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AUDIO: *“We find the
S$X-727 to be asugged,
reliable irstrument
that certa nly repre-
sents stat=-cf-tqe-art
receiver technclogy in
its design and perfor-
mance.

HIGH FIDELITY:
“...Solid quality . ..
Pioneer has avoided a
make-do approach in
the SX-626; we wish
we could say the same
for all under $350
receivers.”

P

HI-FI STEREC

BUYERSE’ GLIDE:
“This (SX-828) excel- S ——
lent performer f2atures
full power outpLt at all

frequencies ... 2xcel- STEREO REVIEW:

lent receptior 27 weak
FM signels.. selec-
tivity was exce'lent.”

STEREO REVIEW:

‘... W2 were espec-

ially impressed by the

solidity and precis2
— ‘feel’ of the SX-626's
centro’s. Clearly,
nathing has been
skimped in the me-
chanica’ design and
canstrucfion of this
receiver. Itis a joy to
us2, a very good value
in 2very respect.”

»

‘“Pioneer’'s moderately
priced SX-727 has a
degree of operating
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Cemplete reprints available upon request

IONEER Bx_

sreo Review H

flexibility and elec-
trical performance
previously found only
in some of the most
expensive receivers
... The array of operat-
ing features is impres-
sive ... Inits flexibility
and in many areas of
its measured perfor-
mance it is somewhat
better than much of
the competition at its
price level.”
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>

You,too,willreach theinevitable conclusion...




Long before the current wave of
consumerism,Pioneer had established
its reputation for superior quality
craftsmanship. This reputation has
been continuously augmented by our
commitment to building high fidelity
components with a measurable extra
margin of value. Our four versatile
receivers — SX-828, SX-727, SX-626,
SX-525 — are designed to meet a wide
range of requirements and budgets.
Yet each unit incorporates a
significant array of features and
refinements built into the top

model —the SX-828. Regardless which
Pioneer receiver you finally

select, you are assured it represents
the fmest atits price.

Conceptual diagram

Consistent power throughout the bandwidth.

Not This

More meaningful power.

When it comes to power, each model
provides the most watts for your
money. This is meaningful power.
Power that is consistent throughout
the 20-20,000 Hz bandwidth (not just
when measured at 1,000 Hz.)
Especially noticeable at the low end of
the spectrum with improved bass
response, the overall effect is greater
frequency response and low, low
distortion.

RMS @ 8 ohms

Model IHF Music Power Both channels
4 ohms driven' @ 1KHz

S$X-828 270 watts 60+ 60 watts
SX-727 195 watts 40+40 watts
SX-626 110 watts 27+ 27 watts
SX-525 72 watts 17417 watts

Direct-coupled amplifier
circuitry and twin power
supplies improve responses.

Of course, having power to spare is
important; but directing it for
maximum performance is even more
vital. In the SX-828 and SX-727, you
will find direct-coupled circuitry in the
power amplifier combined with two
separate power supplies to maintain
consistent high power output with
positive stability. This means
transient, damping and frequency
responses are enhanced, while
distortion is minimized. In fact, it's
less than 0.5% across the

20-20,000 Hz. bandwidth.

You can’t expect great music
without great specifications.

Pioneer’s reputation for high
performance capability is thoroughly
reinforced in these four receivers.
Listening to them substantiates it; the
specifications tell the reasons why
Since Field Effect Transistors
increase sensitivity, they’re incorpo-
rated into the FM tuner section of
each unit. For example, the $X-828
uses 4 FET’s. You get greater
selectivity and capture ratio with
Integrated Circuits and Ceramic
Filters in the IF stage. Here’s a mini
spec list.

SX-828

FM Sensitivity (IHF) 1.7uV

(the lower the better)
Selectivity

(the higher the better)
Capture Ratio

(the lower the better)
Power Bandwidth

Inputs and outputs for every

purpose including 4-channel sound.
Depending on your listening interests
and desire to experiment in sound,
each receiver provides terminals for
a-wide range of program sources.

SX-727
1.8uV 2.0uvV 2.2uV

+75dB +70dB +70dB +45dB
1.5dB 2.0dB 2.5dB 3.0dB

All exceed by a wide margjin the
usable sound frequency spectrum

Exclusive protector circuit
for speakers.

Another example of
Pioneer's advanced engi-
neering is the automatic
electronic trigger relay
system designed into the
SX-828 and SX-727.
Since the signal is trans-
mitted directly to the
speakers because of the
direct-coupled ampilifier,
this faii-safe circuit
protects your speakers
againstdamage
and DC leak-
age, which can
cause distor-
tion. It also
guards against
short circuits

in the power
transistors.

It’'s absolutely
foolproof.

SX-626 SX-525

Versatile features increase

your listening enjoyment.

Our engineers have outdone them-
selves with a host of easy-to-use
features. All four units include:
loudness contour, FM muting, mode
lights, click stop bass/treble tone

Inputs: SX- SX- SX- SX- controls with oversize knurled knobs,
Tape 828 727 626 525 and an ultra wide linear FM dial scale
monitor 2 2 2 2 that takes the squint out of tuning.
Phono 2 2 2 Phono/Mic. Exceptforthe SX-525, they all employ
Auxiliary 1 1 1 1 high and low filters. Enlarged signal
Microphone2 1 1 Phono/Mic. Strength meters make tuning easier
(as above) than ever. Center tuning meters
are included as well
== TAGE 13 R IARELS in the SX-828 and SX-727.

PHONO 1 FHONO? AuUx IIEC/PB REC
MAG

MON REC/4CHOUT MON/4CH IN

LEFT
NIGNT

|—SPEAmS (412 1Ulllﬂ

Further sophistication is
offered on the top two
models with a 20dB audio
muting switch — the perfect
answer to controlling

GND s
. il is | background music. As
LIS U L the senior member of the
famity, the SX-828 is
SX- SX- SX- SX- endowed with speaker indicator lights

Outputs: 828 727 626 525 (A,B,C,A+B,A+C) and a tuning dial
Speakers 3 3 3 2 dimmer for creating a more intimate
Headsets 2 1 1 1 lighting atmosphere.
TapeRec. 2 2 2 P Some day other stereo receivers will

Some day, if you want 4-channel
sound, all models have 2 inputs and
2 outputs to accommodate a 4-
channel adapter unit. By simply
attaching it and two additional
speakers, perfect 4-channel sound
reproduction is simply achieved.

Ultra wide linear FM dial scale takes the squint out of tuning.

007107 14 106108

West: 13300 S. Estrelia, Los Angeles 90248

when you want something better

strive for this total combination of
power, performance, features,
precision and versatility. Why wait?
Pioneer has more of everything now.

See and hear these magnificent
receivers at your local Pioneer dealer.
SX-828—$499.95; SX-727—$399.95:
SX-626—$339.95; SX-525—$259.95
Prices include walnut cabinets,

U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachie,

New Jersey, 07074

Check No. 33 on Reader Service Card

» 1500 Greenleaf, Elk Grove Village, |Il. 60007 » Canada: S. H. Parker Co., Ontario
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Better music, whereveryou
listen. Real fundamen-al, bcss,
including the aftack of ympani
and organ. An almosttactie
feeling cf presence. And
transparent higns, previding
unusual instrumental cefinition.

First and foramrost, we buil*
the LDL 749A to satisfy our own
desirefar musical enjcyment.
Including the spagtial sensations:
frorr the intiracy of small
groups to the cwssomeness of
full orchestra,

With their precise comaination
of forward-radiated sound and
panorcm c reflection, LDL 749A
are a compact eiegant way to
put the concer hall i~ your
listening room. And the price is
as rediistic cs “he scund!

)

Linear
Design
LGbS Inc.

20 Willett Avenue, Port Chester. NY. 10573
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ZERO 100

ZERO 92

Garrard introduces

The Zero

Tracking

Error
Tonearm

True tangent tracking
geometry. Zero 100c
and Zero 92 tonearms.

MODEL 82

MODEL 62

Dist. by British industries Company, Westbury, New York 11590 / A Div. of Avnet, Inc.

Mfg. by Plessey Ltd.

its new models.

This season, we have brought out four entirely new
units in the Component line, and refined the already
famous ZERO 100, now in its third year of production.
This unique Zero Tracking Error automatic turn-
table, which has earned the overwhelming regard
of the critics, now becomes the ZERO 700c, and
includes further advancements; including a built-in,
automatic record counter . .. making the ZERO 100c
the finest automatic turntable available at any price.

The Garrard policy of pursuing useful technical
innovations and resisting '‘change for the sake of
change,” has paid off handsomely this year. Most
notasly, the articulating Zero Tracking Error Tone-
arm, Garrard's revolutionary patented design, has
been incorporated in the ZERO 92, a new model at
lower cost than the ZERO 100c. In addition, three
other models, the 82, 70 and 62 have been intro-
duced. The entire series, both in styling and
features, reflects the ZERO 100c design philosophy.

This year, more than ever, there is a Garrard
automatic turntable to suit your specific needs. Your
dealer will help you select the model that will best
complement your system . . . whether that system
is mono, stereo, 4-channel, matrix or discreet.

ZERO 100c

Two speed Automatic Turntable with articulated
computer-designed Zero Tracking Error
Tonearm. Features: Variable speed *3%:
lHuminated Stroboscope; Built-in automatic
record counter; Magnetic anti-skating control;
Sliding weight stylus force setting; 15° vertical
tracking and cartridge overhang adjustment;
Damped Cueing/Pausing in both directions;
Patented Synchro-Lab Synchronous Motor.
$209.95*

ZERO 92

Three speed Automatic Turntable with articulated
Zero Tracking Error Tonearm. Features: Lever
type anti-skating adjustment; Sliding weight
stylus force setting; 15° vertical tracking

and cartridge overhang adjustments; Cueing/
Pausing control, Damped in both directions;
Patented Synchro-Lab Motor. $169.95*

MODEL 82

Three speed Automatic Turntable with low-mass
extruded aluminum tonearm. Features: Lever
type sliding weight anti-skating adjustment;
Sliding weight stylus force setting; 15° vertical
tracking and cartridge overhang adjustments;
Cueing/Pausing contro!, Damped in both direc-
tions; Patented Synchro-Lab Motor. $119.95*

MODEL 70

Three speed Automatic Turntable with low-mass
aluminum tonearm and fully adjustable stylus
pressure setting. Features: Torsion spring
anti-skating control; Cueing/Pausing control;

2 point record support; Patented Synchro-iab
Motor. $89.95*

MODEL 62

Three speed Automatic Turntable with low-mass
aluminum tonearm, fixed counterweight, and
adjustable stylus pressure. Features: Torsion
spring anti-skating control; Cueing/Pausing
control; 2 point record support; Heavy duty
four-pole Induction Surge Motor. $69.95*

*Less base and cartridge

GARRARD

Check No. 14 on Reader Service Card
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This IC150 . . . is the finest and
most versatile control unit | have
ever used. For the first time | can
hook all my equipment together at
once. | find many semi-pro oper-
ations possible with it that | have
never before been able to pull off,
including a first-class equalization
of old tapes via the smooth and
distortionless tone controls. | have
rescued some of my earliest broad-
cast tapes by this means, recopying
them to sound better than they ever

did before.
-- Ed Canby, AUDIO

Among the things you can do with an
IC150:

Produce your own taped programs! Re-
cord from any of seven inputs: 2 phono,
2 tape, 1 tuner, 2 auxiliary (tape player,
cassette deck, guitar, microphone, etc.)

Clean up record scratch, tape hiss and
turntable rumble with filters which
scarcely alter program material.

Improve frequency response with bass
and treble controls for each channel.

Enhance stereo image with the IC150's
exclusive panorama control.

Record two copies of a program at once,
and monitor source and tape for each.

Correct ping-pong effect for more en-
joyable headphone listening.

The IC150 performs all these func-
tions and more with lower distortion
and noise than any other preamplifier.

This combination of clean sound
and versatility cannot be bought any-
where else for less than $600. But you
can buy it for only $299 at your Crown
dealer. See him today to make your
own comparison. (For independent lab test re-
ports on the 1C150, write CROWN, Box 1000,
Elkhart, Indiana, 46514.)

crown

Made Only in America
Check No. 16 on Reader Service Card
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Micing a Band

Q. I would think thar ideal micro-
phone placement for recording a band
concert (approximately 40-65 pieces)
would be as in “A.” but I have seen
people with equipment costing about
three times as much as mine arranging
mics as in “B.” Please tell me what
position would be beiter in this case.—
Jim Spellmeyer, Affton, Missouri

A. Mic placement for a band or any
other musical group must be deter-
mined experimentally most of the time.
Room acoustics play a major role.

[ think that your Fig. B would repre-
sent the better approach of the two
drawings you have shown. If the mics
are too close to the band, you may
tend to emphasize the instruments
closest to the mics. Further, you can
possibly overload the preamplifiers
in your recorder.

Locate the recorder as far from
the musicians as possible in order

that you can monitor what you are
taping with a minimum of “live”
sound entering your ears. [ am as-
suming that you are using omnidirec-
tional microphones for your recording.
If you use cardioid mics, they must be
mounted close together, forming an
angle of 90 degrees to each other and
aimed at the band in such a manner
that each one points to the band at
45 degrees. For my own use [ made
up a bar on which both mics can be
mounted. This bar, in turn, can be
mounted on the mic stand. I believe
that such devices are sold commercially
as “stereo rails.”

This micing technique is the simplest
approach. It guarantees good results
where you cannot become involved
with numerous mics for accenting the
various instrumental sections of the
band.

Oscilloscopes in a
Recording Studio

Q. [ recenily anended a recording
session here in Montreal. I noticed that
the engineers were using oscilloscopes to
make sure that the incoming signal or
the recorded signul was free from dis-
tortion. My questions are: Is this a good
technique? Is i1 better than the use of a
VU meter?—Louis Hone, Montreal,
Canada

A. That ’scope might be used for a
purpose other than level reading. It
might be on the line to indicate a pos-
sible out-of-place condition which
could result in a poor quality final disc
when it is reproduced in mono. It is
possible that the ’scope was on the
line as a level indicator, just as you
indicated. If so, it would work better
than the VU meter. The ’scope will
respond to signal peaks which the meter
would not “see.”

An additional use of the ’scope might
have been to set up an exact phase
relationship during tape head azimuth
adjustment. This would provide a maxi-
mum high frequency response when
the master tape is reproduced.

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

new Phase Linear 4000, modesty

fails us. How else would you

describe a preamplifier that actually:

e Puts back in what recording
studios take out.

e Restores dynamics lost in
recording to closely approximate
the original.

e Vanishes into virtual inaudibility all
hum, noise and hiss inherent
in most tapes, records, and
FM broadcasts.

e | ets your music (at last) reach
g life-like level where cymbals
sound like cymbals, kettle drums
like kettle drums.

e Letsyou . .. for the first time . . .
hear your music from a
silent background.

Since its introduction follows the

Phase Linear 700 and 400 power

amps, the 4000 pre-amp had to be

good. Consider these fzatures:

The Peak Unlimiter

To prevent overload in recording
equipment, studios today ‘‘peak
limit" high-level explosive transients
of the source material. Incorporated
in the Phase Linear 4000 is a
highly-advanced circuit that reads
peak limiting, immediately routes
the signal through a lead network,
and restores dynamics lost in
recording to closely approximate
the original.

Check No. 31 on Reader Service Card

*SQ is a trademark of CBS Labs, Inc.
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The Downward Expander

Gain riding, a recording technique
used to improve low level signal to
noise on phonograph discs,
unfortunately compresses dynamic
range that would otherwise be
available. The 4000 senses when
gain riding has been used and
immediately expands the dynamics
reciprocally downward to precisely
the intended level.

The AutoCorrelator

The advanced Autocorrelation
Noise Reduction System in the
4000 makes record/tape hiss and
FM broadcast noise virtually vanish
... without effecting musical content
of the source material. Over-all noise
reduction is =10 dB from 20 Hz to
20 kHz. Your music comes from a
background that is silent.

Plus...

... the 4000 is an advanced stereo
preamp with SQ* and Phase Linear
differential logic . . . its Active
Equalizer gives you a truly flat energy
distribution over the full audio
spectrum . . . completely passive,
independent Step-Tone Controls
allow precise tailoring of the music
to your listening énvironment.

Itis, in a word, incredible. Ask your
dealer for an audition.

O
| .

PHASE LINEAR 4000 SPECIFICATIONS
Total Distortion: Less than .25%.
Typically .02%.

Total Noise: High level: 35 dB below full
output. Phono: 82 dB below full output.

Tone Contreals: Bass: Monotonically
increasing and decreasing, dual hinge
points, = 8 dB @ 20 Hz. Hinge points
switch selectable beginning at 40 Hz
or 150 Hz. Treble: Monotonically
increasing and decreasing, dual hinge
points, = 8 dB @ 20 kHz. Hinge points
switch selectable beginning at 2 kHz
and 8 kHz.

Active Equalizer: 6 dB/octave boost
below 50 Hz.

Peak Unlimiter: (Nominal peak unlimit
rate attack threshold, front pane!
variable) .5 dB/micro second for + 6 dB
peak unlimited operation.

Downward Expander: Downward
expansion commences at —35 dB.
Ultimate limit is —41 dB. Unlimiter
window is 35 dB wide, upper and lower
thresholds are simultaneously variable.

