So,
you can listen louder
without pushing your ampli-
fier to the point where it
starts clipping the tops and
bottoms of musical peaks.
Today's popular,low-efficiency
speakers require about a 50-watt
per channel amplifier to deliver
lifelike sound levels. Even our
Formula 2 will deliver that same frequency response, automatically
sound level with only 25 watts of = - to compensate for the ear's
amplifier power; the Formula 4 with 20 watts deficiencies. The result: aurally "flat"

fades out because the speakers
aren't linear anymore.
But BIC VENTURI's are.The sound
goes smoothly softer, without
any sudden .fadeout,
retaining all the subtle
ﬁf / uances that add to the
character of the music.
But, even though
BIC VENTURI speakers remain
linear,there is a point where
your ears do not. At lower
sound levels, your ears lose
e their bass and treble
f sens1t1v1ty So,our DYNAMIC TONAL
BALANCE COMPENSATION™ circuit
} (pat. pending) takes over. As the
' volume goes down it adjusts

and our Formula 6 with only 9 watts! response, always!

With BIC VENTURI, your amplifier can loaf Our Formula 2 is the most efficient of
along with plenty of reserve "headroom" its size. The Formula 4 offers even greater
to reproduce musical peaks cleanly, efficiency and power handling.And the most
effortlessly. It's as if your present ampli- efficient is the Formula 6. Hear them at
fier suddenly became two to five times as your dealer. BRITISH INDUSTRIES COMPANY,

powerful. BIC VENTURI can handle lots of
power, too. A typical, low-efficiency system
is rated for a maximum safe power input of
about 50 watts. Feed it more power and you're
likely to push it into distortion, or even
self-destruction!

With a BIC VENTURI you can turn up the
power, without distortion or speaker damage.
Even our compact Formula 2 can safely handle
75 watts per channel. With that much power
feeding it, it will deliver 210% more sound
output than a low-efficiency system will at its

Westbury, N.Y. 11590.
Div. of Avnet, Inc.
Canada:C.W.Pointon,Ltd.,0Ont.

BIC VENTURI

Check No. 7 on Reader Service Card






WE HAVE CHOSEN THIS RATHER UNORTHODOX WAY
TO PRESENT THE NEW BC"TURNTABLES—-BECAUSE THE
NEW B1C TURNTABLES ARE RATHER UNORTHODOX.

Traditionally, new audio equipment (new anything for
that matter) is introduced with orthodox “product shots”.

In the case of the B.T-C 980 and 960 we're breaking
that mold. We're taking you inside and underneath—
because much of the real beauty of these instruments lies
in the innovation and engineering that’s there.

In the exploded view at left you see a combination of
things not found in any other turntable—a belt drive
system and a record support post. Never before has there
been a belt drive turntable with automatic multiple play
capabilities. Only B'I'C has this combination.

At right you can see the B'I'C program panel. With it
you can operate these turntables manually. Or you can
elect to play a single disc automatically. Or you can repeat
a single disc as many as 6 times. Or you can play from 2 to
6 discs in series.

For the first time one turntable combines the advan-
tages of a manual unit with the convenience of perfect
automatic record handling—without sacrificing playback
performance.

The Worm’s Eye View

The underside of the tumntable is revealing.
Compare it with the underside of any unit you choose
%nld gou’ll be struck by the simple, clean appearance of the

Many moving parts found in turntables with auto-
matic features have been eliminated. (We’ve sold and serv-
iced millions of automatic record players over the past 37
years and one thing we’ve learned is that simpler is better
and less is more.)

The motor is a 24-pole, 300 RPM unit. It has the torque
to move the platter to playing speed in % a revolution.The
1800 RPM units used in automatic turntables are simply
no match for its smoothness, silence, and durability.

Only B'I-C has a 300 RPM 24-pole motor.

The 4 shock mounts at the edge of the unit plate form
an acoustically damped interface between the unit plate
and base. These hollow rubber, spherical cushions were
designed specifically for BT'C Programmed Turntables.

Conventional units use metal springs.

Other Intriguing Features

The B-T-C tone arm includes features you won't find
on any other arm at any price.

The cartridge shell can be adjusted so that optimum
15° tracking can be achieved no matter how deep or
shallow your cartridge body is. &

Copyright 1974

except for the 980's electronic speed
and pitch control circuitry and its lighted strobe.
Accessories available include solid oiled-walnut wood base
matte black molded base —and hinged dust cover.

The 980 wili sell for approximately $200. The 960 for about $150.

B:[-C is a trademark of British Industries Co, Westbury, New York 11590. A division of Avnet inc.

Cueing time can be adjusted for from 1 to 3 seconds
via a knob on top of the unit.

Seven other adjustments can be made from the top of
the instrument which permit easy fine-tuning of the tone
arm system, to a greater degree than has ever been possi-
ble before.

The control tabs and linear scale for anti-skate and
tracking force adjustment are unique.

The cycle button which controls play is unique.

Etc. Etc.

Dependability

BI'C Programmed Turntables are made in the United
States, in our own factories. We mention this because
quality control is probably the most important factor in
building this kind of equipment. The fact that the specifica~
tions for these turntables have been created and quality
controlled by B-I-C is more important than you might
guess.

Also, the considerable investment you are making in
a BTC turntable is going into the turntable—not mto
import duties, currency fluctuations, and transportation.

Performance

The BI-C 980 and 960 bring you an order of perform-
ance which is both outstanding and fast becoming essential
in the new era of 4-channel reproduction.

They are bound to be copied.

For the time being]}lhowever, they are absolutely
unique in their field—tundamentally different from any
other turntable, be it fully automatic, single-play auto-
matic, or manual.

We barely have space here to hint at the things you
should know about these turntables.

Your audio dealer has a comprehensive 26-page book-
let about them which includes performance figures, dimen-
sions and details about the B'I'C 2-year warranty.

Get this booklet . . . or write for more information to
Dept. A, British Industries Co., Westbury, N.Y, 11590.

We think you ought to compare turntable features
before you buy. And if you compare ours with any and all
others you're considering (price no object) we'll be happy.
We think you will be too. .

DO

The 980 and 960 are identical

Check No. 8 on Reader Service Card




Be sure
to attend. ..

THE AUDIO
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10017 (212) 661-8528

PUBLICATIONS OFFICE
* (212) 661-2355

Audioclinic

Joseph Giovanelli

Rise Time

Q. What is meant by “rise time”? How
does rise time pertain to the sound of an
amplifier’—Rawn  Stafford, Gaines-
ville, Florida

A. “Rise time” refers to the amount
of time required for a pulse fed into
an amplifier or other device to produce
full amplitude at its output. Hopefully,
this will happen as soon as the pulse
enters the amplifier. In fact, however,
there is a certain amount of time re-
quired for the various circuits to produce
their outputs.

The faster the rise time, the better
the equipment will reproduce transient
sounds such as percussion instruments.

Pink Noise

Q. What is “pink noise”? How is
Y-octave pink noise used in testing
equipment’—Paul C. Lutz, Louisville
Kentucky

A. If one built a noise generator,
chances are that the noise would pro-
duce signal over the entire audio spec-
trum. If one devised a filtering system
however, this noise could be produced
over a portion of the spectrum only. It
is this reduced noise bandwidth which
we refer to as “pink noise”.

The Y5-octave “pink noise” is a special
case of such pink noise, where the
spectrum is divided into very narrow
segments, each of which is !3-octave
wide.

Such pink noise segments are often
used to evaluate the performance of
equipment because its waveform is
often difficult for equipment to re-
produce, especially with transducers,
such as loudspeakers. The waveform
produced by the speaker or other device
is compared to the waveform of the
“pink noise” which feeds into the device
under test. The closer the input and
output waveforms appear to be alike,
the better is the equipment under test.

Listening rooms contain very sharp
peaks and dips in their frequency
response. They are often narrower than
a !4-octave portion of the audio spec-
trum. However, these !5-octave segments

6

represent a good compromise between
performance and the complexity of
the controls required on equalizers
designed to correct for these peaks
and dips of listening rooms. What
happens is that signals are transmitted
by means of calibrated transducers, and
picked up at some other point in the
room to be adjusted, by suitable, cal-
ibrated microphones. The signal con-
sists of pink noise. A room equalizer,
consisting of !5-octave boost and cut
modules is used, and the controls are
adjusted for best overall frequency
response at some given listening point
in the room. Note that the equalizer
modules are made to match the seg-
ments of the pink noise used for cali-
bration.

Connecting VU Meters to a Power
Amplifier

Q. Could you tell me how [ may attach
two VU meters so that I can monitor
the sound level from my stereo sys-
tem? My equipment comprises a Dyn-
aco PAT4 preamplifier, Dynaco Stereo
120 power amplifier and KLH 5
speakers, Sansui AM|FM tuner and a
Miracord table.—Phillip E. Kalanz,
Victorville, California

A. VU meters are connected across
the speaker terminals of each channel.
When calibrating, they should show
you proper channel balance. Their cali-
bration can be made to show when the
amplifier is driven to maximum power
output or can be set for a zero VU
reading at some listening level which
you would not want to exceed. If this
listening level represents the lower
power requirement, this is the best
way to use the meters. | will assume
that this 1s what you want to accom-
plish.

I you have aproblem or question on audio,
write to Mr. Joseph Giovanelli, at AUDIO,
134 North Thirteenth Street, Philadel-
phia, Pa. 19107. All letters are answered.
Please enclose a stamped, self-addressed
envelope.
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To listen to a Fairfax Supersound system is to listen with no distortion and no
coloration. You hear only the natural sound apd preseunce of the source, with true
piteh, zero overlap and total musical balance.

Sound i3 not the only area where a Fairfax Supersound speaker system
outshines the competition. Our cabinetry, cut and crafted in our own fac-
tory, is made of the finest American oiled walnut veneer, and the craftsman-
ship rivals that of the finest furniture mzakers.

Fairfax speaker systems are recognized {and sold) throughout the free world INDUSTRIES INC.
as superior sounding speakers. " 900 Passaic Avenue.

Wou owe it to yourself to make a side-by-side comparison test of a Fairfax ~ _Fast Newark New Jersey 97029
speaker with any other speaker you’re considering.”

“If your dealer is not a Fairfax dealer and you want to make the comparison, have him contact us and we will send him a pair of speakers for your evaluation
No ether speaker manufacturer has the confidence ta make such a claim.

Check No. 12 on Reader Service Card

FAIRFAX
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The only cassette deck
in town.

All cassette decks offer convenience.
And simplicity of operation. Now let’s
separate the men-decks from the boy-
decks. There is only one moderately
priced cassette deck which offers
performance specs not touched by
any other cassette deck in the world
(except our own more expensive 450).
The TEAC 360S.

For openers, it has a memory
rewind counter (to simplify your
“search” time), a Light Emitting
; Diode (to warn you of sudden peak
levels during recording), separate 3-position bias and equalization
switches (to adjust for different types of tape).

Yes, but what about the sound?

We thought you'd never ask. Because of our new transport drive
system, the TEAC 360S has an incredible 0.07% record and
playback WRMS wow and flutter —which is an engineer’s way of
proving the 360S is virtually free of noise which has characterized
most cassette decks.

Now add Dolby* Noise Reduction circuitry, enhanced by Dolby
calibration controls and tone generator, and what do you have?

The only cassette deck in town. (Present TEAC company excepted.)

Check it out first thing.

The TEAC360S.

TEAC

The leader. Always has been.

*Dolby is a trademark of Dolby Luboratories, Inc.
TEAC Corporation of America— !eadquarters: Dept. A-42A, 7733 Telegraph Road, Montebello. California 90640 —~TEAC offices in principal cities in the United States, Canada, Europe, Mexico and Japan.
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DC300A

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

The DC300A is rated at 150 watts per
channel continuous into 8 chms, 300 w/ch
continuous into 4 ohms (both channels
driven) or 500 watts continuous into 2.5
ohms (single channel driven). Each channel
has eight 150-watt output transistors! For
600 watts continuous 8-ohm output, it con-
verts easily to a mono amp, so you candrive
a 70-volt line directly without a matching
transformer.

With separate level controls and cir-
cuitry for each channel, the DC300A is
almost twoamps inone. Great for bi-amping
or for driving two separate systems.

The exclusive new DC300A output
protection circuitry practically eliminates
servicing. Even better, it can drive any
speaker load, resistive or even totally re-
active, with no protection spikes, thumps or
flyback pulses.

A fantastic new IC front end sets new
world's records for low distortion and noise.
Stringent factory testing brings you one
step closer to install-and-forget field de-
pendability. The price is under $700, and as
two amps in one, it will probably give you a
surprising cost-break on your next multiple
amp system.

To discuss your special application or
request detailed technical data, phone
(219) 294-5571 or write CROWN, Box
1000, Elkhart, Ind. 46514.

crown

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

Tape Guide

Herman Burstein

Adjusting Bias

Q. When adjusting bias on the left
channel of my Ampex AG-500, the VU
meter reading increases with adjusi-
ment, even though peak output on tape
has been reached. The right channel
will peak and the indicator shows an
output drop on the VU meter as the
bias peak is passed. Both channels are
recording OK, but monitoring from the
left channel is guesswork due to the VYU
needle standing halfway to O VU. Can
you please advise me on troubleshoot-
ing?—Howard Levi, Chattanooga,
Tennessee

A.Possibly the record calibration of
your VU meter, left channel, is incor-
rect. This is suggested by your state-
ment that the VU pointer fails to reach
O when recording on the left channel.

From your description, I am doubt-
ful that you are adjusting bias correctly.
Using an input signal of about 1,000
Hz (Ampex sometimes recommends
other frequencies), bias is to be ad-
justed until ourpur signal reaches max-
imum. It is sometimes recommended
that bias be further increased until sig-
nal output drops about ' dB. Thus a
correct adjustment of bias would call
for the VU pointer going up when the
meter is set to read bias but down
when the meter is set to read output
signal.

Possibly on your left channel you are
mistaking a bias decrease for a bias in-
crease. A bias decrease would cause
signal output to increase slightly, using
optimum bias as a reference.

Playback Equalization

Q. I have a question about playback
equalization at 15 ips. Is the NAB
curve for 15 ips the same as for 7-1/2
ips? | have found that when recording
at 15 ips on my tape machine, a modified
TEAC A-4010S, I can get a flat-sound-
ing record-playback response by reach-
ing behind the machine and disconnect-
ing the equalization cable between the
transport and the recording electronics.
(This does not affect playback equal-
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ization, merely record equalization.)
I have never had occasion 10 run a
curve ar 15 ips with the above-men-
tioned cable unplugged; the only cri-
terion I can judge it by is that it
sounds good. And good sound is what
the whole game is all about.—Name
withheld

A. 1 don’t know why you get sound
more apparently flat to the ear with
the record equalization cable unplugged.
At 15 ips, the record equalization (tre-
ble boost) isn’t nearly as much as at
lower speeds, so that unplugging the
cable may not make much audible dif-
ference. Also, unplugging the cable
may compensate for some other fault,
such as a deficiency in treble response
due to a worn playback head.

The NAB playback characteristic is
the same at 15 and 7-1/2 ips; the only,
and slight, difference in the equaliza-
tion provided by the playback preamp
might be to allow for differences in
the playback head’s response at very
low and very high frequencies at the
two speeds. What basically differs be-
tween the two speeds is record equaliza-
tion. At 15 ips, less treble boost is
required in order to compensate for
losses that occur in recording. The
means of adjusting record equalization
at 15 or 7-1/2 ips is as follows. First,
the machine’s playback equalization is
adjusted to provide flattest possible re-
sponse when playing a standard test
tape for the speed in question (it is
presumed that the machine has first
been adjusted for correct azimuth, and
that heads, guides, etc. have been
cleaned and demagnetized). Then the
record equalization is adjusted so as to
provide flat response on a record-play-
back basis (after first setting bias in
accordance with the manufacturer’s
recommendations).

