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phase distortion, plus substantially better
stability with four double tuned phase
linear ceramic filters and four monolithic
IC’s in the IF section.

6-stage limiters

The IF section includes 6-stage limiter
circuits. Used in conjunction with
differential amplifiers in monolithic IC’s,
noise interference is completely elimin
ated with a signal to noise ratio of 75dB.

Exclusive Phase Lock Loop (PLL) IC
circuitry in the TX-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-9109
operates with computer control
This circuit operates automatically when
it is switched on. It effectively blocks
radiated noise from airplane and auto
ignition systems, neon and traffic lights,
etc. It does not interfere with frequency
response and stereo separation. Whether
the signal is weak or strong, this automatic
‘brain’ decides when the PNS gate circuit
is to operate.
Unique muting control
A 2-position variable muting control uses
electronic switching as well as reed relay
switching. This eliminates interstation
noise and the popping noise of
tuning and detuning.

Complete command with a wide variety

of controls

Whether it’s for AM, FM or headset output
levels, Pioneer provides greater operating
precision with three independently
operated output level controls. A headset
may be used without a following power
amplifier. Precision tuning is achieved
with the aid of signal strength and tuning
meters.

AM section highlights IC’s

The entire AM section, foliowing 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 1.8uVv 1.9uv
Selectivity 90dB 80dB 60dB
Capture Ratio 1dB 1dB 1dB
S/N Ratio 75dB 70dB 70dB
Image Rejection 110dB  100dB 85dB
Stereo Separation  40dB 40dB 40dB
Distortion (THD)
Mono 0.2% 0.2% 0.2%
Stereo 0.3% 0.4% 0.4%
Spurious Response 110dB 100dB  100dB

The Amplifiers: SA-9100,
SA-8100, SA-7100

Two separate power supplies utilize
30,000 uF total capacitance

You read it right. The power supply in

the SA-9100 uses a total capacitance of
30,000 uF. 15,000 uF each for the balanced
positive and negative power supplies. This
completely eclipses anything now
available in integrated amplifiers. This
super high capacitance results in an
absolutely pure DC voltage supply. There's
constant DC voltage regulation regardless
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Two 15,000uF power supplies
eclipse anything now available
in integrated amplifiers.

of line voltage changes and signal input.
Even at extremely low frequencies there’s
stable power output, excellent transient
response and minimum distortion — only
0.1% at any frequency between
20-20,000Hz for 60 watts output per
channel.

These positive and negative power
supplies provide absolute stability in all
stages, even in the equalizer amp and
proceeding to the control and power
amps. Therefore, the signal lines become
zero potential to completely eliminate the
usual (and annoying) click ncise 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-S100



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.

there’s excepticnally hich gain with
extremely lew noise. Two tuned RF stages
with a 5-gamg variable tuning capaciter
contribute to tha highest selectivity (20dB)
and astonisning FM sensitivity (1.5uV .
The exclusive use of a heavy gauge d e
cast alumimum housing assures uncainy
stability.

IF section — the epitome of

advanced rzsearch

In the purst it of excellence, significant new
IF section t=chnology was developed The
result is optimum selectivity with min mum

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

FIA front end — an 2ngineering triumph
“he neight of soph stication, the TX-9100’s
stabilized, drift-free front end replaces
print=d circuit boards with completely
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,

TX-9100 interior view.
Chrome plated shielded front end
housing and multiplex section.

Exclusive heavy gauge die cast aluminum
housing assures uncanny stability.



HIGH ADELITY:"... The
performance of the SA-9100
is so excepticnal and the
many ex-ras in the way of
switching options, and so
on, so eminertly useful,
that we find it the most
exciting piece of audio
hardware we've yet tested
from this comaany.”

STEREO REVIEW: “.. _The
TX-9100 unequivccally
outperforms anything we
have tested up to this ime.”

S Review

EQUIPr ANT TEST 2EPORTS

« .. uneauivocally
outperforrars anything
we have test=d
up to this tinre.”

HI-FI STEREO BUYERS’
GUIDE: «The SA-9100) is a
powerhouse of sound level,
performance and features.
Works lxe 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.”

AUDIO: *“You can’t buy
better audib e perfarmance
than is achievable with
Pioneer’s nrew TX-9100
(AM-FM stereo tuner) at
any price.”

STEREC REVIEW: “This
(SA-9108) is an essentially
distortionless, bug-free,
and powerful amplifier with
exceptional fl2xioil ty...

A highly complex a-ray of
slectronic circuilry has
been packaged into a
censumer product of
relatively modest price

w thout a trace o* ‘Faywire’
or slipshod assembly. It
almost seems a gity 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 extraneous signals
do not interfere with the input signalt, 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 controfs.
: —— TREBLE-——) g
o - =om

TROTECTION

Main Control Curves
(Sub set at Flat)

Sub Control Curves
(Main set at Flat)

The control amplifier: Twin stepped tone
controls custom tailor your listening.
Now you can make the most critical bass

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
feecback for minimum distortion and
absolute stability. The pre and power
amps can be used independently with a
separation switch.

Exclusive direct-coupling in all stages
Until now direct-coupling has been used
only with the power amplifier. Pioneer
takes it a dramatic step further in the
SA-8100 and SA-8100. Direct-coupling in
all stages from the equalizer amp to the
control amp to the power amp. More
effective? Absolutely. It achieves the
finest transient response, wider dynamic
range, THD and IM distortion of only
0.04% (1 watt). It's an incredible
achievement,

Level set, volume
and loudness
contour controis
adjust to listening
preference

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

is 0dB.

