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The reason Pioneer’s tuners and
amplifiers keep getting better. |

To ach sva improved linearity and pewer output for every audio requirement o WO 12 Coou] SniT o e ara o
transiant respcnse, plus absolute stability, a—d aimaximum number of inputs and |
each ampglifier tas a 3-stage, direct- oultputs to go witn it. See Tables 2 and 3.
coupled eqralize--amplifier section, !
as well as a first stage differential The Tuners: TX-9500,TX-7500 Pt

——FMOD FREQ: 400Mz MG~
- QUTPUT LEVEL: 0dB=2V {——
LOUTPUT TERMINAL VRRIAELE|—

L

amplifier. By using low noise transistors in
the critizal first stzge cf the equalizer (ar
FET, in th2 SA-390), an exceptional level
of phono performance, heretofore

Tokezll¥ new in styling and appearance,
these 2ioneer tuners are loaded with
circuit refinements that finally allow you to
~ealze the full static-free, high fide'ity
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Jnatta rable in int2grated amplifiers, is g

: S Jo:iential of FM and stereo FM. They even . 1
attained. See Tabls 1 for Preamplifier ;
cectiok AR szt Lt - e e
Tape-to-tape duplicating and The FM front end — key to sensitivity % 8 70 % w0 B
monitoring 1 and noise-free reception R o S e 1
Two taps mcnitzr circuits are incorporated  N''h= TX-9500, three dual-gate MOS FETs e
& eacahp'nodel and include tape cop‘;ing ccmdined with a linear 5-section variable 8-stage limiters
switch positions for dubking from ore ezpecitor reject all forms of interference High selectivity and good capture ratio are
deck to arot-er while listening to another by am incredible 110dB. Desired signals vital with tccay’s crowded FA1 radio band. 1
prograT SOurce. of as liztle strength as 1.5 microvolts are Pioneer’s TX-9500 IF section, with its

] ! re3e ved with noise and distortion suffi- seven [Cs, ‘cur ceramic filters and 8-stage
} Advanced chzssis layouts for improved cieatly suppressed to make them liscenable.  limiter provides outstanding capture ratio

performancs2 and increased reliability

Input and oulpu: terminals on the .
SA-9900 and 3A-9500 are segregated from  St3ble stereo FM separation

Phase Lock Loop (PLL) circuitry for iy o oonryt ¥, You hear the station you

B e =l

} each other by beirg located at opposite “Fe Phase Lock Loop circuit used in both ~ Unique mufing controls

d sides of -he chassis. More important, the rew -uners insures optimum separation The two-postition variable muting sontrol
full rea- of the chassis serves as a heat cfzll audio frequencies. Completely on the TX-9520, as well as the mu-ing
radiatirc sarlace end reduces the l2ngth crift-“ree, this PLL circuit requires no switch on tre TX-7500, employ electronic
cf internal shizld=d wires. The result less eliznment — ever, A sharp low-pass filter switching. Bcth utilize a silent, reed-relay
ettenuction of hizch frequency audio signals. 2= you tape FM programs without which eliminates noises of tum-or popping

| Pioneer’s nzw amplifiers provide int=rierence from audible “beats’’. and interstation tuning.

TX-7500
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Dedication.

1

And it s the kind of dedication that
giues you the opportunity to own high
fidelity components :hat offer more
pawer, sensitivity and features at
battes values. Components that not
omly neet, but exceed the challenges
posed by changes and improvements
in cusrent broadcasting and
r2cording technology.

Pioneer recogn zes that high
f'delity enthusiasts zre also a
dedicated group. That’s why we invite
you ta examine the new Pioneer
tsmess and amplifiers now.

The Amplifiers: SA-9900,
SA-3500, SA-8500, SA-7500

The power amplifier section

E=ch model is direct-coupled in all stages
for lower distortion anc wider

frequency response. The SA-9900 uses a
2-stace differential arr plifier and optimized
r=gatve feedback from output to input for
iTprcved stability anc transient response.
A newly developed bias system compen-
cztes for any tempera:ure drift; while an
autommatic electronic p-otection circuit

prevents current ovarload and guarcs
against speaker shcrts. A thermal
detection circuit protects power outp it
transistors in each model.

The control amp!'fier section: tw n
stepped tone cortrols and seleclable
turnover for precise tonal tailor a3
With Pioneer’s exclusive twin tone control
system (SA-9900, SA-8500), you car make
the most critical and precise bass ax
treble adjustments with ease. 5,929 tonal
variations are poszible on the SA-9300.

Selectable turnoves tone controls.
(SA-9500, SA-75000
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Yo can select thousands of individual
tone s2ttirgs on the SA-9500, SA-85C0

and SA-7500, too. A tone defeat switch on
all modzlz instantly restores wideband flat
frequency resporse.

Toqe contro! settings are celibrated
for precise repeatability in discrate 1.5dB
steps 01 the SA-9900. All four models
-eature lcw and Fign frequency “ilters (w th
mult ple s2ttings “or each on the SA-3900
and SA-9300). Tte master volume cantrcl
on the SA-9900 and SA-9500 is a 22-step
professicnal attenuator. It is
somplemented by a selectakle muting
sw tch for lowering sound levels without
altering naster wolume settings. This
fezture a so pernits easy seltings of the
mester velume control regardiess of
program source levels.

High phono overload capablity

for unprecedented dynamic range
Gceod phano sensitivity in a pheno equali-
ze- is ro- enougl to insure cistortion-free
reprcduction of 1igh transient musical
pea<s. Until now, a 150 millivolt overload
capab lity was considered to be quite good
fo- a pheno preamplifier-equalizer circuit.
Pioneer’s SA-9900 remarkable 2quelize--
amplif e~ can handle peak signals as

high as £00 mV. That’s 46 d3 g-eater than
its nomiral 2.5 mV input sensitivity.

FUNCTICN

SA-8500

SA-99C0




_ Why would
Pioneer change the
world’s best-selling

tuners and amplifiers?

The entire world of high fidelity acknowledged that Pioneer’s
SA-9100 mtegrated amplifier and TX-9100 stereo tuner were
the best products of their type and value ever built. They
established new standards for high fidelity performance.
In fact, people recognized their greatness by buying more
of them than any other tuners and amps in the world. Why
then would Pioneer want to change these top-performing,
top-selling components? There can only be one answer:

- ureoawocaNy
oukpertorns aryene
we have wesed |
uE O WS neae

e most
otaudio nardwaxe. ..

5 *) 57:'?23-‘ 3
O . . T




State-of-the-art features (1) Amplifi=rs: Preamplifier section

Of cours= both new F_ioneer tunzis have SA-9900 SA-9500 SA-8500 SA-7500
e aueMnbAam {2568 URASuS). 0 Phono Overlcad ~ 503/1000 mV  250/500 mV ~ 200/400 mV 200 mV
must for istening to th=> newer Do by FM S/N Ratio 70dB 70dB 76dB 70dB
Alyd Steme B broatcssisHatitmie , | Dynamic Mar3in  46dB 40dB 38dB 38dB
separate “ixed and var able outpu: termin- RIAA Accuracy +0.2dB 0.2dB 0.3dB 0.3dB
als, too, “or adjusting | stening leval to Input Impedaice 35K, 50K, 35K, 50K 5CK 50K
match ot»er program sources. Ir addition 70K, 100K, 70K, 100K,
to the sicmal-strength and center-of- selectable selectable
channel wmeters, both tuners feadu-e sep- Fiox
arate outzut terminals which can be (2) Ampilifiers: Inputs and outputs
connected to an oscil'oscope. This permits No. of InputsS/N Ratio SA-9900 SA-9500 SA-8500 SA-7500
ViSU?' tLm ng for best r=ception ard lcwest Tape Monitor 2-95dB 2-90dB 2.90dB 2.90dB
multipath interference : Phono 2-70dB 2-70dB 2-70dB 2-70dB
_ The ™X-9500 has a built-in rezording Auxiliary 2-95dB 2-90dB 1-90dB 1-90dB
signal level check. Use it to set racording Microphone 1-65dB 1-65dB 1-65dB 1-65dB
levels on vour tape deck for bes! resuits Tuner 1-95dB 1-90dB 1-90dB 1-90dB
before yo. start recorcing. Outputs
For -he great specs that ma<e great ;
performznce, see Tablke 4, Speakers, Headsets 2+1 241 2+1 241
Thi . Tape Decks 2 2 2 2
is new series of tuners and iy i | ol
amplifiess is unquesticnably the nost (3) Amplitiers: Power output specifications
technics y advanced 2ver deve cped. SA-9900 SA-9500 SA-8500 SA-7500
It repres=nts the high “idelity industry’s ;
st OLEland.in'g e i perfq'nance, gﬁ;?h Erf;ﬁasrl:s:%rr/i\(/:::rgeolﬁms 110 watts 80 watts 60 watts 40 watts
features precision and versatili y. And Min. RMS power/charnel, 110 watts 100 watts 75 watts 45 wetts
visually, it carries Pioneer's traciional e DG A
ha”"ﬁ‘;‘ﬁﬁ‘y“ng{ oyt ! Max. total harmonic distortion 0.1% 0.1% 0.1% 0.3%
Hhas I_' a.e;'.e agn 'cfn COmpOnEnts Power band 20Hz-20kHz 20Hz-2CkHz 20Hz-20kHz  20Hz 20kHz
y E sxr;‘ '°“e;|' ;ea e g Priced unde * $750. $500. $400. $300.
] ioneer Electronics Comp., 1 : . P
75 Oxfanc Drive, Moor achie, (4) Tuners: Specification highlights Tx-3500 TX-7500
New Je-s2y 07074 FM Sensitivi-y (IHF), mono 1.5uv 1.9uV
West: 12500 S. Estrella, Los Angzles 90248 50dB Qujetirg Sensitivity, mono (stereo) 2.5 uV (35 uv) 4 uV (50 uVv)
/ Midwest: 1500 Greeleaf, Elk Srove Selectivity 85dB 80dB
Village, 0. 60007/Ca~ada: S.H. Parker Co. Capture Rati> 1.0dB 1.0dB
S/N Ratio mano, {ster=o) 80dB (75dB) 73 dB (68dB)
=5 Image, IF & Spurious Rejection 110dB 85dB, 90dB, 9CdB
M pIONEER Stereo Sepz ation 1kFz (50Hz-10kHz) 40dB (35dB) 40dB (3508B)
Distortion, mono 1 kHz (10kHz) 0.15% (0.15%) 0.2% {0.2%)
when you want somezhing better Stereo 0.2% (0.5%) 0.3% (0.6%)
Priced unde:* $400. $250.

TX-9500
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The Precision
Cleaning
Instrument for
Today's Styli

Today’s advanced
styli are remarkably
sensitive, and every
manufacturer specifies
that cleaning is essen-
tial for maximum per-
‘ormance.

Introducing SC-I.

The SC-| is a grace-
ful walnut handle from
which you can push a  MAGNIFYING
small tang. At the end SIDE
of this tang is a calculated-density
brush of black nylon with enough
rigidity to clean waxy deposits—yet
with enough “‘give” to eliminate canti-
lever damage. There is also a silvered
mirror that magnifies the stylus, canti-
lever, and cartridge mounting for total

perception of your
SR SDE pickup system.

All of this retracts
into the walnut handle
for elegant protection.

The new SC-I| for
only $6.00, at audio
specialists nation-
wide that carry
Discwasher prod-
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The new Ferrograph Super Seven takes its place
alongside the finest high fidelity components

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

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

.
@

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

Exclusive variable speed
wind and rewind — 10%2-inch
reels—3speeds: 178,334, 7V2
ipsor 334, 7V2, 15 ips—Dolby
B (on request with either
speed configuration) —pro-
fessional electronic editing—

not for everyone.

able to recognize  transfer.

New Super Seven Ferrograph
Total versatility with tape.

ad Va].lced
Fel'l‘() raph

Super 7mal
sound sense.

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

st or

S

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

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

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



Four questions you
multiple-play

Does it perform as well as any single-play turntable?

® | There are some who believe that a single-play turntable is somehow
inherently better than a multiple-play unit. All right—the Z2000B is a
single-play turntable. Its capacity to function as a multiple-play unit offers
convenience with no compromise of performance. The automatic mech-
ariism which gently indexes the arm, lifts it at the end of play, returns it to
the arm rest and shuts off the motor—is completely disengaged during
record play. A 2-position control sets the proper vertical tracking angle
for single or multiple play. The Z2000B can truly be called the automated,
single-play turntable with multiple-play capability.

Does it have belt-drive and variable speed?

® Garrard engineers have attained remarkable results by combining the
world famous Synchro-Lab motor and an inventive belt/idler drive com-
bination. A 5 Ib., die-cast, dynamically balanced platter is rotated via a
flexible belt. Not only are the tiniest fluctuations of speed smoothed out,
but an extraordinary -64dB rumble is only one example of the impressive
specifications achieved. A variable speed control corrects out-of-pitch
recordings and an illuminated stroboscope provides optical confirmation.
The Z2000B combines all of these elements to achieve the main goal of
Garrard engineering: superior performance at reasonable cost.

Does it handle records gently?

™ All responsible turntable manufacturers are concerned with protecting
your records. With Garrard, it’s an obsession. The Z2000B boasts an array
of features designed solely to prolong the life of your records. In addi-
tion to the exclusive. articulated tonearm. it incorporates an exceptionally
accurate magnetic anti-skating device. Cueing is viscous damped in both
directions. The ingenious built-in automatic record counter keeps track
of how many LP sides the stylus has played. And unlike some ol the
highest priced changers that support records only at the center hole. the
Z2000B supports them at the hole and edge, and the release mechanism
operates at borh points. Protection for your records indeed!

Does it eliminate tracking error?

The grooves of a record are cut by a stylus that travels in a straight line.
Conventional playback tonearms move in an arc. The difference between
these two paths is called “tracking error” Simply stated, tracking error
launches a cycle of distortion and record wear. In good design, the error
is averaged over the record so that distortion is minimal. But such com-
promise was unacceptable in the Z2000B. What Garrard engineers did
about it was summed up by High Fidelity Magazine which described the
Zero Tracking Error Tonearm as .. the best arm yet offered as an integral
part of an automatic player.” The Z2000B is the only automatic turntable
in the world without tracking error.

For your free copy of the New Garrard Guide, write to Garrard, Division of
Plessey Consumer Products, Dept C, Plainview, New York 11803.




must ask about any
turntable.

$229.95




Audioclinic

More Power?

Q. | am driving a pair of speakers
with a Marantz 1060 amplifier. | am
highly satisfied with my equipment
except for what now seems to be a
universal problem: | want more
power.

will | be able to increase the power
output of my 1060 by placing a 4-ohm
resistor across the speaker terminals?
—Mark A. Collins, Powell, Tenn.

A. You can extract more power
from an amplifier by shunting its out-
put with a resistor, if the amplifier can
handle this load in addition to the
speaker which is already connected to
it. This extra power output, however,
will be completely wasted. It will be
dissippated as heat in the resistor. The

Joseph Giovanelli

speakers themselves will receive no
more power than they would if this
added load was not present. In fact,
they will probably receive less power
than with no resistor added.

Rather than wasting power as heat,
why not add additional speakers to
the amplifier? This would give you
two speakers per channel and would
increase the acoustical efficiency of
the system. The result would be more
volume, an improvement in low fre-
quency response, and possibly better
overall “presence.”

Volumes with Audio Tapers

Q. Volume controls generally have
audio tapers (including input level set
controls on power and preamplifi-

Why any cartridge
(even ours)
with an elliptical stylus
must be considered just
a bit old-fashioned.

As a premium stylus, elliptical de-
signs have only one real advantage over
a Shibata stylus: lower cost. Which is
why we still offer them.

But when it comes to performance, a
Shibata stylus is far, far better. It pro-
vides the small scanning radius needed
to track highs (up to 45 kHz for CD-4),
but without the penalty of requiring
extremely low stylus force settings.

In fact, even when tracking at up to 2

A

AT14Sa

AT12S

AT15Sa
AT20SLa

-

grams, a Shibata stylus is easier on your
records than an elliptical stylus trying
to track at 1/2-gram! New records last
longer, old records sound better, and
you can play every kind of two or four-
channel record made.

All Audio-Technica Universal Series
cartridges have genuine Shibata styli.
Anything less would be false economy
for you...and out-dated technology for
us. Prove it to yourself today.

0
Y, [UNIVERSAL

BEST FOR 1/2/4 CHANNEL

1

a u d io_te c h n i ca® INNOVATION/ PRECISION / INTEGRITY

® AUDIO-TECHNICA U.S., INC., Dept. 115A, 33 Shiawassee Ave., Fairlawn, Ohio 44313
Available in Canada from Superior Electronics, Inc.

Check No. 3 on Reader Service Card

ers). Is there any reason for this so far
as proper circuit operation per se is
concerned?

I am thinking specifically of the
case where one fixes maximum pos-
sible gain by setting the input level
control of the preamplifier.—(Name
Withheld), Los Angeles, Cal.

A. Audio taper pots are used only
because of the desirable volume
change versus the amount of shaft ro-
tation. If a linear pot was used for
audio volume control service, you
would find that most of the action of
the pot will occur at the lower one
quarter of its rotation. By the time the
pot is halfway up, there would be only
six dB more to go between this point
and the fully clockwise position of the
pot. This 6 dB is not very much when
you stop to think of it. You can see,
therefore, that all of the action would
be confined to a small portion at the
lower end of its rotation, making vol-
ume adjustments most difficult.

This is true whether we are discus-
sing input (level set) controls for pre-
amplifiers, the main volume control
on a preamplifier or the volume con-
trol found on some power amplifiers.
Try substituting a linear pot for a pot
having an audio taper. Note the ac-
tion. You will quickly replace the orig-
inal unit.

Aside from the peculiar action of a
linear pot, no other circuit problems
will be encountered by the use of
such a pot. wn

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.