If you have a problem or question on tape
recording, write to Mr. Herman Burstein
at AUDIO, 134 North Thirteenth Street,
Philadelphia, Pa. 19107. All letters are
answered. Please enclose a stamped,
self-addressed envelope
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Introducing Dual’s new generation.

A matter of subtle refinement rather
than radical change.

If you've known previous Duals, our new generation
will look familiar. Which is not surprising since no radical
change has been made in design or technology.

Dual, after all, is the multi-play turntable that music
experts— record reviewers, audio engineers, hi-fi editors —
have long preferred to use in their personal systems.

The reason is simple: Dual provides superior
performance (with the added convenience of being fully
automatic). And because of Dual’s proven reliability, many
owners are reluctant to give up their original Dual;
even after ten years of constant use.

Through ’rhe years Dual has
intfroduced many *firsts” among
automatic turntables: pitch control;
separate anti-skating scales for

Dual 1225, 5129.95

Dual 1228, $189.95

\/

different stylus types; gimbal tonearm suspension, and
rotating single-play spindles.

Dual engineers have never strayed from their
original concept: to build every Dual turntable with more
precision than you are ever likely to need. For example,
eventhe lowest-priced Dual cantrackflawlessly at onegram.

Another Dual policy: refinements introduced on
the higher-priced Duals typically appear later on the
lower-priced models. For example: illuminated strobes,
rotating single-play spindles, low capacitance tonearm
leads and the special anti-skating scale for CD-4.

With these subtle refmements, each Dual

remains the most advanced multi-play

turntable in its price class. Radical
change, after all, is necessary

only when one is e
radically behind. ua‘

Dual 1229Q, $259.95

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

Exclusive U.S. Distribution Ageney for Dual

Check No. 39 on Reader Service Card




What's New In Audio

Benjamin Turntable

The Elac/ Miracord 820 automatic turn-
table features simplicity of operation-
by setting the turntable speed for 33 1/3
or 45 rpm, the tone arm automatically
scts stylus drop point. Other features
include a  pressure-formed platter
driven by a four-pole asynchronous
motor; variable pitch control with built-
in stroboscope ring, and calibrated
anti-skate mechanism for eliptical and
conical styli. Price: $129.95.

Check No. 60 on Reader Service Card

White Sound Analyzer

Model 140 is a real time analyzer fea-
turing an LED graphic display, I1 high
by 28 wide in 27 one-third octave chan-
nels from 40 Hz to 16 kHz. Each of the
channels consists of a double-tuned
filter for maximum rejection of out-of-
band noise, followed by a converter and
an appropriately weighted smoothing
network. A high-gain front-end, which
can be calibrated for display of true
dB-SPL using a standard dynamic
microphone, provides a dynamic range
of 40 dB-SPL to 110 dB-SPL in six
10-dB steps. A line input is provided for
analysis of line-level signals, as well as
a pink-noise generator, which provides
flat output from 40 Hz to 16 kHz at
either high level or mic level. Price:
under $2500.

Check No. 61 on Reader Service Card
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Shure Stylus for 78s

The SC35C cartridge and SS78E stylus
are specifically designed to play 78 rpm
records. In most cases, says the firm,
the combination will produce better
tonal guality and less surface noise be-
cause the large elliptically-shaped stylus
tip plays a different section of the disc’s
groove than a standard conical tip does.
This cartridge and stylus assembly can
be mounted in any equipment which
permits tracking at the proper 4-to-5
gram range. They can play all lateral
78 rmp discs or can be wired to play the
vertically modulated “hill and dale”
electrical transcriptions. Price: SC35C,
$24.00; SS78E, $12.00.

Check No. 62 on Reader Service Card

Braun Loudspeaker

The L 8I0A is a three-way acoustic
suspension system employing two active
8-in. high compliance woofers said to
produce optimum transient response
and improved low mid-range disper-
sion. The midrange driver is a 2-in.
soft-dome acoustic suspension system
using a single layer voice coil and 5-1b.
magnet structure. The tweeter is a l-in.
soft dome, driven by a 15,000 Gauss
magnet, whose specifications are said
to result in excellent dispersion and
transient response at low distortion
level. Frequency response is 20-20,000
Hz DIN; crossover frequencies, 500/
4,000 Hz; impedance, 4 ohms: mini-
mum amp power required, 20 watts
(rms); size, 25% in. H x 12% in. W x
11% D; choice of finishes and grilles.
Price: $299.50. Optional floor stand
(LF 700): $37.50.

Check No. 59 on Reader Service Card

Audio Response Analyzer

0y ]
ACOUSTIC RESPONSE

ANALYZER ‘

COMMUNICATIONS COMPANY

L
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Communications Co., Inc.’s ARA-412
response analyzer converts almost any
oscilloscope into a real-time audio ana-
lyzer covering the frequency range from
40 Hzto 16 kHz with 27 parallel bandpass
filters. It can be used for testing
speakers, mics and tone controls, as
well as adjusting crossovers, tape heads,
and equalization. The display range is
27 dB, which can be shifted continu-
ously over the entire measurement
range. Outputs are vertical to 150 mV
d.c. input to any ’scope, horizontal to 500
mV d.c. external sweep input to any
scope. Price: $1295.00.

Check No. 64 on Reader Service Card

Literature

The new 1974 catalog from Brookstone
offers 68 pages of high quality, hard-
to-find hardware. The collection in-
cludes unusual craftsman’s hand
tools, small power tools, outdoor gear,
garden tools, cutlery, welding and
soldering equipment and more. All
products are covered by a full money-
back guarantee and are available
only by mail. For a year’s subscription
to the catalog (six issues), send 50¢
to: Brookstone Co., 4113R Brookstone
Bldg., Peterborough, NH 03458.
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AKAIl Tape Recorder

The 4000DB is the Deolby version of
AKATI’s popular 4000D5. It features
three separate heads for instantaneous
monitoring, SOS, SWS, and line/mic

Vor Disc Cleaner

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

AUDIO + SEPTEMBER 1974

mixing. The deck is a three-motor, two
speed, 7-inch component including auto
shut-off, pause control and expanded
scale VU meters. Price: $369.95.

Check No. 71 on Reader Service Card

Telephonics Headphones

Modet TEL-101F utilizes the Fixler
Effect patents, under license, for dis-
crete quadraphonic listening. Each
phone contains two high velocity, wide-
frequency range dynamic drivers. An
integral electrical network is user-adjust-
able for both channel separation and
“room size.” The TEL-101Fs are com-
patible with all standard amp head-
phone jack impedances. Frequency re-
sponse is 20 Hz to 20 kHz and the
‘phones weigh 20 oz. An optional
“Quadramate” ($25.00) permits the
’phones to derive four-channel sound
from stereo sources and has controls for
channel separation and “depth.” Price:
$75.00.
Check No. 72 on Reader Service Card

Nagy Tape Splicer

Faster cutting and better splices are
promised with the Model 6525 Nagy
Tape Splicer, which incorporates a self-
sharpening shear, replacing the razor.
A precision dovetail groove secures the
tape during splicing, while the block
itself may be secured via %-in. mounting
holes. The Model 6515 handles cassette
tape. Price: $16.95.

Check No. 73 on Reader Service Card
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PROBLEM

THE BGW 250
DOESN'T HAVE—

e Fuses

e Knobs

o Meters

s Current limiting
e Hum

e Noise

e Thumps

e High price

BUT, IT DOES HAVE —

s Enough muscle to drive 2-ohm loads
(340-watts*)

e Absolute speaker protection
(exclusive BGW SCR crowbar)

e Virtually unmeasurable distortion*

e Modular construction

¢ 12 rugged 150-watt output transistors

e High speed magnetic circuit breaker

o True op-amp front end

e Heavy %¢' thick rack panel

o Totally enclosed heat sinks

¢ 660-square inches of efficient heat
radiating surfaces

e Rugged steel chassis

*Guaranteed specifications:

Power output—total average continuous
power, both channels driven. 180-watts
into 8-ohms, 270-watts into 4-ohms.

Harmonic or I.M. distortion—less than
0.1%.

Hum and noise —better than 110-dB
below rated output into 8-ohms.

Power bandwidth—less than 5-Hz to
greater than 50-KHz.

MORE —Other advanced BGW products
include 600 and 1000-watt stereo
amplifiers, the only kilowatt quad
amplifier, the 1500-watt mono “arc-
welders” special, and a high perform-
ance quad preamp.

=i
D

in Canada... Recrion, Limited
23 Vesta Drive
Toronto, Ontario M5P 226

Check No. 31 on Reader Service Card

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




[ Behind The Scenes

HE MOST remarkable thing
about the 1974 Consumer

I Electronic Show was its rela-
tive similarity to the 1973 CES. Held
as usual in mammoth McCormick
Place in Chicago, the changes in this
year’s show could accurately be char-
acterized as moderate. There was a
little less extravaganza, less “hoopla,”
the usual aura of optimism somewhat
subdued. When one considers the pro-
found political, economic and social
upheavals this country has experienced
in a year’s time, changes which in-
exorably are changing our way of life,
the relative stability, the “sameness” of
this 1974 CES augers well for our in-
dustry. In spite of rising prices and
some “belt-tightening” here and there,
the high fidelity industry apparently is
going to maintain the momentum it
has enjoyed for the past decade.

As is usual, attempting to cover the
CES 1s a drag. Between the vastness
of McCormick Place and hotel-hopping
in seach of the demonstration rooms of
the various audio manufacturers, it is
inevitable that you just can’t “catch
everybody’s act.” So my apologies in
advance, and no slight intended . . . to
those exhibitors whose demonstrations
I simply was unable to attend.

For some months previous to the
CES, it was predicted that at the Show
there would be an extreme prolifer-
ation of universal receivers incorpra-
ting IC chips for CD-4, SQ, and QS.
Not only did this not fully materialize,
it also appeared that there was a mild,
but general diminution of interest in
quadraphonic sound. Audio Times, an
industry publication, headlined a story
“CES spotlight shifts back to two-
channel.” 1 thought this statement was
a bit strong, but there was no arguing
that some prominent manufacturers
did not show any new quadraphonic
equipment. A number of industry
people expressed disappointment in
the slow growth rate of quadraphonic
sound, while others felt that quadra-
phonic sound had advanced faster and
had made a greater impact than stereo
in similar time spans. At any rate there
was still plenty of quadraphonic equip-
ment on display, even if some of it was
not quite up to full complements of
four-channel IC chips. For example,
CBS claimed that at the CES there
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Bert Whyte

were 80 items of audio equipment with
SQ decoding circuitry. They further
stated that no less than 20 new quad-
raphonic models”did indeed have SQ
ICs with full-logic decoding capability.
Some of these chips were in receivers
with regular discrete CD-4 and QS
circuitry. As you might expect, Pana-
sonic/ Technics and JVC showed sev-
eral models of quadraphonic receivers
utilizing CD-4 1C chips. Understand-
ably, Sansui had several receivers, in-
corporating their QS Vario-matrix IC
chip. But it must be said that no com-
pany was marketing a quadraphonic
receiver with IC chips in all the four-
channel formats.

There is no doubt that stereo receivers
made a big impression at the Show, with
a number of companies putting a strong
promotional push behind their offerings.
The trends in the stereo camp seems to
be bigger and better high end products
featuring high amplifier power. Pioneer,
Marantz, and Sylvania had units with
up to 125 watts continuous power per
channel at 8 ohms.

However, by far the biggest stereo
news at the CES was that the FCC has
approved Dolby FM broadcasting uti-
lizing a 25 microsecond pre-emphasis,
instead of the present 75 microsecond
pre-emphasis. FM broadcasts of the type
proposed will be allowed without notifi-
cation or application to the FCC. The
25 microsecond technique was detailed
in these pages some months ago. Briefly,
the lowered pre-emphasis of high fre-
quencies reduces the dangers of over-
modulation during transmission. How-
ever, present FM tuners and receivers
with 75 microseconds de-empbhasis,
would obtain a dull sound if such a
change in transmission were made in-
dependently. Dolby B-Type noise re-
duction broadcasts normally appear
brighter if the listener is not equipped
with a Dolby decoder. By having a sta-
tion broadcast with the 25 microsecond
pre-emphasis and Dolby B encoding,
high-quality compatible reception is ob-
tained by all listeners. The listener
with conventional FM receiving equip-
ment will benefit by a reduction of high
frequency distortion, an increase in
program level, or both. The listener
equipped with the 25 microseconds de-
emphasis circuit and a Dolby B decoder
will obtain considerably improved

signal-to-noise ratio, full program dy-
namic range, better reception in weak
signal areas, and reduced likelihood of
interference. Broadcasters who transmit
with this technique can provide listeners
with a signal quality which otherwise
would require an increase in transmitter
power by almost 20 times. At the Show,
Marantz and Tandberg stole a march on
the competition with receivers equipped
for 25 microsecond de-emphasis. (See
Marantz 4400 test in this issue.—Ed.)
1 believe there is also a Lafayette tuner
similarly equipped. Needless to say,
many stations are investigating this new
way to better quality FM, and in fact
during the Show, Chicago’s prestigious
WFMT was broadcasting with Dolby
B/25 mS.

One of the most interesting new
quadraphonic developments was a new
type of SQ decoder called the Tate DES
(Directional Enhancement System).
The system uses an IC chip developed
by Martin Wilcox, former chief engineer
of Sinclair, who, in association with
Wesley Ruggles, will be manufacturing
the chip. Destined initially for OEM
users, in about six months their own
brand of decoders should be available.
In essence their DES goes beyond the
most sophisticated logic decoders, and
they claim channel separation of 40 dB.
Since the best stereo phono cartridges
just about reach 35 dB separation, this
is really an eyebrow-raising statement!
Nonetheless, in my opinion, and the
opinion of others who heard the system,
we had to conclude that this does in-
deed furnish extraordinary separation,
even with difficult SQ recordings con-
taining simultaneous information on all
four channels. Nor could any pumping
or breathing of the system be detected,
although it must be admitted that our
listening span was necessarily limited.
No prices were quoted, but if the Tate
DES can be marketed at a reasonable
figure, SQ will have gained a formidable
weapon.

Four-channel open-reel tape re-
corders, many of them in the higher
price brackets, were noted in profusion
from the likes of Teac, AKAI, Dokorder,
Pioneer, etc, etc. I still ask the question
... and not in a nasty way . . . what do
the owners of these machines record on
these units, and do they, in fact, record
in the quadraphonic mode?
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YOUR ULTINMIATE AMPLIFIER

The Dynaco
Stereo 400

It's all you've ever wanted in
an amplifier. Power—400
watts at 8 ohms, 600 watts
at 4 ohms; unsurpassed
stability with any speaker;
cooling capacity without
equal; unmatched protection
for both amplifier and
speakers; and sound quality
that draws raves from solid
state and vacuum tube
fanatics alike. A thousand
square inches of heat sink—
1.2 pounds of aluminum for
each output transistor—plus
space for an optional fan.
Relay DC protection, plus
exclusive DYNAGUARD™
speaker saver and a host of
additional safeguards make
the Stereo 400 the most
reliable, as well as the best
sounding amplifier extant.
Optional illuminated

meter kit—$75.

Build it in 3 or 4 evenings
with Dynaco’s easy step-
by-step instructions, and the
simplicity of a single full
color pictorial diagram.
Still dubious? Send $2.50 for
the detailed manual.

$449 kit; $599 assembled.

Build the kit
and save!

olynaco

Division Tyco Laboratories

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

Gentlemen:

|

| Please send your new FREE full I
color Dynaco catalog of speakers I
and components. |

|

|

|

| Name __ e = -
| Address__

City — _ - -
|

| state _Zip.
.



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

At the Infinity room, the center of
attraction was an updated model of their
tri-amplified Servo-Static speaker
system. Complicated and expensive
though it may be, this is one of the most
impressive sounding speakers extant.
On a lesser scale in size, their new
Monitor column-style speaker was a
very clean performing unit, especially
when driven by Infinity’s unique Class-
D switching amplifier. 1 visited the
Infinity plant on a recent trip to the
Coast, and gained a good insight into
the manufacture of their interesting
products. 1 plan on reporting on this
visit very soon.