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

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

with the level set control. The

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

Inputs SA-9100 SA-8100 SA-7100
T:pe 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

Consistent power for every requirement

and treble adjustments with supreme ease. ~ More advanced the position [ RMS power RMS @ 8 ohms | RAMS @ 4 ohms
In fact, there are 5,929 tonal combinations of the level set control, the both channels | both channels single channel

. f et - lower the effective range of | driven driven @ 1KHz | driven @ 1KHz
to suit your listening room acoustics and 20-20KHz

the loudness contour.

to compare or compensate for component iginal and . SA-9100 60460 watts 65165 watts 100+100 watts
frequency response. The original and positive SA-B100 | 4040 watts | 44+44watts | 60460 watts
On the SA-9100 and SA-8100 four speaker protector circuit SA-7100 | 20+20 watts | 22422 watts 36436 walts

tone controls (two for bass, two for trebie)
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.

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
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Convenient program source
selection switch & control lever.

W PIONEER’

when you want something better
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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, lll. 60007 / Canada: S. H.
Parker Co.

Check No. 24 on Reader Service Card



“That line of dirt was scooped up
from deep within the record’s
grooves by /i1, Some “record clean-
ers” only push record dirt and de-
bris arounc. Not . Others (the
silicone bas2d ones) gloss over the
surface and hide the dirt left behind.
Again, not {1, That’s because 1 is
chemically formulated to solubi-
lize all conzaminants which affect
your record's surface. Then the line
of dust, along with all other particu-
late matter, is removed from your
record through capillary action onto
our brush fiber with-
out leaving a trace
of residue {or a trace
of dust) behind.
Send 25¢ and a
self-addressed,
stamped envelope |
for our Technical
Bulletin “Clean
Records and
Chemistry”, to.
find out what'’s
happening to your
records today.

THE SUPERIOR RECORD CLEANER !

CSCRARER AC
COUMEA MO 0t
[T
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"COMPLIVMENTS OF A FRIEND"

Anonymity is fine. Sometimes.

But when a company l1like ours has been a
leader in its field for 37 years, one begins
to wonder whether being anonymous is all
that good for business. S50, aftermulling it
over, we've decided to shoot for a little
visibility among you who have known the
products we sell (Garrard turntables,

B-I-C Venturi speakers, to name two) but not
our company name.

British Industries Co. will henceforth
be known as B-I:C INTERNATIONAL (pronounce
it"bee eye see"please, not "bic") and will be
identified by this logo.EX1i}

We hasten to add that while we believe it
is good business to change our name, we don't
intend to change our ways.

We will continue to be innovators in the
component field. We will continue to empha-
size honesty, fair dealing, and all those
other businesgss virtues that mean so much
when you're laying out several hundred
dollars for apiece of equipment.

So remember us. B-I:C INTERNATIONAL. The
name stands for more today than ever in our
history. And as the man said,"youain't seen
nothin'yet."

B'I:C INTERNATIONAL WESTBURY, N.Y. 11590 A DIVISION OF AVNET INC.
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Audioclinic

Joseph Giovanelli

Input Noise and Phono Cartridges

Q. How can any cartridge be instru-
mental in lowering the input noise from
the first stage of a modern transistorized
amplifier?—Steven Heinisch, Prior Lake,
Minnesota

A. The first stage of a phonograph
preamplifier, either tube or transistor,
generates noise. If its input is not
connected to anything, this noise will
be high. When the input is shorted,
noise will be reduced to some minimum
value. A cartridge, when connected to
the input, acts more or less like a short
circuit and thus reduces to a minimum
any noise generated by the first stage.
The lower the inductance of the car-
tridge, the more it will act like a short.

Note

With the November issue I began my
19th year with Aubio. I have managed
to do this without missing a single in-
staliment.

This seems a fitting time to say
just a few words.

I have noticed in some letters that
readers are very much surprised that I
answer every letter, even though the
material was not used in the column.
While this is a time-consuming task,
I believe that this is a better way to
perform this service than to answer only
those questions which appear to be of
sufficient general interest as to be
printed in “Audioclinic.” To aid me
in this work, I would really appreciate
it if each correspondent would send
in a stamped, self-addressed envelope.
When you think about it a minute, you
can see that the time required to make
out numerous envelopes leaves less
time to answer your letters.

Another way in which you can help
me serve you better is if you could
place your return address on your
letter. When this is not done, I have
to check with the original envelope
or, where there is one, your own
stamped, self-addressed envelope.
Again, I suppose this does not sound
like much when it comes to one letter,
but all of this does add up when we
are speaking about hundreds of letters.

One of the most common questions
I receive deals with product selection
and evaluation. Such questions would
perhaps be in the form of a list of
specific products, and I might be asked
to say which ones are the best ones.
So much of product selection and

4
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evaluation is subjective. Yes, we can
measure an amplifier and know that
it has less distortion than another
one, but our measurements just don’t
tell all the story. We are all too often
influenced by things such as the
appearance of the equipment; or
perhaps we don’t like the way the
tone controls work. Maybe we might
not like the physical layout of the
controls. Loudspeakers offer their own
kind of problems. No matter what we
do, we have really not yet brought
the concert hall into our living room.
We are asking a small piece of paper,
or perhaps a few small pieces of paper
to attempt to reproduce all of the
complexities of today’s stereo and
quadraphonic recordings. With all of
our scientific know-how, loudspeaker
manufacturing is still an art. We can
make all kinds of measurements on
speakers, but these measurements do
not tell us the complete story. We
simply have to listen to a loudspeaker
to see if the sound it produces fits
our own, private feelings as to what
constitutes good sound.