ABOUT THE COVER: It seems aw-
fully early to begin thinking about
Christmas gifts, but audio buffs can
be so persnickity that sometimes it
takes quite a while to choose the
proper gift. Our cover this month
shows a present for a Fifties-Fan, the
classic RCA Victor 45 record player,
courtesy of Larry Robin.

6 AUDIO * NOVEMBIER, 1975



60% of BOSE Owners
Changed Our Mind

While we enjoy talking about the technology that
distinguishes the BOSE 901%and about the unprec-
edented series of rave reviews by leading critics,
the purpose of an advertisementis to increase sales
by introducing more people to the product.

A surprising result of a customer survey changed
our mind as to the most effective use of advertising
funds. It revealed that 60% of the people who se-
lect the BOSE 901 do so at the recommendation of
a 901 owner! This told us that the best advertise-
ment is the product, and the best salesman is the
enthusiastic owner.

We concluded that an excellent use of advertising
funds would be to help set up an absolutely phe-
nomenal music system in as many owners’ homes
as possible. Known as the SUPER BOSE SYSTEM,
it consists of the 1801 power amplifier and two
pairs of 901 speakers. One pair of 901s is placed
to reflect sound off a front wall, and the second
pair reflects off side walls, producing sound with
spatial realism and presence that is simply
astounding.

Our program in setting up these systems inowners’
homes is to provide the SECOND PAIR OF 901s
FREE to all those serious enough to purchase a
component system consisting of the 1801 ampli-
fier and a pairof 901s. We have allocated sufficient
advertising funds to cover all purchases made from
October 15, 1975 to January 15, 1976.

We believe that the SUPER BOSE SYSTEM is the
best music system available today.

And we believe that its owners will be the best

BOSE salesmen tomorrow.

Oneequalizer is required for the Super Bose system, and accordingly
the second pair is supplied without equalizer.

This offer is good in continental U.S.A., Alaska and Hawaii only.

901 cabinet is walnut veneer.

MOSE -

The Mountain, Framingham, MA 01701



ffers you two fascinating

learn-at-home programs that can equip you with professional

know-how in the expanding field of digital technology!

The world of electronics is an
astounding ?Iace—a world that, in the
short span of 70 years, has taken us from
a simple mechanical age into an age
where electronic sophistication has
actually helped man set foot on the lunar
surface.

One area of this space-age technol-
ogy that has been successfully harnassed
for consumer and industrial use is digital
electronics. It is this breakthrough that has
given us such remarkable new products as
tiny pocket calculators and digital-display
wristwatches. And now, you can learn about
some of the many extraordinary applications of
digital electronics in two special learn-at-home
programs from Bell & Howell Schools.

Start your exploration of
electronics at home!

With these exciting home learning adven-
tures from Bell & Howell Schools you'll experience
the true thrill of discovery as did such electronic
pioneers as Thomas Edison and Dr. Lee DeForest.
And think about this...they didn't discover elec-
tronics in a classroom, and you don't have to either!

Whichever program you choose, test
new electronic theories as you build and
experiment with the exclusive Electro-Lab®
electronics training system!

With your very first lesson you'll receive a special
Lab Starter Kit, so you'll be able to see how basic electron-
ic principles actually work in practice. Then, step by step,
as your understanding of electronics increases, you'll
actually be able to perform your own experiments and
work onfascinating projects from “scratch” —like building
the exclusive Electro-Lab® electronics training system.
This important project helps you learn electronic skKills
through "hands on"” experience with professional testing
equipment. The Electro-Lab® system consists of a design
console to help you learn how to hookup circuits—a dig-
ital multimeter for measuring electrical voltage, current
andresistance. And a solid-state “triggered sweep” oscil-
loscope that, among other things, you'll use to analyze
the operation of tiny integrated circuits. The “triggered
sweep” feature locks in signals for easier reading.

I. HOME ENTERTAINMENT ELECTRONICS
Learn how digital technology is being applied
to home entertainment products—build and
experiment with the new generation 25"
diagonal color TV with digital features!

To learn the most advanced electronics technology
you must work with up-to-date training tools. That's why

ou'll build Bell &
owell Schools’ 25"
diagonal color TV with
digital features as part of
your training. Step by step
you'll learn about the many
exciting applications of the
most up-to-the-minute electron-
ics technology. And you’ll have the
confidence in knowing that the ad-

vanced skills you're learning will be valuable for years
to come.

&
\-’-"

“Hands on” training will help you
understand advanced applications of
digital technology!

Your “hands on” training will give you a profes-
sional’s understanding of how this advanced technology
works. How features such as on-screen, digital display
channel numbers and a digital time readout in hours, min-
utes and seconds are possible. You'll learn to program an
automatic channel selector so that it skips over dead
channels and “homes-in" on the channels of your choice.



And, how “state-of-the-art” integrated circuitry and the
100% solid-state chassis add immensely to your under-
standing of circuit theory and TV servicing techniques.
You'll also become thoroughly familiar with the technol-
ogy behind features such as digitally-automated tuning,
and the outstanding color clarity of the Black Matrix pic-
ture tube.

By actually building and experimenting with this
exceptional equipment, you'll gain the occupational
skills, specialized knowledge—and
the self-confidence that could open
up exciting new directions for you!

IT INIZITA L NRITNZICTIN A

II. DIGITAL INDUSTRIA
ELECTRONICS | |
Our exclusive digital trainer

will help you discover today’s
exciting applications of digital
electronics in industry.

Industry is constantly finding
new applications for digital technology.
Today, this technology is helping to set
new standards of accuracy and provid-
ing a more precise method of control in refining, food pro-
cessing, transportation and in manufacturing plants.

lgow Bell & Howell Schools has a learn-at-home
program that could get you involved in the industrial uses
of this challenging technology. The program provides a
solid background in basic electronic principles and the
opportunity for you to ex-

eriment and learn with the

ell & Howell digital trainer.
This remarkable piece of
equipment lets you set up
and examine arange of com-
plex digital circuits like those
in use in industry today. You
will work with circuitry which
has many of the numerical

o emvate v Sacoemmae
e veraa

and process control applications used in a number of to-
day’s most sophisticated manufacturing operations.

Bell & Howell Schools is with you every
step of the way!

You'll be pleased to know that, throughout all of
these dynamic gell & Howell Schools’ programs, you're
just a toll-free phone call away from expert assist-
ance should you need it.

For even more personal attention...Bell &
Howell Schools has a truly unique idea—
-You can attend in-person help sessions sched-
uled in over 50 major cities at various
times throughout the year, where you
can meet and talk with fellow students
and receive additional assistance
from an instructor.

Once you've completed this pro-
gram, your skills in electronic trouble-
shooting could lead you in exciting
new directions. While we cannot offer
assurance of income opportunities you
can use your training: to seek out a job
in the electronics industry, to upgrade
your current job, or as a foundation for advanced pro-
grams in electronics.

Now...audio/quadraphonics...first
home program of its kind!

It's another first from a leader in home learning. Bell
& Howell Schools proudly introduces America’s first
learn-at-home program in audio electronics featuring the
exploration of quadraphonics. It's the 4-channel “wrap-
around” sound systemthat has opened a new era in audio
technology! You'll actually build Bell & Howell’s 4-channel
audio center including amplifier and FM-FM Stereo re-
ceiveras a part of the development of professional know-
how in this excitinE and promising new field. Get more
details now...check the appropriate box on card and mail
today!t

Why not aim yourself in an excitin% new direction
today—just check the Bell & Howell Schools’ program
you're interested in and...

Mail the postage-free card right away!

We'll see that you get more details! Taken for voca-

tional purposes, these programs are approved by

. the state approval agency for
Veterans’ Benefits.

+Cabinet and speakers available at extra cost.
Simulated TV picture/test pattern.

“Electro-Lab®" is a registered trademark
of the Bell & Howell Company.

If card has been removed, write:
An Eiectronics Home Study School
DeVRY INSTITUTE OF TECHNOLOGY

¥ BELL = HOWELL SCHOOLS

4141 Belmont. Chicago, Hlinois 60641
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THE BGW 202 HAS —

e Dual discrete OP amp phono stage
for unprecedented accuracy

e Active tone controls using sliding
step switches

e Active 18-dB/OCT. High and low pass
filters

* Two phono inputs plus accessory
socket for moving coil pre-preamp
converter

e Separate power amp switching

¢ Remote AC switching unit accessory
available

Guaranteed specifications:

Phono stage: Gain—42-dB, =.25-dB of

RIAA, S/N=82-dB, THD=.01%

Tone controls: Active baxandall con-

trols add virtually no distortion. =18-dB

at 50-Hz and 15-kHz in 3-dB steps.

High and low pass filters: Active 3-pole,

18-dB/OCT. Low frequency at 40-Hz,

high frequency at 12-kHz

Maximum output voltage: At line out-

put, 8-volts RMS into 600-ohms ( +20-

dBm). Phono at tape output, 10-volts

RMS into 5-kohms. Rated output,

4-volts RMS into 5-kohms.

Total harmonic distortion: Less than
01% at rated output, 20-Hz-20-kHz.

Write for the location of your nearest

dealer.

BGW Systems

PO. Box 3742
Beverly Hills
CA 90212
| SYSTEMS | (213) 973-8090
in Canada... Recrion, Limited

105 Denison St.
Markham, Ont
(416) 495-0880

Check No. 11 on Reader Service Card

[ Tape Guide

Herman Burstein

Open-Reel or Dolby Cassette?

Q. I’'m planning to.purchase my first
tape recorder, which | will use to
build up a tape library. | can’t decide
whether to get an open-reel deck or a
cassette deck which includes Dolby
noise reduction. Some people tell me
that the open-reel machines have
lower wow and flutter, less distortion,
and wider frequency response, and
that I can always add Dolby to any ma-
chine later. Others claim that cassette
decks using Dolby and chromium
dioxide tape can have just as good fre-
quency response, equally low dis-
tortion, and wow and flutter as good
as most open-reel decks (except those
with three separate motors, which
cost a lot more). In addition, of
course, there’s the convenience of
cassettes.

I've also heard that cassette will re-
place discs before long. Which is most
likely to be around longest, and which
will offer the best fidelity?—Stephen
P. Sherman, West Hartford, Conn.

For years people have been re-
peating stories that tape would largely
outmode the phonograph disc, but
discs are as strong as ever. Similarly |
doubt that cassettes will drive out the
open-reel decks in the forseeable fu-
ture. As for chromium tape, it does
make more improvement in cassettes,
with their 1-7/8 ips speed, than in
open-reel decks running at 7% ips,
because the open-reel at the speed
doesn’t need chrome tape. Even
though cassettes are very good, the
best open-reel machines are better.
Too, there’s more recording head-
room with open-reel, so you can
make recordings more reliably with
open-reel than with cassettes.

Wants to Replace Heads

Q. About five years ago | pur-
chased the Norelco Continental 401
four-track tape recorder. When |
checked on replacement heads and
transport components at North Amer-
ican Philips, | learned that my ma-
chine has been discontinued. Can you
advise on the feasibility of a separate
transport to be used with my existing
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electronics, or is this impossible, un-
reasonable, or just not worthwhile?
—Robert ). Galligan, Niantic, Conn.
A. | don’t know of any separately
available transports. If a surplus mech-
anism such as is sometimes offered in
the classified pages were purchased,
you’d have some job matching it with
the electronics for equalization, audio
record current, bias current, erase
current, and calibration of the record
level meters. | don’t think it’s a prac-
tical idea. However, you can get re-
placement heads for just about any
tape recorder ever made by writing to
Nortronics Co., Inc., 8101 W. 10th
Ave. North, Minneapolis, MN. 55427

Cassette Production

Q. Who manufactures tape ma-
chines that will take a master tape and
produce a number of cassette cop-
ies?—Frank J. McDonald, Baldwin,
N.Y.

A. I suggest that you query the fol-
lowing companies which are involved
in tape duplication: (1) Ampex Corp.,
401 Broadway, Redwood City, CA.,
94063. (2) Sony Corp. of America, 9
West 57th St., New York, N.Y. 10019.
(3) Telex Communications, Inc., 9600
Aldrich Ave., S., Minneapolis, Minn.
54420.

Recording Troubles

Q. | have a problem with my Am-
pex 1100. After taping a selection from
a record, | play back the tape and find
that the left channel decreases in vol-
ume and the high frequencies fade
into the background in many places
on the tape. This happens at the same
place every time I play the tape. | have
tried to retape the selections several
times, and the problem occurs in dif-
ferent places along the tape (but not
throughout the entire tape). The vol-
ume comes back to normal after a few
seconds, and then it decreases again. |

If you have a probiem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 134 North Thirteenth Street,
Philadelphia, Pa. 19107. All letters are answered.
Please enclose a stamped, self-addressed
envelope.
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keep the heads demagnetized and
cleaned. I also have trouble when |
want to record a reverse signal. It
doesn’t record all the time, and when
it is on the tape it doesn‘t always ac-
tivate the reverse mechanism.—Eva
Barkovich, Detroit, Mich.

A. | suspect that your difficulty is
what is known as left-channel drop-
out and is due to inadequate contact
between the tape and the upper gap
of the head, in your case, the record
head. The reason for inadequate con-
tact may lie in the tape guides, in tape
tension exerted by the supply and ta-
keup reels or in the nature of the tape
path. Another possibility is a fault in
the record electronics, causing the
audio signal to wax and wane. Your
problems calls for the services of a
qualified technician.

Deck-to-Deck Hookup

Q. In my hobby of creating elec-
tronic music | use two tape recorders,
a Harman-Kardon TD-3, which has
three heads, and a Realistic 300-D,
which has two heads. With the Realis-
tic I can record on one channel while
listening to the other. However, using
the Harmon-Kardon, this is not prac-
tical because the playback head is
separate from the record head, caus-

ing the channels to be out of timing
when played back. Is it possible to
route the wires which lead to the
heads to a switching panel so that ei-
ther channel of either head could be
operated in the playback or record
mode independently of the other
channels? If this is possible, what
problems would there be?—Bruce R.
Gerow, Liverpool, N.Y.

A. If you wish to use the same
record head for either recording or
for playback, and the same for the
playback head, the likelihood you’ll
run into trouble is great. Usually the
record and playback heads are of dif-
ferent design to optimize the per-
formance of each. Consequently each
head has different impedance and
gap width. However, you could use
your switching scheme if you can sac-
rifice treble response while mon-
itoring. Another idea is to substitute a
new playback head for the record
head, but this requires adjusting the
bias current, the audio record cur-
rent, and calibrating the record level
indicators.

Surplus Tape Transport

Q. I have acquired a tape transport
that was originally part of a computer
tape memory. The unit was manu-
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— LEN FELDMAN

*Mr. Feldman, reporting in Tape Deck
Quarterly, Spring, 1975 noted that the
AT-706 response varied no more
than+2 dB from 20 to 22,000 Hz.
He also stated, ““What we heard
corresponded with what we

had plotted..."” Hear the

incredible new AT-706

\ headphones at Audio-

! Technica dealers

\‘ everywhere.
1
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MODEL AT-706
electret condenser
headphones

20 to 22,000 Hz + 2 dB*

\
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/ . .
audio-technic¢a
) ®
AUDIO-TECHNICA U.S., INC., Dept. 115A, 33 Shiawassee Avenue, Fairlawn, Ohio 44313
Available in Canada from Superior Electronics, Inc.
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factured by Ampex and is in such
good condition that | would like to
convert it to an audio machine. |
would like to know whether or not
the flutter and wow of this type of ma-
chine is low enough to make such a
conversion possible. The capstan mo-
tor is a hysteresis motor, which is fine,
but the spooling motors are d.c. units
and are switched off and on by two
tensioning arms. There is also a vacu-
um loop that | would like to remove.
Also, what speed does this machine
operate at normally, and are the
present heads in the machine any
good for audio purposes?—Alan
Hoffman, Lyndhurst, Ohio.

A. My guess is that the motion
characteristics of your tape transport
are excellent. | have no information
about the speed and head character-
istics. This kind of information must
be sought from the manufacturer,
(The speed is likely to be much too
fast—computer tapes usually run at
100 or 200 ips). The heads are 1/2 inch
wide, and not suitable for audio use.
A skilled development technician
could convert such a deck into a good
four- or eight-track audio machine,
but it would take a great deal of re-
search and design effort. It's unlikely
that a tape enthusiast could success-
fully complete such a project.

AM Radio Interference

Q. | own an Astrocom/Marlux 407
deck. During the daytime when AM
stations broadcast, their signals are
picked up by my tape deck. I have this
trouble only in playback mode be-
cause recordings made at the same
time don’t have the radio signals mix-
ed in. | tried grounding the front
panel of the tape transport section to
my amplifier chassis and the noise was
cut down a little, but it still is notice-
able. What can | do?—John F. Wood,
Huntsville, Ala.

A. The first amplifying stage of your
playback preamplifier has very high
gain and is picking up the radio sig-
nals, rectifying them at the same time
that it amplifies them. Sometimes the
problem can be eliminated by placing
a small capacitor at the input of the
first amplifier stage. Experiment to see
what the smallest value capacitor is
which will kill the undesired signal.
Often something between 10 and 50
pF will do the job. If this fails, you will
have to experiment with extra shield-
ing of various parts of your system,
possibly grounding it (and the entire
system) to a water pipe or other good
earth connection. g
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BASF sound is so clear and true, nothing comes
between you and the music.

What you experience when you listen to music you
record on BASF tape is simply this: the music. Pure
and clear.

How does BASF make this phenomenal clarity hap-
pen? By polishing the tape. Literally.

When tape is made, it has thousands upon thousands
of tiny bumps and ridges that can cause background
noise. By getting rid of most of them, we get rid of most
of the noise as well.

And to make sure the sound you do hear is all there,
we give the tape incredible range and response by

~

using a highly magnetizable dense oxide coating.

Of course, when you listen to music this rich and
clear, you don't just hear it. The music happens.
{Which may come as a surprise if what you've been
experiencing until now is background noise.)