One of the most interesting and
provocative exhibits this year was that
of Braun, whose loudspeakers are im-
ported from Germany by the Analog
and Digital Systems company of Cam-
bridge, Mass. Their Braun LVI020 is
a tri-amplified acoustic suspension
system, employing a 12-in. woofer
driven by its own 55-watt amplifier,
2-in. mid-range unit driven by a 30-
watt amplifier, and a I-in. tweeter
driven by a 15-watt amplifier. An elec-
tronic crossover and input and level
controls for each amplifier are incor-
porated in the enclosure. The result is
a smooth, uncolored sound, with fine
transient response and good solid bass
in a moderate-sized enclosure. 1 should

mention that the Braun loudspeaker
drivers are imported into this country,
with the cabinets being made here for
most of the line. Okay, this is a fine
high quality speaker, but imagine if you
can, a speaker system smaller than a loaf
of bread. It is a two-way, bi-amplified
car speaker, with a I-in. soft-dome
tweeter and a 4-in. long excursion
woofer. There is a little black box power
conditioner which converts 12 V car
voltage into 60 volts to drive the power
amplifiers. Since this is a stereo system,
another little black box contains four
power amplifiers (150 watts rms total),
two active equalizers, and two electronic
crossovers. When one of the Sheffield
direct-disc  recordings was played
through this system, the very clean,
high-powered output from these dimin-
utive speakers was nothing short of
amazing. As if this wasn’t enough, ADS
showed a digitally controlled pre-am-
plifier quite unlike anything I'd ever
seen before. Approximately 4-in. high,
by 4-in. wide, by 10-in. in depth, there
are no visible controls or knobs. Instead,
there is a sort of plastic faceplate, with
red digital readout, and with various
functions such as volume, balance,
bass, treble, etc. marked out on the face
of the plastic. Touching the marked
function, with a pressure of less than a
gram, causes two tiny gold balls to
come together and complete a circuit.
For example, if you touch “volume
increase,” the digital display actually
shows the increase in decibels! Con-
versely for attenuation. You can do end-
less tricks with this device, and an
option will be a wireless remote control
permitting adjustment of a quadra-
phonic system from the optimum seating
position in the listening room! Delivery
of this unit is expected in the fall, at

-
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about the 500 dollar level.

In my February 1974 article on the
Burwen Labs Dynamic Noise Filter, 1
suggested to Dick Burwen, that a con-
sumer version of his device would likely
be well received if he could produce
one for a reasonable price. Sure enough,
at the CES there was the Burwen
exhibit showing the Model DNF 1200
Dynamic Noise Filter for $249.95.
Dick Burwen tells me he sold quite a few
of the units at the Show, and his head-
phone demo was very effective. Dick
has just sent me one of his new units,
and I will report on it in the near future.

You can always hear good music and
sound at the Crown International demo
room and this year was no exception.
My good friend Clyde Moore, the genial
sales V.P., was showing production
models of his OC-150 stereo output
control center, along with prototypes
of his new electronic crossover. A big
Crown four-channel tape deck was
furnishing music for the newly updated
versions of the Auralinear 212 speaker
system. These are hybrid units . . . dy-
namic woofer up to 350 Hz, and 12
special electrostatic panels carrying
on up to 30 kHz. These panels will put
out huge sound pressures without arc-
ing, and the transient response and
cleanness of this system is truly ex-
ceptional.

Things That Caught My Eye Around
the Show . . .

Manual turntables everywhere
an obvious trend and many companies
are jumping on the bandwagon with
some very sophisticated designs. On
the other hand, the new BIC record
changer is unusual in that it is belt
driven, and the rumble is said to be very
low. Dolby B cassette decks get fancier,
more complicated, offer some impres-
sive specs, and the average price now
must be reaching $350 and beyond.
My Cerwin-Vega friends were showing
a new brute force monitor speaker sys-
tem, and as usual the walls were bulging
from their incredibly loud, but very
clean sound. Audio Research demon-
strated their Magneplanar speakers in a
much larger room this year, and with
noticeably superior results. A super
smooth, unobtrusive sound. Not at
the Show, but in nearby Elk Grove
Village, Bang and Olufson were show-
ing their new Beogram 4002 phono
playback system, certainly one of the
most sophisticated and physically
beautiful designs P've encountered.
More on this unit when they become
available.

There we have it, the 1974 CES.
A little subdued this year, wearisome
as ever, but ultimately worth the end-
less trekking to see and hear the newest
our industry has to offer.
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No matter how much time, effort, or money you
put into your sound system, chances are it’s not giving
you peak performance—the level it was designed for.

Much of that gap in performance can be attributed
to the inconsistencies you find in most low-noise, high-
output tapes. The shape of the magnetic particles,
the density and uniformity of the coating, all contribute
to that total performance. And the more inconsistencies,
the fewer overtones and transient phenomena you hear.
gﬁ’;’?f’ij%% Audua’s’ different {from
:3‘%‘_2(%}5@, "’% anything you’ve ev,er heard
fﬁaﬁﬁﬁé?}ww;:& before. In fact, yow’ll prob-
st s 2 T3 7M ably find that it’s capable

s iy of delivering the finest sound
of any open-reel tape you
can buy, anywhere. Even
% better than our own highly
i rated SD. That’s why SD’s
been discontinued.

Audua was designed to

W provide higher output and

Other premium tape coatings:
random, sparse.

P4

How to make the sound system you bought

system you bought.

[ S

lower noise levels. That’s because TDK designed a
unique process of uniformly applying Audua’s ultra-
[ine particles. Particles that are only 0.4 microns long
and with a length-to-width ratio of 10:1. In addition,
that process gives Audua a significantly better high-end
frequency response.

Here’s why: take a good look at the two micro-
photos. Audua is denser and more uniform. It can
capture more delicate harmonic overtones and transient
phenomena than that other premium tape.

So try Audua. It could make your sound system
perform like the sound system you paid for. Or maybe
even better.

Check No. 37 on Reader Service Card

TDhIK ELLECTRONICS CORP.
755 Eastgate Boulevard, Garden City, New York 11530
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port the passing of Murray G.

Crosby, one of the great minds in
our industry, and a dear personal
friend. Mr. Crosby died on June 8,
1974 at his home in Syosset, New
York. He was 70 years old.

Murray was one for the foremost
pioneers in FM radio technology
and for many years engaged in
communications research, princi-
pally in frequency and phase mod-
ulation, for Radio Corp. of Amer-
ica Laboratories in Riverhead, N.Y.
After a stint with Press Wireless,
he founded his own company, Cros-
by Laboratories in 1948. In 1953,
Murray developed his compatible

IT 1s with deep sorrow that [ re-

Murray G. Crosby

sistence on the retention of SCA
facilities, the Crosby system lost out
to the G.E./Zenith multiplexing
system, with its 16-dB poorer signal-
to-noise ratio on FM stereo broad-
casts. It is ironic, that Mr. Crosby
died the same week that the FCC
gave permission for the use of the
25 microsecond pre-emphasis in
Dolby B-type FM transmission,
which together restore about 13 dB
of that S/N ratio.

Mr. Crosby was justly honored
for his achievements. In 1940 he
was presented with the Modern
Pioneer Award of the National
Assn. of Manufacturers. In 1966, he
was the recipient of the Mervin J.

\

Active for many years in the af-
fairs of the IEEE, he was a Fellow
of that organization, as well as a
Fellow and Honorary Member of
the Audio Engineering Society.

Since 1961, Mr. Crosby had been
engaged in engineering, consulting,
and inventing. Holder of over 200
United States and foreign patents,
his last patent, on a sub-audible
coding system for statistical verifi-
cation of FM radio and TV com-
mercials, was issued to him the day
before he died.

Murray was a quiet, affable man,
with a great sense of humor. We
shared a mutual love of the sea,
and I have fond memories of many

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

Kelly Award from the Institute of
Electrical and Electronic Engineers,
for “outstanding contributions and
advances to the art of telecom-
munications.”

boating trips we made together. It
was an honor to have been a friend
of such a brilliant man. He will be

missed.
Bert Wh }y
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Daily frustrations make

a person want to get away

5‘ from it all. And, the UTAH MP-3000
S

(’\ peaker will take you there better, faster

than any comparable unit. With the MP-3000,

you know you are in Tabhiti, Paris or even Kentucky.

Your day becomes more pleasant, too, as the
MP-3000 conquers the sound barriers.

MP-3000 combines the rare attributes of sound and
styling. Clean, undistorted sound comes from this

: / = 4-speaker, 3-way speaker system. The oiled and

hand-rubbed walnut veneer cabinets, and unique

~ ~ grille of sculptured foam are both acoustically and
N

geometrically beautiful. The system contains a 15”

high compliance woofer with a 2” voice coil, as well

as two horn-loaded-dome-tweeters. It's a distin-
g guished combination of well-defined, distortion-free

sound reproduction. Size: 27" x 20%2” x 14” deep, ex-
ﬁ cluding base. Shipping weight: 70#.

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

/., UTAH ELECTRONICS

Huntington, Ind. 46750
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$50 out of every $100 you spend on a hi-fi receiver
may be on wasted sound!

Poor room acoustics . . . thin walls . . . low ceilings . . . unusual room
layouts . . . individual characteristics and mismatches of the various
components can all rob you of the sound you're paying for.

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

So do.n’t pay for wasted sound — control it with SEA — a patented
graphic equalizer tone control system only in JVC components.

JVC HI-FI the best value your money can buy.

VR-5525

4VR-5446
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Audio ETC

Rimsheen

As one Japanese map and guide
sheet puts it for its Japanese users,
Hellow again! No matter that the
spelling is off; the intent is clear—
moshi moshi in the local language. But
in Japan the Japanese don’t use the
vernacular for headings and saluta-
tions if they can find an English word—
even if they must invent the English.

It’s wonderful. The body of texts is
of course in Japanese characters. But
the categories, the titles, the eye-
catching slogans, are now almost
universally in our language, as are the
delicacies offered in stores and the
items of the popular Japanese menu.
Such a creative people! The intuitive
tradition of many centuries, the ele-
gance, the artistic sensitivity, are far
too strong to be lost in the shuffle to
go Western. Their “Western” food,
everywhere, is aboslutely delicious—
and so different. Very Japanese. And
the language called English is the
same.

I laughed myself sick over Japanese
English when 1 was there, but the
laughter was backed by respect, of the
same sort that we in audio must
accord the Western-derived Japanese
hi-fi equipment now so prominent in
our own markets. It is a strong, intel-
ligent, and creative use of English that
leads these people into such endear-
ingly amusing, such delightfully unin-
hibited exploration of a foreign mode
of expression. It's the same creative
use of electronics technology that
brings us the hi-fi, so familiar to us
from AKAI to Yamaha (Zenith having
dropped its Japanese line a while
back).

Take, for instance, Mix Pigg. Yep,
that’s precisely what it said on the
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Edward Tatnall Canby

menu of a busy Osaka (I think) noon-
time eatery. You could also order
Mushroom Pigg. Then there was a list
of goodies under the general category
SPECIAL SERVES SET. You could
have a Sand Wich Set or a Hot Dog
Set. Also a Sand Wich Hamberger Pizz.
And more. My colleague Ivan Berger,
of Popular Mechanics, was immed-
iately intrigued by the Cheese Berger,
since he had once found a similar
berger in a place called Ivan’s some-
where in our own Southwest. The Ivan
Berger.

For dessert there was a special—
Tropical Ice Cream (a Special Serves
Set?). Relationship to a baked Alaska?
I didn’t try it. In fact, I ended up with
a plain old Chocolate Sundae, but had
to leave most of it because the lines
of waiting Japanese behind every seat
were getting longer and longer. The
place was jammed and when my fast-
eating friends left me, there 1 was, the
only non-Japanese anywhere in sight.
This was strictly Japanese eating, I
assure you. The name of the crowded
sundae joint was NICE ICE CREAM.
So you see what creative English is
like.

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

Scott line up next to Sony and Pioneer.
Or is it?

One could almost speak of the
young Rome gobbling up Greek cul-
ture in its haste to expand—but let’s
not, because this is different. Japan is
both very young and very old, which
is a curious state of national existence.
Wolfing down a new outside culture—
yes, even unto Mix Pigg. But by no
means abandoning some 2500 years of
pretty much isolated traditional civili-
zation, untouched by Western ideas, to
all intents and purposes, until the day
before yesterday. The conversion to
Westernism, the gobbling up of West-
ern ideas and technologies and lan-
guage, is sudden, all-out, and violent
and it is far from completed.

The longer one stays in Japan, the
more one realizes that this extraor-
dinary energy of conversion, the
seemingly uncritical and headlong rush
into Western ways, is the product of
this very contradiction between old
and new. Like the almost violent hy-
brid vigor out of two crossed plant
lines, distinct but related, these two
highly developed civilizations of ours
all but unknown to each other for 25
centuries or so are suddenly crossed,

in less than one century and mostly the

last quarter of that! A true flare-up, a
supernova.

It is the smaller, older culture, dor-
mant for so long, that has produced
the hybrid energy. Our own has pro-
vided the fuel but it is theirs which
runs on it. We are passively affected,
mainly by the feedback of products
and ideas.

Sometimes this concentration is
more than we can take. We simply are
not geared for such intensity. Last
week 1 got a succinct 'phone report on
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BUYERS WIND
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THAN THEY NEED
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TAPE RECORDING

Reason: They bought one or more
makes before choosing Revox.

Qur warranty records show that
on average only one Revox buyer in
six has never had a tape recorder
before.

QUALITY

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

Select a recorder that will neither
add nor detract from the original.

Choose the New Revox AT00 or
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new machine try to find one
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it will outperform other makes of
new equipment at the same price.
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Save yourself the cost of
experimentation in tape recording
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a Japanese tape recorder motor that
had failed me at 7Y% ips, though 15 was
OK. Yes, they said, the slow speed
windings were gone. But they wouldn’t
touch the thing. Only Japanese fingers
could get into thar motor! If we did
fix it, we would charge 100 times the
cost of a new motor. Exasperation!
And it is, indeed, a beautiful motor,
too fine for our clumsy repair fingers.
I'm not sure what the lesson is but it’s
part of the picture. Maybe it was my
bungling that made it fail? My mind is
still open.

On Japanese color TV (fresh and
new in every hotel room) the com-
mercials are as rampant as ours and
much gaudier. Instead of one-minute
plugs, theirs run only about ten sec-
onds—but they come 15 or 20 in instant
succession, all in moments. Hyper-
activity! No time to go any slower.
Such interesting shapes and designs,
even so, especially in the dramatic
Japanese written characters, orna-
mental without even trying.

Maybe I'm nuts but I found the
same thing in the Tokyo business
streets—beautiful to look at in all their
color and variety, consummately artis-
tic, those photogenic characters
splashed over dozens of tall vertical
signs and hugely built into the tops
and sides of buildings in vivid colors,
the sidewalks below them awash with
overflow goods parked along the curb,

and around and between, that care-
fully tended greenery and extreme
neatness which no amount of West-
ernized hurry has yet forced aside. A
color-conscious and form-conscious
civilization still, as it has been for
centuries. I only wish we had one
hundredth of that feeling for our own
street displays. (Of course, admittedly,
I can’t read the Japanese characters on
the signs so they are for me an ab-
stract art. Would the Japanese feel the
same about our billboards? I doubt it.)

For all the Tokyo smog, which is
bad and gags the lungs, as it does in
all the big cities, and for all the indus-
trialization, which renders endless
miles of landscape into factory and
power-line scenery, these people have
not lost their sense of cleanliness and
order, which is next to godliness. So
little dirt! So much color. Such perva-
sively beautiful greenery, cultivated
and luxuriant in even the most over-
built areas, in the middle of city streets,
in verdant arrangements around park-
ing lots, between crowded hovels, in
front of stores, everywhere flourish-
ing and neat. Vacant lots? They are all
made into rice paddies, three-inch-deep
lakes with incredibly perfect rows and
rows of bright green rice shoots, all
hand planted, reflecting the sky and
the clouds and trees and factories. Ah,
for a rice paddy in Times Square.