While I realize very well that there
are those who will completely disagree
with my views on this matter, I can only
say that I really believe it is completely
unfair of me to impose my own sub-
jective feelings on any one else.

The only answer I can give to any
one who wishes to know what he should
buy is to listen to the equipment to
see if he likes it. If you can’t listen to
certain items because they are not
stocked by your dealer, you probably
should not consider them. Would any
one buy a television set without seeing
it? Would any one buy an automobile
without having first taken a test drive?
I think that buying audio equipment is
much the same thing. It can very often
be a major investment, and should be
handled like the auto or TV set.

About all I can saying in closing
is that I will look forward to whatever
questions arise during the coming
year. No one should ever feel that a
question is “silly.” I ask more questions
than I answer, and I can say that there
are more bad answers than “silly”
questions.

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

enclose a stamped self-addressed envelope.

AUDIO «- MAY 1974



Instead of talking about
a cassette deck with 3 heads
we make one.

The RS-279US.

It has an HPF™ monitor head. So every
recording you make will be as sharp and clean
as it should be. That’s recording insurance. The
kind of insurance that great specs alone can’t
give. Only a monitor head can.

The monitor is more important in cassette
than it ever was in reel-to-reel. Because the
cassette can drag or jam without warning. And
it’s prone to recording overload. Which can ruin
a potentially great recording if it isn’t detected.

The RS-279US also has many other desirable
design and convenience features. Like a dual
motor system. With a DC motor for the reel-
table-drive and our exclusive direct drive DC
motor for the capstan. Adjustable Dolby?*.
Switchable bias for Cr0, tapes. Solenoid-
operated function controls. Locking pause.
Memory rewind. And Auto-Stop.

Check No. 42 on Reader Service Card

[ 1L

And the specs are just what you’d expect from
a deck with those credentials. The signal-to-
noise ratio is better than 59dB. Frequency
response is from 20-16,000Hz. And wow and
flutter are less than 0.10%.

The 8S-279US has the hallmarks of a great
cassette deck. Plus one that puts it ahead of
other decks. Our patented HPF™ monitor head.

The concept is simple. The execution is
precise. The performance is outstanding.

The name is Technics.
*Dolkby is atrademark of Dolby Laboratories Inc

200 PARK AVE., NEW YORE, N.Y. 10017
FOR YOUR NEAREST AUTHORIZED
TECHNICS DEALER, CALL TOLL FREE

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

Technics

by Panasonic

......

i 7 . e
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There is a distinct difference between
tape equipment mass-produced by a con-
sumer manufacturer and tape equipment
built by a professional audio manufacturer.
At Crown International this distinct differ-
ence involves five things: over-engineer-
ing, rugged construction, hand-crafting,
exhaustive testing and conservative rating.
After 26 years, Crown is the only remain-
ing original U.S. tape equipment manufac-
turer still marketing professional quality
to discerning audiophiles.

The Crown tape equipment line is
designed for audio pros who make their
living by recording, to whom an equipment
failure at a taping session means money
out the window. After four years, when
many hi-fi models are traded in, Crown
decks still produce recordings with truer
fidelity than most new hi-fi decks. No
wonder Crowns enjoy such high resale
value.

At Crown, each active electronic
component, each circuit module and each
completed unit is tested from every angle.
A tape deck undergoes over 100 hours
cumulative testing. Finally, each unit is
accompanied by its individual hand entered
proof-of-performance report.

For free product data on Crown
professional monaural, stereo and quad-
raphonic tape decks and players, write
Crown, Box 1000, Elkhart, Indiana, 46514.

crown

Made Only in America
Check No. 12 on Reader Service Card

Tope Guide

Herman Burstein

Radio Interference

Q. I own a KLH model 11W siereo
module and « Sony 105 tape recorder.
When I tried to copy records, I found
that I was picking up shortwave broad-
casts from a “gvpsv” cab office down
the street. My cable assembly was two
phono  plugs 10 one phono juck -
adapter to « mini-jack input/phoro
plug outpur  adapter 1o a  miniplug
cable. I also pick up radio broadcasts
when I listen to the tape recorder with
headphones, using a stereo phone jack
to a miniplug adapter, but I only seem
to pick it up off the externul speaker
Jjack, not the monitor jack. If there s
a not too technically complicated way of
filtering our the broadcasts it wouid
be a grear help.—Fred M. Schiller,
Brooklyn, N.Y.

A. Your type of problem often
presents a great deal of difficulty,
particularly when the interfering signal
1s strong. The usual simple solution is
to introduce a small capacitor, of a
few pFd. between input and ground at
the first amplification stage. If this is
beyond your ability, you should consult
your audio dealer as to whether he
has some kind of trap or filter that can
be used between your tape recorder
and the rest of your audio system. If
he does, try to get it on a trial basis
in case it doesn’t work.

