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Never before
has there been a ,
receiver like the 387. e e
Power and purpose are implicit ;,
in its every distinctive line. . .

from its bold new high-visibility dial face to
the sweep of its comprehensive control panel.
And just wait until you experience the 387’s effortless
performance! A new kind of receiver power is yours to command —
instantaneous, undistorted, unmatched for flexibility and responsiveness.

Inside, the 387 justifies its advanced exterior. Here are tomorrow’s electronics . . .
Integrated Circuits, Field Effect Transistors, solderless connections, and electronic safeguard
systems to keep the 387’s 270 Watts of power totally usable under all conditions.

Decades of manufacturing experience and engineering skill have gone into the 387. But to really
appreciate how its designers have totally rejected the ordinary, you must see it and hear it.

SCOTT 387 AM/FM STEREO RECEIVER

—

FM STEREO PERFECTUNE
M AM

EXTRA

PHONO

=

New Modutron Circuit Board Ex-
change Policy: Takes over after your
warranty expires; insures quick, inex-
pensive replacement of any plug-in
printed circuit board for as long as
you own your Scott unit.

»
—d
New solderless connection tech-
niques: Tension-wrapped termi-
nal connections plus plug-in cir-
cuit modules result in the kind of
reliability associated with aero-
space applications.

Computer-activated “Perfectune”
light: Perfectune computer de-
cides when you’re tuned for the
best reception and lowest distor-
tion, then snaps on the Perfectune
light.

387 SPECIFICATIONS

AMPLIFIER SECTION: Total power (+1 dB) 270 Watts @
4 Ohms; IHF music power, 220 Watts @ 4 Ohms; 140 Watts
@ 8 Ohms; Continuous output, with one channel driven,
100/100 Watts @ 4 Ohms; 63/63 Watts @ 8 Ohms; Continu-
ous output, with both channels driven, 85/85 Watts @ 4
Ohms; 55/55 Watts @ 8 Ohms; Harmonic distortion, 0.5% at
rated output; IHF power bandwidth, 10 Hz — 38 kHz; Hum
and noise, phone, —70 dB. TUNER SECTION: (FM); Usable
sensitivity (IHF), 1.9 uV; Stereo separation, 40 dB; Capture

Ultra-reliable Integrated Cir-
cuits: Seven IC’s are included in
the 387 . . . totalling 91 transis-
tors, 28 diodes, and 109 resistors.

HSCOTT:

ratio, 2.5 dB; Signal/Noise ratio, 65 dB; Cross modulation
rejection, 80 dB; Selectivity, 42 dB. TUNER SECTION:
(AM); Sensitivity (IHF), 4 uV @ 600 kHz; Selectivity (IHF),
32dB.

Price: $449.95 Accessory case, extra.

Prices and specifications subject to change without notice.

For detailed specifications, write:

H. H. Scott, Inc., Dept. 0190

111 Powdermill Road, Maynard, Mass. 01754
Export: Scott International, Maynard, Mass. 01754
© 1970, H. H. Scott, Inc.



““We have never tested a recorder at this price level that
could match the 1200U. Its only real competition would
seem to come from the $500-and-up class of recorders.”

— STEREQ REVIEW, 1969

When it comes to performance, our A-1200U is the only professional-quality machine
on the market for less than $300. And we wouldn’t con you pros.

True, this deck isn’t set up with professional rack mountings, studio cutput lines or
N.A.B. reels —it’s designed for home use. But it’s right at home with a lot of pros we know.
And some of them insist on taking it to work in professional broadcast operation, tco.

Why not? This model meets most of the accepted broadcast standards. If you
heard one on the air, you’d never know the difference between the
1200 and a pro deck with all those faney fittings.

It’s our kind of craftsmanship, your kind of cost.
Plenty of unique features, toc, including
everything it takes to make a TEAC.

So play it by ear. You'll like what you
hear. And hearing is believing.

TEAC

TEAC Corporation of America
2000 Colorado Avenue
Santa Monica, California 90404

,,,,

A-1200U

» Triple-motored drive system

* 3 precision heads for instant
off-the-tape monitoring |

o ADD recording for built-in sound- [
on-sound 1

» Mike-line mixing

* 4 independent preamplifiers

» Automatic tape lifter

« All-pushbutton controls ;

* Stereo echo for special sound effects |

Check No. 1 on Reader Service Card



the pros
depend on
SHARPE
headphones

for the
com(|jolete

wh
dont v\c/)u?

SHARPE Stereophones MKII with
the smoothest frequency response
from 15-30,000 Hz {30-15,000+3.5
dB) are the choice of the professionals.
After all, the pros know. That's why
thev're top rated

Audiometric laboratories have

proven SHARPE Headphones to be
superior in sound reproduction, utterly
free of distortion {less than 1%) and
ambient noise, no matter what your
application . .. professional or

home stereo.