Now if all this sounds too good to be true, there's
something wed like to point out. BASF invented
audio tape in the first place. Giving us lots of time
to perfect it. *

So it isn't surprising we sound so much like the™
original. You see, we are the original.

BASF. We sound like the original hecause we
are the original.

Check No. 9 on Reader Service Card




Audio ETC

D MUSIC! You probably
Alaughed last month when | sug-

gested that, some day, some ad
music might even aspire to “’classical”
status. Could be. But definitely not if
our audio engineers continue treating
music as they too often do now. So
much senseless noise, to be slashed
and hacked and mutilated any old
way, just so long as the stuff lets the
much more important SPOKEN word
get through. Music—what’s that?

We never hack up the spoken
words of an ad, do we? Throttle the
announcer in the middle of a sen-
tence, cut off his wind as he opens his
mouth, fade him away right in the
middie of his punch line. Not a
chance! But these things we do to
music, and much worse, with a ven-
geance. My ear tells me that 90 per-
cent of the people who deal with ad
music must be stone tone deaf. Or
maybe it’s their bosses. To these oper-
ators, music isn‘t even there. They
don’t listen. Frankly, | get furious at
this sort of treatment. | don't care
what sort of music it is—the very defi-
nition of music, in the large, is a sound
that carries some sort of meaning or
expression. And it hurts me to see the
crassness of people who simply ignore
that meaning because their ears are
tin, and well corroded.

Of course, if we could just eliminate
this particular form of background
noise, we would immeasurably im-
prove the clarity of the precious ad
message. Think of the S/N! Velvety si-
lence behind every word. But for
some obscure reason, the powers de-
cree that there shall be music in al-
most every broadcast ad. (Could it be
that music is known as a potent per-
suader?} Anyhow, from the tin-ear
viewpoint, if you can’t get rid of the
stuff then at least you can harass it.
And are the people good at har-
assment!

As we all should know by this time,
words and music can indeed live to-
gether amicably and helpfully, not
only in ads on the air but in film and
TV and even in classical music com-
mentary—such as my own for some 30
years. But this depends on mutual re-
spect and equality, words and music
both. There are two ways in which
music may be tailored (and words tai-

Edward Tatnall Canby

lored) for this kind of joint action and
the oldest, most honorable of these
techniques, already in use for a half
century, is often enough highly effec-
tive, though it can be hideously crude
when the tin-ears get to work.

Write To Fit

The older technique, by now a so-
phisticated, matured means for com-
bining words and music, is the fade
and cut-to-fit system (for lack of a bet-
ter name) with which we are all famil-
iar. The music fades down, under the
spoken words, continuing at a low buit
audible level, then fades up at the
ends of sentences, at the close either
fading out or ending with appropriate
musical punctuation. Like some
evolutionary animal, music has adjust-
ed itself beautifully to this arrange-
ment—music of every imaginable
sort. It can be directly composed to
fit, as it is in both ads and film, or it
can be smoothly adapted from works
already composed, using the natural
shapes of that music to effect the join-
ing. It is a good technique and com-
municative, because the two types of
sound, music and words, are so differ-
ent in audio spectrum that our ears
can in fact take in both at once, hear-
ing the words, following the musical
line at the same time—assuming a
proper job in the combining.

There are plenty of ads on the air
which continue this harmonious rela-
tionship, music and words treated
with equal respect. And in all truth
the music—given a chance on its
own—does just as much selling as the
words themselves. Why not? Words
tend to drone along monotonously.
Nobody listens. Music livens, catches
the ear, sets the tone, delivers the
punch. Why say more? It’s obvious.
That is—again—when music is re-
spected for itself. Delta is Ready when
You Are. We Did it Before, We'll Do it
Again. Sometimes You Need a Friend
(bank commercial). Hey, America.
These are the words; you know the
music. Of course it isn’t Grrreat music
(yet). But neither is it maltreated.

Slice To Fit
Yet when the slobs and the tin-ears

take over, how crude the very same
technique becomes! Blast out the mu-
sic, then fade it abruptly any old
place, right in the middle of a loud
chord (wait a quarter second and it
would fade itself, naturally). Fade
DOWN—and out. Lost! No more mu-
sic. But when the words end, up
comes the music, still going, as
though you’d been following it right
along. Crude. But by far the worst is
the sliced ending. It happens a million
times a day and never fails to burn me
up. Just close your pot when ready, on
cue. Don't ever listen. Slice to fit,"any-
where. In the middle of the final
chord. Throttle a phrase, strangle a
clarinet, axe a singing voice, guillo-
tine-like. Bring the music up loud and
kill it right in the middle of its climax,
stone dead. Or chop it down a half
second before its natural ending,
plop. (And all that money put into
commissioning and recording the
music!)

This burns me up because | do NOT
like to hear musical sense ignored, no
matter what that sense may be. Why
not wait out that extra half second and
let the music end on its own? Why?
Because up there in the ad control
booth nobody is listening. Nobody
gives a damn. Fade out on cue. Tin
ears. | am just as distressed at the low-
liest 30-second ad, throttled in mid-
music, as | am when | hear a Beetho-
ven symphony unceremoniously
hacked off in the middle of the last
chord. Easy enough to do. Just a flick
of the wrist.

But this isn’t the half of it. There's
the other and newer way of music
treatment, the music-destroying cir-
cuit. Suddenly in the last year or so
these deadly devices have sprung up
on everybody’s air right and left—you
can’t get away from them. Com-
pressor-type circuitry deliberately de-
signed to squeeze music into a mean-
ingless pulp, in favor of some fancied
improvement in the word trans-
mission. Automatic mayhem, re-
placing intelligent human control. It's
murder, no less, and the evidence is
right before your ears, if you ever no-
tice it, 24 hours the day and night.
Smash that music into a bloody mess,
crush it into sonic hamburger. Plaster
the remains on the air. It's a musi-
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The Empire 598 III Turntable

Created by concentrating our total effort on a single superb model.

The Motor

A self-cooling, hysteresis synchro-

nous type with an inside out rotor, drives
the platter with enough torque to reach
full speed in one third of a revolution. It
contributes to the almost immeasurable
0.04% average wow and flutter value in
our specifications.
The Drive Belt

Every turntable is packaged only
when zero error is achieved in its speed
accuracy. To prevent any variations of
speed we grind each belt to + .0001
inch.
The Platter

Every two piece, 7 Ib,, 3 inch thick,
die cast aluminum platter is dynamically
balanced. Once in motion, it acts as a
massive flywheel to assure specified
wow and flutter value even with the volt-
age varied from 105 to 127 volts AC.
The Main Bearing

The stainless steel shaft extending

from the platter is aged, by alternate ex-

posures to extreme changes in temper
ature, preventing it from ever warping.

The tip is then precision ground and pol-

ished beforelappingitinto two oilite, self-
lubricating bearings, reducing friction
and reducing rumbleto one of the lowest
figures ever measured in a professional
turntable; -63 dB CBS ARLL’
The Suspension

Piston damped, 16 gauge steel coil
springs cradle the arm and platter. You
can dance withoutyour stylus joining in.
The Tonearm

The aluminum tubular design
boasts one of the lowest fundamental
frequencies of any arm, an inaudible
6 Hz. Acoustic feedback is unheard of,
even with gain and bass turned all the
way up. The vertical and horizontal bear
ing friction is 1 milligram. This allows the
arm to move effortlessly, imposing only
the calibrated anti-skating and tracking
force you select.
The Cartridge

Empire’s best, the 4000D/111, wide
response cartridge is a standard feature.
The capabilities of this cartridge allow
you to play any 4 channel or stereo rec-
ordat 1 gram or less. And the frequency
response is an extraordinary 5-50,000

Check No. 18 on Reader Service Card

Hz, with more than 35 dB channel sep-
aration.
The Controls

The coordinated antiskating ad-
justment provides the necessarv force
for the horizontal plane. Itis micrometer
calibrated to eliminate channel imbal-
ance or unnecessary recard wear.

Stylus force is dialed with a cali-
brated clock mainspring more accurate
than any commercially available stylus
pressure gauge.

Atrue-vertical cueing control floats
the tonearm up or down from a record
surfacebathedinlight.

At Empirewe make onlyonemodel
turntable, the 598lIll, but with proper
maintenance and care, the chances are
very good it will be the only one you'll

ever need.
*Independently tested and recorded in High Fidel-
ity's 1974 Test Reports.

Wiite for your free catalogue:
EMPIRE SCIENTIFIC CORP.
Garden City, N.Y 1153



cred
ible.

How else would you describe a

preamplifier with:

* A Peak Unlimiter that restores
dynamics lost in recording to
closely approximate the original.

* A Downward Expander that reads
“gain riding” and expands
dynamics down to precisely the
intended level.

* An AutoCorrelator that makes
record/tape hiss and FM broadcast
noise virtually vanish without
affecting musical content.

¢ Plus an Active Equalizer that gives
you f{lat energy distribution over
the full audio spectrum, Joystick
Balance and Step Tone Controls
that allow precise music tailoring
to your listening environment and
SQ* and Phase Linear differential
logic for Quad Sound.

The 4000 is an advanced stereo
preamp that actually puts back in
what recording studios take out . ..
lets your music (at last) reach life-like

levels without distortion . .. lets you
(for the first time) hear your music
from a silent background. It is, in a
word, incredible. Ask your dealer
for an audition.

Warranty: 3 years, parts & labor.

Sheese
Yinear
4000

THE POWERFUL DIFFERENCE

PHASE LINEAR CORPORATION
P.O. Box 1335 « Lynnwood, Wash. * 98036

*8Q is a trademark of CBS, Inc.
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cian’s torture chamber to suit an Ed-
gar Allen Poe.

The idea is beautifully simnle ac
simple as the guillotine in the
Revolution. As | understand
are merely limiter-compre:
which the voice signal level is
modulate or control the mi
versely. The voice goes up, th
goes down. If there are any g
trols, they don’t often get usec
tell you. Maximum position.
right, this type of device was fi
as an aid to sportscasting, to
the ever-present crowd noise
low the voice to get through.
able. But now it is the musi
gets the crowd treatment. Ins:
longer is it merely faded do
under, to continue intact
telligible as music. Instea
smashed violently into a
vomit-like pulsing, a sort «
vulsion, a death-throes flappi
flopping, like a dog run over t
An absolutely horrible soun
such an easy way to devastat
vestige of musical commun
Unbelievable that we tolerat
erywhere we listen.

Perfectly respectable music,
sed by these circuits, comes ol
Disney character flattened u
caterpillar tractor, only it isn’t
find it even less funny when
struction is wreaked on good «
music. Do you think our ti
friends make any musical distir
Into the shredder, the hambur:
chine, right along with the re
classical soundburger. But tt B
worst of all this has me spe
(well, almost). My God, wot
believe it, they use this hamburg cir-
cuitry to advertise the very music they
are destroying. Multilated right in
front of the customer, like at the high
class butchery!

The Metropolitan Opera. Yes—the
Met. The actual sound of it. Was that
the glorious climax of a Verdi opera? |
couldn’t be sure; the corpse was uni-
dentifiable. Yet there it was, the gold-
en effulgence mashed into heaving
fragments of nonsense—and the mes-
sage? Go hear that very music. (Well,
at least you would hear it live and in-
tact.) Or take the Philharmonic, the
Anonymous Philharmonic, for the
moment. “Thrill to the splendid music
of Piotr Tchaikovsky!” intones the
announcer, and there he is,
Tchaikovsky himself, gasping in ago-
ny, something the shark mangled and
then spewed out again. Is this the way
we honor the great art of music? [s
this the way we want to treat our ad
music?
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meat grinder just the way it went int.
As music. Well... .we can always
hope.

A brief P.S. Reading an earlier ver-
sion of the above, our Editor wonder-
ed whether | could not also get into
the similar music compression so
widely used in pop music broad-
casting, notable on AM but also via
FM. | dislike that sound, myself, al-
most as vehemently as the vomit
sound of ad music. But the situation
there is a bit different.

On the pop air, you are hearing
music alone, by itself, for its own sake.
The message, no matter how it is mal-
treated by circuitry, is music, in terms
of function, and is so accepted by a
very wide audience, for better or
worse. And no matter that the techni-
cal reasons for compression have
nothing at all to do with musical
sense. A later installment on this inter-
esting subject. wn

AUDIO * NOVEMBER, 1975

UND Co.



Ten years
after the revolution.

n 1966, Sony b i
the world's firstcommercially
available turntzble witha D
serva motor. This effectively

slowed motor speeds from 1300
30O RPM, producingthe lonest =~~~
- consists of a sensitive magnetic
“head (witF eignt gaps instead of

rumtle figures measured tili ther
T2 servo systam also drastical y
reduced wow znd fluzter, thus
giving yau a chance to hear whet
33-1,3 records sound like at
33-1/3. Quite a “=vol ution.
3utwe Feven't been sitt ng
o our leurels s nce then.
lrt-oducing t12 PS-4750.
Jverloox rg the fact that the
P3-4750 s sc pretty we could sell
it tarough int2-ior decorators,
h=are are its tectnical innovations
t has adi-ectdrive servo
matcr that gives you incredioly
Izv ramble, wow anc flutter levals.
>lus total immunity from | re
v tage and f-equency variat ors
Tnat’s because the PS-4750 1as e
U1 que system -hat, inesserce,

the norme| ore) which monitors
platter speed Dy pickingupa
magnet ¢ Zoating on the outerside
of the p atter. This speed data goes
through a small computer con-
nected to tre motor, instantly
compensating for variations.

Th2 PS-4750 is alsc ultra
insensitive to outside vibrations
(which causes intermodulation
distortion anc acoustic feedback).
Sensitivity to outside vikration
shows as‘ G And the PS-4750 has
a platter and zase made of SBMC,
aSony developed compeund
which hasone third the “Q” of
aluminurm ar zinc.

We've even done something

Check No. 54 0a Reader Service Card
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about the resonznce caused by
warp in the recoxd itself. Those

round doohickies on the platter

are rubber suction cups that
actually provide greater contact
surface, reducir 2 the longitudinal
vibration causec by warp. The erd
result is a cleaner sound.

So, allin al . our engineers
think the PS-475Q is pretty nifty.
But don't take o ar word for it. Just
stop into your Sony dealer and
show your independence by
listening for yourseif.

SONY

©1975 Sony Corp. of America. Sony, 9W. 57 St., N.Y., N.Y. 10619.

SONY is a trader-ark of Somy Corp.




[ Behind The Scenes

FEW WEEKS ago | was rear-
Aranging tapes and adjusting
shelves, in the never-ending
quest for more space to cope with my
always expanding library, when |
came across “old number one” itself.
This is what the “ancient order of
audiophiles” fondly calls the first pre-
recorded stereo tape ever issued by a
major record company, RCA’s 1954
release of Fritz Reiner conducting the
Chicago Symphony Orchestra in
Richard Strauss’ Also Sprach Za-
rathustra. This justly famous tape was,
and is, a great performance and ason-
ic spectacular. It was in half-track ster-
eo, of course, two channels in line,
covering the full width of the 1/4-in.
tape, with tape speed at 7-1/2 ips.
| played this 21-year-old tape and
was pleased to note that it had gained
its majority gracefully, with but a
slight “cupping” of the tape and min-
imum shedding of oxide. Sure, it was
hissy. . .but the sonics were still re-

In my report on the June CES,
I inadvertently left out of my
coverage of the special British
exhibit the name of Celestion,
which is now being distributed
in North America by the Can-
adian firm, Rocelco. Celestion
is, of course, one of the oldest
and most respected loudspeak-
er manufacturers in Britain, and
if you read The Grammophone
or Hi-Fi News and Record Re-
view, the two pre-eminent En-
glish audio magazines, you will
have seen ads for Celestion’s
Ditton speakers many times. Ro-
celco will be handling both Ce-
lestion’s Ditton range and their
new UL range of speakers
through a much expanded deal-
er network, and in many parts of
the country, the Celestion
speakers are already appearing
in selected audio shops.
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Bert Whyte

markable for their lucidity, general
cleanness, overall rich sonorities, and
the splendid orchestral balances the
engineers achieved in the superb
acoustics of Chicago’s Orchestra Hall.
This was one of the great recording
halls in the world, before the lamen-
table reconstruction in 1966, which
henceforth ruined it as a recording
venue.

Listening to this tape, a lot of mem-
ories bubbled to the surface, and | re-
call the cynics and skeptics of that
time saying things about stereophonic
sound that have a familiar ring today,
“It’s just for you far-out hi-fi freaks,”
“It will never get off the ground,” "“It’s
too expensive,” “Who needs it?"’ etc.
The more reasonable types said, “Yes,
it’s great. . .no question about
that. . .but it will never be a factor in
the market until you can give us the
same stereo on a phonograph
record.” As we all know, it took four
long years until, in 1958, Westrex
came up with its 45/45 system, and we
had a stereo disc. But only the most
charitable would say that it was a qual-
ity product. In truth, it left a great deal
to be desired, with much develop-
ment work necessary to achieve the
fidelity of reproduction acceptable to
critical audiophiles. There had to be
improvements in the stereo cut-
terhead and cutting amplifier, etc., to
say nothing of the improvements
needed in stereo playback cartridges.
It must also be remembered that most
engineers had little or no experience
in recording stereo and, for many en-
gineers, old ideas and procedures
died hard ... and learning this new
recording philosophy was often a pro-
longed and painful affair.

As With Stereo

Obviously, this stereo scenario
sounds very similar to what has been
happening with quadraphonic sound
since its introduction. It was in 1969
that Seymour Solomon and his Van-

guard Record Co. ushered in the
quadraphonic era by releasing dis-
crete four-channel, open-reel tapes.
Needless to say, this new sound was
enthusiastically condemned by the
usual intra-industry mossbacks and
doom-sayers. Their epithets were of
the same pungent variety that were
leveled at stereo, “Too impractical,”
“Too damned expensive,” etc. One
could hardly argue with them with re-
spect to expense, since a four-channel
tape machine, four channels of ampli-
fication, and four loudspeakers added
up to avery costly package. The quad-
raphonic tapes were expensive too,
ranging from $12 to $18 per 7-in. reel,
and there were not many titles avail-
able, a situation which unfortunately
has only marginally improved today.