Auto Correlator (Noise Reduction
Systems): High frequency noise reduc-
tion commences at 2 kHz and is 3 dB,
reaching 10 dB from 4 kHz to 20 kHz.
Weighted overall noise reduction is
—10 dB from 20 Hz to 20 kHz.

Size: 19” x 77 x 10” —Weight: 18 |bs.
Price: $599 — Cabinet: $37
Warranty: Three years, parts and labor.

Shase Linear 4000

THE POWERFUL DIFFERENCE

PHASE LINEAR CORPORATION, P.O. BOX 549, EDMONDS, WASHINGTON 98020



The QUAD
Electrostaticwasthe
first full range elec-
trostatic loudspeaker
produced commercially
and is still the standard by which all others
are judged. Using closely coupled moving
elements some two hundred. times tighter
than the diaphragms of moving coil loud-
speakers and being entirely free of cabinet
resonances and colouration, this loud-
speaker overcomes the usual major prob-
lems of loudspeaker dasign and provides
remarkably natural reproduction of sound.
This explains why the QUAD electrostatic
loudspeaker is used by broadcasting and
recording organisations all over the world,
in applications where quality is of prime
importance, and as a standard of .refer-
ence by the majoritr of loudspeaker
manufacturers.

QUAD for the clasest approach to
the original sound. -

QUAD

is a registered trade mark

For details of your nearest dealer
write to Acoustical Manufacturing Co.Ltd.,
Huntingdon PE17 ZDB, £ngland. _

Check No. 2 on Reader Service Card
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Herman Burstein

Records to Tape

Q. I have of late been transferring
many of my records onto tape, some at
7% ips and some at 15 ips. My questions
are these: Is it possible that my tape
reproduction can sound better than the
original record? I notice thar at loud
volume, playing buck the tape in com-
parison with the record, the tape sounds
better! Yer how can one get more than
whar is on the record? I do notice a
slight increase in hiss as I A-B the
record and tape ar 15 ips, which is
puzzling since the hiss is less ar 7% ips.
Why is that? Also, I have a Dave Bru-
beck stereo record, which is much
quieter than the prerecorded tape version
of this record. Is this the usual case?—
Jeff De Carlo, Demarest, New Jersey

A. If your tape machine has per-
fectly flat frequency response, then a
tape copy cannot in logic sound better
than the disc original. On the other
hand, if the tape machine deviates
somewhat from flat response, in doing
so it may reduce some noise frequen-
cies and thereby sound better.

Hiss should be less at I5 ips than at
7% ips. A possible explanation for your
getting less hiss at 7% ips is a deviation
from correct equalization. Another
possible explanation is that the hiss
you speak of is not from your tape
system but is reproduced hiss from the
disc. Likely, your tape machine is a
more faithful reproducer at 15 ips than
at 7% ips, so that the disc hiss is more
faithfully reproduced at the higher
speed.

A tape goes through several genera-
tions of copying and recopying before
it is issued as a prerecorded tape. With
cach generation, hiss increases. Hence
discs often sound better than their tape
counterparts. However, use of the
Dolby noise reduction system should
result in quieter prerecorded tapes.

Cassette Maintenance

Q. Do cassette 1ape players need to
be demagnetized as do tape recorder/
plavers? Are the cassette tape head
cleaners damaging to the tape heads? Is
it possible 10 damage a rape recorder
and/or plaver by demagnerizing and
cleaning it 100 frequently? Do ithe re-
corder heads need to be replaced after
much use as phono cartridges do? If so,
can they be replaced by the consumer, or
do they have to be replaced by a ser-
viceman?—Frank J. Valence, Upper

Darby, Pennsylvania

A. Cassette tape players should be
regularly demagnetized. Consult the
cassette manufacturer as to what may
or may not be used for cleaning. I
doubt that one can clean and demag-
netize excessively in terms of damag-
ing a tape recorder. Yes, heads need
replacement. The frequency of re-
placement depends on the quality of
the head. A good head may last about
1,000 to 2.000 hours of use. Claims
of much longer life have recently been
made for some heads of new material.
Heads should be replaced by a quali-
fied technician.

Tape Lubrication

Q. I would appreciate your opinion
regarding the use of tape lubrication
kits. Do you feel that these are desir-
able, or that they may be an un-
necessary gimmick? Do low-priced tapes
and/or white box tapes necessarily
require lubrication more than high-
priced rapes?—C. J. Hill, San Francisco,
California

A. The advisability of tape lubricat-
ing devices depends a good deal on
the tape and on the machine you are
using. If you have no problem of
squeal. then you might not find these
devices usetul. If you do have a squeal
problem, they might help, or they
might not. Similar comments apply to
oxide shedding. There is the possi-
bility that if the lubricant has not
completely dried by the time it reaches
the capstan, the capstan may become
slippery. resulting in tape slippage and
therefore in wow. There is a strong ten-
dency for the higher-priced tapes to be
more carefully lubricated than the
lower-priced ones. This means not a
maximum of lubricant but the optimum
amount—enough to move the tape
easily past the heads, but little enough
so that the capstan grabs the tape
firmly.

Loss of High Frequencies

Q. I have a Viking 433 deck. A review
of this machine showed a record-play-
back curve, at 3% ips, of 40 to 15,000
Hz, within 4 dB, with a rising high end.
This seemed 1o indicate very good high-
end response at the slower speed. Using
Scotch 203 tape, I have sought to opli-
mize bias by recording a | kHz signal at
3% ips and setiing bias for maximum

{Continued on page 65)
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[ bought a Marantz 4 channel

receiver because I refuse to be
stuck with an electronic antique.

Not one to tolerate obso-
lescence (planned or un-
planned), I considered
the stereo vs. 4-channel

' ¥ uestion carefully, then purchased
a Marantz receiver for three compelling reasons.

One. Marantz has Dual Power. This means
you get full power of four discrete amplifiers working
all the time. When you’re listening to reqular 2-channel
tapes and records you can combine the power of all
four channels into the front speakers. This means
even if youre not ready to commit yourself to a com-
plete 4-channel system, you can buy Marantz now
and when you get the other two speakers just flip a
switch. You have 4-channel. Meanwhile, youre not
compromising 2-channel because youre getting more
than twice the power for super stereo.

Reason number two. Marantz receivers fea-
ture the exclusive snap-in snap-out adaptability to
any 4-channel matrix decoder. This means that your
Marantz stereo will never be made obsolete
by any future 4-channel technology
because the Marantz snap-in SQ”
module is designed to keep up with
the changing state of the art. What's
more, Marantz receivers have
Vari-Matrix— a built-in circuit that
will synthesize 4-channel sound
from any stereo source (including
your stereo records and tapes)
and will also de-
code any matrix
encoded 4-

channel disc or
FM broadcast.

Reason number three. Marantz receivers, from
the Model 4230 up, feature built-in Dolby™" noise
reduction to bring you the quietest FM reception
ever. And you can switch the built-in Dolby into your
tape deck for noise-free, no-hiss recording from any
source. A real Marantz exclusive.

I chose the Marantz Model 4270 because it
suits my needs perfectly. It delivers 140 watts con-
tinuous power with under 0.3% distortion. And it’s
literally loaded with features. However, your require-
ments may be more modest than mine. In which case
you can own the Marantz Model 4220 which delivers
40 watts with Dual Power. Or you can go all the way
and get the Marantz Model 4300 with 200 watts. It is
the very best. Choose from five Marantz 4-channel
receivers from $299 to $899.95.

The point to remember is this —whichever
model Marantz 4-channel receiver you do buy, you
can buy it today without worrying about its being
obsolete tomorrow. Look over the Marantz line of
superb quality receivers, compo-
nents and speaker systems at
your Marantz dealer. You'll find
him listed in the Yellow Pages.
Think forward. Think Marantz.

"aReanEcsaERnE Y,
We sound better.

*$Q Is a rademark of Columbia
Broadcasting System, Inc

"*TM Doiby Labs, Inc

©1973 Marantz Co.. Int.. a subsidiary of Superscope Inc., P.O Box 99A, Sun Valley, Calif. 91352. In Europe: Superscope Europe, S.A , Brussels, Belgium.
Avaslable in Canada. Prices and models subject to change without notice. Consult the Yellow Pages for your nearest Marantz dealer. Send for free catalog.
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From The Lab

George W. Tillett

ho invented quadraphonic
‘ N 2 sound? Dr. Murry of Chicago
tells me that he had “what is

now called quadraphonic sound” in
his listening room in 1965 and the
special corner speakers were the subject
of a 1966 patent.* But the concept is
really much older; in fact, it goes back
to 1931 at least. 1 am referring here to
the well-known  Blumlein  patent
(394350, 1931) which says “ . . . vertical
displacement of the source will in this
arrangement give phase differences to
the outputs while lateral displacements
give amplitude differences and these
can be separated, the phase differences
converted to intensity differences by
modifying networks, as described and
the resulting impulses employed to
operate four or more loudspeakers . . .
the transmission in such a system
occupies only two channels up to a
point in the system where each of these
channels is divided into two parallel
channels, thus providing four channels.”
The patent was described in a letter to
the “Wireless World” (August, 1973) by
a B.J. Shelley to whom I am indebted
for the reminder.
* k% ok

Most of our present day phono
cartridges give best results with an
amplifier input capacity of about 200
pf which is normally supplied by the
screened leads. But what happens with
CD-4 cartridges which must perform up
to 50 kHz? The shunt capacity is
obviously too high and so the leads
have to be changed for low-capacity
cables having a capacity of no more
than 10 to 12 pf per foot at most. Now
the problem is this: How to supply the
extra capacitance when using a standard
cartridge? Well, of course, CD-4 protag-
onists will say—keep the CD-4 cartridge
for both stereo and 4-channel Quadra-
discs—but try telling this to someone
who has just invested $70 or so in a
Shure M-15 Mk III or a Pickering 1200!
At the moment, I am playing all my
records—SQ, Quadradisc and stereo—
with an Audio-technica 20SL cartridge
which has a Shibata stylus and I find
it to be very satisfactory although I
have not had the chance to A-B it
against my trusty ADC XLM or London
Professional.

And now for two books, both of
which I can highly recommend. The
first is Modern Sound Reproduction

* A subsequent patent shows 4 phono cartridges
mounted on an arm—a most impracticable con-
cept!
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by Harry F. Olson who needs no
introduction (sorry for the cliché!).
There are 328 pages plus index and no
less than 250 illustrations covering
binaural, stereo and quadraphonic
reproducing systems, room design and
acoustics. There are 17 chapters with
sections on earphones, tape recorders,
microphones, acoustical measurements,
and loudspeakers. The last chapter is
probably the most interesting as it
deals with little-known data concerning
the human hearing mechanism, sub-
jective response to non-linear distortion
and similar subjects. With such a wide
range, it is inevitable that some subjects
can be discussed only superficially but
the author does recommend books for
further study and it is remarkable just
how much information is crammed into
those 300 or so pages. The “blurb” on
the ornate red and black cover describes
Harry Olson as the retired staff Vice
President of RCA Laboratories with
45 years service and the Library of
Congress publication data reads: “Ol-
son, Harry Ferdinand 1901— . May
we wait a good many years before the
next date. . . .” The publishers are Van
Nostrand Reinhold and the price is
$17.50.

The second book is entitled The
Liberation of Sound and the author is
Herbert Rosscol. It is nothing to do with
Germaine Greer or Bella Abzug, but
it deals with electronic music and the
various composers (if that is the right
word). Varese is discussed at some
length and there is a comprehensive
chronology and bibliography as well as
a list of recordings. The author’s point
of view can best be summed up by
his remarks in the preface: “The
argument of noise is always irrelevant.
The true question is, does this noise,
when familiar, fall into intelligible
forms and convey notable contents? To
supply the answer takes time. One
hearing, two, three hearings are not
enough. Something must change in
one’s sensibility as a whole, in just the
way that permits a foreign language
suddenly to break into meaning and
melody after months or years of its
being mere noise. As a veteran of the
premier of Stravinsky’s Sacre du
Printemps in Paris, I can testify to the
reality of the transformation. At the
end of the work, in 1913, the conductor,
Pierre Monteux, turned around amid
furious howls of the audience and said
that since they liked the piece so much
he would play it again. The response

was no better. and the police had to
be called in to quell the tumult. But
now. sixty years after, the young accept
those hammering rhythms and dissonant
chords as if they were lullabies.” The
book is very readable—even if you don't
like Varese, Stockhausen, Cage, Babbitt
et al. . . . Publishers are Prentice Hall
and the price is $10. (315 pp.).

Cassette Tests

A couple of notes to put with the
cassette tape tests which appeared in
the October issue.

Advent tells us that they no longer
use the Advocate brand name and have
changed to screw construction. Ampex
cassettes ar¢ of welded construction,
while Maxell UD and LN cassettes are
screw assembled. TDK LN cassettes
will be available only until dealer sup-
lies run out.

The statements on frequency response
and headroom should not be compared
between the chromium dioxide and
ferric oxide portions of the tests, as
some readers are reportedly doing.
They were meant for comparison only
within their respective sections. As we
have stated a number of times in the
past, CrO, tape is superior to FeO,
tape in frequency response and S/N.
This margin appears to be decreasing
with the recent developments in ferric
oxide.

Several readers were concerned
because response of some cassettes was
not as high as specified by the makers.
For example, Maxell claims a 3 dB
point of 15.7 kHz for the LN tape and
17 kHz for the UD. These tests place a
great premium on the recorder, as we
have often said, and a small change in
set-up, bias (if adjustable), or test
method can make a large difference in
results. However, while absolute re-
sponse of the tapes might vary, relative
ranking would remain the same.

In the future, we will include tests of
new brands and formulations as part of
our tape recorder tests.

Audio Fallacy

Tape is a better medium than records.
Wrong—at least in terms of absolute
fidelity. Records made by the direct-
disc method (e.g. the Sheffield series)
are superior to those made with a tape
intermediary. The difference is mainly
in transient response but it can defi-
nitely be heard in an A-B test. A
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Response in dB

The new
ADCXT 10.

If you believe, as we do, that
the ultimate test of any speaker is
its ability to produce a true audible
analog of the electrical signal fed
to it, you'll be very impressed with
the new XT 10.

The XT 10 is a two way, three
driver, system employing a newly
developed ten inch, acoustic sus-
pension woofer with an extremely
rigid, light weight cone and a
specially treated surround that
permit exceptionally linear
excursions.

Matching the XT 10’s out-
standing low frequency perfor-
mance are two wide dispersion
tweeters that extend flat frequency
response to the limits of audibility
(see accompanying frequency
response curve) and significantly
improve power handling capacity.

All three drivers are mounted
in a beautifully finished, non-
resonant, walnut enclosure. And
in place of the conventional grille
cloth is an elegant new foam
grille.

An extraordinarily accurate
o transducer, the XT 10 is charac-

v ' terized by very flat frequency
o °g9 ‘ response, excellent high frequency
It d()eS pl'eClsely What ltS tOldo dispersion and extremely low
distortion. Finally, it is distin-
: e guished by outstanding transient
ISdB | response assuring exceptional
f clarity and definition.

As aresult, the ADC-XT 10
rivals and in many instances, sur-
passes the performance of units
costing several times as much.

S S - But why not experience for
Freglency response: {7HZ E“G QJkl{zﬂit 3dB 4 YOUI'SEIf what a tru]y well behaved
1 ! 1ooo| | bkl 20x speaker sounds like. Audition the
Freguency respor:‘:e (lﬁ anechoic room). 2 ¢ XT 10 at your ADC dealer nO_W'
For more detailed information

W " T

.
3]
3
r

!

! z'\ L L ‘ on the ADC-XT 10 write: Audio
gl 'V\' l | Dynamics Corporation, Pickett
! } ' District Road, New Milford,
| ’ ] '\ Conn. 06776.
FATIL L b
g s . !
1t W(\y = Y AudioDynamics
a?r;faﬁl;risdt:::icsesg-iaz\}elt%?g.:zf.r;rios%r{azl generator above Corporatlon
and speaker below demanstrate superior transient response.
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. noise from the air conditioning
system. Our mics were faithfully pick-
ing up a hum and a low frequency
rumble from the ducts of the system.
It wasn’t loud, but it was pervasive.
In the tropical climate of San Juan in
June, the air conditioning would be
used for the concerts. We would just
have to live with it for the present.