Only sSHARPE offers the maximum
in comfort in the patented liquid filled
ear cushions, and true reproduction,
whether you choose the new Model 7
at $19.95 or the 770 at $100.00 .. .the
quality standard of the professionals.
Sound them out today at your
franchised SHARPE dealer. Use the
reader service card for the one nearest
you. Ask him to demonstrate
SHARPE Stereo Central, a new
concept in remote listening control
and headphone storage.

SHARPE
AUDIO DIVISION

SCINTREX INC.

390 Creekside Drive, Amherst industrial Park
Tonawanda. N.Y. 14150

Export Aﬁlents

Eipa Marketing Industries Inc

New Hyde Park, N.Y. 11044

ALSO AVAILABLE IN CANADA
Check No. 2 on Reader Service Card
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Whyan

automatic turntable
from Swindon,England

At the risk of seeming immodest,
we've had a smashing success in the
United States.

There are more Garrards being
used in component stereo systems here
than all other makes combined.

Even we find this a curious fact.

But the die was cast thirty-odd
years ago.

Not parity, but superiority

H. V. Slade, then Managing Di-
rector of Garrard Limited, decreed,
“We will sell a Garrard in the U.S. only

r s When it is more ad-
vanced than any ma-
chine made there.”

Acommitment
to, not parity, but ab-
solute superiority.

Spurred by it,
Garrard of England
has been responsi-
ble for every major innovation in auto-
matic turntables.

In the thirties, Garrard pioneered
the principle of two-point record sup-
port. Still the safest known method of
record handling. Oddly, still a Garrard
exclusive.

in the forties, we introduced the
aluminum tone arm. Today, widely used
by makers of fine equipment.

By 1961, increasingly sensitive
cartridges had led us to adapt a feature
originally developed for professional
turntables: the dynamically balanced
tone arm, with a movable counter-

H.V. Slade, O.B.E,

hasmade it big

inthe States.

weight to neutralize the arm and an ad-
justment to add precisely the correct
stylus tracking force.

In 1964, we added an anti-skat-
ing control, and patented the sliding
weight design that makes it perma-
nently accurate.

Then, in 1967, Garrard engineers
perfected the Synchro-Lab motor, a
revolutionary two-stage synchronous
motor.

The induction portion supplies
the power to reach playing speed in-
stantly. The synchronous section then
“locks in” to the 60-cycle frequency of
the current to give unvarying speed de-
spite variations in voltage.

“We’re bloody flattered”

This year one of our competitors
has introduced a copy of our Synchro-
Lab motor on its most expensive model.

To quote Alan Say, our Head of
Engineering, “We're bloody flattered.

“After all, being imitated is a
rather good measure of how significant
an innovation really is.”

The new Garrard SL95B features
still another development we expect
will become an industry standard.

Garrard’s viscous damped tone
arm descent—originally offered to pro-
vide gentler, safer cueing—now oper-
ates in automatic cycle as well.

It seems only logical. Yet, for the

Check No. 3 on Reader Service Card

present at least, it is another Garrard
exclusive.

Other 1970 Garrard refinements
include a counterweight adjustment
screw for balancing the tone arm to
within a hundredth of a gram. A win-
dow scale on the tone arm for the stylus
force gauge. And a larger, more precise
version of our anti-skating control.

Un-innovating

At the same time, we've elimi-
nated a feature we once pioneered. A
bit of un-innovating, you might say.

Garrard’s disappearing record
platform is disappearing for good.

We've replated it with a non-
disappearing record platform. A larger,
stronger support with an easy-to-grasp
clip that fits surely over the stack.

A small thing, perhaps.

But another indication that H.V.'s
commitment remains with us.

$44.50 to $129.50

Garrard standards do not vary
with price. Only the degree of refine-
ment possible for the money.

There are six Garrard component
models from the SL95B automatic
turntable (above) for $129.50 to the
40B at $44.50.

Your dealer can help you arrive
at the optimum choice for your system.

Garrard

British Industries Co.,
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October

STEREO RECEIVER LEXICON:

Len Feldman continues his very
informative article which tells
you all you want to know about
receiver specifications.

SOUND REINFORCEMENT:

Don Davis concludes his article
on the use of a computer to de-
sign Sound Installations

EQUIPMENT PROFILES
include:

Marantz Model 30 Amplifier
Electro-Voice Model 100 Com-
pact System

B & O Stereo Cartridge Model
SP-12

PLUS
Record and Tape Reviews and
all the regular features.