It was apparent that to make quad-
raphonic sound more accessible to
the consumer, it would be necessary
to develop a means of reproducing
this great new sound from a phono-
graph record. From any technical
viewpoint, this was obviously going to
be a most formidable task, far more so
than was the case with stereophonic
sound. (After all, we did have the 1933
stereo experiments of Dr. Blumlein of
EMI as at least some sort of an ap-
proach to the problem.) A four-chan-
nel disc had to be a venture into total-
ly uncharted areas of phonograph
record technology. There was first of
all the question of compatibility of
such a four-channel disc with existing
stereo and monophonic equipment.
The idea of reproducing four chan-
nels of sound for a single record
groove was mind-boggling; believe it
or not, there even were experiments
using specially cut discs with parallel-
tracking stereo cartridges, a la Emory
Cook in the old binaural days!

In 1970, Peter Scheiber startled the
industry with a demonstration of a
four-channel disc, utilizing what came
to be known as a 4-2-4 matrix en-
coding process. The output of a four-
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‘Drop in aFuji

and you'll drop all the others...

There is a new cassette on the market. The the need for any special bias. Drop in
FUJI FX, a Pure Ferrix cassette that soon will be at your FUJI dealer today; then drop in a FUJI
the standard of excellence for top quality, truly and hear music as you have never heard it before.
high fidelity reproduction. It already is in many FUJI FX cassettes come in lengths of 46, 60

parts of the world.
FUJI FX gives you
the music you want, the

and 90. Also available, a full

line of FUJI FL Low Noise
cassettes in lengths of 30, 60,
way you warnt vour music. 90 and 120 minutes.
Clear, crisp sound over the Fu Flﬂ . FUJI Photo Film U.S.A., Inc.
entire agdio frequency. M Ecelent \'{Jgilcx%r’omnn(e e The E;mpire State Building,
range without perceptible ‘ New York, New York 10001.

distortion. A signal-to-noise @

ratio of better than 58 db.No . I ; ] I ‘?
hiss. Virtually failure-proof. I
E A THE TAPE THAT’'S HEARD

The finest music at your
fingertips without — = Carm— AROUND THE WORLD

e e — e
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Crown
The Known
Value...

at an uninflated price!

An honest value isn’t hard to find, if you know
an honest supplier. CROWN’s reputation for
providing more recorder value for your dollar
is as old as our company. Nothing would ever
cause us to change that.

CROWN recorders offer you day-in, day-
out worry-free reliability, plus brilliant perfor-
mance. Both result from simple, rugged
design, with only a few moving parts. The
CROWN belt drive and massive flywheel
almost completely isolate the capstan drive
from any vibration or rumble.

CROWN electronic circuits are carefully
designed for maximum reliability, and elec-
tronic components are thoroughly tested
before assembly. Oversize meters and easy-
to-handle-controls make operation simple.
The result? A professional tape deck, used to
produce quality recordings in many a studio.

Each CROWN transport has undergone
100 hours of testing. Each CROWN recorder
has its own performance report, signed, not
stamped, by a CROWN inspector. And each
CROWN recorder is backed by a one-year full
warranty on parts and labor; and an additional
two-year limited warranty on parts only. We
put the CROWN name on these recorders
proudly — we believe they've earned it.

Why not talk to your nearby CROWN
dealer about the long-term values of a
CROWN recorder. And the uninflated price. It
could be the year’s best buy.

. Write us for his name. CROWN, Box

D, Elkhart. IN 46514

WHEN LISTENING BECOMES RN ART
Check No. 15 on Reader Service Card

channel discrete tape was fed into a
special ““encoder’” which matrixed
(mixed) and phase-shifted the four
signals in a precise mathematical rela-
tionship, reducing them to two chan-
nels. In playback, the two signals were
fed into a decoder, where com-
plementary dematrixing circuitry re-
stored the signals to the four-channel
mode, purportedly the equivalent of
the original quadraphonic input sig-
nals. Critics were quick to point out
that ““You just can’t mix four colors of
paint together and then separate
them back into their original hues.”
The analogy was crude, and they did
not take into account psychoacoustic
factors at work in the playback pro-
cess, which helped to “deceive” the
ears into apparent restoration of the
original sound field. Nonetheless, the
devotees of discrete quadraphonic
tapes considered the matrix, at best, a
compromise. In spite of this, Pete’s
matrix idea stimulated a great deal of
interest and, in short order, we had
the Scheiber/Feldman-Fixler/Electro-
Voice joint involvement in the 4-2-4
system. Then came Ben Bauer and Co-
lumbia Records with their SQ matrix
disc, followed by Sansui with their QS
matrix disc. This set the stage for a
long period of development and re-
finement of matrixing technology.
However, to complicate matters, the
Victor Company of Japan entered the
four-channel disc sweepstake with
their CD-4 quadraphonic disc, whose
principal virtue was that there was no
“mixing’’ of the original four-channel
tape signals, as each of the 4 channels
on the disc remained ““discrete” and
precisely localized in their respective
quadrants.

At first glance, this CD-4 system
seemed to satisfy the requirements of
a true discrete quadraphonic
tape/phonograph record interface.
But the CD-4 system was such an ul-
tra-sophisticated, technically complex
affair, that although the discs made
with it indisputably reproduced dis-
crete quadraphonic sound, there
were many problems within the sys-
tem that adversely affected some bas-
ic playback parameters.

New Cutting Gear

All the foregoing has been a rather
long preamble to the “meat” of this
column, to wit: The ongoing develop-
ment of the CD-4 system, including a
visit with John Eargle in Los Angeles,
and a tour of the JVC CD-4 Cutting
Center and RCA’s Hollywood studios,
wherein | saw the new JVC Mark-3
Modulation System and its RCA
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counterpart known as the ““Quad-
ulator.” John is a consultant for all of
the CD-4 record manufacturers, and
conveniently, his JME Associates of-
fice is in the same building as the JVC
Cutting Center and the RCA studios.

I think it is safe to say that some
time ago the SQ and QS matrix sys-
tems have reached a level of technol-
ogical maturity. In SQ, the various
logic aids to channel separation have
been reduced to I1C chips, and there
are highly sophisticated decoders in
the Paramatrix of CBS Labs, the Tate
DES design, and the Shadow Vector
unit from Audionics. Sansui’s QS has
its advanced Vario-Matrix decoders
and a commanding lead in terms of
synthesizer functions.

On the other hand, as noted, the
sheer complexity of the CD-4 system
has revealed problems which have
somewhat slowed its development.
Diligent research and experience with
the system have gradually resolved
these problems. It is the thrust of this
article to discuss the breakthroughs
represented by the new jointly devel-
oped JVC and RCA CD-4 modulation
systems, and the resultant high quality
of discrete quadraphonic sound that
has beeen achieved.

In the CD-4 discrete quadraphonic
disc system, four audio signals are fed
into a signal processor and are con-
verted into sum signals, left-front plus
left-back and right-front plus right-
back, and difference signals, left-front
minus left-back and right-front minus
right-back. The difference signals are
used for angular modulation of a 30-
kHz carrier, and then superimposed
on the sum signals before going to the
lathe cutter head. The 30-kHz carrier
is FM (frequency modulated) from 30
to 800 Hz, phase modulated from 800
Hz to 6 kHz, and is again frequency
modulated from 6 kHz on up. High
frequency range in the system ex-
tends to 45 kHz, hence the need for
playback cartridges with response to
50 kHz.

The name of the game in CD-4 per-
formance is base-band or normal
stereo response in combination with
the carrier-band response. Ideally,
nothing should interfere with the re-
covery of the 30-kHz carriers. In the
earliest days of CD-4, there were
numberous problems, total playing
time was about 22 minutes per side,
overall levels were down 4-5 dB from
normal stereo levels, bass response
was restricted. All this mainly as a re-
sult of the frequency response and
crosstalk characteristics of the cut-
terheads available at that time. This
was also one of the reasons for cutting
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Power Amplifier

Faght Level

The new BA 5000 Power Amplifier from Sansui

The most dramatic component in Sansui's
new "DEFINITION" Series, the BA 5000 solid-state

power amplifier is capable of 00 watts min rms per:

channel into 8 ohms, both channels driven, from 20
to 20,000 Hz, with no more than 0.4% harmonic dis-
tortion in the stereo mode. What's more, the BA 5000
can be strapped for mono operation ¢ deliver 600
watts rms under the same concitions.

A true monster amplifier.

But that's not all. Unlike other solid-state
amplifiers, the BA 5000 has a hug=, laboratory-
quality output transformer, enabling it to deliver
rated power into 2. 4 or 8 ohms plus 25 volt line

SANSUI ELECTRONICS CORP.
Woodside, New York 11377 e Gardenc, Califomia 90247
SANSUI ELECTRIC CO. LTD. Tckyo, Japan e SANSUI AUDIO EUROPE S.A. Antwerg, Belgium

ELECTRONIC D STRIBUTORS (Canada) B.C.
Check No. 42 on Reader Service Card

output in stereo and 4, 8 or 16 ohms plus 70 volt lire
output in mono. A rating of 600 watts into a 16 ohm
mono load with no more than 0.1% harmonic
distortion, 20 to 20,C00 Hz, is simply unprecedented
in transistor 2quiprrent.

Th= "DEFINITION" series also includes the
BA 3000, our Junior Monster, and the CA 3000 a very
higr quality low distortion preamplifier.

For professionals, sophisticated audiophies
andmonster lovers everywhere. See it and touch
if it you wish at your nearest Sansui franchised
decler orwiite for complete literature.

Sansui




Feast
your ears

B PR

If you're starving for great
sound, it's time to move up to
MAGNEPLANARS. Our
technical features will turn
even ordinary ears into

audio gourmets.

We give you:

* woofer, tweeter, diaphragm
and voice grids all in the
same plane for excellent
phase response.

* 500 square inch midrange/
bass radiating area

* purely resistive amplifier
load

“ no cabinet resonance

“ high power handling

“ no external power supply

“unmatched reliability and value

MAGNEPLANARS are
eye-pleasers, t0o. Sleek,
six foot panels, they're only
one inch thick.

So, have a banquet on us.
MAGNEPLANAR

 y

*MG-II $625 per pair
'IIIIIMAGN E P A N

1" MAGNEPLANAR®PRODUCTS
PO BOX 8642 WHITE BEAR LAKE. MINNESOTA 55170
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the lacquer master at approximately
one-third normal speed. The limited
inside cutting diameter of about six
inches (across the center hole) and
subsequent time reduction was also
caused by the contour of the cutting
stylus and width of the burnishing fac-
ets. Presently, styli that are used for
CD-4 cutting have back angles of 35
degrees, rather than the usual 45 de-
grees, and burnishing angles are now
close to 30 degrees. Burnishing facet
width has been appreciably reduced
and all this adds up to the ability to cut
to diameters of less than five inches,
with satisfactory carrier information
over the 20- to 45-kHz range.

Distortion Reduced

Another problem frequently en-
countered was certain kinds of dis-
tortion, mainly the result of inter-
action between the base-band and
the carriers. “Type One” distortion
can be described as carrier erasure
due to excessive levels and sub-
sequent heavy base-band modu-
lation, and it shows up audibly as
sharp, crackling sounds. When the
one-third cutting speed was com-
monly used, it was ‘‘suggested’ to
avoid Type One distortion that tape
masters not exceed +2 VU. At the
present half-speed cutting, tape levels
of +6 VU can be used with minimum
Type One distortion. The use of the
aforementioned new contour cutting
styli also reduces this kind of dis-
tortion. It should be mentioned here
that demodulators like the Technics
SH-400 have a special high speed mut-
ing circuit, whicheffectively masks the
sound of carrier dropout. Type One
distortion can also result from too low
a tracking force (Shibata styli and 2
gram force are recommended) and
from excessive harmonic distortion in
the playback cartridge which might
appear in the carrier frequency and
confuse the demodulator.

“Type Two” distortion really is a
form of intermodulation or “beat”
distortion, generally caused by rear
channel information leaking into the
front channels, or vice versa, and this
insufficient carrier separation pro-
duces a ““buzzing” sound, particularly
affecting low frequencies like bass
notes. Type Two distortion is almost
totally a product of the playback cart-
ridge and not the CD-4 cutting sys-
tem. Cartridges with but 10 - 12 dB of
separation in the carrier range would
be suspect.

All this talk of distortion sounds
horrific, but it must be noted they
were problems uncovered in the first
operational period of CD-4 technolo-
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gy. Either through improvements in
the cutting system, in playback equip-
ment, or on current CD-4 recordings,
these Type Two distortions have virtu-
ally disappeared.

In 1970, the first CD-4 cutting mod-

ulation system was housed in three

large racks, with myriads of controls,
and the cutting speed was one-third
of normal. In 1974, the JVC Mark-2
CD-4 system was introduced, and had
shrunk to a single rack and cutting
speed had gone to half normal (16
rpm).

When | walked into the JVC Cutting
Center in Los Angeles in May of this
year, John Eargle showed me the new
JVC Mark-3 modulation system,
housed in an attractive console 40 in.
H by 52 in. W by 34 in. D. Among the
major features of the unit are reduced
cost, now at a level that independent
cutting studios can easily acquire one;
new signal conditioning equipment,
using a new phase modulation prin-
ciple; the ability to interface with any
cutting system on provision of in-
put/output switching; wider dynamic
and frequency range of the modu-
lator, thus lowering distortion; auto-
matic signal conditioning of both low
and high frequencies to optimize
transfers for any kind of program ma-
terial; a new type of carrier level con-
trol, which does not require an extra
set of advance heads on the tape
transport, and automation which re-
duced operational controls from 65
on the Mark-2 to just 15 on the Mark
3.

In the same building in the RCA
studios, Joe Wells proudly showed me
their new CD-4 Quadulator. Since the
new phase modulation system is the
result of a joint RCA/JVC/Matsushita
project, the same system is used in the
JVC Mark-3 and the RCA Quadulator.
The Quadulator occupies only 13 in.
of space in one standard 19 in. rack.
While the Quadulator performs the
same functions as the JVC Mark-3, it is
even simpler to operate and is espe-
cially set up to interface with equip-
ment normally used in RCA studios. It
is good to know that the RCA New
York studios will soon receive a
Quadulator, and we can then expect
some really fine CD-4 recordings.

The item of major importance in
the JVC Mark-3 and the RCA Quad-
ulator is the use of a special selected
frequency divider type of phase-lock-
ed loop, instead of the serrasoidal
modulator used in the previous sys-
tems. In the JVC Mark-3, the PLL has
simplified the circuitry, eliminated the
delay time, and widened the dynamic
range. Among other important ad-
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The Finest Four-Channel Receivers
KENWOOD KR-9940 and KR-8840

Why settle for less?

The outstanding KENWOCD KR-9940 and KR-8840 four-channel receivers reproduce every
existing 4-channel program source without the need for separate adaptors
or awkward plug-ins. Both have a sophisticated control center for an elaborate 4-channel
system. But mosi important of all to your total enjoyment of 4-channel is

the fact that KENWOOD’s advanced engineering and meticulous craftsmanship
deliver the same superb 4-channel

reproduction through years of
constant listening pleasure

MODE _ i  Built-in CD-4 Demodulator

-4 » Built-in SQ with Full Wave-Matching
RM CH : and Variable Blend Logic

* Built-in RM Decoder for Regular
Matrix and Synthesized 4-channel

+ Big Power
+ Full 4-channel Controls

BALANCE

222>
>335

e
o A ﬁ-,_._,:‘_w‘

KR-8840 ... 40 watts KR-9940 .. 50 watts
per channel, Minimum per channel, Minimum
RMS at 8 ohms, at any RMS at & ohms, at any
frequency from 20 Hz frequency frem 20 Hz
to 20 kHz, with no more to 20 kHz, with no more
than 0.5% Total than 0.5% Total
Harmonic Distortion Harmonic Disiortion

For complete informaticn, wrife . .
@ KENWODQ 15777 S. Broadway, Gardena, CA 90248 « 72-02 Fifty-first Ave., Woodside, N.Y. 11377 » In Canada: Magmasonic Canadz, ktd.
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Three Compacts

Bozak
uality sound

or modest-sized
rooms

It's a fact of physics that the larger the loudspeaker enclosure, the more realistic the

bass reproduction.

Yet, room size and amplifier power limitations sometimes dictate the use of
smaller-than-optimum loudspeakers. For these applications, Bozak, whose reputation
for providing the truest possible bass spans more than a quarter century, has de-
veloped three compact speaker systems, each of which offers fidelity in bass response
far beyond what might be expected from an enclosure of its size.

Rhapsody

The ideal loudspeaker for a medium-size room,
the Rhapsody is a three-way system providing a
full spectrum of true sound from natural bass
through clear midtones to the highest shrill-free
treble. Waterproof finish lets the Rhapsody double
as an end table without fear of spotting. A three-
position brightness control permits matching the
speaker system to room acoustics. Sculptured
foam grille enhances the true walnut surfaces.

Tempo III

system has been acoustically designed to reproduce cur-
rently popular music with its emphasized bass. A ducted
enclosure helps bring discotheque sound into the living
room. Cabinet finish is waterproof, so there’s no fear of
ordinary liquids marring the surface. Grille is of modern
acoustical fabric. Available in free-standing or bookshelf

models.

Bozak's smallest three-way

Sonora

Although the smallest Bozak speaker, the Sonora caused
Popular Science magazine to say ‘‘'you can get really good
sound from an under-$ 100 speaker . . . While no speaker is
perfect in reproducing lows, it was exactly this solid. rich
sound that made the ... Bozak speakers stand out”’ To
which we add, the crystal clarity of its highs are equally im-
portant to the success of this finest of compact bookshelf
speakers.