When we finally met Don Pablo,
it was quite a thrill. It isn’t often you
meet a living legend! The photographs
of Casals that I had seen, turned out
to be a fairly accurate reflection of
the man. He was a short. rotund little
man, with a benign, cherubic counte-
nance and with the omnipresent Oom

Paul pipe between his lips. His manner
was very . courtly, very old-world
Spanish, and while an occasional smile
would illuminate his face, for the
most part he seemed to turn a solemn
visage to the world. At the time we
met, Don Pablo was 83, and though
he moved slowly, he had remarkable
vitality for his age. In support of this,
we noted with some amusement that it
was Don Pablo’s habit to take long
walks on the beach everv morning,
parasol shading him from the sun, with
his 26-year-old wife, Martita, at his
side. But she would tire, and then
keep pace with him in a car on the
road above the beach!

i We've got

| the hest
anti-skating
device evevr...
none at all

Master records are made by ma
chines that drive the cutting head in a
straight line across the record But
when you play your disc with a conven-
tional pivoted arm system. the revolv

ing groove pulls the stylus towards the center This is called. skating force
Skating force causes wear onthe inner wall of the groove and the stylus.
and results in a loss of separation as well as distortion levels simply not

acceptable to the serious listener

Most good pivoted arm systems do have anti-skating devices But they
canonly besetfor average skatingforce andan anti-skating device that
remains constant cannot fully compensate for all of the varying forces
exerted during the playing of a record Even the tota/ ehmination of tracking
error does not eliminate the inherent problem of the pivoted arm  skating

force

The RABCO pickup moves In a straight ine The record is played pre-
cisely as it was originally cut There is no anti-skating device for one simple
reason The RABCO system eliminates skating force

We want 1o tell you more about how we eliminate both skating force and
tracking error Drop us a note and we | send full information straight away

The RABCO SL-8E
A straight tracking tone arm
tor your turntable

2 RABCO

A division of Jervis Corporation

The RABCO ST-4...

A professional turntable

with the RABCQO tone arm system
Check No. 34 on Reader Service Card

DEPT A 55 Ames Court
Plainview, New York 11803

When we finally heard Don Pablo
play his cello, it was a revelation. It
would be foolish not to admit that
other, younger artists now surpass
him in sheer technical virtuosity. But
what sumptuously rich tone this old
man coaxed from his magnificent
instrument! The sound was pure,
lambent and always ‘“cantabile” . . .
singing. heartfelt.

The final concert of the month-
long Festival featured Don Pablo
performing the Dvorak Cello Concerto,
with his friend *“Sasha” Schneider
on the podium. As it turned out, this
was 10 be the last time that Pablo
Casals would play any of the great
concertos for his instrument, the rigors
of performance making too great a
demand on his physical resources.

Mics all in the proper place. tape
rolling, the Concerto was under way.
All went fairly smoothly . . . some
ragged ensemble playing here and
there, Don Pablo producing miracles
of tone in a very moving performance,
until he reached the cadenzas. Obvi-
ously tiring, he was a bit shaky and
his intonation and fingering were off.
But he got through them and gave us
some poignantly beautiful playing to
the rousing conclusion of the work.

After all the congratulations and
social amenities were over. Don Pablo
asked for a plavback of the tapes,
especially the cadenza section. He
listened, nodding approval, but when
we reached the cadenzas he obviously
was distressed. He asked me if it
would be possible to record the
cadenzas again and splice them into
the master. 1 agreed, of course, and
the next morning, apparently refreshed
and under less tension, Don Pablo
played quite smoothly and the results
were considerably better than during
the concert. At the conclusion of the
session, Don Pablo shook hands with
everyone, and when he reached me,
grasped me with both hands and said.
“Thank you, thank you, young man.
for a wonderful recording.”

Now, a sad footnote to the whole
affair. Because of certain legal and
financial problems, the Festival record-
ings were never released. The tapes
are somewhere either in San Juan, or
Washington, D.C. I made a copy of
the Dvorak Concerto, and when Don
Pablo passed away at 96, I played the
tape in his memory. There is hiss on
the copy. and there is that damnable
low frequency junk from the air
conditioning system in the concert
hall. Happily, I have found a way to
cope with this problem, and with
similar problems on other tapes. There
is a splendid “sonic bandaid” that can
be applied, known as the Burwen
Dynamic Noise Filter. A report on
this remarkable device next month. A&



2% Neil Diamond is en artist who creates
% _scenes with music. So when he decided
“ 1l at state-of-the-¢rt sound systems be
wsed during press premiéres to resro-
1, ¢ duce his originai nmusic score for the iilm
*. ONATHAN LIVINGSTON SEAGULL,*
~~. ' realism in terms of spectral balance,
- spatjdl character, ard lifelike sound-power
.7 2> Jevels were mandatory requirements.
- “To rep-oduce the music he created,
Neil Diamond personally selected
- BOSE 901 Speakers, commenzing:
~ After auditioriittg what were reputed
.~ ¥ 1o be the best high fidelity speakers on
oo+ - the market today, | chose BOSE 901
~es = “Spegakers because they offer the ultimate
58 "in theatre music reproduction.” This
. teeair  wwitl.come as no surprise to thousands
of BOSE 901 owners around the world
« " «who believe they have the ultimate in
] music reproduction in the home.
P In our continued quest of audible
« perfection, we have introduced the new
BOSE 901 SERIES Ik Speakers - a
‘product cf over 15 years of research in
T musical acoustics.> We invite you to
i» “compare the 9C1s with any speaker on
tke market today, regardless of size or
* price.. And judge for yourself if you
. agree with Neil Diamond’s selection
' and with the rave reviews of the music

\_,: 7 o §. ol o
{ : p ™ s
_.- i P e .}_---._ g :
TR, 5 o
= “ e o2 L . tand equipment critics.
! ga - ¥ Lt For.information on the 901 SERIES 11,
e o e complimentary copies of the reviews,
' . and a.report on the theatre sound sys-
, - "y tem gompetition, circle your reader
: Sservice card or write Dept. A1
« “Original motion gicture soundirach recording
b ’ avaitable on Columbia records and tapes

3 -ty Ve > L - . . .
_B 55'5 t THis research is presented in the article’*Sound Recording

and Repraductien’” publisaed i TECHNOLOGY REV'EW(z‘”S)Ii
. . Val. 78, Mo. 7, June"73. Reprints are available from O
Tke Mountain, Framingham, Mass. 01701 Al e & tor fifty cents a capy
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summit at 30 kHz and its sides—both
sides—nicely symmetrical, is what
the doctor is really looking for. That
could be the ideal response maybe?
I'm beginning to get that idea. anyhow.
Not flat but gracefully contoured.
Down in the audio band, this would
be a “presence peak” and we could
rightly object to it in loud. strident
tones. But not above! FM is dilferent.
And so—some interesting conclusions.
It is quite possible, you see, to get
results far out in the sonic stratosphere

even with cartridges wildly unintended
for the purpose. If you are not too
fussy. that is, and don’t mind scaling
a few heavy mountain peaks. A good
strong Pike’s Peak in response, for
instance, perhaps generated by the
combination of a Shibata-like stylus
and a tougher. harder record material
(the two have roughly the same effect).
could make a passable CD-4 cartridge
even out of a real dog.

If your CD-4 pilot “radar” light
flicks on in your demodulator, you have

Sound is to the audiophile what salt
is to pepper, diamond'’s to a girl, or an
pasis to a desert.
important relationship. That's why an
audiophile, a real sound expert prefers
TRUSONIC JR-200M’s magnificent stu-
dio quality reproduction. Clean, un-
distorted sound from this 12”7 3-way
speaker system again demonstrates
the incomparable electronic technol-
ogy of TRUSONIC. THE PRICE? You

atisa JR-200M to an
B qudiophile
9

Each has a most

can pay twice as much, but you won't find a better studio quality
system. Write TRUSONIC for complete information on JR-200M.

Just a few of JR-200M’s impressive engineering features are
12” woofer for distortion-free low frequency bass performance
7 mid-range speaker for clean voice and horn reproduction,
and a horn-loaded dome radiator tweeter for high frequency.
A carefully engineered crossover network, plus individual level
controls to adjust midrange and tweeter sound independently,
are included. Size is: 24” x 154" x 12 deep. Finish: Hand-

rubbed oil finish, Walnut veneer.

\ 11100 E. Franklin Street
Huntington, Indiana 46750

NET $149.95

Export: Morhan Exporting Co.
270-78 Newton Road
Plainview, N.Y. 11803

Check No. 48 on Reader Service Card

some response up there and you’ll get
some semblance of quadraphonic
sound, even if the cartridge is acting
like the Matterhorn itself and all its
associated peaks in a line, the Brei-
thorn. Monte Rosa, Mont Blanc, the
Gornergrat and what have you. Some

curve! But the 30 kH:z point gets
rweaked. The demodulator  hears
something—and turns it into recog-

nizable audio.

Of course the CD-4 manufacturers
sure can’t talk out loud this way. They
can admit to nothing less than the
fi-est. But you get the implication, and
it is important. Note the early RCA
demo in which a species of “discrete”
sound was produced from a very
ordinary and cheap standard magnetic
cartridge. Did they know what they
were doing! We talk about the ideal
and super-fi CD-4 response but what
really matters (alas) is whether we
can get some response out of a low-
cost mass-production CD-4 system.

Well, we got some stereo, and still
do, out of a hundred million unmen-
tionably awful commercial stereo rigs,
didn’'t we and don’t we? The fact is.
[ think. that you can tweak that super-
sonic pair of signals well enough with
a very ordinary and inexpensive car-
tridge. Just dicker around with the
triple determinants, play with the
stylus and with the disc itself, juggle
your outlandish peaks, until you hit
the right bit of stratosphere. You have
it A supersonic cartridge for $1.98!
Am I looking into the future?

To be sure, there are a few other
bugs to be doused with electronic
aerosol, but let that pass. . . I'm just
playing with what I suspect is canny
CD-4 thinking right now, well behind
the scenes. What with miracle chips and
all that, the system is adaptable, I'd
say, to cheap mass production though
maybe itll take a really agonizing
while to get things down to the basic
mediocre level. Don’t laugh. The
lower that level, my friends. the
higher can we afford to make (and
sell) our hifi.

Curious. In this sense, you see, the
rival matrix quadraphonic system is
a blessing, not even in disguise, because
it is holding things together with its
relatively simple and already advanced
home equipment while the difficult
research in the CD-4 area continues
at full pressure. (Well, it was continuing
when [ wrote this.) I've long ago de-
cided for myself that these two systems
are. in spite of rivalry, curiously
complementary. Isn’t it odd to think
that, maybe. neither one of them
could continue to exist without the
other? Could be. A
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If you're seriously into music orYO" Q fo, up to four additional input modules
sound reinforcement you want more and other optional accessories

than hi-fi products can give

including talkback, remote

you. But full professional stu- whﬁt °u need transport control, quad pan-
dio gear costs an arm and a

leg, and you pay for a lot of things you may not
really need.

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

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

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

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

ner, and headphone monitor.
That's what you need and that's what you pay for.
Some things, however, you may or may not need, and
we leave that choice up to you. For instance, the basic
Model 10 is high impedance in and out, but studio line
impedances are available optionally. You'll probably
want low impedance mic inputs, but you may not need
all low impedance line inputs. So we don’t make you
pay for them. You can order any combination of high
and low input/output impedances according to your
application.
Details and specs on the Model 10 are available
for the asking. At the same time we'll tell you about our
new Series 70 Recorder/reproducers.

We've got what you need.

_IMTRSCAN CORPORATION

"] 5440 McConnell Avenue
Los Angeles, California 90066
Check No. 45 on Reader Service Card



Editor’s Review

w

AST MONTH we spoke of anniversaries on this
page, and again this month there are some we

should not let pass without at least a brief

mention.

Deutsche  Grammophon  Gesellschatt  celebrated
its 75th anniversary with a monster birthday party
in Hamburg’s new Congress Center. In attendance
with some 1600 other figures from politics, entertain-
ment, and the press were Dr. Gustav Heinemann,
President of Germany; the Mayor of Hamiburg, and
Germany’s Minister of Culture.

The entire celebration was devoted to honoring
Emile Berliner, who invented the disc record and
player—the gramophone—and the method of mass
producing discs from a single master. Berliner also
invented the microphone und the famous “His Mas-
ter’s Voice” trade mark. which was tuken from a
painting by Francis Barraud.

Capping the evening was the presentation to the
Berliner family of DGG's Golden Gramophone award.
Normally given to an outstanding entertainer. the
award was made in honor of the founder of DGG and
of today’s record industry. Oliver Berliner, Emile’s
grandson. accepted the Ya-size gold rephica of the
first disc player and is shown below with his children.
Tracy and Todd.

A Decade Ago

Another European anniversary, this tume from
Philips, is that of the cassette system, which wus
introduced at the Berlin Funkausstellung in 1963.
The original machine, designated the EL 3300 (shown
below), was a portable unit, with only moderate
fidelity but having a distinct “personality” in its
battery operation and ending of “fumble-fingered”
tape handling through introduction of the cassetie.

Philips. of course, had competitors in the develop-
ment of easy-handling tape formats. Grundig. 3M.
and Philips each had produced different types of

casseties. while Muntz, Lear Jet, and Ortronics had
produced endless-loop cartridges. To explain  the
success of the system, Philips credits its design abil-
ities in producing the relatively foolproof cassetie
player system and the marketing decision lo allow
any manufacturer to make the system so long as they
used Philips’ standards.

What is most astonishing about the intervening
10 years, to me at least, is the extremely wide variety
of machines available now which are generically
“cassette player/recorders.” There is a discount oper-
ation down the street where 1 can buy a cassette
player for just less then $20.00. while at the other
end of the scale there are the “pro” machines such
as the TEAC 850 at $580.00 and the Nakamichi 1000
at $1100.00 (which I can't afford at all). Needless to
say. there are machines at almost cvery price level
in between and they offer all sorts of features—noise
reduction systems. timers, memory rewind systems,
bias and cqualization switching. etc. The cassette
player/recorder has come a very long way irom that
first model; who knows where it will be 10 years
hence?

CD-4 Chip

JVC has announced that an integrated circuit ver-
sion of the CD-4 demodulator circuit has been de-
veloped in cooperation with Signeties. The chip. Model
CD4-392. will be available from Signetics 1n  this
country and its representative. Asahi Glass Co., Ltd.,
in Japan beginning early this year. JVC will also
be offering two demodulator circuit boards, Models
TDM-18A and TDM-19A. each using two of the chips.
The latter is intended for high quality components.
It is reported that new circuitry allows use of any
type ot four-channel pick-up combination without
the need for carrier adjustment even when styli or
cartridges arc changed. The IC also 1s said to auto-
matically switch between two and four channels. E.P.




To fulifill the requirements of
the most critical listening and auditioning...
Stanton is the professional standard.

in STEREO-
The Stanton 68I€E

If critical listening is to be unbiased, it must
begin with a stereo cartridge whose frequency
response characteristics are as flat as possible.
One that introduces no extraneous coloration
as it reproduces recorded material. For anyone
who listens ‘‘professionally,” the 681EE offers
the highest audio quality obtainable at the
present ‘State of the Art.’

Many record critics do their auditioning with
Stanton 681EE. Recording engineers have long
used the Stanton 681A to check recording
channel calibration. The 681EE provides that
logical continuation of the Stanton Calibration
Concept. High compliance and low tracking
force assure minimum record wear. Its low-
mass, moving magnetic system produces vir-
tually straightline frequency response across
the entire audio spectrum. lts built-in longhair
brush keeps the stylus dust-free, and protects
record grooves, thus reducing noise and wear.
Each 681EE is individually calibrated, and the
results of these calibration tests are included
with each cartridge.

The Stanton 681EE —used by recording en-
gineers, broadcasters, critics and audio pro-
fessionals—the cartridge that sounds like the
record sounds, always.

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

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

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

STANTON

For further information, write: Stanton Magnetics, Inc. Terminal Drive, Plainview, N.Y. 11803.
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MNEWY

F TUNER SPECS

Leonard Feldman

remember that in the January 1973 issue | wrote an

article in which | pointed out how obsolete the tuner
measurements we use in describing FM products had become
since their original issuance by the Institute of High Fidelity
*way back in 1958. In that article, | also suggested a number
of additional measurements that I thought shouid be pub-
lished by manufacturers, as well as the revision of a few
existing specifications and their method of measurement.

Since then, the THF has been engaged in the preparation
of new proposals for measurement standards, and the first
draft of Tuner Measurement Standards is currently being
analyzed by the Board of Directors of that organization.
as well as by members of the sub-committee that had
volunteered to come up with such new standards. As is true
of many industry organizations, trying to agree upon stand-
ards is a difficult task. Comments on the first draft of the
proposed luner standards have ranged all the way from “It’s
not tough enough” to “It’s much too complicated and there
are too many measurements called for.” There is, however,
unanimity of agreement that new standards are needed and
that new emphasis must be given to stereo performance
measurements. The old 1958 standards were confined to
monophonic performance only—simply because stercophonic
FM did not become a commercial reality untit 1961—three
years after the standards were issued!

Here, then, is a summary of the measurements, old and
new, that would be required it a manufacturer were to go
along with the new proposal for Tuner Measurement
Standards.