And the elevated superhighway

Glossary of Japanese English Seen and Heard 1974

Typical misunderstanding:

English meaning: Next door.

Auto models (car names):

Radies and genrmen ...........
Glass ...

............................ Reliable
................... Chips (electronic)
................... Crossword Puzzle

Unfortunatery .................
Reyi-able .....................
ChiSSO 3. u sruws Bnbris 88 tatknd ne

ESPeciary . cwges xwsd Sadocsmes swoms 30eo6E »oie el oCr Gl s o Especially
Froating on Lubber ............
Discleeto soundo ..............
Reary enshoyed ...............
Need youa hairf ...............
Rimsheen .....................
Dizhitaw ......................

Eel ..srr 3560m7 oo m5ran Mo 36 -

..................... Discrete Sound
S eieii ... .... Need your help

............................. Digital

Flame
Unfortunately

Prototype
Floating on Rubber
Really Enjoyed
Limousine

Yield

English statement: “/t should go well with the meat.”
Japanese answer: “Yes—strawberries!”” (ichigo means strawberries.)
Japanese statement: "/t is just next to the door.”

Japanese sound: A/l four phrases of the “Big Ben’" tune on chimes.
Japanese meaning: Coffee break—at 3:20 p.m. for ten minutes.

Biuebird Fellow Max Cedric
Sunny Laurel Lancer
Violet Gloria

Cherry Skyline
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Ladies and gentleme\n

.............................. Grass

down the East Coast industrial cor-
ridor is tinted Pompeian red on its
concrete sides—suddenly, it is hand-
some. And the omnipresent narrow
gauge electric railways sport shiny,
clean trains in fruit flavors—I saw
peach, lime, grapefuit, lemon, pear
and raspberry. And not a graffito in
sight—who needs them. Everything in
Japan is color coded and the emer-
gency EXIT signs are green, not red.
Why not? They don’t say stop, after
all. They say GO (when & if). Reason-
able, yes? If you think Japanese.

Also quite reasonable to say yes,
yes!, beaming, when actually you mean
no. It is not good manners to say no,
in one word or in many. And it is good
manners, and considerate of the other
person, to tell him the things that
please him. So they do—and so snafu.

It is all extremely reasonable, if you
can only look at it the right way. Very
polite and very thoughtful. But it can
sometimes get in the way of Progress,
as our businessmen know. No? Yes.
The Japanese have lived with polite-
ness for centuries. Their language it-
self is built for factful circumlocution
and can scarcely be forced into a blunt,
factual statement of any sort; can
Japanese English be different? This is
much more profound than mere word
meanings—it is a mystifying clash of
temperament and way of life, as be-
tween East and West, and no amount
of translation can resolve the mystery.

For instance, after a long day of
factory visiting, our big Japanese bus
heads back towards the “hotaru” (as
you say to the taxi drivers)—the hotel.
Dinner, says our JTB guide, Tami, will
be at six-thirty. Good-natured groans
from us—can’t we make it seven? No
engagements for the evening. And the
dining room, after all, is open at least
until ten. A half hour more to rest, a
bit more late daylight to look around
with. Yes, yes! beams Tami, all smiles.
Yes, surely understand. And so we
relax, happily. Oddly enough, though,
dinner occurs at exactly six-thirty. You
figure it out.

One learns simply to wait for results,
to see what happens. As a Westerner,
you really do not know the results of
communication, until you see them.
English or no, here is a fundamental
aspect of the old civilization that has
scarcely changed in the few moments
since Westernism came to this little
country. Can we object? From the
other viewpoint, remember, we tend to
be blunt, tactless, self-centered and,
above all, inconsiderate of other
people’s feelings. One must proceed
with tact and care—that is what civili-
zation is all about, after 2500 years.

We can’t possible make an issue of
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Aw shuck. folk-...

The Shure V-15 Type 11l Cartridge is a product of which we are supremely
proud, one that took seven years of grueling laboratory work to take shape.
And, although we expected an enthusiastic reaction, the response we’re
getting is, frankly, a bit overwhelming to us. Hi-fi authorities and critics from
all over the world have written—each in his own way—that the V-15 Type IlI
sets a performance standard beyond any other cartridge available today.
They use words we wouldn’t dare use ourselves—Ilike ‘“‘the standard for years
to come,” “perfect,” ‘“‘ultimate,” etc., etc., etc. Please write for the highlights
of published reports we’ve assembled (ask for AL482)—and read and judge
for yourself. (We feel about it the way a proud papa feels about his new-
born’s photograph.)

Shure Brothers Inc. ®
222 Hartrey Ave., Evanston, lll. 60204 H — e W) — ¥ —i
In Canada: A. C. Simmonds & Sons Ltd.
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The BOSE name and a full
FIVE YEAR WARRANTY
are your assurances of relia-
bility and performance with
the BOSE 1800™ Professional

Power Amplifier.
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tion on the BOSE 1800 to:
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Address
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Mail to: BOSE, Dept. AP,
The Mountain, Framingham, Mass. 01701
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Introducing Radford’s
NEW state-of-the-art in-
tegrated amp! Pre-amp
distortionis unmeasurable
(0.001%). Total distortion
(0.02%) is better than any
other integrated amp or
receiver and better than
most  pre-amps alone.
Phono input (5SmV RIAA)
signal-to-noise  ratio is
-88 dB.

Beyond the specs, the
Radford HD250 Inte-
grated Amplifier sounds
like the best in the world.
It is.

AUDIONICS

Exclusive US Distribution
Agency for Radford Electronics

8600 NE SANDY BLVD.
PORTLAND, OR. 97220

The Radford HIGH DEFINITION HD250

Check No. 3 on Reader Service Card

right and wrong out of this. The prob-
lem s simply one of communication,
for useful results and for good human
relations. The human relations come
first, as the Japanese have long under-
stood. Work that out, establish a mu-
tual tolerance (no matter how diffi-
cult it may seem) and the rest follows.
The Japanese deal in people. We think
we deal in facts, in self-evident truths;
we think we are wholly objective,
etcetc. Not necessarily! Our language
does deal bluntly in direct fashion and
this can be an enormous advantage. Or
it can be all too dangerous. Even at
home, after all.

Every morning, we were summoned
to that bus at a precise moment, say
9:20 a.m. If one of us was not there,
the guide personnel immediately be-
came agitated, because we were sup-
posed to be there, and it was their
responsibility if we didn’t appear. In-
evitably, several of us would wander
off for a moment of morning air, to
buy film, visit the rest rooms—we had
the time; we’d be right back. Practical
American experience told us it really
wouldn’t matter and we wsgre right—
the bus was invariably late, usually by
40 minutes or so. But it did matter.
And so we took to arriving on time,
simply because we liked the guides, we
appreciated their intense efforts to
make things go, and we did not want
them to be agitated. It was that simple.

Philosophically, too, we really didn’t
mind waiting. Always something going
on around us, plenty to watch. Ameri-
cans are extremely good at casual
improvisation, when things seem to be
going wrong. The Japanese viewpoint
is that they shouldn’t go wrong—bad
planning. Both attitudes have merit.

Given all this, you can perhaps see
why the Japanese do such extraor-
dinarily precise and careful work.
That beautifully complex motor, the
marvelously neat and calculated inside
design of Japanese hi-fi, the same in
their astonishingly automated factories.
Things must always be right. And the
penalty when they are not is that pain-
ful thing, loss of pride, face. We have
it too, of course. But not such a degree.
Most assuredly, it is a remarkable spur
to human production and ingenuity!
No wonder my motor repair man was
exasperated in New York. How are
you going to cope with that kind of
thinking? In terms of wires, no less!
It just ain’t natural, from an Ameri-
can viewpoint, but it is both natural
and productive in its own Japanese
environment.

The Engrish ranguage? Most curi-
ously, the Japanese transpose R and L
sounds, though they can produce both.
I found, too, that their language is
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audibly easy for our ears;, once you
learn a word, you can pick it out from
a Japanese conversation. (Not so, for
instance, with French.) and once you
have caught the rules of transposition,
you can spot the adopted English too,
notably in discussions of audio where
English terms are used by the hun-
dreds. At the JVC demo in the Osaka
Audio Fair, I could get the gist of what
the man was telling his Japanese audi-
ence both the context and through
such tell-tale phrases as “discleeto
soundo” -discrete sound. Like the
ltalians, the Japanese add a final
vowel to our closed-off word endings.

The amusing part of the Japanese
English comes largely inadvertently,
out of the transpositions of L and R,
leading to all sorts of improbable ter-
minology and startling meanings not
intended—see glossary. Especially when
the earnest speaker becomes so eager
that, like anyone speaking a foreign
language, he slips a bit in his lin-
quistic thinking. But the anomaly slips
over into print as well-—perhaps the
Japanese ear hears L and R as the
same? We roared, one day in the bus,
as a big sign went by that said FLESH
FRUIT. It was flesh, all right, but we
did not attempt to explain the impli-
cations of sinfulness. Sometimes the
L or R or even a C or G gives was to
a Y sound in mid-word or at the begin-
ning. You wondered last month what a
Rimsheen was? A limousine. Qut at
Tokyo airport, Chicago on the
P.A. became Shi-yai-o. After a few
days of unexpected meanings, I took
to quietly writing down the linguistic
addlements 1 picked up en route. At
one point I made the mistake of pass-
ing my notes across the bus aisle to
our editor and his wife, who promptly
burst into suppressed merriment; it
was much too sudden an exposure, all
at once.

We agreed to publish a glossary and
you will find it attached, for your
pleasure, with the most friendly re-
spect from us over here to those who
have so valiantly plunged into our
tough ranguage as though it were their
very own, which it almost is. Nippon-
grish? No more odd than English after
swallowing (and altering) both Latin
and Norman French! If the British
could convert “Marie la Bonne” into
Marlybone, if in South Carolina “Beau
Fort” ends up as “Byoo-fut”, if my
Connecticut neighbors have converted
“Tower Dale” into Taradiddle and the
family Choiniére into “Schneer”—pre-
sent pronunciation—then surely a rim-
sheen out of Checker is as viable in
Tokyo as in Shi-yai-o itself. Even with
refthand dlive, and keeping to the yong
side of the load.
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Model PE2217

THE PERFECT MATE
FOR THE GREAT NEW syPER-POWER ppips:

For a SUPER-SYSTEM, match the 2217 with any of these TRUE 'State-of-the-Art" amps —

“FANTASTIC! | CAN HARDLY BELIEVE MY EARS...
VERY VERSATILE & CLEAN-SOUNDING AND
I REALLY LIKE THE SWITCHABLE PATCHING.”

... the most controls. .. the most flexibility ... the most functions. ..
the most useability...a $1,000 worth of control for $499.50!

SPECIFICATIONS and SPECIAL FEATURES

® ALL PUSHBUTTONS INTERLOCKED to prevent inadvertent program destruction > DISCRETE-OCTAVE EQUALIZATION CON-
TROL of ten octaves on each channel, -+ 12db each octave ® FULL-SPECTRUM LEVEL CONTROL for each channel « AUTOMATIC
CONTINUOUS MONITORING by light-emitting diodes for visual warning of overload in output circuits ® VISUAL ZERO-GAIN
EQUALIZATION BALANCING on music, white noise or pink noise ®» SELECTION OF TEST LITES on or off. « TAPE DUBBING BE-
TWEEN TWO MACHINES, with optional simultaneous equalizing and monitoring * DOUBLE-DUBBING into two recorders simul-
taneously ®» SEPARATE SYSTEM-SELECTION enables full use of all other functions during the tape dubbing operation  LINE OR
TAPE equalization selector « AUTOMATIC EQUALIZER-DEFEAT when line or tape equalizer is rot in use « FRONT PANEL TAPE
input-output jacks for easy 2nd and 3rd tape recorder hookup access ® TAPE MONITORING of either tape at any time ¢ TWO
stereo headphone jacks « MONO SELECTOR for left, right or both channeis to both outputs * REVERSE-STEREO mode * TWO
low-level phono inputs ® FOUR independent phono preamps © SIX A/C outlets, 4 switched, 2 unswitched ® ELECTRO-PLATED
FERROUS CHASSIS — (eight sections) — provides optimum shielding to minimize magnetic field-coupling * SINGLE-POINT
system ground connector minimizes ground-loops ®* TWO REGULATED power supplies.

SPECIFICATIONS

FREQUENCY RESPONSE — Hi-level inputs. * 14dB. 5 Hz to 100 KHz
FREQUENCY RESPONSE — Phono inputs: * 1,08, 20 Hzto 20 KHz (Typ. * Y dB)
HARMONIC DISTORTION: less than .05%; at 1 volt, (Typ. 01% at 1 volt)
IM DISTORTION: less than 05%, at 1 voit, (Typ. .01% at ! voit)
SIGNAL-TO-NOISE — Hi-level inputs 100 dB below full output
SIGNAL-TO-NOISE — Phono inputs: 84dB below a 10mv input
SIGNAL-TO-NOISE — Equalizer section’ 90dB below & 1 volt input

GAIN — Phono: 57dB

GAIN — Hi-Level: 1548

INPUT IMPEDANCE — Phono: 47,000 ohms

INPUT IMPEDANCE — Hu-ievel: 50,000 ohms

OUTPUT IMPEDANCE: 600 ohms

MAXIMUM OUTPUT: § volts into hi impedance, 2.5 volts into 600 ohms

EQUALIZER LEVEL: Zero-gain controls forieft and right channels, continuously
vanable, for unity-gain compensation from  12dB to +6dB.
EQUALIZER RANGE: 12dB boost and 12dB cut. each octave centered at
30, 60, 120, 240, 480, 960, 1920, 3840, 7680 and 15,360 Hz.
MAXIMUM QUTPUT SIGNAL: Variable master volume control allows adjustment
of optimum output to match amplifier capability up to 5 volits.
CIRCUIT BOARDS: Military grade G-10 glass epoxy
RESISTORS: Low-noise selected carban-film
POWER SUPPLY: Separate supply for ohono and equalizer
DIMENSIONS: Walnuk gramed case 714" high x 20" wide x 111/, ~ deep.
inut cabinet ilable, $49.00 extra.
Front panel size 514" x 18"

$499 5 INCLUDES WALNUT-GRAIN CASE
-

MANUFACTURED IN SANTA ANA CA.
Check Mo. 34 on Reader Service Card

Warranty cards on file at Soundcraftsmen
Please list any suggested improvements, changes, of other commants:
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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.”

1721 NEWPORT CIRCLE
SANTA ANA/CALIF/92705




Editor’s Review

Chicago’s McCormick Place again this June,

and broke all previous records in number of at-
tendees, exhibitors, and space used, according to the
Electronics Industries Assn. which sponsors the semi-
annual event. The basic trend, if trend there was, was
toward higher quality products—both in the “no com-
promise” category and in the “dollars versus features”
group from which most of us must purchase our sys-
tems. A good many of the new products might well
have been predicted before the show, in that they
were logical advances of existing technology, rather
than revolutionary scientific breakthroughs. One ex-
ample of this is that many of the new four-channel
receivers had all three quadraphonic systems, rather
than just one as most did last year. Logical but not
revolutionary. Two-channel receivers generally had
more power, more flexible tape and speaker facilities,
tuner sections with less distortion and greater separa-
tion, and overall appeared to be somewhat better bar-
gains than in years past. Logical advances, but not
revolutionary.