If you buy any compact speaker, regardless of your room size
or budget. without first listening to the Bozak compacts,
you'll be doing your music system an injustice. We'll gladly
send you the names of dealers in your area where you can
hear them for yourself.

W Bozak, Inc., Box 1166, Darien, Connecticut 06820

vantages in the Mark 3 is that in the
previous systems the four audio sig-
nals were processed by limiter cir-
cuits, where as they now are first con-
verted into sum and difference sig-
nals, and then these signals are pro-
cessed by the signal conditioners
which automatically control the level
of the signals. The sum-signal condi-
tioner controls its level so that non-
linear distortion due to over-ampli-
fication does not occur in playback;
the carrier band signal conditioner
prevents over deviation.

Another item which contributes
greatly to higher quality CD-4 discs is
the use of the new Ortofon DSS731
and Neumann S$SX-74 cutterheads that
have diamond cutting styli, rather
than the usual sapphire styli. Their use
is said to provide discs with much
smoother frequency response, better
S/N ratio, and with fewer variations in
group delay characteristics. Lasting up
to 10 times longer than sapphire
types, the diamond cutting styli also
give higher lacquer production rates
with less down time.

As a result of all these improve-
ments, we now have a CD-4 disc of su-
perb quality. There are no longer any
playing time limitations and recorded
levels are within 2 dB of regular stereo
discs. The new, harder, lubricated,
anti-static CD-4 pressing compounds
are capable of producing really quiet
discs. One looks forward to their use
in regular stereo discs. The con-
comittent improvement in CD-4 play-
back equipment, new generations of
phono cartridges, like the Pickering
XUV/4500. ., which can track CD-4
discs at one gram with superb separa-
tion, and the aforementioned Tech-
nics SH400 demodulator which in-
corporates PLL, high speed muting,
easy meter locking and calibration of
separation and carrier signals—
combine to make CD-4 listening a real
pleasure.

I have two experimental CD-4 discs
made with the RCA Quadulator, Carly
Simon’s Hot Cakes and Stephan Mi-
chael Schwartz (dig that title), and |
have the same recordings made with
the previous modulation system. The
difference is absolutely startling. The
new discs are virtually noiseless, gone
is the sense of “strain,”” as if you were
expecting to hear some distortion at
any moment. Everything is wide open
and “airy,” the sound is very clean,
levels are up, bass is deep and solid,
and dynamics much wider. This cer-
tainly is impressive audible evidence
that the CD-4 system has come of
age. . .a viable quadraphonic product,
and discrete to boot! S
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AH! DEFINITION—That elusive quality of
clearness and accuracy never quite attainable
before. (If you can’t extract it at the point of
contact with the record, the rest of your equip-
ment won't deliver it to you.)

The design philosophy of the SONUS cartridge is
to use the latest refinements in material and
techniques to convert the motion of the record groove
into a precise electrical replica, thus assuring the high-
est possible sonic accuracy and definition.

The electromagnetic structure of the cartridge is
exceptionally efficient and has been arranged in such a
way that the point of transduction is placed as close as
possible to the record surface. This enables the dis-
tance from the stylus tip to the energized armature to
be kept extremely short, thereby minimizing the
chances of the motion being significantly changed,
and/or extraneous resonances introduced. It further
enables the moving element to be kept exceedingly
light and rigid. Indeed, we believe the total moving
structure to be lighter than that of any other magnetic
cartridge of which we are aware.

Great care has been taken with the cartridge
geometry, not only to minimize vertical tracking error
but also to ensure accurate transmission of the stylus
motion to the generating armature. This has been

STEREO PHONO CARTRIDGE

suddenly there is
the definition

you have never been
able to get before!

achieved by (among other things) positioning the
stylus tip on the same axis as the armature so that none
of the stylus motion is lost in rotation or affected by
any possible rotational resonances.

The stylus pivot is located at the dynamic center of
rotation of the moving system and is fabricated from
material having optimum elastomeric properties, pro-
viding an extremely linear and highly compliant sus-
pension.

In sum, we have a transducer system charac-
terized by reproduction of exceptional accuracy, clar-
ity and definition, and capable of perfect tracking and
tracing at very low stylus forces.

Write to SONUS customer service for full line
catalog and the name of the franchised dealer nearest
you.

Your franchised dealer will be happy to dem-
onstrate the superior qualities of this cartridge.

% SONIC RESEARCH INC.

27 Sugar Hollow Rd., Danbury, Ct. 06810

Represented in Canada by:
PACO Ltd. 45 Stinson St.
Montreal, Quebec

Check No. 47 on Reader Service Card




Dear Editor:

More Toolmakers
Dear Sir:

Thank you for publishing the article
on Syn-Aud-Con in the September is-
sue. We felt that your readers might
be interested to know who the latest
Syn-Aud-Con sponsors are:

United Recording Electronics In-

dustries

General Radio Co.

Shure Bros., Inc.

Sunn Musical Equipment Co.

Sescom, Inc.

Emilar Corp.

Syn-Aud-Con puts a lot of emphasis

on their sponsors because they give

wholehearted support of this ad-

vanced education and because of the

important services they offer the in-
dustry in their own right.

Carolyn Davis

Syn-Aud-Con

Tustin, Calif.

Real Loads for Amps
Dear Sir:

I would like to express my pleasure
in reading the article by Mr. De Mari-
nis ‘“How Valid is the FTC Pre-
conditioning Rule?” in the September
issue. | would like to point out that
so far none of the articles on this sub-
ject has mentioned that all the ampli-
fier tests, as well as preconditioning,
are done with resistive loads, 8 ohms
in most cases, while amplifiers are de-
signed to operate into a complex im-
pedance load. Most speaker systems
are complex loads, commonly show-
ing phase shifts of 60 degrees in the
lower frequency range, where a good
portion of the audio information is
contained.

Dissipation in the output section of
the amplifier can be considerably
higher while driving such speaker
loads than while driving resistive
loads. This, in turn, means higher
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heatsink temperatures than indicated
by the measurement with resistive
loads under program source condi-
tions.

Based on the fact that for a reduc-
tion of 10° CGof the transistor junction
temperature, life of the transistor will
approximately double, and the fact
that a 25° C decrease in case temper-
ature excursion will increase thermal
cycling ratings almost an order of
magnitude, depending upon the type
of transistor used and operating con-
ditions, | don’t think that the FTC rule
is all that unreasonable. It is true that
consumers are paying slightly more,
but in my opinion improvement from
a reliability standpoint could be well
worth the additional cost.

Miroslav Glogolja
Hillsborough, N.J.

The author replies:

| basically agree with Mr. Glogolja.
A couple of times in the article | men-
tioned that reliability considerations
were an entirely different matter, and
| tried to avoid confusing that subject
with the matter of an FTC test for
OUTPUT POWER capability.

The problem for designers of good,
reliable amps becomes horrendous
when you realize that we have no
control over what the user will con-
nect to the output or input of our
product, how he will set the controls,
or how much air circulation will be
available. More heat sinking certainly
helps, but there are other ways to ad-
dress the problem. Sensitive thermal
protection is one approach which has
been made very difficult by the FTC
ruling.

The various engineering solutions
to this maze of problems is one of the
factors which determine amplifier
quality and cost. It’s an important part
of a competitive free market. Free-
dom of design should not be distorted
by the side effect of a government rul-
ing. This discussion, if allowed to run

its course, would fill several issues of

Audio magazine, but thanks for the
opportunity to comment.

Joseph De Marinis

GTE Sylvania

Batavia, N.Y.

Gee, Thanks

Dear Sir:

| couldn’t help writing to tell you
what a “Godazilla” of a magazine your
September issue was. First, a review of
Ampzilla that reveals how an amp
sounds as well as looks on paper. (Jim
Bongiorno, please keep those prices
down, at least until | get ahold of your
amp!) Then, an excellent article by Jo-
seph DeMarinis that reveals the FTC
preconditioning requirement is as ri-
diculous as requiring the wel-
terweight boxing champion to do 10
rounds with a heavyweight, and then
immediately defend his title in anoth-
er match. The article on bi-ampli-
fication was concise and informative,
and revealed little bias in the direc-
tion of any manufacturer’s products.
George Tillett’s piece on cassette
decks (and their relation to open-reel)
was refreshingly different from the
approach the “other” stereo maga-
zine would take to the same sub-
ject—and it was concise and informa-
tive. Only the last paragraph revealed
a little of the consumeristic approach,
but perhaps it was written in response
to an editorial request to keep the ar-
ticle under X words but still have a
pretty ending. Finally, Ed Canby gave
me some new binaural thought, not
too ""techno-freakish.”

By the way, please have fun-loving
(Datsun 260Z?) Richard Heyser review
the Dahlquist DQ-10 and the Mag-
neplanar soon. (If you have to edit this
letter for space, please leave in the last
sentence, for | respect Heyser’s re-
views, and would like to compare my
findings against his really accurate
ones.)

Bob Katz
Hartford, Conn.
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In response to the needs of the recordi

1
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and broadcast industries, Stanton

creates the new calibration standard

....the 68l TRIPLE-€....

A definite need arose.

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

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

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

The Stanton 681 TRIPLE-E offers improved
tracking at all frequencies. It achieves perfectly
flat frequency response to beyond 20 kHz. It fea-
tures a dramatically reduced tip mass. Actualily, its

new ultra miniaturized stylus assembly repre-
sents an important advance in stereo cartridge
design and construction, with substantially less
mass than its predecessor. And this stylus as-
sembly possesses even greater durability than had
been previously thought possible to achieve.

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

Each 681 TRIPLE-E is guaranteed to meet its
specifications within exacting limits, and each one
boasts the most meaningful warranty possible: an
individual calibration test result is packed with
each unit.

For further information write Stanton Magnetics, Inc., Terminal Drive, Plainview, N.Y. 11803.
Check No. 32 on Reader Service Card
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Update:

Musings on the
Four-Channel Scene

George W. Tillett

audio shows reverberated
to the sound of trains steaming
past, clanking and hooting; seals
splashing about in pools, barking and
yapping, and ping pong matches on
tables that sounded as big as tennis
courts, and so on. Motion in sound
was then quite a novelty, and an ex-

I N THE EARLY days of stereo,

—

O

citing one at that, but this phase (no
pun intended) fortunately did not last
very long. Soon record companies
were using the new dimension to
make better and more musical
recordings. Quadraphonic sound, or
so it seems to me, is now truly en-
tering that stage probably because
most of us are no longer impressed

BRASS

COND

%\I 7

i

SEATS

——
¢

Fig. 1—Typical arrangement used by Columbia for SQ recordings made in Av-

ery Fisher Hall.
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with violins, or what-have-you, play-
ing in all four corners of the room.

It's true that many musical {(and un-
musical) trivialities are still being
recorded (or remixed) but there are
encouraging signs that artists and pro-
ducers are beginning to realize the
potentialities of this intriguing medi-
um. Sales of rock and popular stereo
records are relatively much greater
than classical, and to some degree this
situation also holds true for quad-
raphonic recordings. Much present
day pop and rock music is well suited
to surround-sound presentation, and
some items are quite excellent with
this sort of presentation.

However, it should not be assumed
that the more serious kinds of music
have been denied four-channel re-
lease. Opera lovers have reveled in La
Boheme, Tosca, Thais, and several
others including not one, but two ver-
sions, in CD-4 and SQ, of La Navar-
raise. We have had a great number of
symphonic works from Brahms and
Beethoven to Tchaikovsky and Bartok,
not to lose sight of the glorious
recordings of two Mahler symphonies
from RCA. Jazz has not been for-
gotten nor has the organ. In fact, the
whole range of classical mu-
sic—choral, and leider, orchestral and
electronic—is represented at one or
another point in the four-channel
record catalog. No longer does one
have to search in vain through the
four-channel record stacks for a par-
ticular type of music.

Some of these recordings convey a
spacious sense of concert hall am-
bience, while others attempt to create
special dramatic effects by arranging
the performers in a circle or semi-
circle. Figure 1 shows a typical ar-
rangement used by Columbia for SQ
recordings in New York’s Avery Fisher
Hall. Figure 2 is an example of a differ-
ent technique used by Andrew Kaz-
din in his fabulous SQ recording of
Car! Orff's Carmina Burana in Cleve-
land’s Masonic Auditorium. Purists,
who are sometimes unaware of multi-
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FIVE OUT OF SIX
TAPE RECORDER
BUYERS WIND
UP PAYING MORE
THAN THEY NEED
FOR PROFESSIONAL
TAPE RECORDING

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

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

The remaining five have all owned
one or more makes previously

Revox Discontinued Model 36
Price: Less than $450

REVO

Revox Corporation Revox

155 Michael Drive

Syosset, N,Y, 11791 LLamb House
U.S.A. Church Street
Chiswick

Revox International
Regensdorf 8105 ZH
Althardstrasse 146

Switzerland

England

Revox Canada

C.E. Hammond Co, Lid,

London W42PB

QUALITY

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

But too often we hear the lament
“I'wish I'd bought it sooner”

Save yourself the cost of
experimentation in tape recording.

Revox Current Model A77
Price: $899 — $1623

BUY IT FIRST
[T"SBUILT TO LAST.

//\f .
, Ltd. /gﬁo’ i
Pt

_, N® AN

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

Choose the New Revox AT00 or
the A77 as your needs befit — and 1f
your finances don’t quite runto a
new machine try to find one
secondhand - in standard condition
it will outperform other makes of
new equipment at the same price.

Revox Current Model A700
Price: $1800

B
b (O prs J



track techniques, might well be
shocked by Kazdin’s method of
recording, but 1 am certain that if a
person who was not familiar with this
work listened to the recording more
than once, he would find the stereo
version dull and uninspiring.

Would the composer have “ap-
proved?” Andrew Kazdin believes he
probably would, and | am inclined to
agree. | am sure Bach would revel in
the spatial possibilities; so would
Moussorgsky. Listen to Tomita’s in-
credible electronic version of Pictures
At An Exhibition and you will under-
stand.

Records and Radio

At the present time, there are over
1,000 quadraphonic records available
in the U.S. Of these, some 350 are CD-
4 types but more have been released
in Japan. One company, Victor Musi-
cal, has no less than 510! Columbia re-
ports that 47 SQ discs have achieved
solid gold status, which these days
means that they have sold more than
half a million copies each. More than
400 FM stations broadcast SQ discs
and 55 have SQ encoders. Sansui has
been concentrating on FM stations,
and they say that over 75 now have QS
encoders and that another 75 will
have them by early 1976. CD-4 records
cannot of course be broadcast, but in
spite of this handicap, sales of quad-
radiscs have been most impressive,
with a surprising number achieving
high places on the charts. JVC long
ago decided that the best way to in-
form the public about CD-4 was to
form Quadracenters at co-operating
dealers, and there are now more than
60 such in operation throughout the
country. The company also has dealer
education programs—something bad-
ly needed.

Meanwhile, behind the scenes, yet
another system is attracting a good
deal of interest—especially in Japan
and Europe. This is the Nippon-Co-
l[umbia UD-4 system which first ap-
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Fig. 2—Surround sound arrangement for recording Carmina Burana at the

Masonic Auditorium, Cleveland.

peared in 1971 but has vyet to find a
major record company willing to
sponsor it. One of its inventors, Dr.
Duane Cooper of the University of Illi-
nois, well known to Audio readers, says
that the basic system, BMX, is more
symetrical and accurate than any oth-
er. However, separation still leaves
something to be desired with this bas-
ic system, and the later, more sophis-
ticated QMX version is far superior.
(See Figs. 3A and B.) This kind of polar
pattern can be achieved by certain
logic systems, but what intrigues many
engineers is the way the results are
achieved. A carrier system is used to
supplement the BMX matrix by pro-
viding a difference signal to increase

separation by phase cancellation.
Records made in this way can be
played via a simple matrix decoder or
a more elaborate discriminator de-
coder. In practice, the ordinary com-
pact or console would use the simple
matrix decoder, while the audi-
ophile’s hi-fi system would contain
the more sophisticated system. Such
records have been released in Japan
under the Denon name, and | under-
stand that they will be available here
in the near future. As a matter of in-
terest, a pulse code modulation sys-
tem is used for recording these discs,
as well as others, thus improving the
signal-to-noise ratio without resorting
to special noise-reduction circuitry.

S-30
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The end of the war betveen

art and engineering.

*Console shown is optionel.

There is performing and there is
engineering. Art and signal. Both
are important and both can suffer

when you have to do both. Especially

when your music and the machine
that records it are making heavy
demands on your concentration.

Our new 1140 lets you focus more
on your music and worry less about
how it's getting there.

Take sync. The 1140’s simplified
automatic sync control is a more
logical approach to the function
than anything you've used before.
It frees you from that “Where the
hell am 1” frustration when you're
building tracks.

Wow and Flutter 15 ips

Frequency Response at 15 ips
Signal-to-Noise Ratio

Front Panel Bias Controls

Built-in Test Generator

Mic/Line Mixing

Peak Indicator Lamps

Motion Sensor

Manufacturer’s suggested retail price

It also lets you punch in {and when
you punch in you're autcmatically
switched from svnc to source).

Sync level is the same as playback
level, too, in case you cdon’t have a
third arm availatle for gair control.

The 1140 has built-in bias with the
bias controls up front so you don’t
have to tear the electrcnics apart
every time you change tepes. Plus a
200 kHz bias frequency for further
noise reduction and ong of the few
heads around capable of erasing
those exotic new formulations.

Then there’'s prcgram memory,
motion-sensing circuitry for anti-

TEAC A3340S ~ DOKORDER 1140
0.04% 0.04%

+3dB, 35-22K +3 dE, 3C-23K

65 dB WTD 60 dB WT3

No Yes

No Yes

Yes No

No Yes

No Yes

$1199.50 $1199.95

Features and specifications as published by respective manufacturers in currentdy available fterature

Check No. 53 or Reader Service Card

spill tepe handling, peak level
incicators and an optional floor-
standing console that makes the
1140 even easier to work with.