[ strongly suggest that you eliminate
your complicated system of plugs,
jacks, adapters, and cables; use instead
one simple cable between the tape
deck and the receiver. And use as short
a cable as possible. Rectification of
the undesired signal may be occurring
as the result of imperfect contacts
among your plugs, jacks, etc.

Hook-up for TV

Q. After recording from my RCA port-
able black and white TV, I get a terrible
buzz when pluying back the rape. My TV
has no outlets in the back for a tape
recorder. I've tried putting my micro-
phone farther away from the TV, but this
hasn’t helped too much. Could you give
me some advice on what to do to reduce
this buzz?—Elizabeth Kaponya, Brigh-
ton, Massachusetts

A. Perhaps you can reduce the TV
buzz by carefully adjusting the fine
tuning knob after you select a station.
Adjust the knob for minimum buzz with
an acceptable picture. It may also be

6
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that your microphone is particularly
sensitive in the range of the buzz fre-
quency and exaggerates this frequency.
You may get less buzz—and doubtless
you will get better overall sound—if
you do not feed your tape recorder
through a microphone in order to re-
cord TV sound. Instcad, connect your
tape recorder directly to the TV. One
way is to connect a cable from the two
speaker leads of the TV to the high-
level input of your tape recorder. Such
cables are sold in audio stores. One end
comes with alligator clips for connection
to the speaker’s leads; the other end
has a plug for connection to your tape
recorder. The preferable but more
difficult way of making the connection
is to place the TV side of the cable
across the hot and ground terminals of
your TV set’s volume control. However.
unless your TV has an isolating power
transformer, do not use the second form
of connection. In fact, unless your TV
has such a transformer, the first type
of connection I described may also
present a shock danger: this depends
on whether either speaker lead is
grounded; if neither lead is grounded,
there is no danger.

Reducing Hiss

Q. I have been using a Sony TC-353
deck for quite a while for echo effects
on guitar. Is there some type of filter 1
could build or buy to stop hiss or fried
eggs noise when treble boost is applied
during playback? How long would you
recommend using a tupe?--Francis Miller,
Duluth, Minnesota

A. Your first question is somewhat
contradictory, because treble boost
accentuates the hiss you want to reduce.
If your concern is with noise generated
by the tape recorder system, rather than
by other components, you should in-
vestigate the Dolby B noise reduction
system. The life span of a tape depends
on its quality. Generally, a tape of good
quality should be serviceable for several
hundred plays, and quite possibly for
1,000 or even more.

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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Your amplifier is probably too
weak to break the chains that
bind your speakers. An under-
powered amplifier will lock yeur
stereo system into clipping
during low frequency passages
or on musical peaks, forcing you
down to a less than realistic
listening level.
The key to the
- solutionisa
-#¢ i high-powered
' amplifier,
specifically, the Phase Linear
400. Listen to Julian Hirsch of
Stereo Review: “Anyone using a
low efficiency speaker system
with an amplifier in the 30 to 50
watt class cannot approach a
realistic listening level without
severe clipping.”

The Phase Linear 400 will
unlock music you never dreamed
existed in your favorite records.
How long has it been since you've
had a dream fulfilled? Listen to
the Phase Linear 400 at
your dealer’s soon.

Phase Linear 400

420 watts RMS direct coupied solid
state stereo power amplifier.

Advarnced design heat sink provides
protective cooling.

TYPICAL |
“”[ HARMONIC OA |
1M DISTORTION, %

TYPICAL 50 WATT

8% A +— —
B | AMPLIFIER +ﬂ*¢ASE LINEAH_&OO
|
1%1—_’7/ﬁ_<t; — - =
e | 4. i ‘ }
¢ Tt

50 00 it 00 256
POWER. PER CHANNEL WAZTS

GREATER POWER PROVIDES
INPROVED SOUND REPRODUCTION

Set your speakers free!

SPECIFICATIONS

POWER —Greater than 200 watts/
channel RMS both channels
driven into 8 ohms. Power at
clipping typically 250 watts/channel
into 8 ohms and 400 watts/channel
RMS into 4 ohms.

HARMONIC OR I.M. DISTORTION
—Less than .25%; typically less
than .05%.

PROTECTION—Patented
protection circuit monitors output
voltage and current, shuts down
amplifier instantly if safe operating
levels are exceeded.

HUM AND NOISE—Better than
100 db below 200 watts.

STABILITY — Absclutely stable with
all speaker loads including
electrostatic units.

WARRANTY —Thrze years, parts
and labor for normal use.

PRICE—$492.00  Cabinet: $37.00

Shctse Lenear 400

PHASE LINEAR CORPORATION, P.O. BOX 549, EDMGONDS, WASHINGTON 980620

THE POWERFUL DIFFERENCE

Check No. 23 on Reader Service Card
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Behind The Scenes

Bert Whyte

“universal” or ‘“everything” re-

ceivers arrived on the quadraphonic
scene. These units, with their facilities
for handling CD-4, SQ, and QS re-
cordings, brought some sense of order
to the muddled world of quadraphonic
sound.