Speakers too were predictable—with better, more
controllable tweeters and of larger size for fewer
accompanying design compromises in bass response.
There was a stack of front-loading cassette decks,
which require less room in an audio installation as
you can put an amp or tuner right on top of one. The
features of these decks, while a far cry from what was
even dreamed of a few years ago, were almost stan-
dard in that one could find the same fine features at
almost every maker’s booth. While I wouldn’t want a
cassette deck without good transport control, Dolby
NR, extended frequency response, switchable bias and
EQ, etc., these features are no longer revolutionary
and their insertion into decks across the board is
simply logical. How far cassettes have come! (Foot-
note here: Several decks now have a third head for
monitoring.) Open-reel decks are looking better and
better too, with more sophisticated logic, syncing, and
many with 15 ips as top speed. O-R decks have bene-
fited greatly from the new and better transports; with
some units you can literally play the Minute Waltz on
the speed/direction buttons and not wind up with
polyester confetti. But again these are logical ad-
vances, rather than startling breakthroughs.

Several products do rate a special mention for true
design breakthroughs, however. Three firms are re-
ported to have FET power amps: Yamaha, Kenwood,
and Sony Corporation. These are apparently beyond
the prototype stage now, though not yet ready for
final release to the buying public. (Incidentally, I
recently had a brief preview of the Yamaha version,

THE coNSUMER Electronics Show was held in
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and if what 1 heard was any indication, these new
amps have extraordinary listening qualities.) Dick
Sequerra has finally stopped making his tuner better,
and we were very pleased to be able to publish a test
report on it last month. There were some hot new
tape formulations from 3M (Classic in all three for-
mats), Superscope (Ferri-chrome in cassette only,
which is said to be quite similar to the 3M cassette
offering, while the 3M O-R and cartridge formulations
are not dual layer), Capitol (The Music Tape in all
three formats), TDK (Audua in open reel), BASF (LH
Super in cassette), and Nakamichi (EK in cassette,
to be available shortly).

There were a couple of new spin-outs in the turn-
table race; B&O and Philips showed units with rather
sophisticated logic-control mechanisms, while BIC dis-
played two American-made belt-drive, multi-play
units. Philips was also demonstrating their new mo-
tional-feedback speaker system, while Leslie held
forth with their new DVX system, which is the subject
of an article by Ben Bauer this month. All in all, a
pleasing show.

FCC Approves Dolby FM-Casts

FM stations are now free to use a combination of
Dolby B-Type nose reduction and reduced pre-empha-
sis (25 uS, instead of 75 uS), says the Federal Com-
munications Commission, without application or noti-
fication to the Commission. Such a change in pre-
emphasis (the amount by which high frequencies are
boosted during broadcast) lowers the possibility of
overmodulation, but would also lower high frequency
response of present FM tuners, resulting in a sub-
dued sound. Reception of a Dolby B-type encoded FM
signal without decoding results in a signal with
boosted high frequencies. A combination of the two,
however, results in relatively flat signal, and listeners
with conventional equipment should benefit by a re-
duction of high-frequency distortion and/or higher
program level.

The greatest benefits, however, go to those lis-
teners with a 25-uS de-emphasis tuner and a Dolby B-
type unit: better S/N, greater dynamic range even at
high frequencies, better reception in fringe and weak-
signal areas, and reduced possibility of interference.
There are a number of top-level tuners and receivers
which now incorporate the 25-uS de-emphasis and
more are coming to the market right along. Dolby
Labs has worked up a compensator circuit, which
appears easy to build, inexpensive, and requires no
power. The parts should be readily available. It nat-
urally needs to be used with a Dolby B-type nose re-
duction unit.
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In response to the needs of the recording
and broadcast industries, Stanton
creates the new calibration standard
....the 68l TRIPLE-€....

A definite need arose.

The recording industry has been cutting discs
with higher accuracy to achieve greater definition
angd sound quality.

Naturally, the engineers turned to Stanton for a
cartridge of excellence to serve as a primary cali-
bration standard in recording system check-outs.

The result is a new calibration standard, the
Stanton 681 TRIPLE-E. Perhaps, with this cartridge.
the outer limits of excellence in stereo sound re-
production has been reached.

The Stanton 681 TRIPLE-E offers improved irack-
ing at all frequencies. it achieves perfectly flat

frequency response to beyond 20 Kc. It features a
dramatically reduced tip mass. Actually. its new
nude diamond is an ultra miniaturized stone with
only 23 the mass of its predecessor. And the stylus
assembly possesses even greater durability than
had been previously thought possible to achieve.

The Stanton 681 TRIPLE-E features a new design
of both cartridge body and stylus: it has been cre-
ated for those for whom the best is none too good.

Each 681 TRIPLEE is guaranteed to meetits spec-
ificationswithin exactinglimits,and each one boasts
the most meaningfu! warranty possible: an individ-
ual calibration test resuit is packed with each unit

For turther information write Stanton Magnetics, Inc., Terminal Drive, Plainview, N.Y, 11803.

Check No. 36 on Reader Service Card

STANTO



HERE HAS been significant tech-

I nological advancement and im-

provement in cassettes and cas-
sette machines over the past several
years. The interface between the cas-
sette and machine, however, is an area
that has received very little attention
or discussion—yet this interface is crit-
ical to the successful functioning of the
system.

The secret to successful interface is
mechanical alignment, in addition to
the usual azimuth-zenith head align-
ment. The area of mechanical align-
ment most critical to proper tape hand-
ling and guidance, which is essential
in reliable usage of longer-length
quality cassettes, includes the follow-
ing components: (1) record/play head
guide; (2) erase head guide; (3) cap-
stan, and (4) pinch roller. If one or
more of these components are not cor-
rectly aligned, they can render a pre-
mium quality cassette useless after
one pass.

The observations made in this ar-
ticle are based on several years of
experience gained in our product test
lab. For the tests during this period
we purchased, through retail outlets,
numerous cassette machines produced
by a wide range of manufacturers.

Overall, we found 50 percent of the
machines we purchased were improp-

*Consumer Plant Manager,
Memorex Corporation
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erly aligned. As might be suspected,
the percentage varies from the most
expensive decks to the more inexpen-
sive portables, but even among the
most expensive decks, 25 percent
were in need of realignment.

This article is intended to provide

cassette users with: (1) factual infor-
mation on proper alignment of cassette
machines, (2) the means to detect and
diagnose the various types of align-
ment problems, and (3) guidelines for
what to do once the problem is dis-
covered.

Fig. 1—Tape with a ragged edge is a common indicator of a machine
alignment problem. Severe edge damage can result in a seized or
jammed cassette.
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Fig. Z—An accurately aligned head guide will position the tape exactly
in the center of the cassette, as shown here.

/

HEAD GUIDE HEAD

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

>

Fig. 4—The metal gauge finger on the mechanical alignment fixture
serves two purposes. It checks head guide alignment by sliding between
the head guides when correctly aligned. Secondly, it checks head pene-
tration, indicating proper penetration on the lines scribed on the surface
of the plate.
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Detecting and Diagnosing

Alignment Problems

The first and most important step in
the diagnosis procedure is to test the
machine with a premium quality cas-
sette. A poorly-constructed, bargain-
basement variety cassette can produce
symptoms similar to those of a mis-
aligned cassette machine, making
accurate diagnosis difficult, if not im-
possible. Just as machine alignment
and tape path are critical, so is the
tape path and guidance system within
the cassette. It is the thinness of cas-
sette tape that makes it very suscep-
tible to edge damage, and therefore
necessitates a precisely-aligned guid-
ance system.

The major indicator of a machine
alignment problem is tape edge dam-
age. This may initially appear as a
signal variation in one channel or can
be visually observed as an uneven or
ruffled edge on the tape. (See Fig. 1.)
Edge damage, if severe enough, can
result in a seized or jammed cassette,
often characterized by tape spilling out
of the cassette and being wound
around the capstan or pinch roller.
This type of total failure is most com-
mon with the 90- and 120-minute cas-
settes, since they have thinner tape
than the 30-, 45-, and 60-minute cas-
settes.

It seems popular among some cas-
sette machine manufacturers to con-
demn the longer lengths (C-90, C-120)
as unreliable and to discourage their
use. This is true if 3-for-$1 variety
cassettes are used and/or machine
alignment problems exist. There s,
however, no reason to avoid using the
longer lengths if they are of high
quality construction, and if the ma-
chine is well aligned.

Another type of misalignment, which
may or may not produce the usual
edge damage, (i.e., stretch edge), is
capstan-pinch roller misalignment. A
severe misalignment of these two vital
components will usually drive the tape
off one side of the pinch roller, often
creasing or folding the tape in the
process. This usually interrupts the
recording to a very noticeable degree.

Head Guide Alignment

An accurately aligned head guide
will position the tape exactly in the
center of the cassette, as illustrated in
Fig. 2. If the guide is too low or too
high, it will stretch or bend the tape
edge (See Fig. 3). The easiest way to
check the alignment of the head guides
is with a mechanical alignment fixture.
Information Terminal Corp., 323 The
Soqual Way, Sunnyvale, Calif. 94080,
sells such a fixture (M-300) for ap-
proximately $85.00. The fixture is
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simply a metal plate that is positioned
in the machine where a cassette is
normally placed. The top of the plate
should line up with the lower guide.
There is a metal gauge finger which
serves two purposes. First, it checks
head guide alignment. If the head
guide is not correctly aligned, the
gauge will not slide between the head
guides (See Fig. 4). Second, it is a
check on head penetration. There are
lines scribed on the surface of the
reference plate which, when used in
conjunction with the gauge finger, will
detect excessive or insufficient head
penetration.

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

PINCH ROLLER

TAPE

~+— CAPSTAN

PINCH ROLLER

being the perpendicularity of the head
gap to the tape edge. An alignment
tape must be used to check the azi-
muth. This is a reiterative process,
requiring that one go back and forth
between the mechanical alignment
gauge and the alignment tape.

The process of aligning the head
should only be attempted by those
with proper equipment and experience
since it is a delicate process.

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

/ \TAPE

-+— CAPSTAN

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

Fig. 6—A crease along the center of the tape is an indication of tape
damage resulting from misalignment of capstan and pinch roller.
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tape damage resulting from such mis-
alignment is illustrated in Fig. 6.

This type of misalignment is very
difficult to diagnose, since it is often
erratic and inconsistent. It depends
upon many variables, such as tape
thickness, pack size, and take-up
tension of the machine. The best way
to diagnose this problem is to watch
the tape pass between the capstan and
pinch roller. The tape should track in
an even line and should not oscillate
up and down or track with part of the
tape above or below the pinch roller.
Improper tracking is often most pro-
nounced just after starting to play a
cassette in the middle. With some
machine designs it will be difficult or
impossible to observe the tape passing
between the capstan and pinch roller.
The only alternative is to repeatedly
start and stop a cassette in the center
of the pack, then, using a pencil placed
through the hub, slowly rewind the
tape while watching for damaged sec-
tions, such as that shown in Fig. 6.

If your machine has evidence of
capstan/pinch  roller misalignment,
correcting the problem can be a major
job. The easiest problem to correct is a
worn pinch roller or bent pinch roller
assembly. The roller and supporting
bracket are often serviced as an
assembly, and replacement of this
assembly may correct the alignment
problem. If it does not, the misalign-
ment may be caused by a worn cap-
stan bearing, a bent capstan shaft, or
misalignment of the assembly as it
came from the manufacturer. Correc-
tion of this more serious problem may
require shimming the support plates
for the capstan or pinch roller, bear-
ing replacement, etc.—all of which
should be left to those with experience
and skill in this area.

Selecting a Competent
Service Technician

Most tape machine repair facilities
do not possess an alignment gauge nor
the knowledge to use one. Certainly
before submitting your machine to a
repair service for realignment, you
should determine the competency of
the person who will be doing the work.
If the service man cannot satisfactorily
answer questions on head guide and
capstan/pinch roller alignment and
the resulting effects on tape damage,
don’t hand over your machine. You
may have it returned in worse con-
dition than before “servicing.”

It is possible to check the align-
ment by purchasing an alignment
gauge, as previously noted. Although
somewhat expensive, the gauge may
pay for itself by reducing tape damage
or by saving an irreplaceable recording.
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Speaker Tests —Impedance

AS A READER service, AUDIO is pre-=
senting capsule summaries of the tests
used in our speaker reviews. While
some of the discussion may be a bit
technical, we feel that many readers
may want to know why these tests are
performed, how they are made, and
what to look for in the data that is
presented. We begin these summaries
with a discussion of impedance mea-
surement; the others will follow as
space and time permit.

The first measurement Aubio makes
on speaker systems is that of the mag-
nitude of the electrical impedance as a
function of frequency. The reason we
provide a complete plot of this data is
that there are many tell-tale perform-
ance clues contained in such a com-
plete measurement which you can use
for your own evaluation once you
Enow what to look for.

The measurement is made by driv-
ing the speaker from a constant cur-
rent source and plotting the voltage
drop as a function of frequency. Enough
measurement data is provided to be
technically meaningful. Thus, if a
tweeter level control changes the im-
pedance, we provide measurements
capable of letting you see what hap-
pens.

For the greatest majority of speakers,
the phase of the impedance may be
uniquely determined from the magni-
tude. They are, in other words, mini-
mum phase. Because of this, the mag-
nitude is sufficient for the needs of the
review. If it were not, then we would
also plot the phase.

The simplest piece of information
vou can gather from the impedance is
the lowest value presented to the
power amplifier. We identify condi-
tions we feel may warrant your con-
sideration in such things as paralleling
speakers for patio use.

The next thing to watch for are
resonance peaks. These arc perfectly
natural and do not indicate problems
if they are present, but watch for
changes in resonance frequency with
level control. If changes occur, some in-
teraction may be suspected between the
crossover characteristics and level-con-
trol setting. An inductance-capacitance
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crossover network is constant imped-
ance only if properly terminated by a
resistive load. Shortcuts in level-control
design show up quickly with this plot.

Other more interesting observations
can be made when you use the imped-
ance plot in combination with the fre-
quency-response measurements. That
is why AuDIO uses the same graph pa-
per for the frequency scale of these
measurements. A sealed-box, direct-
radiator speaker, usually called an
acoustic-suspension system has a sec-
ond-order characteristic in low fre-
quency response when properly de-
signed. That is, the response should
fall off at a uniform 12 dB per octave
on the low end and rather quickly ap-
proach this slope on the SPL scales
Aupio provides. This type of speaker
system should have only one resonance
peak in the low frequency impedance.
The design of such a system involves
an interplay of parameters, and there
are certain alignments of parameters
which yield the response characteristic
the designer intsnded. The position,
magnitude, and shape factor of the im-
pedance resonance is a strong indicator
of what the designer actually achieved.
The exact characteristics are too com-
plicated to describe here because o
the variety of alignments, but as a
general rule the frequency of imped-
ance resonance should be at or near
the low frequency cutoff and have
neither an excessively high nor low
“Q™ if acoustic-resonance effects are
to be avoided.

A phase-inverter loudspeaker system,
either using a vent or its acoustic
equivalent of a “drone cune” passive
radiator, is a fourth-order system
under normal alignment. That is, the
ultimate slope in response is 24 dB per
octave. More degrees of freedom are
available to the designer of such a sys-
tem, and this is shown as a double
hump in the impedance plot. Under
proper alignment, the system reso-
nance, from the acoustic point of view,
is at neither of the impedance reso-
nance peaks but 1s, in fact, close to
the geometric mean frequency of
those peaks. That is, approximately
at the impedance dip between the
peaks. Thus, a properly designed

vented system should have its acoustic
cutoff occurring near the frequency of
impedance minimum between reso-
nance peaks and should be going down
at around 24 dB per octave. If, as is
sometimes the case, a vented speaker
dies at 12 dB per octave starting well
above the proper point, it generally
means that the vent is “chuffing”
fruitlessly and the bass will be a bit
anemic. On the other hand, impedance
peaks close together and of high “Q”
are warning signs of a boom box.