For all that and more the 1140

costs $1199.95, about 45¢ more
than Teac’s A3340S. But if you spend
that extra half-a-buck with us, you
can spend more time with your music.

DOKORDER

54. csecrans Avenue Lawndale, California 90260



QMX is one of the five systems sub-
mitted to the National Quadraphonic
Radio Committee (NQRC) for ap-
proval, and it is expected that their re-
port will be made public early next
year. However, there is a snag. Like
CD-4 records, those made by the
QMX system cannot be broadcast
without contravening the present
FCC regulations because of the wide
bandwidth requirements. Figure 4A
shows the present FM stereo frequen-
cy distribution, and the QMX arrange-
ment is shown in Fig. 4B. As it is far
from certain that the FCC will change
the regulations, an alternative propos-
al has been submitted. This is desig-
nated TMX and the difference signal
of this proposal uses a restricted
bandwidth for the fourth channel, the
effect being slightly reduced separa-
tion. In a series of tests, the differ-
ences between the two systems were
found to be surprisingly small—
probably because the most import-
ant locating frequencies, so far as
listeners are concerned, 500 to 3000
Hz, still have good separation. Figure
4C shows the TMX distribution, and
Fig. 4D shows the Quadracast or Dor-
ren system. Bandwidth is sufficient for
CD-4 records with the Quadracast sys-
tem, but the FCC might not approve
Fig. 3—A, speaker feeds with BMX matrix; B, speaker feeds with QMX matrix. of the SCA’s new home at 95 kHz.

SUPPRESSION WIDEBAND SENSITIVITY
[ ]

Dynamic Noise Filter DNF 1201

takes the Noise out of your system.

Not all of it maybe, butup to 10 to 14 dB. And that's
usually enough to have your signal emerge so clear and
pure you will never again want to listen to your favorite
music without the Burwen Noise Reduction Unit, the
DNF 1201. Just add the DNF 1201 to your Hi-Fi system;
the results from any tape, radio or record source will
amaze you.

» B Burwen. .conrone-

DIVISION OF QHMTEC CORPORATION
209 MIDDLESEX TURNPIKE, BURLINGTAON, MASS. 01803 (617) 273-1488

Check No. 14 on Reader Service Card



Now

_ from the new RCA Quadraphonic Club!

%‘

ARTHUR FIEDLER/BOSTUN POPS 04468
Greatest Hits 0Of the '70s
Compatible, Discrete CD-4

SEALS & CROFTS 20102 |
Summernr Breeze (v

HENRY MANCINI 33413
Return Of The Pink Panther  #cs

JONI MITCHELL 23669
Courl And Spark [ronuk]

More H:ts to Choose'
® Bread: Baby I'm

in the next

A Want You. . ... ...2371 TS
e Jefferson Starship: CARLY SIMON 2
Dragon Fly o.....13512 No Secrets gunrag,

e Arlo Guthrie:

Brooklyn Cowboy
® The Guess Who: #10...24007
® Perry Como: Perry .. .. .20152
e {sao Tomita:Snowflakes

------ 13675 CITIZEN KANE 24326

Gerhardt/Nat'l. Phil, Orch. [cartosia]

Are Dancing.......... 20045 The Souther « Hlllman « 23688
e Nilsson: Furay Band [asviom ]
Duit On Mon Def 24194 S
® Gordon Lightfoot: EUGE R
Sundown 33176 Tohakovsky ooy
® Hair: Original Cast ....03202 Viatin Concerte -
® Floyd Cramer: R
Super Country Hits .. ..23305
o Virgil Fox: THE DOORS [EueTn
The Entertainer ... ... 23294 .
e José Feliciano:
Compartments .. .. 23605 Ll
® Hugo Montenegro: | Scenes & Themes =<
Neil’s Diamonds ..13641

HENRY MANCIN
Henry Mancini Salutes Sousa

e Tchaikovsky: Symph. #6
Pathetique. . ... ... . 123246 |
e Best Of The
New Seekers. ... ...
e Carly Simon .. ... ...
® Black Sabbath:

WA Vi TOR]

.. 23720

23722 § THE GUESS WHO 04443

ROAD FOOD  [reaveron]

Paranoid 04222 |B ™
o Ronnie Milsap: ORMANDY/PHILA ORCH. 35454
Pure Love . ... ... Tehaikovsky Weh 260 56T

Sleeping Beauty Suite

DONNY HATHAWAY 23703
Extension Of A Man  [i7cq]

11UGO MONTENEGRO __
Love Theme From 13631
“The Godfather”

" Quadraphonic

Records or Tapes

A“’ZLE" 99

Worth $31.92 at regular Quadraphonic Club prices!

You merely agree to select 4 more hits at the regular Quadraphonic Club price
from hundreds to be offered.

23693

[erextas.

“THE BEST
OF BREAD

FRANK SINATRA'
GREATESTHITS
VvOL. 2

1
REPRISE]

THEBESTOFTHE 20071
GUESS WHO, VOL.2 Geaveros

plus
TH ASTIC
postage &
H PHILAOELPHIANS
handling Ormandy/ Phila. Orch,
CHARLEY PRIDE 20076 &%

Pride Of America

WCA RED SEAL

wcavicton] 4

DANNY DAVIS& THE
NASHVILLE BRASS

DOLLY PARTON 31351
Bubbling Over

HANGIN'OUT WITH 24019

Billion Dollar Babies [waten sads

e
JAMES TAYLOR 22232
One Man Dog

aannin GRO% ]

HENRY MANCINI

"~ JUBY COLLINS
The Best of Judy Collins
(Colors Of The Day)

DEEP PURPLE 13813
Machine Head (waninaros)

23709

ELExTRA,

BLACK OAK ARKANSAS 23700
Raunch ‘N’ Roll A

2358

WARNER BRO

ALICE COOPER
Muscle Of Love

23660

[RERAED SEAL

VIRGIL FOX
Heavy Organ At
Carnegie Hall

14084

Vo RED STAL

CASABLANCA
Gerhardt/ Nat'l. Phil. Orch.

DA
He Do 't Love You 23627

VIRGIL FOX/ORMAND
Saint-Saéns
Symph. No. 3

BETTE MIDLER
The Divine Miss M

14130

ATLANTEC]

13670

[Reamen sim

SUNSET BOULEVARD 14354
Gerhardt/ Nat'l. Phl. Orch, =ra reseac]

13541

ATLANTC]

ROBERTA FLACK
Killing Me Softly

20207

(Reavicrom)

PERRY COMO
And | Love You.So

04571

[Fcivecyon]

HUGO MONTENEGRO
Hugo In Wonder-Land

THE DOOBIE BROTHERS
What Were Once
Vices Are Now Habits

33452

WARNER BROS

SEALS & CROFTS 23501
Unborn Child  [wannnseos]

14319

“CAVICTOR]

HENRY MANCINI
Brass, |vnry & Strings

ALICE COOPER 2

CH.
23664

RCA RED $EA

14317

(WCA Vi 108

A. OR!
Tcha ovsky
Symph. No.4

Latest & Greatest

Your RCA Quadraphonic Club
Brings You Top Hits at Top Savings!

Start Saving Now! Take any 4 Quadraphonic Records or Tapes for
only 99¢ with trial membership in the RCA Quadraphonic Club.
Indicate the 4 selections you want on the coupon; mail it today!

Colorful Magazine! Free Choice! Every four weeks MEDLEY brings
news of dozens of Quadraphonic selections and features a “‘Selec-
tion of the Month” in your favorite music category. In all, you will
have 17 purchase opportunities in the course of a year. No need
to buy a selection every time. You merely agree to purchase four
more hits in the next year at regular Quadraphonic Club prices
(usually $7.98). Choose from top labels like RCA, Warner Bros,,
Reprise, Atlantic, Elektra, Asylum . . . and more.

Automatic Shipments! To get the regular “Selection of the Month,”
do nothing; it will be sent automatically. If you want other selec-
tions, or none, advise us on the card always provided and return it
by the date specified. You always have at least 10 days to decide.
But, if you ever have less than 10 days to decide, you may return
your automatic selection to us at our expense for full credit.

Cancel whenever you wish after completing your membership agree-
ment by writing to us. If you remain a member, choose 1 selection
FREE for every 2 you buy at the regular Quadraphonic Club price.
(Postage and handling charge is added to each shipment.)

Free 10-Day Trial! If not satisfied, return your 4 hits after 10 days
and owe nothing. Mail coupon today!

RCA Music Service, 6550 E. 30th St., Indianapolis, Ind. 46219

SEND NO MONEY — MAIL COUPON TODAY!

Mail to: RCA Music Service Quadraphonic Club
P.0. Box RCA 1, Indianapolis, Ind. 46291

Please accept my trial membership in the RCA Quadraphonic
Club and send me the 4 hits | have chosen for 99¢. | agree to
buy as few as four more at the regular Quadraphonic Club price
in the next vyear, after which | may cance! my membership. |
understand | may refuse the automatic shipment of each “Selec-
tion of the Month,” order other selections, or none, by returning
the dated card always provided. {(Postage and handling charge

is added to each shipment.)
© SEND MY SELECTIONS ON (check one only): E
© RUSH ME THESE 4 SELECTIONS (indicate by number):

(] GUATRAPHONIC CARTRIDGES ] €D-4 RECORDS
| N ] N ]

© | am most interested in the following type of music — but | am
always free to choose from every category (check one only):

[ Today’s Sound (Rock/Soul/Folk) [ Classical
[] Easy Listening (Instrumental/Vocal)

O O M
[ Mrs. — —
[J Miss Please Print
Address
City _State
Phone (. N, _Zip
Area Code

memters; continental U.S.A. only;
Local taxes, if any,

Limited to new
one memktership per family.
will be added.

RGA .08 (72)

Check No. 37 on Reader Service Card



Future Developments

CBS Laboratories is field testing the
SQ Paramatrix decoder system, dem-
onstrating it at recent audio shows. It
is a very sophisticated system, using
fast switching gates to achieve separa-
tion on the order of 30 to 40 dB. Fig-

MAIN CHANNEL

ure 5 shows the basic concept. A sig-
nal applied to the LT terminal only,
without the logic action, results in the
generation of a unity signal at LF"” and
0.71 signals at LB” and RB”. The logic
action, in this instance, causes the
voltage-controlled switches (A and B)
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Fig. 5—Signal flow scheme of SQ Paramtrix decoder.

to become fully conductive, con-
veying equal and opposite signals to
LB” and RB”’ and thus resulting in can-
cellation. At the same time, the level
of the LF” is raised 3 dB to retain the
power balance. Other signal com-
binations and cancellation circuits
work in a similar manner. Because the
scheme uses selective cancellation,
rather than gain control, it is possible
to provide very short attack times,
which translates into high degrees to
cancellation or separation. It will be
noticed that there are some sim-
ilarities with QMX, and | agree with
most critics that the results can be
most impressive.

Audionics is now marketing yet an-
other unit, using a system called Shad-
ow Vector decoding. This profes-
sional-grade unit sells for $1250.00,
and reported sales are over 30. Rela-
tively few details of the system have
been made public, though the results
of the demonstrations have been very
impressive here as well. While the
Tate Directional Enhancement System
(DES) was not being shown at the
most recent hi-fi shows, its return is to
be expected. Results with the latest
version of the Tate DES were as differ-
ent from those of the Audionics Shad-
ow Vector as both were from the CBS
Paramatrix. Which is best? Well, all
are very impressive, with imaging
rather subtly different, so that making
an absolute choice here is rather like
successfully choosing a wife for some-
one else—possible but difficult.

Over in Great Britain, the BBC is
testing various systems (including
QMX), and work is still proceeding on
the Ambisonic concept. With this last,
the object is to create or rather recre-
ate the sound field as heard at the lis-
tener’s ears, and a special tetrahedral
array of cardioid microphones is em-
ployed. Research has been under-
taken by the University of Reading in
Britain, in conjunction with the Na-
tional Research Development Corp.,
but so far none of the record com-
panies have shown any great inter-
est—possibly because of the lack of
flexibility.

Back home, the big question still
concerns the NQRC and the FCC. If a
system is approved, then we will see
an immediate race to bring out suit-
able receivers. Many manufacturers
already have prototypes in the lab,
and Kenwood demonstrated a receiv-
er at the spring audio show in Wash-
ington, D.C. that could work happily
with four out of the five possible sys-
tems. However, the FCC might not
approve any system or might just put
off the decision for the time being.
We must wait and see. won
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All cartridges are not

created equal. Here’s proof.

ee.. lracking ability at low and middle
frequencies was exceptional...the high
level required half the tracking force
of most other cartridges...One of the
best 2-channel stereo cartridges and
better than most CD-4 types. o®

HI-FI NEWS AND RECORD REVIEW

Our new Super XLM MK Il ($125.) is the finest
cartridge available. It was engineered
solely for the true audiophile and the

serious music listener who own the very
finest components.

It embodies principles found in no other
cartridges, as evicﬁenced by our U.S. Patent.
It features a unique “induced magnet”
whereby the magnet is fixed and the
magnetism is induced into a tiny hollow
soft-iron collar. This collar in turn moves
between the pole pieces thereby allowing
for a major reduction in the mass of the
moving system. This LOW MASS permits the
Shibata type stylus to trace the most
intricate modulations of stereo and CD-4
record grooves with a feather-light tracking
force—as low as 3/, of a gram.

This results in super-linear pick up especially
at the higher frequencies of the audible
spectrum, which other cartridges either
distort or fail to pick up at all. This low ;

tracking force also assures minimal erosion o=
and a longer playing life for the records.

This family of LOW MASS Cartridges is also
offered with elliptical diamond stylus for
stereo play exclusively—the XLM MK 11 ($100)
and VLM MK 11 ($75).

For detailed specifications, write ADC.

v u.s. AT. NO. 3294405
A ADC Super XLMuwxn
DYNAMICS
CORPORATION

A BSR Company-New Miltord, Conn. 06776



( What's New in Audio

Stanton Gyropiose Turntable

This turntable features magnetic
suspension of the 12-in. aluminum
platter for reduced bearing wear as
well as lower rumble. The arm has a
single pivot point for both lateral and
vertical movement. Viscous-damped
cueing control is included, and drive

is via belt from a 24-pole synchronous
motor. Supplied with base, dust cov-
er, and Stanton cartridge. With the
TT681 stereo pickup, the Model 8004-I
costs $199.95. With a TT780 4-channe!
pickup, the Model 8004-1V costs
$224.95.

Circie No. 90 on Reader Service Card

SAE Mark XXV
Power Amplifier

This stereo power amplifier from
Scientific Audio Electronics provides
300 watts per channel at less than
0.1% THD from 10 Hz to 30 kHz and
less than 0.05% IM distortion. S/N ra-
tio is said to be 100 dB below rated
output. SAE states ther unique PSO
(paralleled-series-output) circuit,
which uses 16 output devices, can

drive hghly reactive loads, such as
electrostatic speakers, over a greater-
than-usual safe-operating area. Pro-
fessional version of this amplifier is in
rack-mount panel with handles, la-
belled Model 2500. Both versions
have forced-air cooling and are
priced at $1250. Five year SAE warran-
ty is transferable.

Circle No. 91 on Reader Service Card
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Sony PS-8750 Turntable

(R

¥

The PS-8750 direct-drive turntable
uses a quartz crystal-controlled oscil-
lator, yielding speeds said to be
99.997% accurate. Rumble, flutter,
and wow are claimed virtually non-
existent. Carbon fiber arm and pick-
up shell provide minimum resonance
level and low tracking mass. A photo-
electric cell replaces the usual mech-
anical tripping at the end of the disc; a
separate motor then powers arm lift-
off and return to rest position. The
price, including base and dust cover,
is $580.
Check No. 92 on Reader Service Card

Swiftcraft Dolby De-emphasis
Compensator

There are increasing numbers of
stations in metropolitan areas (30 at
last count) going over to Dolbyized
broadcasts because it can increase
their effective range considerably, for
Dolbyized listeners. For those people
who have a tape recorder with Dolby
but whose FM stereo tuner has the
previously-standard 75 microsecond
de-emphasis network at its output,
this compensator provides an easy
way to change the tuner’s outout over
to the newly approved 25 micro-
second de-emphasis network (for
Dolby). It works with any separate
Dolby unit. The Model 621 is a small
box with two cables for its output and
two jacks for input from the tuner.
Passive network inside is switchable
for either 25 or 75 microsecond cir-
cuit. Price is $12.95.

Check No. 93 on Reader Service Card
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The S750

CHANNEL A POWER LEVEL Sn

METER SENSITIVITY

alternative.

POWER  OFF

A FIEC E=

+OHANNEL B POWER LEVEL

GAIN SEMSITIVITY

SAE 2400 Professional Dual-Channel Power Amplifier

The 2400 Professional amplifier—SAE’s $750 alternative. We
give you maximum power, performance, reliability, and ver-
satility for your dollar.

POWER—200 watts RMS, per channel, both channels
driven into 4 or 8 Ohms from 20Hz to 20kHz at no
more than 0.05% Total Harmonic Distortion.
PERFORMANCE—~The 2400 is built to typical SAE
specifications which include extremely low IM Distortion
and low noise, as shown by the following graphs and
specifications:

2400 INTERMODULATION DISTORTION @ 8 OHMS, FULL POWER 40V RMS
Wik BOTH CHANNELS DRIVEN
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Other Specifications:

IM Distortion from 200mW to rated power at 4 or 8 Ohms with any 2 mixed
frequencies between 20Hz and 20kHz at 4/1 voltage ratio....... 0.05 % Max.
Input Sensitivity ...... ....1.5 volts, RMS
Frequency Response at rated power.......... ... £0.25dB, 20Hz to 20kHz

Noise ... ...........Greater than —100dB below rated power
Transient Response of any Square Wave .......... 2.5 g sec. rise and fall time
Slew Rate ......... [ e 40 V/u sec.