2

About the cover: Reading from left to
right we have the Sony-Superscope 850
tape recorder, Scott 387 high-power re-
ceiver, Fisher 701 4-channel receiver,
Garrard SL75B turntable, Rectilinear Vi
loudspeaker, Teac A-24 stereo cassette
unit, RCA HK-98 microphone, and Koss
PRO-4AA dynamic headphones—which
adds up to a nice set of equipment!

- - -
A“dlocllnlc JOSEPH GIOVANELLI

Television Interference

Q. I live within 200 feet of an aircraft
control tower. Any time I am watching
television, and when this tower is trans-
mitting instructions to aircraft, the tele-
vision sound is completely blocked out.
What I do hear are such things as: “Clear
to land.” “Report left down wind.”

What corrective action can be taken
to eliminate this source of interference?

Sp/5 John Hauron, APO San Fran-
cisco, California.

A. T am not sure that 1 can help solve
this interference problem. The front-end
circuitry of television receivers has never
been what it ought to be in terms of selec-
tivity. Therefore, strong, off-frequency
signals simply enter the set and overload
its front end.

Disconnect the antenna from the set
and note if the interference is still present.
If it is, there are two courses of action
which must be tried.

First, you will have to try filtering the
a.c. line, inside the receiver itself. Small

ouT

C1C2C3C4 500 pF mica.
LsLz 20 turns #18 enamelled wire on
Y2-inch dia. form, close spaced.

Fig. 1—Line filter,

rf. chokes can be placed in series with
each side of the line, and all four sides
of the r.f. chokes should be bypassed to
chassis ground. See Fig. 1. The capacitors
used should be mica and their values
should be at least 500 pF. I repeat that
the components making up this filter
should be mounted inside the set, pre-
ferably in a shielded box, with the
shield grounded. If the components are
mounted outside the television set, it is
extremely likely that the lead between
the line filter and the set itself will be
sufficiently long as to pick up signal, and
passing it into the receiver.

If the interference is not caused by
linecord pickup, it is probably the result

of insufficient shielding of the TV set’s
circuitry. Line the entire cabinet with
tinfoil and return this foil to chassis
ground at several places. Be sure to
wedge some foil around the channel
selector knob. 1 have observed that this
shaft is sometimes not at r.f. ground po-
tential, and can act to pick up unwanted
signals.

Of course, if disconnecting the antenna
does eliminate the interference, you will

FROM
ANTENNA

TO ANTENNA
INPUT CONNECTORS
Circuits tuned to interfering signal.

Fig. 2—Interference trap.

need another approach. Parallel resonant
circuits should be inserted in series with
each antenna lead. A series resonant cir-
cuit should be shunted across the antenna
circuit. See Fig. 2. If the antenna circuit
employs a simple monopole, or whip, only
one parallel circuit is required. The series
resonant circuit is connected between the
antenna and ground.

These resonant circuits should be
placed as close to the actual TV tuner’s
input terminals as possible. This is neces-
sary in order to eliminate unwanted
pickup by the length of lead between
the TV tuner and the interference traps.

These circuits are tuned to the fre-
quency of the control tower’s transmitter.

The resonant circuits should be placed
in a metal box, with this box grounded to
the television set’s chassis. Some experi-
mentation might be necessary in order to
locate the best ground point—making the
shield most effective.

It is possible that interference may be
introduced into your television set not by
just one, but by a combination of the
various factors dealt with in this discus-
sion. Therefore, to eliminate this inter-
ference, you would have to employ a
combination of the remedies suggested in
this article. K
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When you're 71 in tape recorders, you ddn’t make the #2 tape.

If you've got a few hundred bucks tied up in a first-
quality tape recorder, you're not going to want to gum up
the works with second-rate tape. Especially when just a few
extra pennies buy the finest Sony professional-quality
recording tape.

Not only will Sony tape make any recorder sound its
best, but it'll keep it sounding that way. Because our tape
won't shed or cover tape heads with a performance-deteri-
orating oxide coating. Head-wear, too, is minimized,
thanks to Sony’s exclusive Lubri-Cushion process, which
impregnates the tape with long-lasting lubricants.

Sony tape comes in all configurations: Open reel. Eight-
track. Cassettes.

Open-reel tape is available in 314", 5", and 7" sizes. The
new Sony SLH-180 low-noise, high-output tape is available
on 7" reels only. And “‘Easy-Threader'’ tabs make every
Sony open reel self-threading.

Our professional-quality tape is also available in eight-
track stereo cartridges plus new Easy-Matic cassettes for
both functional and stereo units, with 60, 90, or 120 min-
utes’ recording time.