The lower resonance peak in a phase-
inverter speaker may be associated
with resonance of the woofer if the
system is poorly aligned and in that
case may be where maximum cone
excursion occurs. If this frequency is
so low as to lie in the range of record
warp components, then the speaker
may simply drive itself into nonlin-
earity at higher sound levels. This
effect can vary from a distinct tremolo
on piano material to an unpleasant
burbling and mushy bass under ex-
treme conditions. If an impedance
resonance lies below about 20 Hz, then
you should consider using a rumble
filter to remove subsonic signals. It
makes poor advertising copy, but very
good sense, when you know what to do
to keep the drivers in a linear region
of operation.

Occasionally you might see signifi-
cant ripples in the impedance plots
which do not occur at or near the
stated crossover frequency. Sometimes
this is an indication that two or more
of the speakers in a multi-speaker
system are “talking to each other™
This means that a driver which should
have cut off, such as a midrange, may
in fact be acoustically loading a driver
in another frequency range, such as a
tweeter. A favorite backyard fence for
such acoustic chatter is either a tweeter
or midrange without a rear cover talk-
ing to the other through back pressure
in the enclosure. This invariably shows
up on the pressure phase spectrum of
frequency response but the impedance
plot also indicates its presence.

The lowly impedance plot may thus
be seen to provide a bit more insight
into a speaker design than you may
have thought possible.
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William A. Manly*

has never been fully answered. This is attested to by

the number of pamphlets, booklets, and articles aimed
at an answer. The reef which most of the unwary ground
upon is that the selection of a tape rightly starts with the ma-
chine! Many people asking this question have made the
wrong first choice, and so they will never be completely satis-
fied with the second. An important point to remember is that
no one else can make your choice for you if you are a dis-
criminating user.

Before we get to the choice-making process, a little pain-
less (we hope!) education is needed to define some terms, and
to describe what we will call the “Audio Box” approach to
understanding tape performance specifications.

WHICH TAPE DO 1 BUY? is an oft-heard question which

Audio from Tape—A Noisy Signal

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

*Director, Product Development
Cobaloy Co., Arlington, Texas
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the “Standard Output Level” defined by several organizations,
which defines this level as “Zero dB.” Level set and frequency
response standard tapes are available with this level recorded
upon them.

Noise is generated by the tape, by the electronics of the tape
machine, and in the heads. If the machine is well designed,
tape noise will always have a greater amplitude than head
and electronics noise. For all but first quality machines the re-
verse is true, making low-noise tapes a waste of money, so
here is the first maxim: Be certain that your machine deserves
low noise tape before you buy it. Look at Fig. I. This is a pic-
ture of noise, plotted amplitude vs. time rather than frequency.
Figure 2 shows two sine (single frequency) waves of different
frequencies. Now look back at Fig. 1. The noise is seen to be
the sum of a large number of sine waves of differing fre-
quency. These can be separated from the noise one at a time
and their amplitudes plotted against their frequency. For a
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Fig. 1—A noise waveform, frequency range about an
octave.
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Fig. 2—Two sine waves of different frequencies.
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typical tape-limited audio system, the result is like Fig. 3. The
frequencies are plotted logarithmically, meaning that the dis-
tance from 20 Hz to 200 Hz is the same as the distance be-
tween 2000 Hz and 20,000 Hz. This line is the lower limit to
sounds we can hear, since once the signal amplitude drops to
that of the noise, the signal tends to get masked by the noise.
Thus we have established the floor of our “Audio Box.”

Particles and Paint

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

AMPLITUDE IN 4B

L S - L B S—
20 50 100 200 500 1000

FREQUENCY IN HERTZ

204007 -70»0 ) 8000 == 20000
Fig. 3—Bode plot of noise amplitudes vs. frequency for
a typical “‘tape limited”" audio tape system.
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present, most tapes are made with polyester base. The needle-
like particles have a length ranging from about 8 micro-
inches (200 nanometers) to about 50 microinches (1'% micro-
meters—pronounced micro-meters). These particles are so
small that they are single-domain, i.e., always permanently
magnetized with the north-seeking pole at one end and the
south-seeking pole at the other. Application of an external
magnetic field can cause the poles to swap ends, but can
never demagnetize them. These particles are oriented in the
tape, meaning that they are arranged so that they point in the
direction of tape movement across the head. When the rape is
demagnetized, half of the particles have their N-pole in one
direction, and half in the other. When all of the particles have
their N-poles pointing in the same direction, this is called
saturation, and is the strongest signal that is possible on this
tape. Other signals, of varying strength, are somewhere in
between these two extremes.

The Picture-Sound Analog

At any one time, the magnetic field going through the play-
back head comes only from those particles near the head gap.
In a standard Y-inch tape, using a full-track head, the number
of particles involved is about 10 million. In a 4-track (stereo)
cassette, the number is about 4 million. This change by a fac-
tor of 20 is the primary reason that a good signal-to-noise
ratio is more difficult to get with cassettes. In the same way
that a newspaper picture is built up with individual dots, or a
television picture with individual lines, the audio signal from a
tape is built up with the individual fields from each of these
particles. Even with the tape completely demagnetized,
there is some field fluctuation which goes into the playback
head, and we call this tape noise. If the particles are smaller,
we can increase these numbers given above, and we call this
a “Low Noise” tape. If we cut the track width, as in going from
full-track 4 in. to quarter-track !% in., we cut the number of
particles and thus decrease the signal-to-noise ratio. If the
speed of the tape decreases, the number of particles “seen”
per second decreases, and this decreases the signal-to-noise
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Fig. 4—(A) Simplified picture of a recorded signal pass-
ing a playback head. Wavelength is twice the playback
gap length. (B}, Same, but with wavelength equal to the
playback gap length.

ratio. So—low speeds, narrow tracks, and large particles give a
poorer signal-to-noise situation.

The sides of the “Audio Box” are shown in Fig. 3. They are
stmply the lower and upper frequency limits to the sounds
we can hear. Their exact location depends on the age and sex
of the listener and a number of other individual characteristics,
but the outside limits are generally given as 20 Hz and 20,000
Hz.

The Top of the Box

The top of our “Audio Box” is defined by wavelength-
sensitive magnetic effects in both the recording and playback
processes. A simplified picture of the recorded signal can be
imagined as a series of bar magnets passing by the playback
head gap (see Fig. 4-a). The wavelength of the recorded signal,
denoted by the Greek letter Lambda (), is comprised of two of
the bar magnets end-to-end. The North-seeking poles are at
the arrow heads. The magnetic flux coming out of each of the
magnets is shorted through the head surface and returned to
the magnets, except for one magnet over the gap, which is
sending its flux through the head, and is thus being played back.
Now note Fig. 4-b. If the wavelength is no longer than the
playback head gap length, no signal is sent through the head,
and the signal, though recorded, is not played back. This sets a
short wavelength limit™on the recorded signal, which amounts
to an upper frequency at a given tape speed. Playback head gap
lengths are from 100 millionths of an inch (2.5 micrometers)
long on higher speed machines down to about 40 millionths of
an inch (I micrometer) long on cassette machines.

Now look at the recording process, where we create those
little bar magnets in the tape coating. The first thing to re-
member is that except for machines which use a combination
record/ playback head, the record gap lengths are much longer—
500 millionths of an inch (12.5 micrometers) to | thousandth of
an inch (25 micrometers).

The audio signal is recorded by adding it to a large supersonic
signal called bias and sending both to the record head. The bias
acts in an analogous way to the power steering on your auto-
mobile. Bias does all the heavy work in magnetizing the
coating, while the audio signal does the steering to control
the amount and direction of magnetization. Like power steer-
ing, bias must be in proper adjustment, and we will see why
it must be adjusted to match the tape in use.

In order to magnetize a piece of ferromagnetic material
(like a tape coating), one must expose it to a field greater than
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a threshold field called the coercivity. Coercivity is some-
times sloppily called coercive force. The bias, which is about
10 times larger than the maximum signal, is used to raise the
peak field produced by the head to the point where the smaller
signal will record on the tape. The bias is necessary, since in its
absence only the very largest signals would be recorded.

Returning to Fig. 4, the bar magnets are pictured as being
rather elongated, which is the best shape for bar magnets. All
bar magnets try to demagnetize themselves, and this effect
gets worse the shorter and fatter the magnet. Here is where
we lose a lot of short wavelength (high frequency) signal. As
we shall see, making elongated, slim bar magnets is more dif-
ficult the shorter the wavelength, and it finally becomes
impossible.

Now look at Fig. 5. All four parts show a record head in
contact with a tape moving in the direction of the large arrow.
The cucumber shape at the trailing edge of the gap is the
zone where the bias field peaks go from values higher than the
coercivity to values lower than the coercivity. This shape is
called the “recording zone” and it changes drastically with
the bias amplitude, as Figs. 5-a through 5-d show. The amount
of bias is nearly always (on audio machines) adjusted for
either maximum sensitivity (sensitivity is playback level di-
vided by record level) or lowest distortion, or some combina-
tion of the two. When the coating thickness is about half the
record gap length, both these conditions occur nearly simul-
taneously, as in Fig. 5-c. This is sometimes called “optimum
bias,” but this is a poor term. The best short wavelength
bar magnets are formed under conditions as in Fig. 5-a,
where the bias is small or non-existent. The maximum output
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Fig. 5—(A) Tape passing the record head, with recording
in progress. Bias very small. Note the shape of the re-
corded signals as a function of wavelength. (B} Same,
but with a moderate underbias condition. {C} Same, but
with bias at maximum sensitivity or lower distortion
setting (there is very little difference between these two
with this ratio of coating thickness-to-record gap
length). (D} Same, but with tape in overbias condition.
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He listens to it with
AR speakers

herbert
von

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

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

Many musicians would seem to agree
with the AR philosophy of accurate —
as opposed to “pleasant” — sound
reproduction. After all, the aim of 2
speaker system is to give you the music
and let you forget the speakers.

Try it soon. There’s a five-year
guarantee that your AR speakers will
perform as well as Herbert von
Karajan’s.

Herbert von Karajan chose the AR-3a: $295

The AR-7: almost as good: $75

Acoustic Research
10 American Drive

Norwood, Massachusetts 02062 AK
International Office:

High Street, Houghton Regis, Acousie Research
Bedfordshire, England
1'1 Canada,' A TELEDYNE COMPANY

A. C. Simmonds & Sons Ltd.
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at medium wavelengths comes in condition Fig. 5-¢ when all
the particles are being magnetized in the same direction.

Now, this part is a little involved, so pay close attention.
Since the bias is used to get over the coercivity threshold, the
shape of the recording zone depends not only on the amount
of bias, but upon the coercivity of the tape. High coercivity
tapes are normally called “High Energy,” but this term is not
necessarily accurate when used this way. If the bias is ad-
justed per Fig. 5-¢c with a normal tape, and a high coercivity
tape is placed on the machine without re-adjustment, the re-
cording zone will look like Fig. 5-b or 5-a. The result is higher
distortion, lower sensitivity, and an excessive output at short
wavelengths (high frequencies). Thus, high energy tapes can
improve the frequency response, but a price is paid. By re-
adjusting the bias (sometimes done with a front-panel switch),
the recording zone goes back to Fig. 5-c, giving a smaller high-
frequency gain (or sometimes none at all), but reducing the
distortion and increasing the sensitivity. Some high-energy
tapes have the best of both situations by using a high-coerciv-
ity layer next to the head and a standard coating next to the
base film. Such a tape is compatible with standard tapes, but
has an increased short wavelength response because the ex-
ternal layer next to the head is biased similarly to Fig. 5-a,
while the thicker internal layer is biased similarly to Fig. 5-c.
This is at a single bias setting, and is a consequence only of
the difference in coercivity between the two layers.

A few more items about the playback process, and we are
ready to put all this together to form the top of our box. Fig-
ure 6 shows a similar situation to Fig. 4, but the tape and the
head are not in intimate contact. The loss of signal is very pro-
nounced in this case. A separation of | wavelength causes a
loss of over 50 dB. This is about equal to the total dynamic
range of your recording system! In the case of cassettes, where
15 kHz is equal to a wavelength of 50 millionths of an inch,
a tiny dust particle on the tape can momentarily lose the
whole high end. 50 millionths of an inch is about equal to two
wavelengths of visible light. It is a distance so tiny as to be

HEAD -TO - TAPE SEPARATION

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

illustrating

visible in the best of optical microscopes only with great dif-
ficulty. What this means as far as the tape is concerned, is
that the surface of a slow-speed tape should be very smooth,
even shiny. If surface roughness is visible, it will not have a
good “high end.” Also, a tape which sheds oxide that collects
on the head will have large intermittent losses of the high
frequency signals.

Playback heads have an inherent loss of signal at the low-
frequency end because they are sensitive to the rate-of-change
of the signal (which is less the lower the frequency). At ex-
tremely long wavelengths, there is an additional loss due to
the fact that only a small fraction of the wavelength is in con-
tact with the head at any one time, and much of the flux
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Fig. 7—(A) The complete “Audio Box” in an unequal-
ized condition. (B) Same, but equalized.

escapes to the air. There are also some interference effects
at long wavelengths which cause a wavy frequency response
(these waves are called *head bumps”).

You can see by the last two paragraphs that the output is
eventually going to fall off to zero at both the long wave-
length (low frequency) end and the short wavelength (high
frequency) end. The noise output falls off as well, but all out-
puts eventually get so low that the electronics and head noise
predominate. The frequency response can be corrected by
proper electronic equalization, but the things we have talked
about control the dB range between noise and maximum
output at any frequency.

At midrange, the maximum output is controlled by the
saturation of the material, explained previously. The long and
short wavelength phenomena discussed above are further
limitations, causing severe roll-off in the frequency response
at both ends of the spectrum. These roll-offs are then cor-
rected by electronic equalization, but such equalization brings
up the noise as well, and this finally causes the signal-to-noise
ratio to go to zero dB at some high and low frequencies. Fig-
ure 7 shows the completed audio box; 7-a is the situation
before equalization and 7-b after equalization. Note that the
signal-to-noise ratios are unchanged by equalization. The
equalization only serves to flatten the frequency response.
Note that the dynamic range (distance from noise to satura-
tion) is severely limited at the high frequency end and less
severely at the low frequency end. This high frequency limita-
tion gets worse with slower speeds. It deteriorates over the
whole spectrum when the track is narrower. A thinner tape
coating will sacrifice some of the low and middle frequency
dynamic range to get an increase at the high end. Note that
in all these, the tape is not generally used all the way to satur-
ation in the low and middle frequency range because of a
large increase in distortion. There is usually little distortion

{Continued on Page 42)
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No. 26 - Subject: Frequency Response < 2-Channel Receivers

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

The average human ear can hear frequencies
aslow as 20 cycles per second and as high as 20,000
¢ps. Any quality system can reproduce notes in this
range, but the important difference is how far each
system deviates from EQUAL reproduction, as
measured in decibels. One decibel being
approximately the smallest change in loudness
detectable by the ear. Any more than minus 2
decibels of deviation creates significant loss of
response in that particular frequency.

Now that you know what you're looking for,
look over the Frequency Response charts on our
SR-700, SR-800 and SR-1100 AM/FM stereo
receivers. NOTE: The ideal FR chart would be a
straight horizontal line, indicating “O” deviation,
or EQUAL reproduction of all notes.

As you can see, all three Hitachi receivers are
within the tolerable deviation range. From there,
just make sure each and every component you add
is as accurate, since the FR of a total system is no
better than the weakest component.

30000

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

SR-1100

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

(less than 0.5% THD at 8 ohms, PBW 20Hz-35kHz IHF). Distortion less than 0.1% at
28 W output RMS. FM Sensitivity 1.6uV. All Silicon Transistorsand 6 1Cs. 3 FETsare
Employed in FM Tuner. 2 Crystal Filters are Employed in IF Stage. FM Mono-Stereo
Automatic Switching. Large Signal Strength Meter and Center Tuning Meter. FM
Muting Switch. Negative Feedback Tone Control. Tool-Less Speaker Terminal.
Mike Jack.