Dimensions .

= ‘FAront”Ean.eI: 19"Wx7 'H, Chassis: 11D
(excluding handles, controls and connections)

Specifications comply with FTC requirements for power amplifiers.
Check No. 43 on Reader Service Card

¢ Scientific Audio Electronics, Inc.
. P.O. Box 60271

¢ Terminal Annex

: Los Angeles, California 90060

. Please send me the reasons (including available literature}) why the SAE 2400
¢ Professional Amplifier is the “$750 Alternative.”

PaTy o _

RELIABILITY—Series-Output circuitry assures high current
capability without loss of wide power bandwidth, low leakage
current or super high slew rate. High demand reliability is
built in through the use of 8 triple dif('gused output transistors.
VERSATILITY—The 2400 is a very efficient power package,
weighing less than 42 lbs. and having a depth of only 11",
Available in black rack mount (as shown) or our traditional
satin gold and black.

OTHER FEATURES—Dual relay disconnect circuits, plug-in
board modules, feedback level control, direct power reading
VU meters and forced air cooling—features normally
associated with power amplifiers costing considerably more
than the SAE 2400.

COMMENT—You'd have to look a long time to find a power
amplifier that delivers so much value. Superb power, superior
performance and total reliability makes the SAE 2400 truly
the $750 alternative.

Components for the connoisseur.
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Four-Channel

Sound:
What

Do You Really

Hear?

T SOME TIME or other, most high-fidelity enthusi-
Aasts have flipped a switch back and forth between

mono and stereo and observed the striking dif-
ference in the sounds which were perceived. The present
article analyzes this difference into several attributes which
can be demonstrated by simple experiments. Then, going
on to quadraphonic the difference between it and stereo is
explored in a parallel manner. Several kinds of quad-
raphonic and pseudo-quadraphonic sound are discussed.

Mono Versus Stereo
The most obvious attribute of stereophonic sound, when
compared to monophonic sound, is directionality—the abil-

PREAMP IN POWER AMP OUT
TURNTABLE L
TAPE MON
R SWITCH

ADD-ON DECODER OR
EQUALIZER, ETC.

Fig. 1—Reversing the phase (inverting) one channel. Tape
monitor switch can be used for fast AB comparisons.
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Daniel Shanefield

ity to give the listener the perception that a sound is coming
from an identifiable direction. Stereophonic equipment
provides for differences in volume between the left and
right channels, and also differences in phase, and each of
these contributes to the directionality effect. Of course,
these differences are not present in a mono system.

(Another word, separation, has often been used in other
discussions, but it has somewhat different meaning. While
separation refers to an objective difference in volume alone,
the word directionality as used here refers to a subjective il-
lusion, caused by differences in volume, phase, and possibly
additional factors.)

A second attribute is spaciousness—that is, the perception
that a sound source is spread out over a long line or a large
area. Sounds that seem to emanate from several different di-
rections will provide a spacious feeling to some degree, but
there is more to it than that. Even if a soloist is performing at
a single spot, and directionality is therefore not involved,
the listener can still be given the feeling that there is a large
stage around the soloist.

Part of this spacious feeling can be generated by one
channel being out of phase with the other. If a mono music
recording is played through speakers or headphones, and
the phase of one channel is suddenly reversed, the music
will seem to spread out toward the left and right. There are
several ways to do this. The simplest is to reverse the wires at
one speaker (or headphone). To get quick AB comparisons
while the music is playing, one can wire a DPDT switch into
one channel.

There is another method which is probably easier for most
people to accomplish, since it does not require the addition
of a switch. In this method, one uses an amplifier or equal-
izer which has an odd number of inverting stages, thereby
changing the phase, and only one channel is passed through
it (see Fig. 1). The Bose 901 equalizer is an example of such a
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TWICE AGAIN,

ORY REPEATS ITSELF.

Carrying on the innovative tradition of our almost
ninety year involvement in music,

Yamaha announces a double breakthrough in all-FET technology.
Yamaha's B-1.

Yamaha's C-1.

At $1800, you've never seen a pream-
plifier like this before.

It's so different we call it the Master
Control Center. You'll call it well worth
waiting for.

From input to output, it's the first
to use advanced FET's exclusively
throughout the signal path.

Yamaha's C-1 is made for per-
fectionists who appreciate the superb
clear tonality and exceedingly low dis-
tortion that only FET's can bring.

For advanced audiophiles who want
the complete control over literally
thousands of audio variables that only
the most advanced circuits and fea-
tures can offer.

A built-in oscillator.

Consider the C-1's unique built-in
oscillator with level control, a profes-
sional test instrument that’s usually
found only in sophisticated audio labs.

By generating both random “pink”
noise as well as the four most useful
test tones (70 Hz, 333 Hz, 1 kHz and
10 kHz), the C-1's oscillator can be put
to a variety of tasks:

Determining the precise phono im-
pedance loading, checking the fre-
quency response of speakers, A-B
speaker comparisons, setting up a tape
deck, balancing the output level of an
entire system. and balancing room
acoustics. You'll discover more and
more uses as you go along.

(A word of caution: because the C-1's
oscillator can be used externally, all
your audiophile friends will want to
use it to test their own components.)

Where most other manufacturers
usea negative feedback design in their
phono equalizer amplifiers, Yamaha
specified the more sophisticated pas-
sive interstage equalizer (CR-type).
The results were worth it:

Greater stability, lower distortion,
superior tonality.

In our all-out effort to reduce noise
at all preamp output levels (not just at

maximum output), the C-1 features a
unique four-gang volume control that
simultaneously adjusts inputs and
outputs.

You're totally in control.

With the C-1's selectable equaliza-
tion controls for presence and acoustic
balance, you enjoy the equivalent of
a separate equalizer. For those occa-
sions when you don’t want to use
equalization controls, the C-1's special
circuitry lets vou bypass them
completely.

Another unique feature that sets
the Yamaha C-1 Master Control Center
apart from other so-called state-of-the-
art preamplifiers:

Six-position selectable phono imped-
ance that allows your cartridge to be
precisely loaded for optimum high fre-
quency performance.

The Yamaha C-1's absolute control
over sound also inciudes u pair of extra
widerange (—50 db to +6 db) peak
reading meters. Electronic damping
provides both faster peak reudings
and slower decay, assuring precise
monitoring. You can also use the C-1I's
meters to monitor any external com-
ponent that doesn’t have meters.

Writing in Audio about our unique
metering system, Bascom H. King
stated:

‘..by far the most accurate and
meaningtul of any meter set-up seen
thus far”

Individual level controls let you
balance the input from all signal
sources, except the tuner. (Yamaha's
companion tuner, the CT-7000, has its
own variable output level adjustment.)
So the volume level stays the same
when you switch, for example, from
tape to phono, tuner to aux, ete.

And there’s more.

Enough that once you hear the
Yamaha C-1, you'll never be satisfied
with another preamplifier again.

At $1600, it's already redefined state-
of-the-art amplifier performance in a
lot of people’s minds. Yours might be
next.

Revolutionary Vertical-FET design
produces a completely different kind
of sound. Clean, open and transparent.
With a richness that goes beyond the
best vacuum tube amplifiers.

And, up to now, unavailable.

Worth the wait.

As late as a few years ago, there
existed only two types of transistors:
bipolur and horizontal FET. Each
operated in a completely different
manner.

The bipolar device uses input
current to control output current. On
the other hand, the horizontal FET
uses input voltage to control output
current —a more suitable audio tech-
nique that's quite similar to vacuum
triode tube design. (Both use input
voltage to control output current; both
have sharp cut-off characteristics
which eliminate high-order harmonics
and notch distortion.)

Only there was a small problem.

Because current passage was
restricted to a single path. the hori-
zontal FET didn't produce enough
power to be used in the output stages
of a power amplifier.

Then, in 1971, Prof. Nishizawa of
"Tohoku University drastically changed
the FET's internal structure. The
shape of the voltage-controlled con-
striction was altered to let the current
take an almost infinite number of
paths.

And so, the Vertical-FET was born.

During the past three years, work-
ing exclusively with Prof. Nishizawa,
Yamaha's engineers have brought the
Vertical-FET to the forefront of audio
technology, where it serves as both
driving and output devices in our new
B-1 amplifier.

The B-1's rated 150 watts per chan-

nel (20 Hz to 20 kHz. less than 0.1%
THD) are produced by only two
Vertical-FET output devices per
channel.

Compare that with the minimum of
six to eight output devices per chan-
nel found on most other amps!

Yamaha knows that fewer output
devices minimize the distortion caused
by out-of-balance output devices
during transistor switching cycles.
And maximize tonality.

People are talking.

Here's what Julian Hirsch of Stereo
Review had to say about the power-
handling capacity of Yamaha's new
Vertical-FET:

“Each of the FET’s is about the size
of an ordinary power transistor, but
it can dissipate 300 watts!”

Audios Bascom 1. King observed
that the B-1's power output at visual
onset of clipping for an 8-ohm load was
220 watts —46% over spec!

So you can see that our 8-ohm rating
of 150 watts is quite conservative
indeed!

Because the B3-1 is used as a ref-
erence amp by many of our dealers,
we supply an optional control unit that
can A-Bup to five pair of speakers and
balance them for efficiency at the head
amp. Without the insertion of T-pads
that degrade low-end response by
decreasing damping characteristics.

It’s called the UC1. It costs $250.
And you don't have to be a Yamaha
audio dealer to own one.

Besides speaker switching, the
UC-1's exira wide-range peak delay
meters, with faster peak and slower
decay like those on the C-1 (but cali-
brated inboth dB's and watts of power
output), offer an extremely precise
monitoring capability to your system.

Yamaba’s C-1 and B-1. $3650 the
pair, with the UC-1 control unit.

After you hear them together, you'll
never he satisfied with anything less.

S YAMAHA

International Corp., P.O. Box 6600, Buena Park, Calif. 90620
Check No. 52 on Reader Service Card



component. Or, instead of an equalizer, one could use just
the right front channel of most types of SQ decoder or de-
coder-amplifier, switched to stereo (not 5Q). Also, many
tape recorders switched to source will accomplish this.
However, some equipment such as the BSR Metrotec FEW-
2 equalizer does not change the phase in the manner need-
ed here and would not serve this purpose.

To test a given component to determine whether it can be
used for the experiment, place the left and right speakers
close to each other. Pay particular attention to low-pitched
sounds. If the sound volume decreases when the com-
ponent is switched into one channel, then the phase is
being reversed properly. But if no large change in bass vol-
ume occurs, then a different type of component should be
sought for the experiment.

If the sound volume increases, then the speakers were im-
properly phased in the first place, and the wires leading to
one speaker should be reversed. The component is doing its
job, however, and it can be used for the experiment.

The synthesized spaciousness experiment consists of lis-
tening to music through the circuit of Fig. 1 and switching
the Tape Mon switch in and out quickly. If loudspeakers are
used instead of headphones, the listener should be equidis-
tant between the speakers. When the 180° phase reversal is
switched in, the apparent source of sound should seem to
spread out.

To make use of this effect, several new types of head-
phones have switches to change the phase of one channel
to various degrees. Examples are the Koss Phase/2+2 and
the Audiotec Electrostatics.

PREAMP
->
TURNTABLE L ~ > To
TAPE MON| &
R SWITCH POWER
- -> AMP
:
HWHW - >
" e
R ) Y PATCH CORDS
50K 1K
y
BLEND ¥ A 1

ADD- ON DECODER

Fig. 2—Blend potentiometer for front channels. If add-on
unit is not used, a built-in decoder can be blended by at-
taching pot to Tape Out instead of Tape In.

Unfortunately, a constant phase difference of 180° gives
the illusion of a hole in the middle of the performing stage.
Switching to true stereo provides a much stronger effect of
directionality and spaciousness, and it does so without the
hole in the middle. The reason is that true stereo includes a
variety of complex phase differences, and this has a better
effect than one simple phase difference.

Turning now to a different effect, headphones operated
in the stereo mode sometimes produce an illusion that the
instruments in an orchestra are spread out more than they
were in the actual performance. To correct such exagger-
ations, blend devices are offered commercially which mix
mid-bass frequencies to a controllable degree, restoring re-
alistic dimensions. A simplified version of such a device is
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shown in Fig. 2. All frequencies are affected equally, which
is usually a satisfactory arrangement.

It is interesting that a quadraphonic decoder/synthesizer
can give a good illusion of stereo spaciousness when it is
used to change the left (or right) channel phase of signals
coming from a mono source. This can be demonstrated as
follows. While playing a 2-channel stereo recording through
a 4-channel matrix system, turn off the right-front and right-
back speakers. Switch the decoder/synthesizer to stereo, so
that the synthesizer (sometimes called Composer circuit) is
not operating. Of course, you will now be hearing only the
left channel, which is monophonic sound played through
two loudspeakers. Face the left wall and note that the sound
seems to emanate from a spot in the middle, in typical mono
fashion. Switch the decoder/synthesizer to either SQ or
Synthesize, and note that the sound seems to spread out
over the whole wall, with a much increased feeling of spa-
ciousness.

A synthesizer changes the phases of different sounds in a
fairly complex manner, and it also changes the volumes. The
question immediately comes up, “Will a synthesizer there-
fore create a good illusion of front-to-back spaciousness in a
four-speaker system playing stereo records?’’ This will be
discussed in a later section.

Another illusion of spaciousness using a mono source is
obtainable by turning one (but only one) of the loudspeak-
ers around to face the wall. It should be about 1-1/2 ft. away
and aimed at aslight angle, to reflect the sound to the listen-
er. For the two channels, sounds of various wavelengths will
be out of phase by different amounts. Also, this system in-
troduces complex reflections. The illusion is pleasant and
can enhance the enjoyment of mono recordings.

Recent reissues of old mono records are often modified
by the record companies to provide “electronically re-
processed stereo.” One of the possible methods involves a
““Madsen tube,” (1) which delays the sound of one channel
by passing it through the air between a loudspeaker and a
microphone. Reverberations similar to those of a concert
hall can also be added by this means, to generate quad-
raphonic effects, although purely electronic reverb is more
commonly used.

While we are dealing with out-of-phase but otherwise
mono sounds, it should be remembered that 180° reversed
phase signals, when 100% combined electrically, cancel out
and leave zero signal. (Other words which are sometimes
used to describe this are “mixing’’ or “adding’’ to give “de-
structive interference.”’) The interesting fact is that if the sig-
nals are combined in your head, as in the 180° phase rever-
sal experiment described above, there is no cancellation.

In commercial mono recording, it is common to mix sev-
eral microphone channels electrically. Is there significant
cancellation of out-of-phase sounds in mixed mono? If so,
something in stereo which we could call richness would be
lost in mono. (Once again, this might have a bearing on
quadraphonic sound.) However, it happens that it is quite
possible to mix channels with little net loss, because can-
cellation is compensated by new waves which are added
only slightly out of phase and do not cancel. What is lost just
about equals what is gained.

Experiments may be made to test for loss of richness in
mono, as follows. Hook up both the left and right speakers
(or phones) in parallel, with both connected to the left
channel amplifier output. Select a particularly noise-free
stereodisc recording,having practically no sound in the spir-
al grooves which run between the recorded bands, and play
it in stereo. Of course, you will hear only the left channel.
Listen for complex music which might be described as rich.
Now switch back and forth between stereo and mono. In
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THE INNOVATORS. BY BOSE.

The only Direct/Reflecting loudspeaker systems.

The Bose 901, 501 and Model 301. The only speak-
er systems that meet the two basic recuirements for
preserving the qualities of live music :n reproduced
sound: the proper balance of reflected and direct
sound for spaciousness and clarity: and flat power
radiation to assure correct frequency balance and
accurate reproduction of instrumental timbre in an
actual listening environment.

The internationally acclaimed 90 l®system util-
izing nine full range drivers with an active equalizer
to provide the ideal balance of reflected to direct
sound at all frequencies, setting the standard for
lifelike music reproduction in the honie.

The unconventional 501 incorporating an excep-
tionally linear 10 woofer and two rearward facing
tweeters to furnish many of the performance advan-
tages of the 901 system, but at substantially lower
cost.

Model 301 Patents Issued and Pending

The new Model 301 offering a unique combina-
tion: of features: Asymmetrical Design, a Direct
Energy Control and a Dual Frequency Crossover™
network. This achieves reflected and direct sound
with flat power radiation in a bookshelf enclosure,
producing a sound quality that is extraordinary
from so compact a speaxer at so low a price.

The innovative speakers. From Bose. Each unique
in concept and design to provide the maximum
mus:cal enjoyment for your home. One of them
will ideal'y meet your requirements.

Shown akbove, left to right, 501, 901, and Model 301.
For information. write to us at room AS.

W /LS =

The Mountair, Framingham. MA 01701



the mono mode, the L and R channels are combined, and
any significant cancellation will be heard during the AB
comparison.

You can repeat this with a noisy record and observe the
cancellation of noise when you switch to mono this time.
This is due to the way the two transducers are wired in the
pickup cartridge, whereby pure vertical motion results in
left minus right signals, which amount to nearly zero. A
large percentage of the noise (caused by dirt and defects)
leads to the cancelled vertical motion of the needle. But
with a quiet record, the musical vibrations are not purely
vertical. Adding the right channel (by switching to mono)
puts in just as much new recorded sound as it cancels, so no
significant richness is lost.

1t should be noted that a small amount of noise can give a
mistaken illusion of better high frequency response, (2 so a
good, noise-free record is essential for a true test of rich-
ness. With such a record, there is practically no loss-of-rich-
ness effect.

Stereo Versus Quad

Let us consider directionality again, but this time from a
front-to-back standpoint. For a strong effect it requires the
additional channels of quadraphonic sound. Some newer
serious music, such as Leonard Bernstein’s Mass, is being ar-
ranged specifically for quadraphonic, and much popular
music is also. For these the directionality of quadraphonic is
necessary for fidelity to the original.