At this point in time there still are
those who wish that this whole thing
would just dry up and blow away.
Still others have been hoping that by
this time one of the competing systems
would have been chosen as the industry
standard. I'm afraid all this is just
wishful thinking. With the June Con-
sumer Electronics Show looming on
the horizon, there is every indication
that the present state of co-existence
between the three quadraphonic disc
systems will continue. There have been
technical advances this past year which
we will surely see in a new generation
of four-channel receivers. The most
speculation is centered on whether
these new universal receivers will
incorporate the new IC chips that have
been specially developed by the
proponents of CD-4, SQ, and QS. If
most of the new units have the full
complement of chips, it is easy to
predict that in the ensuing months,
quadraphonic sound will take a quan-
tum jump forward in popularity. If
the units do not have the chips, the
progress of four-channel sound will
continue at its present pace.

Why are the IC chips so important?
Because with rare exceptions, few hi-
fi dealers, and even fewer consumers
have ever heard the CD-4, SQ, and
QS disc formats with optimum
quality!  Startling statement? Not
really. It is all a matter of the dictates
of economy and marketing policies of
the manufacturers of quadraphonic
receivers. The receiver market is
fiercely competitive in all price levels.
As these units become ever larger,
more complex, and more difficult and
costly to manufacture, there are just
so many features and facilities at
certain levels of quality that can be
incorporated into a receiver before
the manufacturer prices himself out
of the market. Thus, depending on the
particular  manufacturer,  priorities
must be assigned to the CD-4, SQ,
and QS formats. Obviously, the people

IT HAS BEEN almost a year since the
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at JVC and Technics/Panasonic can be
expected to concentrate on the CD-4
system, Sansui on the QS system, and
Sony on SQ. The other receiver manu-
facturers have had to take a long hard
look at the overall quadraphonic scene
and make some educated guesses on
which disc system they should focus
their attention. As long as the manu-
facturers have to use discrete com-
ponents in their disc circuitry, some
compromises in the efficiency of these
circuits is to be expected. Now, don’t
get me wrong! For the most part,
quadraphonic receivers are well made
and represent a helluva good buy. For
the average user of a universal unit,
disc playback through the decoders
and the demodulators is quite satis-
factory. For the more knowledgeable
audiophiles, and the nit-picky purist
types, more sophisticated quadraphonic
circuitry is desirable.

Dealers can’t be expected to carry
every line of universal receivers, so we
get situations with many variables.
For example, depending on the brands
the dealer stocks, you could get a
pretty good demonstration of the CD-4
system, but less than adequate repre-
sentation of the SQ and QS systems.
And conversely, good demos on SQ
and QS, but not very satisfactory CD-4
demonstration. And on and on and
on. ..
When I stated earlier that the use of
discrete components in disc circuitry
meant some compromises, I meant, of
course, that there was a cost element
involved. It is entirely possible to build
optimum CD-4, SQ, and QS circuits
into a four-channel receiver. The cost
is so prohibitive, however, that
usually two of the disc circuits have to
be considerably simplified, with sub-
sequent degradation of playback quality
in those areas. The cost of the IC
chips for CD-4, SQ, and QS should be
low enough so that they could reason-
ably be expected to show up in most
of the new generation of quadraphonic
receivers. Furthermore, these IC chips
will have a standard level of quality
and efficiency of decoding and de-
modulating. The Sansui chip will offer
the excellent separation of their
Variomatrix circuit. The SQ chip will
incorporate  full logic and wave-
matching along with Variblend, which
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is a sort of interchannel “bleeding
of signals to compensate for imaging
problems with center channel soloists.
There are some radical new advances
in the CD-4 chip which I will detail
shortly.

Leaving the quadraphonic receivers
for the moment, the IC chips are of
great importance to the manufacturers
of high quality pre-amplifiers. With
all due respect to the receiver people,
even if their particular four-channel
disc circuit is of good quality, their
associated phono pre-amp circuitry is
not low enough in noise and distortion
and in other parameters to satisfy the
requirements of the kind of audio
purists who purchase separate pre-
amplifiers. With the new IC chips,
the high quality pre-amps are assured
of optimum decoding and demodu-
lating, without compromising any of
the traditional standards of quality.

As it stands now, on the threshold of
the June CES, the most sophisticated
circuitry for SQ playback is to be
found in the Lafayette LR-4000
receiver, which offers full logic and
wave-matching, and in the separate
“add-on” Lafayette SQ-W decoder,
which adds the Variblend improvement
to the logic/wave-matching. Thus in
terms of discrete components, the SQ-W
is the equivalent of the SQ LT3 IC
chip. I have been using one of these
SQ-W decoders for some time now,
and it does a really excellent job. On
surround style quadraphonic music . . .
with equal amplitude in front and
rear . . . channel separation is well
maintained and the “pumping” action
of the earlier logic circuits has been
virtually eliminated. Combined with my
high quality playback system, the SQ-W
affords a degree of resolution and
quadraphonic imaging that makes
four-channel music in this format
newly interesting. As noted earlier,
few dealers and fewer consumers have
any idea that the SQ format has such
potential and is capable of such high
quality playback.

Unfortunately, 1 have not had a
chance to try out the new Sansui
Variomatrix. I would suggest to the
Sansui people that when their IC
chip is available, it be incorporated
in an “add-on” unit, for those who
have separate pre-amplifier/amplifier
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Technology must be
confirmed by perfor

Here are the judgments

’lce.

of the most respected critics and
reviewers on the BOSE 901

“l urge that you listen for yourself. | think you
will have to agree that Bose has, in a single giant
step, produced one of the finest speaker systems
ever made.”