SR-800

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

SR-700
AM/FM Stereo Receiver 80 W Music Power Output. 35 W per Channel RMS (less
than 0.5% THD at 8 ohms, PBW 20Hz-25kHz IHF ). Distortion less than 0.1% at 18 W
output RMS. All Silicon Transistors and 5 iCs. FET FM Tuner.

FM Mono-Stereo Automatic Switching. Large
Signal Meter. FM Muting Switch.

Negative Feedback

Tone Control.

HITACHI

working small wonders in sound
National Headquarters 401 West Artesia Boulevard, Compton, Calif. 90220
Check No. 14 on Reader Service Card



(Continued from Page 38)

for a saturation level high frequency signal, but its presence
may cause distortion in any lower frequency signals present.

Happiness Is a Box That Fits!

Now that you have your box with its four adjustable sides,
note there is only one principle for its use: The box should be
large enough to contain all the audio that you want to record.
Except for the more restricted uses, this is an ideal that is never
quite reached, but the closer you get, the better the sound will
be. A corollary to this principle is that buying more box than you
need is not only a gross waste of money, but can actually give
poorer results.

Some of the uses and box sizes are listed in Table I. Note
that the low and high ranges, when multiplied, give a number
close to 400,000. This is required for a balanced sound. The
dynamic range required can be achieved either by adjusting
the bottom or the top of the Audio Box, or both. Now note that
the sizes of the Audio Boxes in Table I fall neatly into three
categories: Restricted (first two), Medium (next three), and
High Fidelity (last two). Now these are all rectangular boxes,
so that odd-shaped thing in Fig. 7b is going to have to be
larger than these in order not to lop the corners off when the
boxes in Table | are fitted in. This is where the advertisers can
fool you, if they rate their systems so highly that all the cor-
ners are gone from the boxes.

TABLE | - Audio Uses and Box Sizes

Low Freq. High Freq. Dynamic

Use Range, Hz Range, Hz Range, dB
Voice: Tape letters,
other controlled uses 200 2,000 20
Voice: Speeches &
plays 200 2,000 30
Voice: Speech anal-
ysis & language study 80 5,000 30
Music: Background 70 6,000 25
Music: Popular &
most Rock 60 7.000 30
Music: Classical &
Specialty 25 15,000 50
Sound effects 25 15,000 50

TABLE Il - Systems rated for Audio Box Size

Rating Scheme HF High Fidelity
M Medium
R Restricted
+ Somewhat better

Somewhat worse

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

System Rating
Battery-powered cassette {lowest cost) R-to R
Battery-powered cassette (medium cost) R to R+
Cassette stereo (depends on cost) M- to HF
8-track cartridge M- to M+
Open reel, 17 - 3% ips (low cost) R

Open reel®@ 1% ips R

Open reel @ 3% ips M

Open reel@ 772 ips HF- to HF
Open reel @ 15 ips (mastering) HF+
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Table II shows the approximate rating of most of the system
types in use. Price in each category controls the exact place-
ment. If the machine is a portable, subtract half a rating unit
to a whole rating unit (this does not apply to the first two
which are all portable).

Tape Selection

it is possible, with proper tape selection, to raise and lower
the ratings in Table 1l by about half a unit. Some selections
may only adjust the frequency range, while others may adjust
mainly the dynamic range, but some will do both.

There are only so many things which can be done to adjust
a tape for different characteristics. We will start off with a
“standard” Y4-in. tape that has these characteristics:

Base film thickness—1 mil (25 micrometers)

Magnetic Coating thickness—0.4 mil (10 micrometers)
Magnetic material—gamma ferric oxide

Particle length-—32 microinches (0.8 micrometers)
Saturation remanence— 1000 gauss

Coercive Force—280 oersteds

Of these chracteristics, we have not mentioned the satura-
tion remanence. This is a measure of the magnetic strength
of the particles, their concentration, and how closely they
approach being perfectly oriented. This measurement is pro-
portional to the medium wavelength saturation output divided
by the coating thickness. The coating and base thicknesses for
a standard cassette tape are about half those given above.

There is one last tape problem we have not yet discussed.
When the tape containing a signal is wound up in a reel or
cassette, some of the signal will gradually record onto the
adjacent layers. This is called “layer-to-layer signal transfer,”
or “print-through.” It is made worse by time, high tempera-
tures, high winding tension, thinner base films, and high
head-to-tape speeds. Only the smallest of the particles are
involved, so the “low-noise” (small particle) materials tend
to have poorer print-through characteristics, but not necessarily.
Obtaining a “low-noise, low-print” material is one of the
triumphs of the magnetic material maker’s art.

Base Film Material The advantates of acetate are low cost
and the fact that it breaks cleanly and does not stretch. 1 mil
thickness is the thinnest acetate available. It is getting difficult
to buy tapes on acetate as most tapes are now coated on
polyester, either tensilized or non-tensilized. The tensilized
polyester stretches less than the non-tensilized. Other plastic
films such as PVC are intermediate between acetate and
polyester. The very thinnest bases (1/2 mil and less) must be
on tensilized polyester.

Base Film Thickness The thicker bases are stronger and
easier to handle and have less print-through, but less can be
wound on a reel or cassette. As a rough rule of thumb, divid-
ing the tape speed by two will allow a base film of half the
thickness to be used, while maintaining about the same audi-
ble print-through. Remember that the longer lengths of tape
are normally achieved with a thinner base material.

Magnetic Coating Thickness This has a complex effect on
all the tape properties, and there is an interaction with the
magnetic properties of the coating and the gap length of the
record head. Generally speaking though, with everything else
the same, a thinner coating buys an extended short wave-
length (high frequency) response and dynamic range at the
expense of higher distortion and reduced medium and long
wavelength dynamic range. Cassette tapes have thinner
coatings, and so may “long-play” types of tapes.

Magnetic Material As opposed to plain gamma ferric
oxide, from which most tapes are made, other materials may
give higher coercive force, or high specific output (a stronger
magnet from a given size particle), or a smaller particle, or
some combination of the three. Higher coercivity will give

(Continued on Page 46)
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This book will help
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hi-fi and stereo are all
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TAPE RECORDING FOR THE HOBBY-
IST by Art Zuckerman

Covers a variety of
uses for tape record-
ers. Gives useful tips
on microphones, spe-
cial sound effects,
candid recordings,
correspondence by
recording, tape edit-
ing, and producing
your own program.
No. 20583—$4.95

Build your own intercom...

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

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

101 EASY AUDIO PROJECTS
Robert Brown and Tom Kneitel

Contains instructions
for building simple,
inexpensive audio
projects using spare
parts found in many
home appliances.
Project includes in-
tercom systems, tele-
phone amplifiers, AM
tuners, and more.

No. 20608—$4.75

AUDIO CYCLOPEDIA
Tremaine (2nd Edition)

A complete reference
library for audio-
philes. This updated
edition offers the
most comprehensive
information on every
aspect of the audio
art. Includes more
than 3400 related
topics and 1600 illus-
trations.

No. 20675—$29.95

REFERENCE DATA FOR RADIO ENGI-
NEERS (5th Edition)

This book provides
complete and com-
prehensive reference
material including
tables, formulas,
standards, and circuit
information. Rein-
forced by hundreds of
charts, nomographs,
diagrams, curves,
tables, and illustra-
tions.

No. 20678—$23.95

AUDIO Magazine

]: Print book

SOUND ADVICE Book Dept.

134 North Thirteenth Street [
Philadelphia, Pa. 19107

] K

J boxes

number in

O.K. SOUNDS GREAT . . . a service I've been looking for. Piease send the books by
numbers | have indicated above. | enclose $

NAME (please print)

COMPANY (if any)

ADDRESS

CITY

STATE

ZIP

4A08

MODERN SOUND REPRODUCTION
by Harry F. Olson

Explains elements,
systems, principles
and methods of re-
producing sound.
Covers generic, mon-
aural, monophonic,
binaural, stereophonic
and quadrophonic
sound reproducing
systems and uses a
study of room design
and acoustics to
compare their per-
formance in repro-
duction. 336 pp. 250
illustrations.

No. 20666 —$17.50

FM FROM ANTENNA TO AUDIO
Leonard Feidman

Provides an overall
picture of fm recep-
tion. Starting with the
F basic principles of fm
broadcasting and the
make-up of the fm
signal, the book pro-
gresses step-by-step
through each stage in
exacting detail.

No. 20723—$4.95

HOW TO BUILD SPEAKER ENCLOS-
URES by Alexis Badmaieff and Don
Davis

A thorough and
comprehensive ‘“‘do-it-
yourself” book pro-
speakﬂ viding practical and
Enclosures theoretical information
on the “whys” as well
as the ‘*hows’’ of
constructing high-
quality, top-perform-
ing speaker enclos-
ures.
No. 20520—$4.50

Choose any books here to begin
your home library of helpful vol-
umes. No club to join. No min-
imum amount of books to buy.
Watch for SOUND ADVICE as it
features new selections for
AUDIO buffs regularly.

All orders must be accompanied by check
or money order. Mail coupon.
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Instrumentalize. Vocalize. Harmonize.
The workhorse stereo tape deck from Sony
does it all. Start with a duet. Make it a combo.
Take a single voice. Double it. Triple it. Over-
dub an instrumental. Add special effects.
Accessorize: Sweeten sounds with acoustical
echo. Mix down. Master. The Sony TC-755
with sound-on-sound capability lets you be
the man in the booth.
The Sony TC-755 stereo tape deck has
a built-in instinct to perform. Professional 10%2
inch reel capacity lets you record or playback
up to 6 hours total music per reel.

SONY DOES IT ALL. SONY DOES IT BETTER.

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

PERMALLOY GAP

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

*SQ is a trademark of CBS, Inc.

played back through a 4-channel decoder
amplifier, you achieve exact duplication of
the original 4-channel source material.

Closed loop dual capstan
tape drive isolates the tape
path in the tape head area
from external vibration
and abnormal reel
movement, therefore
eliminating the cause N LS
of modulation distortion. ‘g@ Neyac
Reduces wow and flutter to == 2
a mere 0.3% at 7% ips and
provides optimum tape-to-head contact.

Capstan /

[
Ferrite & Ferrite head

AC servo-control motor accurately regulates
capstan drive tape speed. Compensates for
voltage or load variations automatically. Two
additional large AC motors for reel drive.

Foolproof function buttons with logic control

make it virtually im- A ¥
possible to break or F —
spill tape. Allows fast,

safe mode changes; !!!'

smooth start-ups.

Three-head system allows tape/source moni-
toring.

Recording timer lock for external timer opera-
tion for unattended recordings.

Separate playback level controls with refer-
ence level notch.

Locking pause control with indicator light.
Automatic total mechanism shut-off (TMS).

The Sony TC-755. Only $699.95 at your
Superscope dealer.

SONY Ask anyone.

Brought to you by  SUPERSCOPE.

©1974 Superscope, Inc., 8146 Vineland Ave., Sun Valley, Calif. 91352. Prices and models subject 1o change without notice. Consult the Yellow Pages for your nearest Superscope dealer Send for free catalog.

Check No. 63 on Reader Service Card



{Continued from Page 42)

more short wavelength dynamic range, at the expense of
higher bias requirements. Higher specific output gives an in-
creased output of both noise and signal, independent of wave-
length, which results in an increase in the dynamic range at
both extremes of wavelength. A smaller particle gives a
lower noise characteristic, which increases the midband
dynamic range. Of the three main alternatives to plain
gamma ferric oxide, cobalt doping (generally used in “high
energy” tapes) gives a higher coercivity only; chromium dioxide
gives a controllably higher coercivity and a higher specific
output; and metal particles give all three in a controllable
fashion. There are also small particle gamma ferric oxides
with a higher coercivity. Lastly, an effect similar to a higher
specific output can be obtained by putting “more pigment
in the paint,” called a “higher loading” by the paint chemists.
This has the disadvantage of lowering the coercivity of the
coating. The “high output™ tapes normally use this method,
plus a thicker coating.

Sorting Out the Sales Blurbs

Trying to decide which of these approaches (or combination
of approaches) has been used in a particular case may be
confusing even to the experts. Many times an analysis re-
quires the availability of a complete test laboratory. Never-
theless, we will try to list some commonly used marketing
names with the various improvements used.

Base Film material Usually named, but may use trade
names.

Base film thickness The thinner tapes use such names as
“long play” or “LP.” The more tape on a reel or cassette, the
thinner the base (usually).

Magnetic coating thickness A “long play” tape may have
a thinner coating, as do “slow speed” and cassette tapes.

Magnetic material “Chromium dioxide” is self-explana-
tory. DuPont’s trade name is “Crolyn,” and several other
names are used. “High energy” or “HE” usually means cobalt-
doped iron oxide. It’s a bit too early to know all the names
which will be used for metal particle tapes—if they become
available.

Other terms “Super Dynamic,” “Extra Dynamic,” “Ultra
Dynamic,” “Extended Range,” “Ultra-High Fidelity (UHF)”
and the like, usually signify a compromise of a smaller, high
coercivity particle; a somewhat thinner coating; and a very
smooth surface. The noise is usually lower and the short wave-
length response extended. With proper choice of material,
higher distortion can be avoided. “Professional” usually has
about the same properties as “General Purpose,” but the
former are closer to being alike from reel to reel. These are
standard tapes with no enhanced qualities. “Low Noise” is
self-descriptive, but such tapes sometimes have extended
frequency response and higher distortion. “High Output” is also
self-descriptive, but usually has degraded frequency response
and low distortion. There are a few “Low Noise, High Output”
tapes, which are nearly standard but with increased dynamic
range (higher top and lower bottom on the box). “Low Print”
tapes have a special magnetic material with very few extra-
fine particles. It is standard except for the low print-through
characteristics.

Machine Format Selection

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

46

Recording Use 1f you will be doing any editing, then open
reel is for you. The higher the speed, the easier the editing.
Cassettes are very difficult to edit, and cartridges all but impos-
sible. High fidelity also indicates open reels and high speeds.
It takes a very good recordist to get anything but an amateur-
ish sounding recording on a cassette, and very few cartridge
machines record at all. Sound-on-sound and other musical
effects also usually call for open-reel.

For recording in the field, the portability needs should be
carefully balanced against the need for fidelity. Cassette units
are very portable, and nothing else should be considered for
voice recording. Some cassette units have automatic volume
control, and are especially useful for recording conferences.
Musical events are best recorded on reel-to-reel units, un-
less the portability of a cassette unit is an overwhelming
consideration.

Fitting the Tape to the Machine

Working basically from Table 11, we can now use our knowl-
edge of tapes to enhance or degrade the quality ratings given.
Why shouild we want to degrade? One word-—cost. If you are
merely sending taped letters, it’s ridiculous to use a high qual-
ity tape. An inexpensive one will do as well. There is one
trouble with “white box” or off-brand tapes though—you never
know what you’re getting. 1f you find one that is shedding
badly or otherwise coming apart, hanging up in the machine,
squealing, etc., jt’s best to discard it.

To employ the machine at its rated use according to Table
11, utilize one of the “General Purpose” or “Super Dynamic”
tapes. More consistent results will be had from a “Profes-
sional” or “Mastering” type tape. “Low Noise,” “Low Noise,
High Output,” “Extended Range,” “Extra Dynamic” or “Slow
Speed” tapes can be used on top line machines with an “M”
or “HF” rating to extend their rating about half a step. It’s a
waste of money to use these tapes on the lower cost
machines.

If you need maximum playing time, go to a thinner base or
“Long Play” tape. If the recording must be stored a length of
times, a “Low Print” tape should be used. If you cut the speed
to get longer playing time, use a “High Energy,” “Ultra
Dynamic,” “Ultra High Fidelity,” “Slow Speed,” “Chromium
Dioxide,” or other “Extended Range” tape to try to maintain
fidelity to some extent. Make sure that the tape is compatible
with the machine. Some can’t handle chromium dioxide.
“High Output” tapes are useful on recorders which have run out
of gain control or are marginal for recorded volume. “Low
Noise, High Output” tapes should be used only on the better
machines in this category.