IF YOU ARE a regular subscriber to AUDIO, you may

IHF Sensitivity

In the old standards, this spec combined the effects of
residual noise and residual harmonic distortion in one
meaningful number, as illustrated in Fig. I. With 100 per
cent modulation applied at an audio frequency of 400 Hgz,
a suitable 400 Hz null filter was inserted between the output

and the output meter and signal input was reduced until a
difference of 30 dB was observed between readings with and
without the filter in place. The number of microvolts applied
to the antenna terminals to fulfill this requirement was then
called THF sensitivity, or “least usable IHF sensitivity.”
In Fig. 1 the value for this measurement is 2.0 microvolts.
Today, variations in this reading are minimal. While
manufacturers continue to quibble over whether their product
achieves an IHF sensitivity of 2.0 nV, 1.9 pV or 18 uV,
from the consumer’s point of view there is little audible
difference between the performance of tuners at such low
input signal levels. No high fidelity enthusiast is likely to
be content with a signal-to-noise ratio of 30 dB today. nor
is harmonic distortion of 3 percent a satisfactory figure by
today’s standards. The newly proposed measurement standard
for tuners introduces two new measurements to supplement
this all but meaningless number. A “50 dB quieting sensitiv-
ity” specification has been proposed in recognition of the
fact that a 50 dB signal-to-noise ratio constitutes reasonably
good listening quality by today’s standards. As seen in Fig. I,
the reading for this new measurement, in this example,
turns out to be about 5.0 microvolts. The new measurement
also provides the prospective purchaser with an indication of
how rapidly, or steeply, the quieting curve approaches its
maximum value, which in this case turns out to be about
65 dB, a reading identified as the ultimate S/N ratio in
both the old and newly proposed measurement specifications.
Since the new measurement does not combine residual
distortion with residual noise, a separate measurement should
be made of total harmonic distortion when the signal applied
is that required for the 50 dB quieting result. A plot of THD
versus signal input is shown in Fig. 2 and at 5 microvolts
the hypothetical tuner produces about 1.2 per cent distortion,
still measured with full modulation applied to the r.f. signal.
In the interest of uniformity, it has been suggested that 1000
Hz be used as the modulating frequency for all single tone
measurements instead of the 400 Hz previously used. At
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Fig. 1—Existing IHF sensitivity measurement would be
augmented by ‘50 dB quieting sensitivity’ measure-
ment

1
X REQUIRED
MEASUREMENTS
.0
N I
I
o 25
: \ I
i I
T s
‘ i
1.0 — =1
0.5 l 4 i
0.1 10 10 100 1K 10K

INPUT SIGNAL ACROSS 300 OHM ANTENNA TERMINALS — MICROVOLTS

Fig. 2—Total harmonic distortion decreases with in-
creasing r.f. signal input, until “‘ultimate” THD s
reached.
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Sansui’s new 661 and 771 stereo receivers give
you more power for less money. New IC chips
and CBM (Circuit Board Module) technology
make better and more reliable electronic
circuitry and make it possible to offer these
receivers at less cost than any other comparable
quality units.

For example our new 771 AM/FM receiver puts
a full 40 watts RMS per channel into 8 ohm
speakers with both channels driven. That’s
enough power to drive two pairs of most any-

SANSUI ELECTRIC CO., LTD., Tokyo, Japan

body’s speakers. And at $339.95 that’s value. But
power is not the only story behind our technol-
ogy. CBMs mean that individual sections are
more compact and built to closer tolerances.
Our new IC equipped FM multiplex demodulator
gives you better separation with less distortion.
Hear the 771 or the 661 with 27 watts per chan-
nel, for $289.95
at your nearest
franchised
Sansui dealer.

e E: — -~
T e 3 ey g a gy IISIS

SANSUI ELECTRONICS CORP.

Woodside. New York 11377 « Gardena. California 90247

SANSUI AUDIO EUROPE S. A, Antwerp, Belgium = ELECTRONIC DISTRIBUTORS (Canada) Vancouver 9, B.C.
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this frequency, the de-emphasis characteristic having a time
constant of 75 microseconds will influence the reading by
about 1 dB, but this is considered negligible, and since it
has become standard practice to quote stereo separation and
other related measurements referenced to 1000 Hz, the switch
to this frequency for a majority of required measurements
would simplify procedures somewhat.

Most manufacturers have, up to now, listed distortion for
a single mid-band audio frequency. It is now suggested that
frequencies of 100 Hz, 1000 Hz, and 7.5 kHz be used to
measure THD and that at least the results of these three
measurements be listed in the specifications. The curve
of Fig. 3 is a complete plot of THD in monophonic mode
versus frequency and the three required points are designated.,
both for the THD at 50 dB quieting sensitivity and for the
“ultimate” THD readings. one of which was required to be
published in the old standards.

While measurement of capture ratio was a requirement
of the older standards, it has been found that capture ratio
varies considerably with input signal strength on many
tuner products. The newly proposed standards therefore
require that the results of this measurement be published
for input signal strengths of 100 microvolts as well as 1000
microvolts.

A completely new measurement applicable to the mono-
phonic portion of the tuner is “adjacent channel selectivity.”
The older Standards outlined the means for making this
measurement but required only that alternate channel
selectivity figures be published. Today it is not at all
uncommon to detect interference of the desired channel by
an adjacent channel displaced in frequency by only 200 kHz
rather than 400 kHz, and so both measurements of selectivity
should be stated, and each should be properly identified.
There has been a tendency on the part of manufacturers to
abbreviate the *alternate channel selectivity” measurement
and to simply call it “selectivity.”

AM suppression, or the ability of an FM tuner or receiver
to reject AM modulation of the received r.f. signal, was a
required measurement in the case of the older Standards.
Onlv one measurement was required, with an r.f. input
signal strength of 100 microvolts. Again, recognizing that
this parameter varies considerably with input signal strength
on most tuners, it has been proposed that the results of this
measurement be presented or published for input signal
strengths of 100 microvolts and the 50 dB quieting sensitivity
value of microvolts determined in the earlier measurement.
[t should be noted that the AM suppression capability of a
product is directly related to its response to multipath signals
and the distortion and other adverse effects noted in the
presence of such reflected signals—particularly in the case
of stereo reception.

Stereo Measurements

As noted earlier, the old tuner standards did not concern
themselves with measurements of stereophonic performance.
The newly proposed standards attempt to rectify this situation
by adopting and standardizing many of the measurements
that some manufacturers have voluntarily published in their
advertising literature over the past few years. In the high
fidelity component field at least. much of the FM listening
done is in the stereophonic mode. Signal-to-noise ratios in
this listening mode are considerably poorer than when
listening to monophonic transmission because of the greater
bandwidth employed by the stereophonic composite signal
and because of the AM modulation used to modulate the
suppressed 38 kHz sub-carrier used.

The newly proposed standards require that “least usable
sensitivity,” measured in much the same manner as it was
in monophonic units, be measured for stereophonic recep-
tion as well. In order that residual carrier products not be
included in the residual noise and distortion reading, this
measurement (and several related stereophonic measure-
ments) should be made with a suitable band-pass filter
inserted between the outputs of the stereophonic tuner and
the metering instruments and null filter or distortion analyzer.
The two curves plotied in Fig. 4 show a typical comparison
between monophonic least usable sensitivity and stereophonic
least usable sensitivity.

For the reasons stated earlier, the new “50 dB quieting
sensitivity” measurements should be repeated for stereo
reception and the total harmonic distortion observed at that
quieting sensitivity should also be measured and published.
In general, harmonic distortion at almost every signal input
level is higher when operating the tuner in the stereo mode
than when it is operated monophonically. A typical pair of
curves comparing distortion for monophonic and stereophonic
operation of our mythical tuner is plotted in Fig. 5 for
frequencies of 100 Hz and 7.5 kHz (in the case of mono-
phonic), or 5 kHz in the case of stercophonic. The lower 5
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Fig. 3—Harmonic distortion vs. frequency, plotted for
monophonic operation at signal input levels of 1000
microvolts and "'50 dB quieting sensitivity.”
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Fig. 4—Typical measurements of "‘least usable sensitiv-
ity"" in mono and stereo modes of a tuner.
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stereo outputs of tuner under test, with 1000 microvolt
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Now BIC VENTURI puts to rest

some of the fables, fairytales, folklore,
hearsay and humbug
about speakers.

Fable
Extended bass with low distortion
requires a big cabinet.

Some conventional designs are rela-
tively cfficient, but are large. Others are
small, capable of good bass response, but
extremcly inefficient. The principle of
the BIC VENTURI systems (pat. pend.)
transforms air motion velocity within
the enclosure to realize
amplified magnitudes
of bass energy at the
BIC VENTURI coupled
duct as much as 140 - =
times that normally {lu|||||mumumuumm\\\\\\\\\\\
derived from a woofer
(Fig. A). And the filtering action achicves
phenomenally pure signal (Scope photos
B & C). Result: pure extended bass from
a small enclosure.

B-—5hows output of low frequency driver when driven at a freq.
of 22 Hz. Sound pressure reading, 90 dB. Note poor waveform.
C—Output of venturi coupled duct, {under the same condiuons
as Fig B.) Sound pressure reading 1115 dB, {140 times more
output than Fig. B.) Note sinusoidal {nondistorted) appearance.

Bl L]
Fairytale
It’s okay for midrange speakers to cross
over to a tweeter al any frequency.
Midrange speakers cover from about
BICONEX ™horn

800 Hz to 6000 Hz. However, the
car is most sensitive to midrange
frequencies. Distortion created
in this range from crossover
network action reduces articu-
lation and musical definition.
BIC VENTURI BICONEX horn (pat.pend.)
was designed to match the high efficiency
of the bass section and operates smoothly
all the way up to 15,000 Hz, without
interruption. A newly designed super
tweeter extends response to 23,000 Hz,
preserving the original sonic balance and
musical timbre of the instruments
originating in the lower frequencies.

Folklore

Wide dispersion only in one plane is
sufficient.

Conventional horns suffer from musi-
cal coloration and are limited to wide-

angle dispersion in one plane.
Since speakers can be positioned
horizontally or vertically, you
can miss those frequencies so
necessary for musical accuracy.
Metallic coloration is eliminated
in the BICONEX horn by making
it of a special inert substance.
The combination of conical and
exponential horn flares with a
square diffraction mouth results
in measurably wider dispersion, equally
in all planes.

Hearsay
A speaker can’t achieve high efficiency
with high power handling in a small
cabinet.

[t can't, if itsdesign is governed by such
limiting factors as a soft-suspension,
limited cone excursion capability, trap-
ped air masses, etc. Freed from these
limitations by the unique venturi action,
BIC VENTURI speakers use rugged drivers
capable of great excursion and equipped
with voice coil assemblics that handle
high power without “bottoming’'or danger
of destruction. The combination of in-
creased efficiency and high power handl-
ing expands the useful dynamic range
of your music system. Loud musical pas-
sages are reproduced faithfully, without
strain; quieter moments, cffortlessly.

Humbug

You can’t retain balanced tonal response
at all listening levels.

We hear far less of the bass and treble
ranges at moderate to low listening levels
than at very loud levels. Amplifier “loud-
ness” or “contour” switches are fixed rate
devices which in practice are defeated by
the differences in speaker efficiency. The
solution: Dynamic Tonal Compensa-
tion™ This circuit (patents pending)
adjusts speaker response as its sound
pressure output changes with amplifier
volume control settings. You hear
aurally “flat” musical reproduction at
background, average, or ear-shattering
discoteque levels—automatically.

A system for every
requirement

FORMULA 2. The most sensitive,
highest power handling speaker system
of its size {19% x12x 1114} Heavy duty 8"
woofer, BICONEX mid range, super
tweeter. Use with amplifiers rated from
15 watts to as much as 75 watts RMS
per channel. Response: 30 Hz to 23,000
Hz. Dispersion: 120°x120°. $98 each

FORMULA 4. Extends pure bass to
25 Hz. Has 10" woofer, BICONEX mid-
range, super tweeter. Even greater effi-
ciency and will handle amplifiers rated
up to 100 watts. Dispersion: 120°x120°.
Size:25x13Y% x 13" $136 cach.

FORMULA 6. Reaches very limits of
bass and treble perception (20 to
23,000 Hz). Six elements: 12" woofer
complemented by 5" cone for upper
bass/lower midrange; pair of BICONEX
horns and pair of super tweeter
angularly positioned to increase high
frequency dispersion (160°x160°).

Size: 26%x15% x14%" $239 cach.

Sturdily constructed enclosures.
Removable grilles in choice of 6 colors.
Optional bases for floor standing place-
ment. Write for brochure a-1.

Audition today's most advanced
speakers at your BIC VENTURI dealer.

i BRITISH INDUSTRIES Co., Inc.
Westbury, New York 11590

A division of Avnet, Inc.,
Canada: C.W. Pointon, Ont.

BIC VENTURI

Check No. 3 on Reader Service Card
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IF YOU'RE UP WITH WHAT'S HAPPENING IN THE HIGH-FIDELITY INDUSTRY

YOU'LL KNOW HARMAN/KARDON IS CURRENTLY PRODUCING THE WORLD'S

MOST ADVANCED RECEIVER LINE.

THIS 900+ IS THE CREAM OF THAT LINE.

IT CARRIES BOTH DISCRETE AND MATRIX FOUR-CHANNEL CIRCUITRY. SO

IT WILL REPRODUCE EVERY TYPE OF QUADRIPHONIC MUSIC AVAILABLE. MOST FOUR-

CHANNEL RECEIVERS CARRY ONLY ONE.

THE 900+ PUTS OUT AN ASTONISHING 32 WATTS PER CHANNEL

CONTINUOUS, WITH ALL CHANNELS DRIVEN SIMULTANEOUSLY. THAT'S A GOOD DEAL

MORE POWER PER CHANNEL THAN MANY STEREO RECIVERS CAN MUSTER

THE 900+ DOES NOT WEASEL THROUGH THE PROBLEM OF STEREO

RECORD REPRODUCTION BY MERELY SHUTTING OFF THE TWO REAR SPEAKERS.

INSTEAD, IT USES A UNIQUE PHASE SHIFT NETWORK TO PRODUCE AN ENHANCED

STEREO SOUND THROUGH ALL FOUR SPEAKERS. YOUR STEREO RECORD LIBRARY

WILL SOUND BETTER THAN EVER.

BUILT INTO THIS REMARKABLE MACHINE IS AN ANALOG COMPUTER THAT

DISTINGUISHES BETWEEN MUSIC AND NOISE ON FM SIGNALS. NO OTHER RECEIVER



SR ANE LIKE O BER.1ARNAN/KARDCN PRODUCTS, THE 930+ CARRIES ULTRA

WIDEBAND chCUWRY =S ABILITY TO:REPRODUCE FREQUERCIES YOU CANNOT
HEAR. SIENIFICANTLY IMPEGVES THE CHARAZTERISTICS OF THOSE
=RZQUENCIES YOU CAN HEAR. HARMAKN/KARDON PRODUCTS
A=E \YORLC FAMOUS FO= THEIR FIDELITY.
IF Y2U ARE IN QUEST

OF THE SE=FECT SOUMD, THIS
CCULE 3E WHAT YOU'RE

LOOKING FOR

harman /kardon

55 AMES COURT. PLAINVIEW. N Y. 11803, 1.5 A. ALSO AVAILABLE IN CANA

Check No. 23 an Reader Servica Card



IHF Tuner Specs’ (Continued from page 23)

kHz figure is chosen for the highest frequency to be mea-
sured in stereo because many tuners with less than perfect
multiplex decoding circuitry often produce sizahle “beats”
between high-frequency modulating frequencies and inter-
nally generated 19 kHz and 38 kHz pilot and subcarrier
signals. These heats, while not truly in the realm of “har-
monic distortion™ would. nevertheless. be summed and read
on the meter of a tvpical distortion analyzer. If readings of
harmonic distortion at higher frequencies than the 5 kHz
recommended for the stereophonic mode of a tuner are
desired, the only practical way to do this is with a spectrum
analyzer with which actual harmonic contributions related
to the fundamental desired audio modulation can be
individually measured and summed up to yield a meaningful
total harmonic distortion figure.

In any case. by providing distortion figures at the three
frequencies suggested for mono and sterco. the customer
will be provided with a better basis of comparison of this
quality than it THD s quoted for mono only—und at a
mid-frequency at that. Again. it is suggested that distortion
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Fig. 6--Proposed separation measurements would

include readings at 100 Hz, 1 kHz, and 10 kHz.

figures for stereo operation be provided at the 50 dB
guieting sensitivity signal input and at 1000 microvolt input.

Although a statement of frequency response was required
by the old standards, a separate stereophonic frequency
response measurement and specification should be recorded
and published for stereo operation. since the results will
often differ from those obtained and recorded for mono-
phonic operation.

While most manufacturers of stereophonic tuners - and
receivers have been publishing the separation capability of
their stereo circuitry. statements of this parameter have been
largelv confined to the dB figure measured at a midband
modulating frequency of 1000 Hz. where scparation is apt
to be greatest. The newly proposed standard requires that
separation capability be stated for frequencies of 100 Hz,
1000 Hz. and 10.000 Hz or that a complete plot of separation,
such as that shown in Fig. 6. be made of this characteristic.
The three required figures in this illustration would be 2S.
40. and 22 dB. for 100 Hz, | kHz. and 10 kHz, respectively.

When a tuner is operated in the stereo mode, its ability
to reject high frequency carrier signals is important for at
least (wo reasons: A large amount of residual 19 kHz signal
observed at the output of the tuner may he amplitfied by the
high fidelity component amplifier with which it is used and
may cause harm 1o high-frequency drivers in loudspeaker
systems even though the listener may not be hothered by the
presence of such a signal. Multiples of 19 kHz or residual
products of the 38 kHz restored subcarrier may also “heat”
with hias frequencies used in tape recorders and may
therefore severely atfect tape recordings of FM broadcasts
made by the user. Accordingly, the new standards offer
procedures for measuring rejection of such subcarrier signals
by the product and detine the manner in which such rejection
capability is to be stated in published specitications.

Finally, standard means of measuring SCA rejection are
proposed and a statement of this rejection capability. in
dB. is made mandatory in published specifications.