AMERICAN RECORD GUIDE

. If your response to it is like ours, you’ll be re-
luctant to turn it off and go to bed.”
Norman Eisenberg,
HIGH FIDELITY

. | must say that | have never heard a speaker
system in my own home which could surpass, or
even equal, the Bose 901 for overall ‘realism’ of
sound.”

Hirsch-Houk Laboratories
STEREO REVIEW

“The Bose have replaced forever our bulky studio
speakers with compact, handsome units. The only

trouble is -- our studio is beginning to look like a
living room!”’
DOWNBEAT
“To hear a thunderous “low C” organ pedal . . ., or

a clean, weighty impact of a bass drum is truly im-
pressive . . . There is no doubt that the much
abused and overworked term “‘break-through’ ap-
plies to the Bose 901 and its bold new concepts.”
Bert Whyte

AUDIO

“But these speakers provide a quality which is not
to be matched.”
STEREO & HI FI TIMES

“The 901 is very possibly the only speaker to date
to actually pour forth in true concert hall fashion.”
HI-FI BUYER’S GUIDE

“After a time trial measured in months rather than

weeks, this one can definitely proclaim Bose is best,

big or small, high or low.”
Irving Kolodin
SATURDAY REVIEW

Now the Bose 901 Series Il Di
Speaker does everything its pred
more. We invite you to compa.
conventional speaker, and hear the di,
yourself.

For information on the BOSE 901 SERIES Il,
501 SERIES II Direct/Reflecting® speakers, and
other BOSE products, circle your reader service
card or write us at Dept. A3,

THE MOUNTAIN FRAMINGHAMI MA 01701

Check No. 8 on Reader Service Card
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Wolver in cheapr dothing.

Design charlatans around the world have found a lucrative business
in selling spurious replacement styli. And because Shure phono
cartridges are asked for by more knowledgeable hi-fi enthusiasts
than any other cartridges, our styli seem to be imitated more than
any others. Now, flattery notwithstanding, Shure design engineers
see red when they see these impostors, because they know that
the performance of your Shure car-
tridge absolutely depends upon the
genuine Shure stylus assembly — so
to protect your investment and to in-
sure the original performance of your
Shure cartridge, insist on the real
thing: Look for the name SHURE on
the stylus grip (as shown in the photo,
left) and the words, ‘“This Stereo
Dynetic® stylus is precision manufac-
tured by Shure Brothers Inc.” on the
box.

SHURE

Shure Brothers Inc.
222 Hartrey Ave., Evanston, lil. 60204

In Canada: A. C. Simmonds & Sons Limited
Check No. 36 on Reader Service Card
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systems. I have heard the Variomatrix
chip at a professional demonstration,
and its performance certainly bolsters
the claim of close to 20 dB of sepa-
ration.

While certain circuitry is basic 1o
CD-4 demodulators, various engineers
have different ideas and approaches
to the CD-4 functions. This is mainly
in the area of the carrier signals. Thus,
in the Panasonic demodulator which
was given to me in Japan, there is a
separate left and right carrier ad-
justment, with so-called “radar” lights
which go on when the levels are correct.
Some other CD-4 units use just a
single potentiometer for carrier ad-
justment, while others have a pre-set
carrier level, with no pots at all to
adjust. It should be noted that because
there are a number of different type
CD-4 phono cartridges on the market,
that with the “add-on” demodulators
and with those built into receivers,
some combinations seem to be more
compatible and work better than others.
I had one cartridge/demodulator set-
up that resulted in a complete phase
reversal! Here again, I doubt that many
dealers or the public have heard the
kind of quality possible with the best
CD-4 facilities. In spite of this, the
new CD-4 chip from Lou Dorren’s
QSI company will afford CD-4 play-
back considerably improved over my
discrete component demodulator. The
QSI chip will have as much as 40 dB
limiting ahead of the phase-lock loop,
resulting in a very pure FM signal
with no AM present. There is a high
speed muting circuit which operates
within 15/20 milliseconds, if there is
momentary loss of carrier, and changes
the quadraphonic presentation to four-
channel monophonic. As soon as the
carrier is restored, it reverts to the
quadraphonic mode. In CD-4 cutting,
the burnishing angle has beenchanged,
and along with the 35-degree back
angle now used, the stylus now presents
a more chisel edge to the lacquer with
less carrier erase. Thus, the carrer
can now be used over all the full
range of record diameter cutting, which
of course solves the timing problem.
This is borne out with an RCA re-
cording of the Philadelphia Orchestra
with Ormandy conducting a suite from
Tchaikovsky’'s Swan Lake ballet. |
checked out the first side as just a
few seconds short of 27 minutes, all
with no attenuation of level or bass.

It is obvious that the new IC chips
for the CD-4, SQ, and QS disc systems
will really put quadraphonic sound
on the map. One can but hope that
they really will make their debut at
the June CES.
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This year
only 1200

erfectionists

eir pursuit

for excellence.

The new Ferrograph Super Seven takesits place
alongside the finest high fidelity components

in the world. Admittedly, it’s
Just the limited few who are

and appreciate its unexcelled capability for pro-
fessional performance in the home.

The Super Seven achieves
new heights in innovative
tape recording with more
than thirty advanced features
including:

Exclusive variable speed
wind and rewind— 10V%2-inch
reels—3 speeds: 178,3%4, 7V
ips or 334, 7Y%, 15 ips— Dolby
B (on request with either
speed configuration)—pro-
fessional electronic editing—

not for everyone.

able to recognize  transfer.