Since the older music which we call “classical” is not
meant to be performed behind the listener, it might seem as
though front-to-back directionality would be superfluous
for that kind of music. However, it turns out that the illusion
of reverberations with long time constants can be generated
in the listening room if suitably-delayed sounds are added at
the back of the room. Thus, directionality can be useful in
creating another dimension of spaciousness. But let us ex-
plore further into the directionality effects themselves.

Much literature has already been published on the ac-
curacy of directionality achievable with various kinds of
matrix decoders. (3) Here are a few additional points.

Front-to-back directionality (or the illusion of “separa-
tion”’) can be improved in some older types of SQ decoders
by blending the left-front and right-front channels. These
decoders allow considerable leakage of the back channels
into the front, and vice versa. The leakage is particularly no-
ticeable in the front, since more of the listener’s attention is
usually concentrated there. The leaked back signal which
shows up in front is often out of phase between the left and
right channels. A blend pot such as the one described in Fig.
2 tends to cancel this signal. While some L to R separation is
lost by this means, it is often exaggerated in matrixed
records anyhow, and more is usually gained than is lost by
front L+R blending. (Some types of decoders blend the
back channels, in a variable manner. However, with only a
fixed resistor, front blending appears to be more effective.)

It should be remembered that only slight differences in
volume and phase are necessary to provide a rather strong
feeling of directionality. Listeners are often disappointed
when they turn off three speakers and listen to just one, and
the sounds which should be coming from four different di-
rections seem to be playing at nearly constant volume from
that one speaker. Variations in volume and phase are not
impressive from one speaker, but they are sufficient to pro-
vide plenty of the directionality illusion when all four speak-
ers are operating.

Regarding quadraphonic headphones, you can tell front
from back with some of the new quad phones. Doubters
should try the following in any hi-fi showroom. Play musicin

l//
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the stereo mode in which front and back channels are com
ing from the same source, undecoded. Turn the front chan-
nel on and the back channel off, and then vice versa, for a
fast AB comparison. While the best phones have definite
front-to-back directionality, it is not as strong an effect as
with speakers. Comparative reviews of some quadraphonic
phones have been published in Audio. 4

For many readers the spaciousness aspect of quad will be
the part of this discussion which is of the most interest, par-
ticularly if muchof theirlistening is to classical music. When
4-channel spaciousness is demonstrated, the quadraphonic
system usually beats stereo by at least as wide a margin as
stereo provides in exceeding mono. Typically, a classical SQ
disc, such as the Vanguard VSQ-30021 recording of Pet-
rouchka, is played with a quadraphonic system. Then the
back channels are switched off and a stereo record is played.
No contest.

However, the listener should say immediately, “That was
not a fair contest in the first place.” For one thing, the same
record was not used for both tests. The addition of back
speakers can give a strong spaciousness effect, even without
the decoding.

As with the mono-versus-stereo tests, we can estimate the
effectiveness of two channels versus four channels with an
AB test. Most 4-channel amplifiers have a switch marked
2-CH/4-CH with which you can make the comparison. Keep
the back speakers on all the time, and use a quadraphonic
recording.

If the 2-CH position cuts off the back speakers, as it usual-
ly does with discrete tape systems, leave the switch in the
4-CH position to operate all four speakers continuously.
Connect patch cords to the 4-channel tape monitor jacks,
and touch the hot leads of the front and back channels to-
gether to hear the effect of only two signa! channels playing
through four speakers. If the circuit diagram of the tape
monitor does not show at least 1000 ohms of series resist-
ance at its output in the preamps involved, add 1K resistors
in series for protection.

With the four-speaker setup {(with the front and back
channels combined, as above) there is still another problem
in trying to make a fair test comparison of four separate
channels. When the two channels are playing thrdugh the
four speakers, there is an unpleasant phenomenon which
has been called “the flat radiator” effect(), in which the
sound seems to be coming from the middles of the left and
right walls. By comparison, true quadraphonia has blended,
complex phase mixtures which spread the apparent sound
sources similarly to the way stereo does when compared to
mono. The difference in the degree of blending tends to
mask other effects which are of more interest.

The arrangement shown in Fig. 3 eliminates this problem,
by blending during the 2-channel part of the test. In addi-
tion, the sound will reflect back and forth from left to right
several times before working its way to the listener’s ears.
This causes the apparent reverberation time to be longer
than that usually heard in household rooms, thus providing
some of the feeling of a large concert hall.

Some of the author’s friends call the configuration of Fig.
3 the Shanefield speaker setup,” or ”’S-cubed.” Other ac-
quaintances call it “quadraphony.” Regardless of the name,
it will give true quadraphonic some pretty tough com-
petition, with classical music.

Another mode of creating quadraphonic effects from
stereo recordings is the electronic Synthesizer or Composer
circuit built into many matrix decoders. The wiring diagrams
of several popular models indicate that these use the de-
coders themselves, with a few attenuating resistors added,
to change the phases of the back channels in a complex way.
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Dual 1225

Dual 1249

eader Service Card

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

If you were to replace any of your present
components, would you know exactly what its successor
would be? And then buy it without further consideration®
Perhaps. But we think it more likely that you would look
for more information, either in a music/equipment
magazine or from a knowledgeable friend. Probably
from both.

Which brings us to turntables ... and Dual.

Each year we hear from a sampling of Dual
owners in response to a lengthy questionnaire. A high
percentage tell us they're now on their second Dual. An
even higher percentage formerly owned manual
turntables. And nearly all rate their Duals as either
“excellent” or "good.’

Although there are other fine turntables, few
match Dual’s reputation for quality performance and
reliability, and none match Dual's operational versatility.
For example, if you want to be able to play records in
sequence, you have four single-play/multi-play Duals
to choose from. If you simply want fully automatic
convenience in a single-play-only turntable, you have
two to choose from. And there is now a semi-
automatic Dual.

The way a tonearm is moved to and from the
record is not critical. Nor is the type of drive system.
What is critical is how faithfully the tonearm permits the
stylus to follow the contours of the groove and how
accurately and quietly the platter rotates. To compromise
with quality in these respects can risk damage to your
precious records and produce sounds which were
never recorded.

Every Dual, from the 1225 to the CS701, provides
more precision than you may ever need. Which is why
more component owners —audio experts, hifi editors,
record reviewers and readers of the music/equipment
magazines—own Duals than any other turntable.

There's no better recommendation we can offer
you. Or that you can offer to your best friend. Unless you
happen to own a Dual yourself.

Dual 1225. Fully automatic, single-ploy/mulﬁ-ploy. Viscous damped
cue-control, pitch-control. 10%" platter. $139.95, less base.
Dual 1226, with cast platter, rotating single-play spindle, $169.95.

Dual 1228, with gimballed tonearm, synchronous motor, illuminated
strobe, variable tracking angle, $199.95.

Dual 1249. Fully automatic, single-play/multi-play. Belt drive

12" dynamically-balanced platter. $279.95, less base. Full-size single-
play models include: Dual 510, semi-automatic, $199.95; Dual 601
fully automatic, $249.95. (Dual CS601, with base and cover, $270.)

Dual CS701. Fully automatic, single-play. D.C. brushless, electronic
direct drive motor: tuned anti-resonance filters. $400, including
base and cover.

Dual CS701

Exclusive U.S. Distribution Agency for Dual
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Fig. 3—Reflected-sound synthetic 4-channel arrangement,
to increase the spaciousness illusion of stereo classical mu-
sic. This provides blend, reverb, and complex phase
changes.

For completeness, it should be mentioned here that
simple, 180° phase reversal in the back speakers has no ef-
fect on the overall feeling of spaciousness. Very complex
phase changes are required in the back in order to have
even a minimal effect.

Now we come to matrix decoding of four-channel
recordings. This appears to give another slight improvement
in spaciousness, compared to the above mentioned modes.
There ar some sections of some records where the effect
on classical music is quite pronounced. For an example, lis-
ten to the pulsating drums in the Vanguard Petrouchka,
VSQ-30021, 2/3 in on side 2 (49 mm from the beginning of
the recorded grooves). With a full-logic decoder, these
beats create vibrant excitement which cannot be conveyed
in words.

The pulsation frequency is about 3 Hz, and it is not to be
confused with “pumping” or “breathing” effects occurring
at about 1.0 or 0.5 Hz in poorly-designed logic decoders. By
contrast, these pulsations are in the recording itself, as de-
termined by microscopic examination and by the fact that
they are slightly audible with no decoder. Similar vibrant,
pulsating sounds are evident in drum beats and plucked
bass string notes in other quadraphonic recordings.

But here is an important question. Is this fidelity to the
original performance? In view of the fact that studios are
known to add reverb to records(), a bit of skepticism might
be appropriate here. The author has never heard anything
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like this in a concert hall, although it is admittedly a pleas-
urable effect.

When it comes to four-channel discrete tapes, the im-
provement in spaciousness over SQ is rather small, and in
many cases it seems to be zero. Some parts of some tapes re-
ally show an unmistakable difference—but, once again, is it
fidelity? The discrete Q8 cartridge version of Boulez con-
ducting the Bartok Miraculous Mandarin (Columbia MAQ-
31368) is a good example. At the beginning and end of track
2 there are drum beats in which the sound transient begins
at the front of the room and decays to the center or back. If
you face the side wall, you can hear and feel the booms
sweeping across you. This is exciting but probably in-
accurate.

For a comparison with matrix decoding, listen to the SQ
disc version of this performance (Columbia MQ-31368). The
effects are not quite as strong as in the Q8 version.

The above examples should not be taken as an assertion
that all the really strong effects in quadraphonic recordings
are artificially enhanced. There are many examples in each
of the quadraphonic formats in which quite natural realism
is provided. And even the occasional effects which sound
suspicious are at least lots of fun.

Now we have to wrap up several other questions which
are suggested by the mono-stereo analyses discussed ear-
lier. Do quadraphonic headphones enhance spaciousness
more than quad loudspeakers? As previously reported in
Audio), the answer is “No.” The probable reason is that
the headphones lack reverberation, while loudspeakers
make full use of the listening room. The partial L +R blend
setup of Fig. 2 is recommended, but only between the front
channels.

For AB comparisons of two versus four channels heard
through four-channel phones, be sure that the degree of
blend is the same in both modes. Otherwise, an unfair test
will result, somewhat analogous to the discussion leading to
Fig. 3. Headphone listening is particularly sensitive to blend-
ing, and this alone can improve the sound to some extent.

What about richness? Is significant music cancelled when
the front and back channels are mixed and not decoded?
Experiments similar to the L plus R mixing tell us there is no
audible loss, at least with regard to the richness itself (not
considering spaciousness, etc.).

A bonus with quadraphonia comes from the fact that the
addition of two back speakers definitely contributes to the
efficiency of coupling to the air, and also, more amplifier
power is ordinarily used in a four-channel system. The low-
bass transients really sock you when they are generated by
four speakers at the corners of the room.

How does it all add up? For some listeners only the best of
everything will be good enough. For others the use of vari-
ous synthesizing or decoding systems will suffice, especially
as an interim arrangement while a more complete system is
being accumulated. o
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Heath introduces a timeless new concept
in component music system versatility.

Modularity for flexibility.
The system that expands, adapts.
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The system that is what you want it to be — always.

Module I — Tuner/Control Center

A superb AM/FM tuner with digital
readout, an exceptional 2 +2 preamplifier
with a headphone amplifier, tape dubbing
facilities, and unusually versatile
controls. All in one. Unique. Unmatched.
The heart of the MODULUS system.

The Tuner — quality you can hear. Four
12" LEDs display broadcast-only frequencies
measured by its digital counter. Careful
AM design with 6 1\ sensitivity, over 60 dB
selectivity. Purely superb FM with 1.7 4V
sensitivity, digital discriminator tor less
than 0.3% distortion, LC filter for over
100 dB selectivity, adjustable muting,

PLL Multiplex, multipath outputs.
2+2Preamplifier — the quiet one.
Distortion levels below 0.05% at full output;
hum and noise as low as 80 dB below full
output; new phono section design with
over 94 dB dvnamic range. Amplification
for 2 or 4 channel headphones. Tape
dubbing for 2 or 4 channel recordings.
Full 4-channel capability in every section.

Versatile Control Center. Complete
command. Functions are selected by
twenty-one pushbuttons — each with
lighted tip to show which are activated.
They select output, 8 inputs, 5
modes, plus hi & lo filters, loudness, tone
flat, squelch defeat, FM Dolby, and
Power. Controls include: separate Baxandall
bass and treble controls for front and
rear channels, separate level controls for
each channel, master volume, and tuning.
Meters include: 4 output meters with
40 dB dynamic range and peak-reading
capability; signal-strength and center-
tune meters. Speaker protection.

Modular kit construction. 14 circuit
boards, 4 wiring harnesses, 28 ICs, 134
transistors, 35 diodes, built-in test meter.
Space for plug-in SQ, FM Dolby, CD-4.

Modulel — forhatitis, whatitcan
be, surprisingly low cost — 599.95

Modules II & III — Stereo Power

Expand your MODULUS system with
your choice of stereo power amplifiers.
Module Il, 35 watts per channel.

Module I1I, 60 watts per channel. 35

or 60 watts: min. RMS, per channel
into 8 ohms at less than 0.1% total
harmonic distortion from 20-20,000 Hz.

Front panel Main and Remote speaker
switching; lighted Power Button; rear
panel level controls, and Heath’s unique
polavized speaker connectors end phasing
problems. Easy to build.

Both amplifiers are styled to match
Module I. And unlike others, these look
so good you’ll want people to see them.
Diecast front panel, massive side-mounted
black heat sinks, and simulated
walnut-grain metal side accents.

Add one of either power to make a
MODULUS Stereo Receiver. Add two of
either power to make a MODULUS
4-Channel Receiver. Module 11, 159.95.
Module I, 179.95

Module IV — FM Dolby.

To enjoy the reduced noise and
increased dynamic range of specially-
encoded Dolby FM broadcasts, add this
option. It fits inside the Module | Tuner/
Control. Module 1V, 39.95.

Module V — CD-4 Demodulator.
Add the spacious quadraphonic sound
of CD-4 discrete 4-channel recordings
with this option. And no external black
boxes as it slips securely inside Module 1.
Module V, 79.95.

Module VI — SQ Decoder.

Sophisticated circuitry with full logic
and variable blend enhancement for
excellent quadraphonic separation from
matrixed records, tapes and FM broadcasts.
Like the others, it fits inside Module .
Module V1, 49.95.

MODULUS - today and tomorrow.

Check No. 22 on Reader Service Card
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MODULUS - as you li it. -
To change as you wish.

A Digital AM/FM Tuner/2-4 Ch.
Preamp/Control Center

A 4-Channel Receiver
— high or medium power

——— mmeer
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! WOTOTOTG OGO
3 DB Q0

Sophisticated Optional Capabilities

FM | SQ
Dolby Decoder

For information on
MODULUS
send coupon below.

HEATH Heath Company

Dept.41-11
LTl o =TT @l Benton Harbor, MI 49022

Please send information on the
new MODULUS music system
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Fine amplifiers produce
excellent square waves.

SAE Mark 3C HARMAN KARDON CITATION 16 CROWN DC-300A

20 kHz 20 H; 20 kHz 20 kH

The finest separate power sound, but itis, in a unique  if the musical wave is to pass
amplifiers produce excellent  way, sound itself. The square through undamaged.
square waves. Quality orien- wave possesses the complex-  Square wave measure-

ted designers and engineers ity of a musical wave form. ments do not replace conven-
know that square wave res-  Both have a fundamental and tional methods of testing com-
ponse is profoundly useful a series of harmonics that ponents. Yet it can be said
because it is a precise pro-  have a set relationship to one that an instrument which fails
jection of musical quality. another. The square wave to produce excellent square

Not only does the square  must be able to pass through waves is limited in musical
wave “mirror” the quality of the amplifier without damage authenticity.

All square wave measurements 10V peak to peak

harman/kardon



Onereceiver matches the
square waves of fine amplifiers.

IMAN

The new Harman Kardon
430 receiver displays square
wave response that is indis-
tinguishable from the finest
power amplifiers. A listening
test will reveal that the 430, in
all but absolute power levels,
is the sonic equivalent of any
individual component system
your dealer can demonstrate.

The implication of a compari-
son with conventional recei-
Vers is obvious.

The square wave repro-
duced here is not that of the
430 power amplifier section
alone. Amazingly, it is the
square wave achieved by the
430 amplifier and preampli-
fier operating together!

The 430 AM/EM tuner is
consistent with the outstand-
ing perfarmance quality of
the amplifier and preamplifier.
It is sensitive, receiving
even distant stations with ease
and without distortion. The
tuner is also characterized by
excellent selectivity and
signal-to-noise ratio.

The 430 functions with two
separate power supplies,

one for each channel—the
Harman Kardon "“twin-power”
concept. No matter how much
energy is called for by
dynamic music passages,
performance of one channel is
not affected by the other.

At Harman Kardon, tech-
nical advances are pursued
not for their own sake, but as
methods of predicting and
Improving music quality. It is
in this context that we have
prepared our literature on the
430 as well as our booklet:
Square Wave Analysis of
Audio Amplifier Performance.
Your Harman Kardon special-
ist dealer can supply both. Or
write to us directly at Harman
Kardon, 55 Ames Court,
Plainview, N.Y. 11803.

harman/kardon 430
twin power
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TEAC A-3340S

Buying presents for the choosy audiophile
can be quite a chore for those
who.aren't ‘‘into"’ the field as deeply as he is.
While Joe Audiophile knows exactly what hot,
new piece of gear will make his Christmas Day,
his relatives and friends usually need
some prompting. Here then are a few suggestions,
one of which is certain to satisfy Joe.

And if you're Joe, just leave this spread open
in some strategic spot, with a circle around
what would make your Christmas merry!

Maraniz 5420 cassetie deck

JVC 4VR-5446X receiver
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Hariley Zodiac ‘75 speaker
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