The old standards required that certain specifications be
published for a “minimum” description of product perfor-
mance and that additional specifications of somewhat lesser
importance be included if the specifications were to be

TABLE |
MINIMUM REQUIRED TUNER MEASUREMENTS
SPECIFICATION MONO STEREO
1. LEAST USABLE SENSITIVITY UNCHANGED NEW
2. 50 DB QUIETING SENSITIVITY NEW NEW
3. HARMONIC DISTORTION AT 50 DB QUIETING NEW NEW
4. ULTIMATE SIGNAL-TO-NOISE RATIO UNCHANGED NEW
5  ULTIMATE HARMONIC DISTORTION REVISED NEW
6. DRIFT UNCHANGED NOT REQUIRED
7. FREQUENCY RESPONSE UNCHANGED NEW
8. STEREO SEPARATION —_— NEW
9. SUB-CARRIER REJECTION ——— NEW
10, S.C.A REJECTION —_— NEW
TABLE Il
ADDITIONAL MEASUREMENTS REQUIRED FOR COMPLETE TUNER SPECIFICATIONS
11 INTERMODULATION DISTORTION UNCHANGED -
12. CAPTURE RATIO REVISED —_—
13 ALTERNATE CHANNEL SELECTIVITY UNCHANGED ——
14. ADJACENT CHANNEL SELECTIVITY NEW —_
15 SPURIOUS RESPONSE REJECTION UNCHANGED — —
16. STEREO THRESHOLD —_—— NEW
17. AUDIO HUM UNCHANGED ——
18. AM SUPPRESSION REVISED ——
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People who are really serious

about their records are the best ones
to ask about furntables.

Most people who decide they want
components turn to a friend who knows
something about high fidelity equipment.
If the friend is a reader of this magazire,
that's good. And if the friend happens to
be someone who reviews recordings,
that's even better.

Record reviewers must select their
equipment with great care, since they must
listen with great care. To such things as
the interpretation of the artist. To the
recording and microphone techniques.
And to the quality of the record surface
itself.

All this is why the professional
listeners select their turntables so carefully.

What most serious listeners know.

Professional listeners know that what
they hear (or don't hear) often depends on
the turntable.

After all, the furntable is the one
component that actually handles records,
spinning them on a platter and tracking
their impressionable grooves with the
unyielding hardness of a diamond. And
the professional realizes that much
depends on how well all this is done.

Which is why so many record
reviewers listen to their records on a Dual.
And why the readers of the leading music
magazines buy more Duals than any
other quality turntable. '

They know that a record on a Dual
will rotate at precisely the right speed, to
give precisely the right pitch. (If a record
happens to be off pitch a Dual can
compensate for it.)

They know that a Dual tonearm will
let the most sensitive stylus track the

United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernor, N.Y. “0553

Exclusive U.S. Distribution Agency for Dual
Check No. 47 on Reader Service Card

The gyroscopic
aimbal suspen-
sion of the Dual
1218 and 1229
foriearms is the

tific means for

. balancing a pre-
cision instrument
inall planes.

The 1218 and 1229
tonearms track
records at the
original cuttin
angle. The 122
poroIIeIs sirgle
records, moves up
tor changer stack
A similar adjust-
ment is in the 1218's
cartridge housing. [§

in all Ducl models
{ stylus pressure is
appli=d around the
pivat maintaining
erfect dynamic
Eolcnce of tha
{ tonearm.

o

Separate anti-skating |
calibrations for carn-
cal and elliptical styli
achieve perfect track-
ing balance in ecch
wall of the stereo

groave.

best known scien-

wildest curves ever impressed on a record
groove, and not leave a frace of its
passage.

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

If youd like to know more.

A few examples of Dual precision
engineering are shown in the illustrations.
But if you would like to know what several
independerit test labs say about Dual
we' || send you complete-reprints of their
reports. Plus a reprint of an article froma
leading music magazine that tells you what
to look fo- in record playing equipment.

Better vet, just visit your franchised
United Audho dealer and ask for a
demoristration.

Dual turntables may seem expensive
at first, but not when you consider vour
presert and future investment in récords.
And now that you know what the
professiorial listeners know, doesn't it
make sense to own what they own?

Dual 1216



considered a “complete” statement of product performance.
The newly proposed Tuner Measurement Standards have
followed this same procedure and there are 10 specifications
required to be published for “minimum” product description,
as are shown in Table L. In the case of monophonic perfor-
mance, some specifications, as noted in the Table, remain
essentially unchanged from the old standard. Those listed
as “‘revised” are specifications in which the method of
measurement or the published requirements have been
altered or increased, while the dash notation means that
the particular specification is not applicable to monophonic
performance. Totally new measurements. not previously
called for in either the stereo or monophonic categories,
are so noted.

Secondary specifications required for a “complete”
presentation of product performance are shown in Table IL
To fully specify the performance of a stereo tuner product,
it would now be necessary to publish 14 specifications
relating to monophonic performance and ten specifications
relating to stereophonic performance.

It should also be noted that the old standards described
measurements for AM tuners, or the AM section of combina-
tion tuner-receivers. The new standards make no new pro-
posals with regard to these AM measurements and required
published specifications.

As mentioned at the outset, comments have ranged from
one extreme to the other. It has been suggested by some that
recent findings in the field of psychoacoustics show that a
simple measurement of harmonic distortion does not indicate
how good (or how poor) a tuner will sound and that it 1S
more important to specify what the harmonic contribution
consists of. It is well known that high order harmonics are
more disturbing than. say, simple third harmonic contribution
which is at least musically related to the program material.

On the other hand, if one takes into account the deemphasis
characteristic of FM tuners and receivers, the 7th harmonic
of 400 Hz (12,800 Hz), for example, will be so far down
that even if present, its contribution is not likely to alter
the perceived program significantly.

It has also been suggested by some that. “A few meaning-
ful numbers will be easier to understand than the many
measurements suggested by this first draft.”” No doubt true,
but how much further can the specifications be “boiled
down” and still provide the knowledgeable customer with
a basis of comparison between competing products? And if
some measurements are to be eliminated from the published
specifications, which ones should be dropped?

On the whole. however, comments thus far received have
been helpful and the second draft, now in preparation, will
reflect many of these suggestions, most of which have to do
with the actual method of measurement rather than with the
substantive information to be derived from those measure-
ments. It is to be hoped that the second draft will be granted
rapid acceptance by the membership of the IHF. Upon its
acceptance, the next job will be to formulate new amplifier
standards—a task which non-industry agencies such as the
Federal Trade Commission and local consumer affairs
bureaus have assumed and one which, in my opinion, the
high fidelity component segment of the home entertainment
industry is eminently more qualified to accomplish.

(Editor’s Note: Much of the material covered by Len
Feldman in this article was presented by him as a paper at
the 46th Annual Convention of the Audio Engineering
Society in September, 1973. In this article, Len has included
some additional thoughts on the subject of tuner specifica-
tions, in the light of comments he received following that
original presentation.)

{ "
Check No. 11 on Re

28

What's the gimmick with
new Avid Speaker Systems?

There isn’t any. Just quality design and thorough
engineering. That’s what makes the difference.

Avid’s Series 100 Speaker Systems are the
premium quality products of extensive research
and testing by a team of audio experts whose
knowledge and experience is unsurpassed in the
field today {Avid has pioneered in the design of
quality audio components for broadcasting,
industry and education for the past 20 years).
Each Series 100 model is unrivaled for perform-
ance and valuein its class.

Superlatives come easy, but the only way
you'll be convinced is to visit your Avid dealer,
listen to the accuracy of sound reproduction
and see the innovative styling for yourself.
We're confident of your favorable verdict.
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Berst. Best. Best.

Permit us this momentary bit of self-indulgence, because our intentions
are pure: to assist you in choosing the best phono cartridge for your hi-fi
system, within the practical limitations of your audio budget. To begin,
if you feel uncomfortable with anything less than state-of-the-art playback
perfection, we heartily recommend the Shure V-15 Type Ill, a cartridge of
such flawless performance it is the perfect companion to the finest turn-
tables and tone arms available today — and those coming tomorrow. At a
more moderate level of performance and price, we suggest the Shure
M91ED, a superb performer second in trackability only to the Type Iil.
Finally, for optimum performance under a budget austerity program, the
yeoman Shure M44E is for you. All in all, these are three great ways to
enjoy music with the kind of system you have decided is best for you.

Shure Brothers Inc. ®
222 Hartrey Ave., Evanston, lll. 60204 F SHURE
In Canada: A. C. Simmonds & Sons Lid. ‘ "
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Compatible Quadra-Direction Discrete Stereo System

in his cylindrical records with verti-

cally cut sound grooves, and then
developed by E.B. Berliner to disc rec-
ords with laterally cut sound grooves,
recorded discs have continued to prospe:
on a truly firm basis.

Furthermore, though changed little
in appearance, improved materials have
contributed to the tremendously ad-
vanced record cutting technology of
today which, after a long period of
monaural cutting, developed the bin-
aural (dual groove) and V/L systems,
and since 1957 has standardized the
45/45 system stereo discs. In this
historical process of changes and selec-
tions, it is felt that the direction of
future developments has been indicated,
though unrecognized.

Against such a background, recorded
discs, though at one time appearing to
have achieved the ultimate in develop-

Initialed by T.A. Edison in 1877

*President, N.F. Farrd Systems Corp.

Part |
Fumitaka Nagamura*

ment, were required to be advanced
again when four-channel sound repro-
duction became the object of such
inventors as D. Hafler, P. Scheiber in
1969, and B.B. Bauer in 1970, who
developed purely electronic approaches
in the form of matrices. On another
plane, with the same objective, Inoue
and others developed the CD-4 system
in 1970 based on innovation in record
cutting technique using subcarriers.

It now became obvious that the future
direction of recorded discs lay in four
or more channel sound reproduction.
However, as of this writing, it is felt
that the best approach has not neces-
sarily been taken.

Anticipation of New Systems

Considering that recorded discs
basically rely on physical and mechan-
ical transducing, a thorough analysis
of anticipated future technologies has
led to creation of the “QDCS” system
to be explained here.

First assigning specific nomenclatures

to disc systems that appeared in the
history of multi-channelization as well
as those that are contemporary. and
then reclassifying them according
to their sound-groove cutting and
detecting channels of direction defined
as the number of spatial directions of
relative vectors, have resulted in Fig. 1.
With discs as recording media, a
direct analysis of transducers used in
cutting and tracing sound grooves has
suggested a totally new possibility.
Figure | shows transducer innovations
as horizontal lines, (A) indicating the
time in history when monaural discs
were perfected, and (B) that when 45/45
two-channel stereo discs made their
debut. Both these times coincided with
initiation of complete standardization
and popularization of the two systems.
(b) in Fig. | represents a forerunner
or an indication of the 45/45 system
soon to emerge, and is a proof that
45/45 discs were not developed inde-
pendently of prior arts. Similarly. line
(c) is drawn to coincide with an innova-
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gram source—=at a far lowe- zost :tan any alte-natives. Very nearly
the ideal louadsoeaker—unobtrusive yet overwhelm ng n its authenticity
—the A-25 car accommodate powerhbuse amp ifiers, 0~ may be driven
adequately by a 15 watt receiver. Dynaco’s exclus ve aperiodic design
assures a uniferm impedance which achieves the most from your amoli-
fier, and contr butes to the articulaze deep bass whizk rivals systems
several times ts cost. A unijue softdome tweeter radiates definitive,
widely-disparsed highs for fa thfuk "2 g sound'". £-step tweeter conftrol
and nidden wezll mounts incladed. $89.037 in wa 1ut

d'_.”\'acu ’NE. Division Tyce

3060 JEFFERSON ST., PHILADELPHIA, PA. 19121
Also available in Canada from DYNMACO OF CANADA, LTD.

DYNACO, INC.
3060 Jefferson Street, Phila., Pa. 19121

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




(A)

IDEAL SENSITIVITY DISTRIBUTION
OF CONVENTIONAL TWO-CHANNE L
STEREO CARTRIDGE

SENSITIVITY DISTRIBUTION
ATTAINABLE BY USING FOUR
CONVENTIONAL DETECTING
MECHANISM

Fig. 3—Directional sensitivity of detection by conventional cartridges.
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Fig. 4—Sound fields ideally reproduced by four-channel disc records
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FEASIBLE QDCS
WITH CONTEMPORARY TECHNOLOGY

Fig. 5—Directional sensitivity of detection by QDCS cartridges.
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tion in transducers ftor transition to
four-channe! stereo systems. and the
“QDCS™ system has newly been devel-
oped to fulfill this anticipation.

(¢) thus represents an innovation in
sound detection® or playback. and
another line (C) is drawn below it to
coincide with perfection of the new
total system which includes innovations
in the sound-groove cutting technology.
in a manner resembling (A) and (B) in
the past.

Tosummarize, an innovation in trans-
ducers has led to creation of the
“QDCS” system which. as anticipated.
has proven to be an advanced and
generalized form of the 43/45 system.

Disc Cutting and Reproduced
Sound Fields

As 45/45 system disc cutters were
adopted. mobility of cutter ups encom-
passed all of the 360 angles around its
stationary point of origin. Expression
by vectors of these cutter tip motions
is convenient, and will be used in the
rest of this article.

Relations among sound sources,
recorded motional vectors. and repro-
duced sound fields may be classified
into three types. as shown in Fig. 2. for
all two-channel recordings.

(A) may be termed monophonic two-
channel and represents two independ-
ently recorded channels that are un-
related to cach other. In this case. two
independent sound fields are reproduced
but these do not intermingle in listen-
ing space to produce localized sound
image.

(B) with closely related channels
which are in phase with each other
reproduces a sound feld stably localized
in the space between the two speakers.

(C) whose channels are further
expanded to include out-of-phase
relationships can reproduce a sound
field that extends beyond the speakers,
and a wider special coverage, even
though with some inherent ambiguity
of sound image localization. Thus with
(C), the 360 mobility of cutter tips was
at last fully exploited.

The above is based on two-channel
playback cartridges whose directional
detection sensitivity is distributed as
shown in Fig. 3 (A), which means that
all motional vectors driving cutting tips
are picked up. i.e. detected. without
loss. regardless of their direction. A
very satisfactoryv, fully rational system
has thus been perfected for two chan-
nels.

However. treely sclectable angular
directions of disc cutting vectors should
readily suggest that they need not be
confined to two-channel recordings.

Scheiber did succeed in increasing
recording channels beyond two. but as
he declared no need for improvement
of playback cartridges. these were nol
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The Soundcraftsmen SC-12%8S is our latest
“‘State of the Art’" product to be introduced
for the critical audio connoisseur. The
unique REFLECTROSTATIC"Y design, com
bined with low distortion acoustic suspen-
sion transducers, provide exceptionally
smooth frequency response over the entire
spectrum, with unprecedented power han
dling capabilities. The exclusive Protection-
Logic circuitry allows the SC-12ES to be
used with amplifiers of modest power
capacity, as well as with the latest, high-
wattage units available. Designed as a
bookshelf or floorstanding speaker in 18 x
28 x 14”7 Wainut cabinet.

$399 3¢

in matched pairs

SPECIFICATIONS and SPECIAL FEATURES

FREQUENCY RESPONSE: - 3 db, 30 Hz - 20 KHz
RMS POWER REQUIRED: Min 20 watts

RMS POWER HANDLING: Peak - 200 watts. Cont
CROSSOVER PQINTS: £00 Hz. 1,000 Hz
CROSSOVER DiZSIGN: 2 LC Networks
ULTRASONIC LIMITER: 15 KHz to 100 KHz
NOMINAL IMPEDANCE: 8 ohms

Shundeilomer

IS0 watts  TWEETERS: Reflectrostatic

d.c. Distortion less than 5%
CABINET SIZE: 28" x 18" x 14"
SHIPPING WEIGHT: 76 Ibs
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1KHz-30KHz Bi-Polar Radiators
500Hz-1KHz Dynamic Midrange
20Hz-500Hz Acoustic Suspension '
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MIDRANGE: 5" sealed back, controlied resonance, damped surround

elements 144 sq. inches of bi-polar

radiation with back-wave doubling. Polarization over 1000 volts
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Electrostatic Transducers are universally
acknowledged to be the very finest avail
able source for perfect audio reproduction.
The 12ES utilizes both the front and rear
radiation through the Soundcraftsmen
engineered Reflectrostatic'" rear-wave
doubler. Only by experimentation and use
of the controls can the listener realize the
optimum results of any speaker system,
and that is why the 12ES includes a control
for each segment of the frequency
spectrum,

The compactness, control versatility,
power-handling capacity, and low price rep
resent a major breakthru in optimum per-
formance/size/price specifications for
sophisticated home high fidelity.
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and still remain unaltered. Perhaps his
reasons were that the Fig. 3 (A) sensi-
tivity distribution of conventional
cartridges lent itself to his matrix
reproduction of four channels. and that
furthermore arranging four conventional
detection mechanisms along the four-
channel vector axes merely would
have produced a sensitivity distribution
like Fig. 3 (B). which represents no
improvement whatsoever.