Experimentation Is Necessary

Nothing beats making a trial run of a different type of tape.
If you can’t hear any audible difference, use the lower cost
tape. Always make sure that the tape you use does not squeal
or deposit its oxide in globs on the heads and guides. A very
small amount of dry shed in powder form is all right, but very
much of this is aggravating. Use a brand of cassettes or car-
tridges which run smoothly and do not hang up. Good luck on
your selections and recordings!

Acknowledgement: To William H. Orr, without whose
encouragement this article would not have been written.

Credits: This was written when William A. Manly was
Senior Physicist at Orrox Corporation. As of April 1, 1974 Mr.
Manly is the Director of Product Development for The Cobaloy
Company (A Division of Graham Magnetics, Inc.). It was
written primarily as a booklet to be distributed by the Inter-
national Tape Association, Inc., World Tape Center, Tucson
International Airport, Tucson, Arizona 85734 (Executive
Director, Larry Finley).
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TheRectilinearS: end of the myth
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The new Rectilinear 5 is capable of playing very,
very loud. Rock-festival loud. Even with a medium-
powered amplifier.

At the same time, it’s uncannily accurate. It sounds
sweet, unstrained and just plain lifelike at all volume levels.

The temptation is great, therefore, to one-up that
prestigious manufacturer who some time ago announced
“The first accurate speaker for rock music.”

But we refuse to perpetuate that mythology. It’s

perfectly obvious that the Rectilinear 5 reproduces classical

music just as accurately as rock. We could never see how a
voice coil or a magnet would know the difference between
Jimi Hendrix and Gustav Mahler.

So we’d rather use this opportunity to set things
straight once and for all.

Thus:

There’s no such thing as a rock speaker or a classical
speaker. Any more than there’s a late-show TV set or a
football-game TV set.

There are, however, speakers that impose a hard,
sizzling treble and a huge bass on any music. And others
that round off the edges and soften up the transient de-
tails of any music. That’s the probable origin of the myth;
but these aren’t rock and clas-
sical speakers, respectively.

( They’re tnaccurate speakers.
It’s true that an aggres-
7 sive treble and a heavy
bass are characteristic of
S most rock music, even when
. heard live. It’s also true
- that some record pro-
ducers exaggerate
these qualities, some-
Sesa— times to a freakish
Wrong:Fre degree, in their final
cakier mix of the recorded sound.
But that doesn’t mean the speaker can be allowed to
add its own exaggerations on top of the others.

A loudspeaker is a conduit. Its job is to convey
musical or other audio information unaltered. If the pro-
ducer wants to monkey around with the natural sound that
originally entered the microphones, that’s his creative
privilege. He'll be judged by the musical end results.

But if the speaker becomes creative, that’s bad design.

By the same token, if some classical record producers

prefer a warm, pillowy, edgeless string sound, that

sound made even
the speaker.

@ /i of rock £
@ g classical

speakers vs.
speakers.

S W

doesn’t mean your speakers should impart those same
qualities to cymbals, triangles or high trumpets.
(Stravinsky’s transients can be as hard as rock.)

And if you like to listen at very high volume levels
Taow (after all, that’s what rock is about—
but so is Die Gotterdimmerung),
you still don’t need a speaker that
achieves high efficiency through
., spurious resonances. What you
*  need is something like the
Rectilinear 5.

Everything in this remarkably
original design was conceived to
_end the trade-off between effi-
ciency and accuracy. The four
drivers are made to an entirely
new set of specifications. The filter
network that feeds the drivers is
totally unlike the traditional crossover
network. Even the cabinet material is new and different.

Of course, those who feel threatened by all this fuss
about accuracy and naturalness will point out that the
monitor speakers preferred by engineers and producers
in recording studios are usually of the zippy, super-
aggressive variety.

That’s perfectly true, but the reason happens to be
strictly nonmusical.

“T use the XYZ speaker only as a tool,” a top
producer explained to us. “I wouldn’t have it in my house.

It really blasts at you when you crartk up the volume, so

that any little glitch on the tape hits you over the head.
After eight hours in the studio, that’s what it takes to get
your attention. I know how to deal with those unpleasant
highs; they’re in the speaker, not on my tape.”

It’s easy enough to find out for yourself.
Any reputable dealer will let you hear the
Rectilinear 5 side by side with a “‘rock’ or
“monitor-type” speaker. Adjust each speaker
by ear to the same high volume level
making sure the amplifiers are
of good quality. Then listen.
To rock or classical.

Then and there, the myth Delta Dispersion
will crumble. pendin?zs)e(:&‘ilof)gl.

RECTILINEAR'

Rectilinear Research Corp., 107 Bruckner Blvd., Bronx, N.Y. 10454
Canada: H. Roy Gray Limited, Ontario

<

=

wro Classical sound
Eq“nf;}ye va, ngand spineless
bygt;:e speaker.

’ Rectilinear 5
Contemporary
Laboratory Series
bookshelf/floor
speaker system,
$299.00.

Check No. 27 on Reader Service Card
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Truer thanchrome.

Truer tha

1iron oxide.

Compatible with all
cassette recorders.

Its secret is a tape double-
layered with oxide. Through
advanced 3M technology,
ferri-chrome literally combines
the best characteristics of
two coating formulations into
one. Its chromium dioxide
coating delivers high output and
brilliant high frequencies;
its gamma ferric iron oxide
provides superb mid-range and
rich low frequencies and low
noise levels. Together they
give you full-range performance
you've never heard before
in any cassette.

This ferri-chrome
combination gives "“Scotch”
brand Classic cassettes

Chrome Oxide

7 Mron Oxide

\Backing

Output

fidelity that often deceives the
sharpest ear. Included in a
variety of test procedures was the
use of a Briel and Kjaer Model
3347 spectrum analyzer. We
began with the original play
(record) of a broad-spectrum
piece of music, first measuring
output levels versus frequency
from the record, then the

Classic cassette recording of

the record, and finally, the record
recorded on our low noise/

high density cassette and on our
chrome cassette. Qur graph
shows the results:

i }
20Hz Frequency 20,000 Hz
Ferri-chrome cassette
------- Low Noise/High Density cassette
-++-== Chrome cassette
Original source

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

Along with Classic
cassettes, we've also developed
an outstanding Classic 8-Track
cartridge and Classic open-
reel tape. Both with their own
special oxide formulation
which offers sound brilliance
beyond previously unsurpassed
“Scotch” brand standards. Super
quiet. Utterly responsive.

The Classics — cassette,
cartridge, and open-reel tape —
are quite simply and clearly
the best we've ever made.

3 COMPANY

Scotch brand.

The Master Tape.

Check No. 20 on Reader Service Card



A Dipole Speaker System

VERY SOUND engineer and hi-fi
Eemhusiast learns early in his

career that the selection and
placement of loudspeakers has an im-
portant bearing upon the enjoyment
derived from a stereophonic or quadra-
phonic system. In considering the
desirable attributes of loudspeakers,
one customarily thinks in terms of
uniformly  extended frequency re-
sponse, freedom from distortion at high
and low sound volumes, the ability to
handle transient sounds and, finally,
sensitivity or efficiency. But these
desirable characteristics are of them-
selves insufficient to ensure superior
performance. Another important char-
acteristic, often ignored by the speaker
makers and users alike, is the polar
pattern, or directional response, of the
loudspeaker. Everything else being
equal, a loudspeaker with a polar pat-
tern which is especially adapted for the

*CBS Laboratories,
Stamford, Connecticut 06905

Loudspeaker
Driver

Baffle

Benjamin B. Bauer*

particular application produces the
superior sonic performance.

This paper describes a high-fidelity
loudspeaker recently designed by CBS
Laboratories for the CBS Electro Mu-
sic Division in which proper attention
has been devoted to the directional
radiation properties required for opti-
mum stereophonic and quadraphonic
performance. The new loudspeaker is
called the Leslie DVX series for “Di-
pole with Variable Axis,” for the rea-
sons detailed below.

Polar Response Patterns

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

Polar Response
Pattern

Cos 6

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

space.

50

if one is mainly interested in mono-
phonic sound reproduction and if the
listening room has suitable acoustical
properties, an omnidirectional loud-
speaker probably is a good choice. But
when listening to a stereo or a quad-
raphonic system, an omnidirectional
loudspeaker is precisely what one does
not want. Directional considerations
for multichannel systems have been de-
scribed in my article in the March,
1973, issue of Auplo, and they need
not be repeated here. But it turns out
that some loudspeaker designers who
have not studied the directional re-
quirements of multichannel systems
have spent much time and effort in
developing omnidirectional loud-speak-
ers only to find them mostly suited for
the needs of the monophonic listener.
But even for monophony, an omni-
directional system often is not the opti-
mum choice because the majority of
rooms in which we listen to recorded
music are far from ideal. An omni-
directional loudspeaker radiates sound
equally all around, the sonic energy
reaching the listener directly is only a
small fraction of the total. The balance
is heard after reflection from the room
boundaries. Such sound becomes un-
duly colored by the boundary reflec-
tions which cause reinforcements and
cancellations at low frequency and
absorption at high frequency. By con-
trast, a loudspeaker with a properly
controlled radiation pattern can be
positioned to cover only the desired
listening area in the room, and to pro-
vide only sufficient room reflections
to contribute beneficially to the am-
bience without the latter becoming
overwhelming. In this connection, the
DVX loudspeaker 1s superior also.

Study of Polar Patterns

Our researches in the directional
characteristics of loudspeakers date
back to the early days of stereo, when
we noticed that the positions of stereo
images were significantly affected by
the placement of the listeners relative
to the loudspeakers. It is a common
experience with conventional loud-
speaker arrangements that the stereo-
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BEFORE WE MADE THE NEW YAMAHA RECEIVER,
WE MADE THE ORCHESTRA.

The new Yamaha receiv-
er and other stereo com-
ponents emerged from a
unique eighty-year involve-
ment in music and sound.

Years ago Yamaha estab-
lished new standards in
wind instrument precision,
piano sound, guitar crafts-
manship, organ electronic
technology.

Our engineers didn’t just
sit down and create those
standards—they evolved
them, and the same is true

in their latest audio achieve-

ments.
To reach their goal of

maximum truthful repro-

duction, they had Yamaha’s
three-quarters of a century
sound experience to draw
from.

And they developed new

technology to match and ex-

ceed the kind of quality
performance (low distor-
tion) usually found on
“separates’ at the high-
est price levels.

A New Engineering.

They developed a new
kind of engineering philos-
ophy, too.

Because they conceived
this quality standard not
for just the highest priced
Yamaha components, but
for the whole line!

The result is low distor-
tion performance, typically

at .08%, available to receiv-
er and amplifier buyers
in all competitive price
ranges.

Comparethe specson the
new Yamaha components to
any of their competition.

But don’t stop there—
compare them to your idea
of an ultimate component
selling for any price.

We're confident of the
outcome.

FM STEREC @

sl

AFC/STATION @

POWER O

The Powerful Truth.

The new Yamaha CR-800
receiver, for example, packs
a powerful 45 watts per

channel RMS (both chan-

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

r

Sophisticated Tuner.

The CR-800's FM tuner
section is the first to utilize
negative feedback around
the multiplex demodulator.
This achieves superb sepa-
ration (45 dB) and reduces
MPX distortion to 0.05%.

And Yamaha Auto Touch
tuning allows the electron-
ics to fine tune the station
forminimum distortion (and
keeps it there).

A ten-position stepped
loudness control takes
speaker efficiency, room
acoustics, and other factors
into consideration, to give
you the tonal balance of
lows, middles,and highs you
like at all volume levels.

PLAY SOURCE  PLAY
A ' g

L B
puB it

a8

Multiples and Mixes.

For the multiple tape
deck owner, the 800 has a
five-position tape monitor
selector to easily control
two stereo tape record/
playback cireuits for record-
ing on one or both decks
simultaneously, for copying
from one recorder to an-
other, or for reproducing or
monitoring on either.

Other features include a

Check No. 41 on Reader Service Card

separate microphone pre-
amp and volume control, a
two-position low filter (20
Hz-70 Hz) and a two-posi-
tion high filter (8 kHz-
blend). And LE D’s for
critical indications.

Homemade Philosophy.

The 800 fully incorporates
all the years of electronics
technology, metal working,
machining and wood work-
ing pioneered by Yamaha in
the musice field.

Most of the various parts
of Yamaha stereo equip-
ment are made by Yamaha,
in our own facilities, for
stronger quality control.

And like Yamaha music
products, Yamaha compo-
nents are covered by an un-
usually long warranty—5
year parts, 3 year labor—
and a national service and
dealer network.

Audition the Yamaha CR-
800, and all our new com-
ponents, at your nearby
Yamaha dealer.

©YAMAHA



Infroducing the premium

Introducing the music tape BY CAPITOL.
Simply the best blank tape you can buy
for recerding music. This extraordinary
new premium tape performs with com-
piete fidelity despite the unusual de-
mands of music recording.

Now/ you can buy blank tape simply
and conficently without being a sound
engineer. Frankly, if youre recording a
class or dictation, don't waste your
money on the quality of the music tape
BY CAPITOL. But if youre recording music,
you car't redlly afford to buy l2ss than
the music fape 8Y CARTOL.

Capitol XDZ7-G*? Never.Say good-
bye to everycnz else’s pseudo-technical
numbers and nomenciature. We've sim-
plified the coding, the package and the
whole business of buying fapes. Forget
super Vs. ultra vs. highest vs. cynamic.
the musictape BY CAPITOL is made in one
grade only. The finest. The best recording
tape maae: Extra high output/ilow noise
for full dimensicnat scund.

The tape with an ear for music.
whats the most demanding sound for
a tage to reproduce?

irs music. Particulanly the variety of
pitch and sound levels found in sym-
phonic music. The fortissimo of a kettle
drum. Tre pianissimo of a harp. The tim-
bre of a castanet. The bite of a frumpet.
The sharp attack of a piano.

Ordirary recording tapes tose this
range...this variety of sound. They round
off aninstrument’s unique characteristics,

its “color’ They distort when the pitch is
high. Or they create interference noise
when the sound level is soft.

But not the music tape BY CAPITOL. You
might say this tape has an ear for music.
Read between the lines. Signal-to-
noise ratio (SNR) is reaity a way of chart-
ing a tape’s performance limits. At what
pitch (or fraquency) will the tape distort?
At what sound level (or amplitude)} will
you first hear unwanted noise?

Scientists can piot these performance
limits on a SNR graph like the one below.
Thelines mark the outer limits of perform-
ance. Inside there’s frouble-free record-
ing. Outsice, distortion and noise.

The larger the distance beftween the
top and bottom lines, the better the SNR.
And the wider the area covered, the
better the lape’s frequency respcnse.

While no tape is perfect, the SNR
graph, beiow, shows the superiority of
the music iape BY CAPITOL over conven-

SIGNAL-TO-NOI5E GRAPH
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When you record ordirary things, use ar: ordincry tape.

But when you record music, record on 4

the music fape.

Check Mo & er 3eader Sarvice Card

tional tape. It's another reason we think
the music tape BY CAPITOL is the best
blank tape for music.

The secret is plenty of iron. Funny.You
need ironto perform well. So does biank
recording tape. :

Its iron oxide particles that give tape
the ability fo record sound. We use only
the finest grade oxide available. Each
paricle is smailer and more untorm.
And we use them more efficientry.

The result is greater sensitivity
at both high and low ——
frequencies and far less c
background noise.

Say‘Capitol’and playback'music. the
music tape is from Capitol, the company
that produces Capitcl records and pre-
recorded tapes. SO were familiar with
the demands music makes on record-
ing tape. Since 1948 we've made
blank fape for professionals in
music recording ard dupli-
cating. In fact, more is done
on our professionat line—
Audiotape®-than any other.

The next time you record
music, get the tage
thats especially at-
tuned to music. the
music tape BY
CAPITOL. Cassette,
cartridge.  or
openreel in the
red and gold
package.

By CAPITOL