New Super Seven Ferrograph
Total versatility with tape.

AaEf NPEdRAIS BA TRy

instant slur-free starts in record/playback —bias
adjustment on front deck—pushbutton tape/
source comparison — biasreading and tape track

The choice of professional broadcasters
and musical perfectionists the world over,

Ferrograph Super Seven is
not merely the best of its
kind—it’s the only one of
its kind.

A visit to your Ferro-
graph dealer will convince
you. Or write to: Elpa Mar-
keting Industries, Inc.,
New Hyde Park, New York
11040 / 7301 East Evans
Road, Scottsdale, Arizona
85260.



What's New in Audio

Kenwood Automatic Turntable

Model KP-5022 features a fully auto-
matic servo-controlled direct-drive sys-
tem with an 8-pole brushless d.c.
servo motor directly coupled to the
center of the turntable, providing ac-
curate rotation (= 3% with separate
control knobs) at speeds of 33Y% and
45 rpm. An elliptical cross-section,
statically balanced, tubular tone arm
reduces mechanical resonance to in-
audible levels and prevents IM dis-
tortion. The cartridge shell is fully
adjustable for precise stylus-to-record
angle, said to assure optimum channel
separation for both stereo and CD-4
discs. Also included is a direct-reading
stylus balance gauge (0-4 grams), pre-
cisely calibrated anti-skating adjust-
ment, stylus lamp gauge, automatic
indexing of 7-. 10-, and 12-in. discs,
repeat play, automatic arm return, and
stroboscope  speed adjustment. The
KP-5022 measures 19 in. W x 6% in.
H x 13% in D and weighs 19.8 Ibs. A
$299.95 price tag includes base and
dust cover.

Check No. 60 on Reader Service Card

Literature

Auplio contributing editor Herman
Burstein has authored a new book titled
Praciical Advice on Evervithing Related
1o Recording. A question-and-answer
format is used in an organized and
alphabetical manner. Sections include:
Accessories, Basics, Connections, Distor-
tion, Equalization and many more. The
chock-full reference volyme is avail-
able for $8.95. Specify No. 681 when
ordering from Tab Books, Blue Ridge
Summit, PA 17214.
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The Jupunese Radio, Record and Tape
Player Schematic Servicing Manual is
a complete sourcebook containing
schematics, drawings. alignment info
and service tips on a multitude of
Japanese-import  multiband  radios,
record and tape players, and auto
stereo units. Major brands are covered
along with a full list of names and
parts location addresses. Hardbound,
$7.95. paperback, $4.95. Tab Books.
Blue Ridge Summit, PA 17214

DuKane Corporation offers a 16-pg.
booklet titled, “Sound Systems.” The
pamphlet gives basic data for the design
of sound reinforcement systems. In-
cluded are flow diagrams and line
drawings of actual components, ele-
mentary to complex. and a checklist
lo aid in assecmbling data necessary for
construction of a sound system. Price:
$1.50. Request Form 9310-B from
DuKane Corp., 2900 DuKane Dr., St.
Charles, IL 60174.

Srereo/Quad Hi-Fi Principles & Projecis
for the Audio Experimenter is a 2-part
book. Part One is a discussion of the
principles of stereo and 4-channel
equipment illustrating simple projects
to demonstrate the concepts in action.
Part Two covers do-it-yourself pro-
jects from amps to preamps lo speakers
and more for the audiophile interested
in high quality components at rea-
sonable prices. Hardbound, $7.95;
paperback, $4.95 from Tab Books,
Blue Ridee Summit, PA 17214.

TDK “Guide to Casscttes,” a frec 48-pg.
booklet, covers terminology. care of
casscttes, routine maintenance of re-
cording equipment, descriptions  of
TDK’s full line of casscttes. and sug-
gestions on selecting the best cassette
for various types of recordings. Avail-
able from TDK dealers, or write TDK
Electronics. 23-73 48th St.,, Long Island
City, N.Y. [1103.

Tangent Template has made available
a free short form catalog. Pictured and
described is their comprehensive line
of user designed templates for printed
circuit design and drafting. Also in-
cluded is a postage paid order card.

Check No. 61 on Free information Card

AArecHnPBdaISBnA Ty

Buldlerin =231 from Grayhill describes
their 61 different types of solid state
relays. Included are control method,
control voltages and currents, load
voltages und currents, package size and
termination. A helpful guide and
stylized part numbering system aid in
selection of the proper relay for a
specific application.

Check No. 62 on Free Information Card

Nortronics’ 32-page updated Recorder
Care Manual is now available. The
publication features detailed informa-
tion on the principles of magnetic
recording. magnetic heads. and main-
lenance operations. Also included in
the illustrated booklet are a bibliog-
raphy for further reference materials
and a 7-pg. catalog of Nortronics re-
corder care products.

Check No. 40 on Free Information Card

Win Lab Turntable
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The Leb I utilizes dual synchronous
drive motors to produce highly ac-
curate speed. Idlers and belts which
can be a source of rumble and flutter
have been eliminated. The S-shaped
tone arm is low mass, hand-polished
and kiln-cured wood which 1s viscous
damped and statically balanced by
means o a variable counterweight.
Chemical damping is used in both
vertical aad lateral movements of the
arm resulting in discouragement of
lateral thrust, which eliminates the need
for leveling the turntable, and groove-
skipping. A white light indicates that
the power is on and a red one serves as a
warning that the record has stopped
and the arm should be lifted. Speed
accuracy s + 0.1%; wow and flutter,
less than J.1%: rumble, -70 dB.