Basically, sound fields reproduced by
an ideal system trom discs recorded
along the foregoing philosophy should
be as shown in Fig. 4 (B). However,
under contemporary systems, i.e. in
matrix reproduction, even when re-
corded as four monophonic channels
as shown in Fig. 4 (A), reproduced
sound fields are blended together by

crosstalk, and only a 3 dB adjacent
channel separation is attainable.

We can conclude from the above
analysis that while multichannel sounds
can be recorded on a disc independently
and without interference with each
other, i.e. discretely, only up to two
channels can be reproduced discretely
as long as contemporary cartridge
construction and detecting mechanisms
are used. It should also be noted in
passing that the Fig. 3 (A) sensitivity
distribution is what is necessary and
sufficient for two-channel reproduction,
and therefore must be maintained
unaltered.

Is discrete four-channel reproduction
as shown in Fig. 4 (B), then, impossible?
No, not if cartridges with sensitivity
distribution shown in Fig. 5 (A) are

LT

RT

QDCS's PRINCIPLE MEANS DISCRETE RECOVERY OF
T BY MEANS OF DIRECT DETECTING ON t AXIS.

Fig. 6A—Stylus motion T and its
driving vectors Lt and Rt.
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Fig. 7—Disc cutting vectors and vectors detected in playback. Solid line shows
directly detectable signals; dotted line shows indirectly detectable signals.

made available. However, as com-
parison of Fig. 3 (B) and Fig. 5 (A)
discloses, it is not possible to build
such cartridge using conventional
detecting mechanisms. Only by adoption
of different vector transmission mecha-
nisms is it feasible to realize a near
ideal distribution, such as shown in
Fig. 5 (B).

“QDCS?” cartridges have been devel-
oped under the forgoing philosophy,
and to maximally enhance their per-
formance, an electroniccircuitry entitled
“Crosstalk Eliminator” has also been
developed. Together they constitute
the new reproducing system, “QDCS
Mark 1”.

’ v

““Matrix’’ and “'Discrete’’ as
Viewed with 45/45 Disc Cutting

It might be argued that QDCS is a
form of matrix and therefore cannot be
termed discrete, but in reality, in the
45/45 disc cutting any localized sound
within the 360° angle can be represented
by an independent motional vector of
the cutter tip. and this one-to-one
correspondence is complete and con-
tinuous without any discontinuity,
fully circularly distributed around the
center of the tip motion. In other words,
by combination of two independent
variables as vector projections on co-
ordinate axes, theoretically an infinite
number of channels can be recorded
discretely in the sound groove.

Therefore the only portion of this
process that may be termed “matrixed”
is transmission of signals combined
and grouped into 2 channels for feeding
to the cutter to drive the record cutting
tip, plus playback if two or less channel
cartridges are used. Records thus cut
are discrete discs in themselves, and
if vectors thus independently cut into
the sound groove can be directly
detected without duplication along
three or more spatial directions, it can
constitute a discrete reproduction. For
instance, if detection and reproduction
using a cartridge with Fig. 5(A) sensi-
tivity distribution can be effected along
four spatial directions, it may be termed
a discrete 4-channel reproduction.

To elaborate further through a com-
parison with tape recording, each
channel in recorded tapes is fundamen-
tally independent and unrelated. so
that the number of discrete channels
cannot exceed that of recorded tracks,
and addition of playback heads does
not produce any additional channel.
With recorded discs, on the other hand,
two channels of mutually independent
signals, Lt and Rt in Fig. 6(A). that are
fed into the record cutter with two
mechanical motional axes at right angles
to each other, get vectorially added to
form a single vector T to drive the
cutter tip, and are recorded as such
with the T spatial direction. In conven-
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tional stereo reproduction. this single
vector is again decomposed into vector
projections, or component vectors, Lt
and Rt and detected as such by a
2-channel! cartridge.

The principle of QDCS is to detect
the vector T directly either by one
element conforming with the spatiat
direction of T, or two elements aligned
along different axes from those designed
in for recording input signals. This
latter approach is not feasible in tape
recording as vector T or its equivalent
does not exist, and playback heads in
other than predetermined configura-
tions do not afford correct reproduction.

In the case of 4-channel stereo, as
shown in Fig. 6(B), signal LF is decom-
posed into component vectors, Lt and
Rt. during 2-channel transmission, but
in disc cutling these are recomposed
and form the original single vector LF
which drives the cutter tip. Conven-
tional 2-channel stereo cartridges detect
this vector as two component veclors,
Lt and Rt, which are then electrically
combined for 4-channel outputs, and
thus constitute a matrixed reproduction.

KLIPSCH HAFLER
L.R DISCRETE L,R DISCRETE
F MATRIX F.8 MATRIX
RB LB
LF
RF

SCHEIBER

MATRIX FOUR-CHANNEL
DERIVED FROM TWO-CHANNEL

Fig. 8—Examples of conventional multi-
channel systems represented by vectors.

DISCRETE FOUR-CHANNEL
MATRIX EIGHT-CHANNEL

Fig. 9—QDCS multi-channel system.

QDCS cartridges cither detect LF
directly by one element, or by two
elements whose detection axes do not
coincide with LF but lie closest to it.
In the latter case, the elements detect
vector projections of LF but these are
not electrically combined as in matrixed
reproduction, but fed individually to
respective speakers. It is the acoustical
outputs of these spcakers that are
spatially combined for proper localiza-
tion of reproduced sound.

Restriction to two channels applies
only to the transmission stages of
recording signals. and when these are
over, i.e. when disc records are made.
the restriction no longer holds. Inter-
action between more than two chan-
nels of information is sometimes
inevitable while such information is
transmitted via two channels, but disc
cutting vectors themselves are inde-
pendent and do not interact among
themselves, as long as the two-channel
input signals to recording heads are
kept either in phase or in opposile
phase. It is detection of these vectors
that determines whether it is a matrixed
reproduction or discrete.

Axes of input when recording and
those of detection in plavback do not
need o coincide. as seen in the above,
and also as has been proven during
transition from the V/L to 45/45 system
of disc recording. Rather. selection of
different sets of axes led to new develop-
ments. Classification of monaural and
two-channel stereo discs and cartridges,
as shown in Fig. 7, should aid this
comprehension of compatibility among
the various systems.

Taking up the relationship between
V/L and 45/45, for instance, signals
fed to the V and L axes through additive
and substructive matrices are recorded
as discrete vectors, L and R. along axes
removed 45 in angle. 45/45 picks up L
and R vectors directly. an advantage
over V/L where both recording and
playback must employ add/subtract
matrices, which was sufficient for 45/45
to completely replace V/L systems. It
should now be evident that similarly
QDCS represents full rationalization
and simplification of matrix systems.

In Fig. 8, an attempt has been made
to illustrate some of the systems em-
ployed during transition from two-

channel to multichannel stereo that may
be corroborative to the QDCS principle.
Vectors drawn in straight lines repre-
sent those that are directly detected
from discs, and others in dotted lines,
those that are indirectly detected by
means of composite vectors. The former
may be termed discrete and the latter
matrix.

Klipsch’s system was the first matrix.
Hafler’s a simple matrixial combina-
tion of 45/45 and V/L. and Scheiber’s a
further advanced form based on addi-
tional rationalized interpretation in
which, however, all the four detecting
axes ended up being indirect axes.
constituting a pure matrix system.

QDCS. through similar analysis as
that described in the foregoing when
comparing V/L and 45/45. attained
rationalization and simplification by
adopting detection axes coinciding with
four discrete vectors recorded on the
disc. In Fig. 9. these direct detection
axes of QDCS are represented in
straight lines, and besides five or more
channels can be reproduced by incorpo-
rating additional indirect detection
axes represented by the dotted lines.

Returning to the disc-tape compar-
ison, as shown in Fig. 10. it M number
of original sound sources are picked up
by X numbers of microphones, in disc
recording M’ number of independent
vectors are recorded on the disc. even
though only two channels are employed
to transmit the recording signals to the
cutter head. so that depending on the
recorded program any number (variable
X") of channels can be reproduced by
using X’ pieces of detection mechanisms
in the playback cartridge. However,
in tape recording. reproduction of more
channels than those emploved in
recording. fixed X'. is teasible only
through matrices.

The above basic difference consti-
tutes the real value and future potential
of discs in the writer’s opinion. so that
at the expense of discarding compati-
bility with two-channel tapes as is
feasible in the case of matrix systems.
four-direction detection has been
adopted. Selection of the tour, when
any number (X’) is feasible, has been
made tor the sake of symmetry and
maximum efficiency in crosstalk reduc-
tion and other similar considerations. &

DISCS TAPES
M LOCALIZATION OF SOUND SOURCES M
X PICKUP MICROPHONES X
2 RECORDING CHANNELS (TRANSMISSION) X
M’ RECORDED REAL IMAGES OF SOUND LOCALIZATION X
X PLAYBACK TRANSDUCER CHANNELS (DETECTION) X'
N SPEAKERS N
M LOCALIZED SOUND IMAGES (REPRODUCTION) M’

Fig. 10—Comparison of discs and

tapes.
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Radio Shack puts more into its Realistic
speakers by leaving a few things out!

We leave out things like distributor profits . . . trade shows . . .
sales contests. Because we design our own speakers . . . have
them made to our specs . . . and market them through our own
2000 stores. This eliminates waste. Which lets us put "in” things
like strict quality control . . . unique features . . . and a *Lifetime
Guarantee. Because we've left out costs other brands must pass
on to the Consumer. We think this is the way you want us to be.
Only at Radic Shack — the famous Realistic Optimus series.

Optimus-1.

The original — the one that cut
the cost of uncolored audio 20%,.
Acaustic suspension 10" woofer,
2 tweeters. 23x12x1114".

89.95

1 Optimus-9.

Radiates from “ront and
rear for enhanced
midrange. 5 speakers
including 12° woofer.
28x19x9".

Optimus-2.

Bookshelf size. Acoustic
suspension 8" wocofer,
tweeter, removable
grille. 20x11x10".

69.95

Chack No. 35 on

Optimus-7.
The best! Acoustic
suspension 12” woofer,
614" midrange, 24"
tweeter, sound
“tailoring”" controls.
27x24x1534".

198.50

| Optimus-5.

Tens of thousands
in use. Acoustic
suspension 12"
woofer, 3 midrange
/tweeter units.

[ 25x14x1114”.
| 109.50

i

*Lifetime Guarantee

Radio Shack guarantees without time limitation
the proper electro-mechanical function of all
Realistic Optimus speaker systems in original
unopened factory enclosures, providing that the
system has not been physically abused (our de-
termination is final) and that the owner provides
transportation to and from the repair site. Your
system must function properly or Radio Shack
will repair it FREE OF PARTS & LABOR COSTS
— today, tomorrow, forever! This guarantee is
honored at all Radio Shack stores from coast to
coast. Your receipt is all you need to obtain
LIFETIME free servicel

GOOO000000000000000000000000000
—FREALISTIC®

e naplt ;
SHALCH

————

and ALLIED RADIG STORES
g A TANDY CORPORATION COMPANY 329
P. 0. Box 1052, Fort Worth, Texas 76107

FREE! 1974 CATALOG
AT YOUR NEARBY STORE OR MAIL COUPON

180 Pages . . . Full Color! Hi-Fi, Recorders,
Radios. CB. Kits, Antennas, Parts, More!

PLEASE
PRINT
CLEARLY

Z000000000000000000000

000000000000000000000000000009Q Y2
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I Street |
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20th Century Witchcroft—
Electronic Surveillance

URING THE LAST few years
Dthere has been much said,

written, and done concerning
electronics  for surveillance. Most
common are the electronic bugging
methods, but following close behind
are methods for voice indentification,
computer data storage, and “psycho-
logical” testing. Since the Watergate
disclosures, all have been dealt with
in sensationalistic terms, both as to
their effectiveness and protection from
them.

The most familiar is “electronic
bugging,” which takes several forms:
The wired-in tap on a telephone line;
a mic placed in an area of conversa-
tion; and the use of mics to pick up
conversations from a distance. With all
of these, there is much misunder-
standing, often promoted by groups
who do the tapping and by persons
who profit from allegedly “de-bugging”
a premises.

mics
dug out of a wall a few years ago.

These two clandestine were
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Daniel Queen

Telephone Taps

The simplest way to tap a telephone
1s to attach another telephone to the
same line. This 1s rarely done. be-
cause simple methods can be used to
detect the instrument, as each set
added draws power. However, a more
effective method of tapping a phone
line—"bridging”—can be undetectable,
since its effect on the line can be
less than ordinary day-to-day changes
due to electrical variations and temper-
ature. The only way to detect a tap
wired directly to the clandestine re-
ceiver is to find it—physically. If the
tapping has been done on the premises,
one must carry out a painstaking
search for any wiring not part of the
regular equipment. There are no
instruments which can be attached to
a phone set to detect such a tap and
no such instrument will be physically
possible with any contemplated tech-
nology.

Note that they require only a small
opening into the room.

Sometimes a phone will be tapped
with the wires leading to a hidden
transmitter. In such a case the tapper
has been unable to run wire all the
way from the phone to his receiver
and therefore uses a radio transmission
link. Such a tap can be detected, as
will be discussed later.

The difficulty of detection of wired-
in taps on phones also exists with
wired-in bugs. Il the wires from a mic
placed on the premises run all the
way to the receiver, the bug cannot be
detected by any method except a
painstaking physical search. This search
must be carried out in a systematic
manner, by looking for unidentified
wiring; looking for fresh plaster. or
other evidence of recent changes in
construction details on the premises;
using metal-detectors to find wiring
buried in walls, under rugs, etc., and
checking adjacent premises to find
microphones on adjoining walls. This
scarch must be carried out square
foot by square foot on floors, walls,
and ceilings. In older buildings, there
is often unused telephone and low
voltage wiring which must be examined
to determine if it is being used to carry
information from a hidden mic. Tele-
phone wiring boxes. electrical wiring
boxes, and fixtures must all be opened
and examined.

If any unidentifiable suspect wiring
is found, a properly designed high-
gain amplifier driving a loudspeaker
should be connected to it so that feed-
back to a hidden microphone will
cause howl from the loudspeaker.
It is wise to use a radio-frequency
detector on the amplifier when doing
this in case the microphone is equipped
with an r.f. converter to help elude
detection. Moreover, this detector
must be capable of detecting all forms
of rf. modulation-AM. FM. sup-
pressed carrier, etc. Remember that this
type of bug cannot be detected with
any type of non-contact scanning
instrument. unless that instrument is
one equipped to pick up the very small
electro-magnetic fields that could be
produced by the wires. Such instru-
ments. besides being expensive, must
be used in extremely close proximity
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TDK’s ED has more of what
audiophiles want...

TDK EXTRA DYNAMIC (ED)

If you're an audiophile, you know what
you want — the best cassette there is.
That's why you’ll insist on TDK’s new
top-of-the-line EXTRA DYNAMIC (ED).
Once you discover ED’s superior total
perfarmance, you won'’t settle for any-
thing less than the cassette with more
of everything.

Judged on TDK’s Circle of Tape Perfor-
mance for each of the twelve most im-
portant tape characteristics as shown in
the diagrams above, EXTRA DYNAMIC
offers you an entirely new dimension in
cassette recording fidelity. Its perfor-
mance characteristics, represented by

Competitor A

the larger, more circular pattern,
approach those of the ideal tape. They
are better balanced and superior to
those of any other cassette on the mar-
ket, including the two competitive so-
called “hi-fi” cassettes also shown
above.

ED’s superior total performance results
from use of TDK’s unique new ‘“Stag-
netite”® (stabilized magnetite) coating
plus a special binder and other exclu-
sive manufacturing techniques. ED cas-
settes also have the industry’s highest
MOL (maximum output level), broader
dynamic range, extended frequency

TDK’s EXTRA DYNAMIC (ED), SUPER DYNAMIC (SD) and DYNAMIC (D) cassettes are available in
45, 60, 90, 120 (SD & D) and even 180-minute (D only) lengths, TDK KROM (KR) chromium-dioxice
cassetizs are available in 60 and 90-minute lengths. At quality sound shops and other fine stores.

tape performance characteristics

1-MOL @ 333H:z 7-Bias Noise
2-Sensitivity @ 333Hz 8-Print-Through
3-Sensitivity @ 8kHz 9-Modutation Noise
4-Sensitivity @ 12.5kHz 10-Output Uniformity
5-MOL @ 8kHz 11-Uniform Sensitivity
6-Erasability 12-Bias Range

response and a higher signal-to-noise
ratio. The result is incomparably fresh,
rich, full-bodied sound on any recorder,
without need for special bias.

Ask your dealer today for TDK's new
EXTRA DYNAMIC cassettes. For sound
you feel as well as hear . .. discover the
dynamic new world of TDK.

ATDK
Wiy .

TDKK ELECTRONICS CORP.
755 Eastgate Boulevard, Garden City, New York 11530
Check No. 44 on Reader Service Card



to the wires in question, and so are
not usually practical for detection.
The power line itself must also be
checked with the high-gain amplifier,
since r.f. signals can be sent out on it.

Bug Transmitters

The most publicized type of “bug”
(although perhaps one least used by
Watergate-implicated  agencies)  is
the hidden transmitter. It is this type
of bug and only this tvpe of bug for
which the highly publicized detective
agencies attempt to sweep a room
“clean.” Such transmitters obtain their
power in various ways. Some are
operated on batteries and therefore,
have a limited transmitting life. Others
are connected to a source of power
such as a telephone line or the house-
current power line.

Detection of clandestine transmitters
requires costly test equipment including
spectrum analyzers, such as this one
from Hewlett-Packard

Some of those that operate on house
current may also utilize the power
lines to send out signals: they must be
regarded as wired-in. But those which
have to transmit through the air by
means of an antenna can be detected
by tuning to their transmisstons. Never-
theless, the task is not simple, for these
bugs may be set to transmit anywhere
from 10,000 Hz to 2 GHz with a
transmission band as little as 3 kHz
wide. There is space in the radio
spectrum  for six hundred thousand
such transmitters to transmit at the
same time. Of course, much of this
space is taken up with other kinds of
transmission such as broadcast and
communications and cannot be used.
However, it is not difficult to find a
little space in the radio frequency
spectrum to fit in a short range trans-
mission without serious interference.

Therefore, it is necessary, in order
to detect these transmitters, to have a
receiver which can receive all frequen-
cies from 10.000 Hz to 2 GHz. There
are some instruments on the market
which claim to do this without tuning,.
However, they simultaneously pick up
high strength signals, such as broadcast
and TV, which overwhelm the signal
from that little transmitter. [t is nec-
essary, therefore, that the receiver be
tunable.
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However, since one has to sweep
the walls with the receiving antenna of
this receiver at the same time that one
is tuning, using such a receiver would
be a tedious job, to say the least. The
task is alleviated by an instrument
which automatically scans through all
frequencies. Thus, every couple of
seconds it examines every frequency
of concern. Such devices can be tied
in with a loudspeaker to excite the
microphone, making the job semi-
automatic. Such a convenient instru-
ment might cost you over $10,000.

Even with this instrument, the task
is further complicated because radio
waves travel through the air differently
at different frequencies. The higher
the frequency, the shorter the length
of its waves, and therefore, the shorter
the transmitting and receiving antenna
must be to pick up in the same way
that a lower frequency is picked up.
This is because the shorter the wave-
length is compared to the antenna,
the more the antenna is sensitive 1o
the direction from which the signal
originates. Consequently, as the instru-
ment scans through frequencies. one
would have to constantly change the
orientation of the antenna or its size.

However, there is a method to
solve this problem; one that improves
the ability to separate the nearby
transmitter from transmitters far from
the premises. The method takes advan-
ltage of a qualitative difference in
the electromagnetic field near an
antenna and that far from an antenna.
Each is best picked up with a different
type of device. The device for the
“near field” will pick up well only
when held very close to a transmitter
and does not have to change with
frequency.

Thus, the de-bugging instrument
must sweep through a wide frequency
range, have a way of exciting the
hidden microphone, and rely on a
close-proximity type of antenna to
pick up the transmission. Therefore,
in order to sweep a room tor such a
hidden transmitter, it is necessary to

systematically sweep closely along
entire surfaces and areas where trans-
mitters may be hidden, using the

type of equipment described.

Debugging Hoaxes

Knowing this, one can view with
enlightened suspicion anyone who
claims he can debug a room. Indica-
tions of chicanery include:

. connection of an instrument to
a telephone line to see if it is clear of
taps;

2. setting up a receiver in the middle
of a room, turning a dial quickly to see

it the room is clear of hidden trans-
mitters (Sometimes a variation on this
involves producing a single tone from
a loudspeaker and listening for that
tone on the receiver which 1s set in
the middle of the room: besides the
fact that many transmitters will be
missed by this procedure, the single
tone in the room may actually produce
a dead spot where the receiver is:
any attempl to excite an acoustic
field in a room must use bands of
noise or warbled tones to avoid such
dead spots.);

3. completion of a survey and certi-
fication that a room is clean of taps
and bugs after less than 10 hours
survey.

Parabolic Mikes

A final type of audio surveillance
involves the use of methods to pick
out voices from a distance. A tavorite
of feature writers 1s the method for
picking up speech from vibration of a
window pane excited by the sound. The
method utilizes a laser beam reflected
back to a receiver which detects the
modulation of the beam due to the
vibration. Such vibrations are often of
amplitudes less than the diameter of
an atom, so greut care must be used
in setting up the laser and the receiver.
While the tedious task can be accom-
plished, a slight repositioning of the
window would cancel the effort. A
more likely method uses a line micro-
phone (sometimes called a “shotgun”
microphone) which is able to pick up
speech with reasonable intelligibility

This  "'shotgun™ mic, E-V's DL-42,
can be used to pick up conversations
as far away as 200 feet through
open air.

at greater than 200-foot distances
through open air. The predecessor to
the line microphone was the cumber-
some and less eftective “parabolic”
microphone which erroneously tried
to use a reflector to treat sound like
light. These are scldom seen now.

Voice ldentification

During the past few years an attempt
has been made by police agencies and
the media to equate the reliability of
spectrograph  “prints” of the human
voice with fingerprints. Little has been
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pointed out to the public concerning
the probability of correct identification
using this method. At present, the most
carefully controlled experiments with
voice identification have produced a
97 percent correct identification—com-
pared 1o virtually 100 percent for
fingerprints. However, even these
controlled experiments (which used
computers, not spectrographs) were
taken when the number of choices of
different voices were in the vicinity
of 50. Each of these people spoke the
same words and each of these people
was recorded on exactly the same
high quality equipment in the same
acoustical environment. When any of
these factors are changed—tor instance,
the number of people is increased to
hundreds or thousands, or the trans-
mission channel is different for each
voice (such as different microphones,
recorders, or telephone transmission),
or the words and sentences spoken
are different—the probability of correct
identification turns around and becomes
far less than [0 percent. Thus. for
voice identification with any accuracy
one must use a compuler, have a
small number of people involved. and
they all must speak the same words
into the same microphones on the
same recorder. Yet, even under these
ideal conditions, the best accuracy
that has been achieved is about 97
percent—still indicating “reasonable
doubt” in our courts.

Psychological Testing

Related to the pseudo-science of
voice identification by spectrograph are
the various methods of psychological
testing by electronic instrumentation
(called by Senator Ervin “‘Twentieth
Century witchcraft”). The most well-
known is the so-called *“polygraph” or
lie-detector. It is called a polygraph be-
cause it plots the changes of several
human body functions with time
simultaneously on a piece of graph
paper, together with an indication of
the time a question is asked. The
operator asks a question, then inter-
prets the effects of the question on the
combination of body functions. No
single function, such as pulse rate, can
be used—all must be used. This is
called, technically, “stress correllation.”

5

Another claimed ‘‘stress correlate
to truthfulness has surfaced in a recent
commercial product now being sold to
police departments. The company
selling it claims that a sub-audible
waivering of the voice occurs when a
person lies—and the company has a
meter 1o measure it.

Most psychological activity in the
human being is “related” o body
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changes which can be measured elec-
tronically. This relation is used for
medical encephalographs as well as
for monitoring men in space. However,
the key is the “correlating,” that is:
what changes correspond to what
activity? In the lie-detection process,
the *“trained operator” does the cor-
relating  (called  “interpreting”)—and
many questions have been raised
concerning his qualifications.

As a result, both government and
private research funds are now being
spent to use computers for such
correlation. In the course of this re-
search, it has been recognized that
additional information about the habits
and personality of the individual are
needed to supplement the measure-
ments being made. The computer’s
memory storage must be called upon.

We often allow ourselves to think
that computers are unreliable; that you
“put garbage in, get garbage out,”
and this is the fault of the hardware.
This myth is fed particularly by mis-
takes in consumer credit billings.
However, such error is not inherent in
the computer—it is only reflective
of the budget of the user of the com-
puter. The present development of a
government storage facility based on
social security numbers is well-funded
and rar more fool-proof. It is possible
to link this bank with the similarly
well-funded National Crime Informa-
tion Center, a Dept. of Justice data
bank. Storage elements are now
available which can put the vital
statistics of every person in the United
States on one disc about 16 inches in
diameter: that is one disc 16 inches in
diameter for all the people in the
United States. Obviously a small room
containing  such inemories could
contain large amounts of information
on large numbers of people and be
readily accessible. While the access
methods to information stored in
such densely packed memory elements
are not completely developed at this
time, they are easily within a couple
of vyears of “going on-line” The
technical capability for correlating
many details of information on in-
dividuals, from bugged conversations
to appropriated medical records, is
now becoming available to both
private and government agencies.

Can One Talk in Confidence?

To protect oneself, one could start
with a program for detection of hidden
micrcphones—but it would be un
expensive program. A less expensive
approach would make the bugs in-
effective.

Speech is very similar in its physical

characteristics to randon noise. When
speech is mixed with an equal energy
of random noise, it is nearly impossible
to understand without visual cues,
such as movement of the lips of the
speaker. Furthermore, such a mix is
impossible to decipher electronically
by any methods known today (although
a new computer-based technique
called “linear prediction” may make
it possible in the near future). If noise
equal to or louder than the speech
reaches a hidden microphone, the
speech will be effectively “masked.”
The problem, then, becomes how to
create this level of noise while still
being able to carry on conversation.

The simple solution to this problem
is to bring one’s mouth close to the ear
of the listener. Since this is physically
inconvenient, it can be simulated by
placing a noise-cancelling microphone
close to the mouth of the talker and
headphones on the listener. For a
conference, all participants would
be interconnected. Today, such multiple
microphone and headphone systems
are widely available for use in class-
room education. With such equipment,
a relatively low level of noise can be
generated in the room so, with people
speaking softly into the microphones,
private discussions can be carried on
without fear of detection. Care must
be taken that at any point where u
microphone may be hidden, the noise
is always louder than the speech.
While this may be a relatively in-
expensive way to circumvent the bug,
it conjures a frightening picture of the
living room or office of the future.
Excessive use of data banks will be
less yielding to technical gimmickry.
Perhaps the gimmick must give way
to legislation.

Beginning July 1, this year, Sweden
began an official Data Inspection
Board which is empowered to severely
restrict programming of private data
banks and to play an advisory role
regarding government banks. Mean-
while, here in the U.S.A,, according to
Electronics. July 19, 1973, “limits are
still fuzzy on what the Department of
Justice and its FBI can do with arrest
records and other data in the National
Crime Information Center.”

It is easy for the investigator to
perform the illegal act necessary to
bug a room or tap a phone; but
difficult to detect and remove is the
intrusive device. It is easy to enter
information in the data bank; but
difficult to get it removed or corrected.
Shall it be as easy to lose our right to
privacy—and as difficult to regain it?

K
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Equipment Profiles

JVC 4VR-5446 Four-Channel Receiver

MANUFACTURER’'S SPECIFICATIONS

FM Tuner Section IHF Sensitivity: 2.0 pv. THD: Mono,
0.5%; Stereo 0.8%. S/N: 65 dB. Selectivity: 65 dB.
Capture Ratio: 2 dB. AM Suppression: 50 dB. Image
Rejection; 55 dB. LLF. and Spurious Rejection: 80 dB.
Stereo Separation: 35 dB.

AM Tuner SEecTioN Sensitivity: 30 pV (200 pV/M, in-
ternal antenna). S/N: 50 dB. Selectivity: 30 dB. Image
Rejection: 45 dB. |.F. Rejection: 50 dB.

AmPLIFIER SECTION Power OQOutput: 22 watts/channel
(quadraphonic); 44 watts/channel (stereo, “'strapped mode’’).
IHF Power Bandwidth: 20 Hz to 30 kHz. Rated THD:
0.5%. Rated IM: 0.8%. Frequency Response: 20 Hz to 20
kHz + 1 dB. Input Sensitivity: Phono low, 3 mV; high, 1.5
mV; Aux 1, 2 and Tape Mon., 200 mV. Tone Control Range
(rear channels): +~ 10 dB at 100 Hz and 10,000 Hz. S.E.A.
(multiple tone controls) Center Frequencies (front channels
only): 40 Hz, 250 Hz, 1 kHz, 5 kHz and 15 kHz. S.E.A
Range: + 12 dB at frequencies listed. Hum and Noise:
Phono low, 70 dB; high, 65 dB; Aux 1, 2 and Tape Play,
75 dB. Low Filter: -10 dB @ 50 Hz. High Filter: -10 dB
@ kHz.

GENERAL SPECIFICATIONS. Power Consumption: 280 watts
(maximum). Dimensions: 20 in. W x 6% in. H x 15%
in. D. Weight: 34" Ibs. Price: $599.95.

It seems altogether appropriate that the first quadraphonic
receiver with completely buili-in CD-4 demodulator circuitry
to be reviewed by Aubio is this JVC unit. (Last month’s
Kenwood 6340 had a slide-in demodulator.) After all, Japan
Victor Company must be credited with the development of
the *“discrete” form of four-channel records, known in this
country as Quadradiscs. After a late start, the number of

Quadradiscs available is on the upswing, and many manu-
facturers are now marketing equipment capable of demod-
ulating the complex information contained in these discs
and separating it into four channels of program information.

The Model 4VR-5446, shown in the photo above, is one
step below the highest priced, highest powered 4-channel
receiver made by JVC and is one of several which include
the built-in CD-4 feature. The massive gold and blacked-
out front panel has enough controls and features to delight
the most demanding four-channel enthusiast. At the lower
left. a rugged power ON-OFF switch is surrounded by a remote
control plug (which is removed when an optionally available
remote control “joystick plus master volume control” acces-
sory is used) and a pair of headphone jacks (one for front
channels, one for rear). The speaker switch does double
duty, choosing main, remote or both sets of speakers and
switching to the “strapped” amplifier mode for higher-
powered two-channel operation, if desired. The adjacent
mode switch chooses mono, stereo, discrete four-channel and
a pair of matrix decode positions. If the switch is placed in
the DISCRETE 4-CHANNEL position, demodulation of CD-4
records takes place automatically. If an SQ record is played
with the mode switch still in the CD-4 position, sensing
circuits substitute the proper matrix circuitry for this kind of
decoding. Alternatively, the mode switch can be placed in
MATRIX | which closely corresponds to SQ decoding, while
the MATRIX 2 position is intended for QS (Regular Matrix)
or E-V encoded discs. )

Two tape monitor switches come next, followed by a pro-
gram selector switch. low and high cut filter switch, an S.E.A.
switch which enables you to add segmented tonal effects to
recordings, the usual loudness switch, a dual-concentric
volume control (one section for front channels, the other for
rear channels), a dual-section concentric balance control
(again, for front and rear), and separate bass and treble
controls for the rear channels.

The upper right section of the panel contains five slide
controls, each of which controls the tonal response of one
segment of the audio spectrum. JVC calls this feature S.EA.
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Fig. 1—View of back panel.
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Fig. 2—CD-4 demodulator controls
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(for Sound Effects Amplifier) and it constitutes a miniature
“graphic equalizer” similar in performance to separate
accessory units sold by other manufacturers. More about
S.E.A. and how it works later. A large tuning knob, coupled
to an effective flywheel, moves the well-illuminated dial
pointer across the well-calibrated AM and FM dial scales,
above which are a series of illuminated words which indicate
program source, mode, reception of an FM stereo broadcast
and the fact that a CD-4 record is being played. The CD-4
indication is larger than the rest and lights up in bright
yellow. A pair of illuminated tuning meters (signal strength
and center-of-channel) at the extreme left completes the
front-panel layout.

The back-panel layout of this receiver is shown in Fig. 1,
and a closeup of three important new controls, located at
the upper left of the rear panel is shown in Fig. 2. These
three controls adjust the CD-4 demodulator so that it works
optimally with the phono cartridge of your choice. Of course,
a cartridge capable of response to 45,000 Hz or so is re-
quired. A 7-in. test record, recorded at 45 rpm, is supplied
with the receiver and provides the necessary tones to enable
you to adjust CD-4 circuitry for best separation and proper
carrier level, since this may vary from cartridge to cartridge.
Once adjusted, these controls need not be touched again
unless a new cartridge is employed at some future date.
Phono input jacks are associated with a slide switch which
selects the two phono input sensitivity levels. The required
jacks for aux and both TAPE MONITOR circuits are centrally
located on the back panel, as is a DIN socket to fit stereo
tape recorders equipped with a DIN connector. Antenna
connections as well as speaker connections (enough for eight
speakers—two full quadraphonic sets) are made by means of
short-proof spring-loaded terminals which permit you to
slip the stripped end of a wire in a small hole when the
terminal is depressed. Antenna terminals include 300-ohm
and 75-ohm connections as well as external AM. Just below
the ferritebar antenna are five more jacks. One of these is an
FM-detector output jack, intended for future connection of a
quadraphonic FM adaptor, if and when the FCC approves
a system for discrete quadraphonic broadcasting. The other
four jacks will accept the four signals reconstituted from
such an adapter, so that you don’t have to use up one set
of “tape in” jacks for this purpose. A little slide switch
adjacent to these jacks will provide the necessary “circuit
interruption” point. For the moment, this switch comes with
a locking plate to prevent its accidental use. One switched
and one unswitched A.C. receptacle and a line fuseholder
complete the back panel layout.