Check No. 64 on Free Information Card
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Miracles, even small ones, are hard to believe. We know.

When we first introduced our small 404 speaker some yeurs ago,
believers were hard to find. Today, our credibility is really being
challenged. The new XT-6 is so good that even the people who know
ADC5 “small box, big sound” achievements find it incredible.

But it’s true. This book-sized baniam outperforms anythirg its size.
And rivals enclosures many times its size and price.

How do we do it? With a unique combination of cone structure,
magnet force and coil configuration, for one thing; they interact to let
a small woofer pump out a staggering amount of bass. Handle as much
power as any standard-sized room requires. And keep distortion at a
minimum.

Granted, the XT:6 has its limitations. It won't shake timbers. And
it won't project massive sound into huge rooms. But in typical apartments,
the ADC XT-6, at under $60, gives you more sound per dollar than any
other bookshelf speaker on the market.

The specifications will confirm the technical capabilities of the XT-6.
But we suggest you go to your dealer and listen...Even if you don't
believe in miracles, the XT-6 will give yau something to think about.

AUDIO DYNAMICS CCRPCRATKIM
Pickett District Road, Mew Milford, Co

anRadivﬁiistorf/. M

XT-6 SPECIFICATIONS

NOMINAL IMPEDANCE:
RESPONSE:

HIGH FREQUENCY
DRIVER:

LOW FREQUENCY
DRIVER:

HIGH FREQUENCY
LEVEL CONTROL:

ENCLOSURE:

POWER
REQUIREMENTS:

PRICE:

6 ohms

45Hz to 20 KHz * 3dB in average listening
room.

214" viseous impregnated cone tweeter
with 112" Dia. effective radiating surface.

6" with high complianee, soft suspension
and viscous coated cone.

2000Hz Nominal.

When in “treble down” condition tweeter

level is pivoted from the crossover point to

approximately 3dB down at 10kHz.

Walnut finish air-tight cabinet 12!%g"H x
75" W x 812"D. Filled with sound absorbent

material.

10 watts RMS power output per channel.
$58.00
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Edward Tatnall Canby

but things quadraphonic are crys-

tallizing in my mind. About time.
People have been blowing hot and cold
on this subject for years now, and still
there is confusion all over, indecision
out among the fans. Now all these
momentous threats occur, with the
implication that super luxuries like
this ought to be banned, or something,
as part of the energy crisis. /s quad-
raphonic a super luxury? There’s a
spectre that dies hard. Too many people
still cling to the simplistic thought that
four is four times too many. Well, if
this is your thought, then let’s also get
rid of the Four B’s, Beethoven, Brahms,
Bach and the Beatles. Superfluous.
Especially for those who never did like
them.

% DON'T KNOW about the rest of you,

In times of incipient trouble, some-
body is always going to say that ART
is expendable and let’s do it quick. No
frills please, just more gas. The fact is.
though. that in times of really serious
trouble such things have a curious way
of coming into their own. The modern
record biz began in the Great Depres-
sion—for me, at least, since that’s when
I started buying up discs, one by one as
I could. There was Myra Hess, the
pianist, playing to thousands in London
in the middle of WW II bombing. And
the sensible WW II conviction in Amer-
ica was that this time around Beethoven
and Wagner, though German, should
NOT be suppressed. All this is not mere
sentiment. It goes deeper; it is a feeling
that one must desperately hang onto
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the fruits of a thousand years of human
upbuilding, just at a time when those
fruits are most in danger; a curious
sense, even among people who don’t
know the difference, that suddenly
music and its allied arts are more power-
ful, more real, more needed.

But quadraphonic? If music itself is
needed in the home, and given im-
portance, then quadraphonic is a part
of it. A luxury, if you will, of the sort
that becomes more cherished as things
wax more difficult. You may gather
that I assume quadraphonic to be inte-
grated into the very substance of home
listening. It will be! It should be. The
more troubles we run into, the more
ingenious will be our solutions to the
problems of making it widely available.

You can understand, then, why—
whammo!—what was once merely a
hunch with me has crystallized into an
overpowering conviction via recent
developments. It needs to be said. A
sort of much-delayed bombshell, which
has been largely overlooked in the
midst of all the revolutionary develop-
ment. And will those Dyna people in
Philadelphia laugh. They've been say-
ing it for years.

The greatest single sales factor in the
present quadraphonic market could be
the four-way decoder as applied 10
standurd stereo discs.

I am not speaking of quadraphonic
discs, of course. They are better, what-
ever system. But they are also fewer.
and will be for a time. What we have
with us right now is STANDARD
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STEREO, in one of the greatest accumu-
lations of recorded human intelligence
ever assembled. All of it built up in a
scant 16 years or so. Unbelievable. We
need more than a passive “also-play”
compatibility for these millions. We
have it.

Look in Schwann. [I've mislaid
Schwann’s annual statistics, always
fascinating reading, and I don't re-
member whether it’'s now 60.000 LP
items available, a large proportion in
stereo, or maybe a mere 30,000. No one
person is going to play or own all of
these. But plenty of people jump to a
horrendous non sequitur: who needs
‘em? It does NOT follow that we need
a mere handful of 