Circuitry

An internal view of the chassis is shown in Fig. 3. Con-
sidering the amount of circuitry contained in the 4VR-5446,
the layout is amazingly neat and orderly. Circuit-board
modules are screened with complete parts identification,
corresponding to schematic symbols for ease of servicing.
The only module that is not detailed in the schematic is the
CD-4 demodulator board itself—and who can blame JVC for
wanting to protect their licensing arrangement with other
manufacturers? The front-end has an FET r.f. amplifier,
while two IC’s are used together with ceramic 10.7 MHz
filters in the i.f. section. Stereo multiplex decoding is accom-
plished by a single 14-pin dual in-line 1C. All tuner functions
are arranged on a rather large, single p.c. board, onto which
is mounted the shielded front-end. Matrix decoding circuitry
uses discrete parts, and there is no logic or gain riding for
either the MATRIX | or MATRIX 2 switch positions. Tone
controls (both the simple bass and treble used for the rear
channels and the multiple S.E.A. arrangement used for the
front channels) are of the feedback type, and dual positive
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and negative voltage supplies of 30 volts d.c. are used to
power the pure complementary symmetry, direct-coupled
output stages of all four power amplifier sections. An
electronic protection circuit activates a relay in the event
of overloads and also provides a turn-on delay to prevent
popping sounds from being heard at turn-on.

FM Performance

Although the emphasis in this receiver is obviously placed
on its four-channel flexibility and capability, FM performance
proved to be consistently better than claimed by the manu-
facturer, as shown in Fig. 4. THF sensitivity on the unit
tested was 1.8 uV while ultimate S/N reached a level of
-67 dB for all input levels above 20 microvolts or so. Har-
monic distortion (in mono) reached a low of 0.3%.

Capture ratio, measured at 100 uV. was 1.5 dB while AM
rejection at the same input level was 65 dB. Alternate channel
selectivity measured close to 70 dB as opposed to the 65 dB
claimed.

THD for sterco FM at mid frequencies measured 0.6%,
and a plot of distortion for both mono and stereo at all
audible frequencies is shown in Fig. 5 along with stereo FM
separation. Muting on this receiver was adjusted for an input
signal level of about 10 uV—a bit high for our taste, but
very positive in its action with no audible transitional effects.
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Fig. 4—FM characteristics.
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Fig. 5—Separation and distortion characteristics.
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Amplifier Measurements

At rated output (22 watts per channel, with all four chan-
nels driven), harmonic distortion reached 0.2% while rated
THD of 0.5% occurred at an output of 24 watts per channel.
IM distortion. under the same conditions of measurements,
reached 1.0% at 25 watts of power output per channel and
remained well below 0.1% for all power output levels below
20 watts. Results of these measurements are shown in Fig. 6.

JVC claims only 20 watts per channel for this receiver if
all frequencies from 20 Hz to 20.000 Hz are considered. but
that claim, too, is somewhat conservative, as can be seen from
the graphs of Fig. 7. At the 20 watt level. THD at 20 Hz
and 20 kHz measured 0.24% and 0.3% respectively. In the
strapped mode (not plotted graphically). maximum power
per channel at mid-frequencies measured 48 watts for rated
distortion of 0.5%. Power bandwidth is shown in Fig. 8.

Tone control range for the back channels is plotted in Fig.
9, while the multiple tone control arrangement of the front
channels can provide the degrees of tonal adjustment plotted
in Fig. 10.

Listening Tests

Since our laboratory is now equipped with a separate
CD-4 demodulator (also made by JVC) and a full-logic
separate SQ decoder, this provided us with good reference
points from which to judge the four-channel performance of
the 4VR-5446 in both matrix and discrete modes. To begin
with, the built-in CD-4 demodulator of the receiver works
fully as well as the separately available demodulator from
that firm. We tried cartridges from JVC (their model 4MD-
20X), Audio-technica (thelr ATI15S) and experimental models
of CD-4 cartridges from Shure and Pickering. All of them
performed satisfactorily and apparently had enough 30 kHz
output to be well within the range of adjustment of the
“carrier adjust” control on the back of the receiver. As
suggested by JVC, we did find it necessary to readjust sep-
aration controls for each cartridge. though the amount of
adjustment was very slight. Residual noise heard when
playing CD-4 records is still a bit higher than one expects in
stereo, but this is probably more a problem of the software
which keeps getting better all the time. As for separation,
you just can’t beat CD-4, and most of the records now
available take full advantage of that fact.

By comparison, the MATRIX | and MATRIX 2 settings. when
used to play SQ or other matrixed discs come off second
best, since the 4VR-5446 has no built-in logic or gain riding
circuitry. In fact, even the MATRIX 1 position, which is sup-
posed to be used with SQ encoded discs. sounded to us as
though it’'s decoding coefficients were nor quite those rec-
ommended by SQ proponents. The four-channcl effects
were there, allright, but instrument directionality was dif-
ferent from that observed using a bona fide SQ decoder with
dual logic included. In other words, we detected not just
decreased localization, but altered instrument locations. Bear
in mind that if you did not have other decoding equipment
with which to compare these results. you'd probably never
know the difference, since in every case, instrument location
is a product of the imagination of the record producer or
recording engineer 1n the first place and is often quite arbi-
trary.

As for the usual things we listen for. power output was
clean and quite adequate for our medium efficiency air-
suspension systems in a room measuring about 15 feet by 20
feet. We were able to overdrive the amplifier sections, but
only at levels that most listeners would deem far too loud
for the listening room in which we played the receiver. Be-
cause of the trickv requircments of four-channel balancing,
we did not particularly like the dual volume control/dual
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The classics frem KLH. Four bookshelf loud-
speakers of such extraordinary quality that each
has set the standard of excellence in its price
range. Picturad tc the far left, our popular little
Thirty-Two ($55.00"). Next, one of the best sell-
ing loudspeckers in the country, the Seventeen
($79.95%). Up frent, everybody's favcrite, the
Six ($139.95%. And finally, our most spectacular
bookshelf model, the Five ($199.95". If you
really want to know what KLH is all about, we
suggest you listen to any one or all of these fine

loudspeakers. And when you do, also look for
our other bestsellers—the KLH sterso receivers.
The Model Fifty-Five ($219.¢5%); the Model Fifty-
Two ($319.95%); and our newest receiver, the
stereophonic/quadraphonic Model Fifty-Four
($525.00"). KLH—the best thing to happen to
bookshelves since books.

For more information, visit your KLH dealer
or write to KLH Research and Development
Corp., 30 Cross Street, Cambridge, Mass.
02139.

What's a bookshelf
without the classics?

T

KtH RESEARCH AND DEVELOPMENT CORP.
30 Cross 5t., Combridge, Mass. 02139

tSuggested retoil prices—slightly higher in the South ond West.
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balance control arrangement on the 4VR-5446. These controls,
I I 17T TTTTT as well as the tone controls, have nice “click-stops™ for easy
415 1 | repeatability, but the clutch arrangement between front and
. _ —*—--~-\\ i 1 - rear sectiops makes it a little difficult to offset these sections
l N ,—'1' in attempting to balance the levels of front and rear to suit
i | T our listening position. In other words, front-to-rear balance
- ! (most often required in typical four-channel listening sit-
- | N || Ll uations) is accomplished by the settings of front and rear
T q }‘H\' _T T|~ volume controls, which are concentrically mounted, while
T v
A ]
-15 |— -+ T — t
i | | | !
HEnin LI [

\ | left/right balance is done by another pair of concentrically
mounted controls. In the absence of a “joystick” type of
10 100 1K 10K
FREQUENCY-Hz

RELATIVE QUTPUT--dB

%'1: balance control (which is included on the available remote
“H control option)., an easier-to-use arrangement would have
been a front-rear balance control and a master volume control
concentric to a left-right overall balance control. No more
Fig. 9—Rear channels tone control range. knobs. but an easier arrangement for the consumer to use.
" . While it may be argued that settings need be made only at
1 T-l_ T the outset, the fact is that we found different setting required

when listening to CD-4 compared with four-channel tapes
or matrix records.

FM performance was every bit as good as we would have
expected from the lab-measured results, although stereo
switching threshold might have been set a bit lower. Cur-
rently, stereo is received only if incoming signals are above
20 microvolts in strength which limited our number of
logged stereo transmissions to about 5 out of the 46 usable
signals received.

Overall gain of the receiver remains constant when switch-
ing from the four-channel mode to the stereo or strapped

FREQUENCY -Hz mode. Incidentally, because of the particular paralleling
Fig. 10—Control range of 5-section “'S.E.A."" feature on approach used by JVC in “strapping” the amplifiers, the
front channels. instruction booklet cautions against using speakers ot less
than 8 ohms if the receiver is to be used for two-speaker
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autio research

Among audio experts, the SP-3 Preamplifier has become the standard
by which other preamplifiers are judged. “The Stereophile”* maga-
zine calls the SP-3 “the closest thing yet to the ideal straight wire
with gain.” We could give you a lot of impressive specifications and
numbers, but there's only one way to fully appreciate what the SP-3
can do. Install it in your audio system — put on your very best music
source material — and get ready for the most satisfying listening ex-
perience of your life.

You'll discover musical subtleties you didn’t know existed. Greater
depth than you've ever heard before. Tone and color of all instrumenta-
tion revealed with unequalled accuracy. You'll also discover a few
things are missing. Like hiss, distortion, hum, graininess—all the “bugs”’
that degrade sound quality.

More and more audiophiles are learning that the SP-3 makes a good
system even better. Arrange for a demonstration at your Audio Research

compaﬁson dealer. No matter how high your standards, you'll find the musical
satisfaction you've been looking for. .
- -
audio research corporation
P.O. Box 6003 / Minneapolis, Minnesota 55406 / Tel: (612) 721-2961

*The Stereophile, Box 49, Elwyn, Pa. 19063
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stereo setups. In the four-channel mode. of course. any im-
pedance from 4 ohms to 16 ohms will be sausfactory

JVC’s S.E.A. tone control system. supplied for the front
channels only in this receiver, is effective in tailoring the
response to the needs of the speakers or room acoustics.
However, since it is only provided for front channels in this
model. we would recommend leaving all the five levers in
the “flat response™ position if you’re going to be listening to
“matrix” quadraphonic discs through this receiver. The
separation afforded by matrix discs when no logic circuitry
is provided can be upset if extreme tonal compensation is
inserted in part of the spectrum for the front channels
without similar tonal compensation inserted for the rear
channels. Under those circumstances. instruments have a way

of “drifting” as they play up and down the musical scale.
At just under $600.00. the JVC 4VR-5446 is representative
of many current receiver designs which pack lots of four-
channel circuitry into a single chassis together with moderate
power output when compared with stereo-onlv receivers
costing considerably less. If the very most sophisticated in
matrix technology or huge amounts of power are what vou
desire. you may have to wait a while. opt for one of the
higher-powered, more cxpensive all-in-one receivers (such
as JVC’s 4VR-5456) or build vour system ol separate com-
ponents {also more expensive). But it CD-4 and matrix
reproduction in a single-unit, reasonably-priced receiver
is what vou're after, the 4VR-5446 will most certainly provide
you with good reproduction. Leonard Feldman

Check No. 53 on Reader Service Card

Audioanalyst Model A-200

%

ﬂ

MANUFACTURER’S SPECIFICATIONS
Recommended power input: 20 W. min., 100 W. max.
Nominal Impedance: 8 ohms. Drivers: 12-in. high-compli-
ance woofer, 5-in. midrange (enclosed in separate sub-
chamber), 3%-in. tweeter, 2 angle-mounted 2-in. super
tweeters. Crossover Frequencies: 500 Hz, 2000 Hz, 7500
Hz. Crossover Type: L/C. Controls: Mid switch (3 dB
change 500 Hz to 2000 Hz), tweeter switch (4 dB change
2000 Hz to 20,000 Hz). Grille Cloth: Dark, open weave
fabric. Enclosure: Completely sealed oiled walnut, filled with
resonance damping material. Dimensions: 27 in. H x 15 in.
W x 12% in. D. Weight: 53 Ibs. Price: $225.00.

Audioanalyst’s Model A-200 is a four-way speaker system
using five direct radiators mounted in a sealed enclosure. A
12-in. high-compliance woofer provides the bass foundation
for frequencies up to 500 Hz. A front-mounted 5-in. midrange
direct radiator, sealed in a separate sub-chamber. carries the
500 Hz-2 kHz range, and a scaled 3'%-in. tweeter augmented
by two 2-in. super tweeters covers the range above 2 kHz
to beyond audibility. The two super tweelers are slightly
angled relative to the frontal axis to provide adequate dis-
persion at the higher frequencies.

Hookup is made by two widely spaced and well-marked
binding posts on the back side. Two toggle switches marked
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HIGH and Low and TWEET and MID provide the only ad-
justment with which the purchaser need concern himself.
The likelihood of improper connection with hazardous loose
wire strands that could short when moving the speaker is all
but eliminated by this configuration. Nylon runners are
provided for the bottom of the enclosure.

A short but reasonably concise instructive brochure is
supplied with the speaker. A six-year warranty is provided
to the original purchaser.

Technical Measurements

Figure | is the measured impedance for three switch
combinations. Minimum impedance occurs at 6 kHz when
both tweeter and midrange units are in the HIGH switch
position. Since this is slightly above 6 ohms, it is not recom-
mended that two A-200's be paralleled on the same amplifier
terminal. such as might be anticipated for an extension
speaker. Basic system resonance occurs at 50 Hz with a higher
impedance resonance peak in the 1-2 kHz range depending
upon equalizer switch setting.

The one-meter free field response is shown in Fig. 2 for
on-axis sound pressure level at the same equalizer positions
as that of Fig. 1. The tweeter switch changes the level by
about 4 dB as stated by the manufacturer. but the midrange
switch was relatively less effectual. Because certain portions
of the midrange response actually dropped when the switch
was placed to HIGH. it appears that some phase cancellation
is taking place in the range from about 600 Hz to 3 kHz.
For small angles oft-axis. the extreme high frequency response
was extended to beyond 20 kHz by the super tweeters. A
general mid-frequency dip of some 3 dB is evident from
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Fig. 1—Impedance vs. frequency for several equalizer
positions.
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700 Hz to 2 kHz even at the best response position which is,

as Audioanalyst claims, with both switches in the “down” | A
I - . . 270

position. Bass response is quite smooth and well behaved M [

down to 60 Hz with a 12 dB per octave rol! off below 50 Hz. N

Phase response is plotted in Fig. 3. Non-minimum phase %0 \;1

breaks occur at about 900 Hz, 2 kHz, and 8 kHz. The display
of Fig. 3 is the phase response corrected for a time slightly
after the arrival of the first sound. This was done in order
to get the entire plot on one display with reasonably small
phase coordinates. This phase plot is the normal response
with both switches “down.”

The three-meter room response is shown in Fig. 4. The
A-200 was placed in a room in the position recommended by e
Audioanalyst, on the floor and flat against a wall. Measure- e . o
ment was made at a typical listening position three meters FREQUENCY
in front of the speaker and one meter above a carpeted
floor. Figure 4 shows the frequency response for the first Fig. 3—One-meter pressure phase response.
ten milliseconds of sound for both a direct on-axis position
and thirty degree off-axis position. The off-axis position
corresponds to the left channel of a stereo configuration.
For clarity of presentation, the plots are displaced ten

PHASE DEGREES
-

decibels apart. [ TT1I ’]m TTOIM T 1T j [T on axis
Harmonic distortion measured for the musical tones E,, 'Ie e :/i J I I

A, and A, are shown in Fig. 5. Although the low bass dis- T I T 1T T i:

tortion is not high for this speaker, the increase above 95 dB r f T T 1A Tl TN

SPL warns against equalization to bring the 41 Hz level up 0 *+47*:tv+’{r T

to that of 110 Hz if you like to play your music loud. It is [ T H‘H IR T 30% OFF aXis

far better to get the good clean bass down to 60 Hz which T 11 IR - ol

the unequalized speaker provides. The A-200 did not evidence L } HHﬂ +4 '[L. } RS B8 WAL

any sonic discomfort for even the most severe subsonic b *ﬂjﬂ* Joppuy H r rﬂ“l

components of a badly warped record when played at a (SN Wi LLUJ%: L L

hlgh level. FREQUENCY | Hz

The measured intermodulation of 440 Hz by 41 Hz mixed
in equal ratio is shown in Fig. 6. The indicated power is
that of a single sine wave with the same peak level as the
mixed tones. IM for this speaker is primarily due to ampli-
tude modulation.

The crescendo handling capability of the A-200 is ex-
tremely good. An 8 watt inner musical voice is not measura-
bly suppressed when an 80 watt average noise burst is

Fig. 4—Three-meter pressure amplitude and phase re-
sponse.

superimposed, even though this corresponds to close to an 1o ——
800 watt instantaneous peak level. Ejf%&
Figure 7 is the 20 Hz-20 kHz polar energy plot and the T 1T 2
orientation 1is that of looking down on the speaker. The two [ 1] 11
small “fingers” on each side of the frontal axis are due to § = 7= |
the angled super tweeters. The apparent horizontal imbalance . = + .
is probably due to the side-by-side midrange drivers. The g [I T
. o i =l
tweeter is on the left center of the A-200 as you face the g A > N f:j}u
front. The polar plot does not mean that the sound is in- P B : & ol
audible from the back, only that the energy contribution ¢ s
from the back is more than 25 dB below that from the front. : =
The polar plot implies that a wall-mounted position would T
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Fig. 2—One-meter pressure amplitude frequency re- Fig. 5—Harmonic distortion for musical tones E,, A,
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