To hear the best, play the best. Sony Professionai-
Quality Recording Tape. From the people who offer the

number-one line of tape re-
m SUPERSCOPE

corders—Sony/Superscope.
: You never heard it so good®

©1970 Superscope, Inc., 8144 Vineland Ave., Sun Valley, Calif. 91352. Send for free catalog.
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SANSUI SO00A

180 (IHF) watts of Sansui power-are built into the 5000A—an AM/FM stereo re-
ceiver that has been created for the connoisseur who demands the ultimate in tonal
magnificence and clarity of sound. The Sansui 5000A features a new FM Pack with
linear tuning for greater selectivity and pin-point station selection . . . All-Silicon
AM tuner for maximum stability . . . inputs for three separate sets of speaker sys-
tems . . . records up to 4 tape decks simultaneously . . . just a few of the features
which will make the Sansui 5000A the nucleus of your most comprehensive hi-fi
music system for years to come. At your Sansui Audio Dealer. $399.95

m SANSUI ELECTRONICS CORP.
Woodside, New York, 11377 » Los Angeles, California 90007

SANSUI ELECTRIC CO,, LTD., Tokyo, Japan s Frankfurt a.M., West Germany e Electronic Distributors (Canada), British Columbia
Check No. 7 on Reader Service Card



OM-1 OMNI SPEAKER SYSTEM. We've been in it from the
beginning . . . at point ALPHA in time. Qur engineers took
audible sounds—electronically produced, and made them
clear, high fidelity tones. We participated in the design and
engineering of speakers to create the world’s finest stereo-
phonic sound reproduction. Now, we have reached OMNI . ..
OM-1 OMNI SPEAKER SYSTEM produces sound uniformly
for any part of the room. It is “omni-directional,” (radiates
360 degrees). This new concept radiates both direct and
reflected sound deftly, creating a real depth sensation. You
can place this OMNI speaker anywhere from the middle of
the room to a corner bookshelf. The UTAH Omni Speaker
is a wonderful new way to enjoy music.

sound all around| SPECIFICATIONS

Woofter; 8" diameter, cloth roll sus-
pension, 13/s pound magnet struc-
ture, 1”7 voice coil. Tweeter; 3"
diameter, co-axially mounted, Alnico
V magnet. Crossover frequency;
4,500 Hz. Cabinet; 9%/ x 9%/4 x 14'/2"
high, durable laminated walnut fin-
ish. Power; 30 watts peak, (15 watts
program). Response, 35/18,500
Hz. Impedance, 8 ohms. Shipping
weight, 15 pounds.

8 HUNTINGTON, INDIANA 46750
Check No. 8 on Reader Service Card
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First public demonstration of a new video disk
took place in Berlin on June 24. This remarkable
achievement is the result of more than seven years
work by a team of engineers from Telefunken, Brit-
ish Decca, and AEG. The new techniques evolved
will almost certainly revolutionize present-day disk
recording methods and may lead to new thinking
on quadraphonic records. Video disks, per se are
not really new—John Baird the British pioneer,
recorded TV on 78-rpm records as long ago as
1927. But his system used only 30 lines and defini-
tion was pretty poor, as I well remember. Picture
size was around one or two inches and if you saw
anything recognizable you were lucky! However,
modern high-definition TV is another story and
recording it on a disk poses almost insurmountable
problems.

Biggest headache is the wide bandwidth in-
volved—more than 3 megahertz against a mere 15
kHz used for audio recording. This problem was
eventually solved by several ingenious methods.
First, a new recording system (hill and dale—back
to Edison!) was designed which cuts 130 grooves
per millimeter—10 times as many as used by con-
ventional disks. Then a lower recording amplitude
was adopted which still gives a signal/noise ratio
of 40 dB. The third innovation was the use of an
FM recording system that enables all frequencies to
be cut at the same amplitude so the grooves can be
packed closely together with minimum spacing.

(Continued on page 96)
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JVC introduces
the New Super Naturals

Fabulous new features plus Advanced SEA*
add up to the ultimate listening experience — Super
Natural Sound! Yours to enjoy in four exciting new models from
JVC. Check them out at your dealer today. Or write us direct
for color brochures and the name of your nearest dealer.

JVC Model 5010. Moderately priced AM/FM
multiplex stereo. Has Advanced SEA with knobs
that click up or down in 2db steps within a range of
+ 12db, just like the more expensive models. 40

watts tota! dynamic power. Five IF stages. New FET
reachs out for distant FM stations. 1% IM distortion.
Accommodates 2 speaker systems simultaneously.
Wood cabinet.

JVC Model 5020. Superb AM/FM stereo with
Advanced SEA. Automatic FM. 75 watts dynamic
power. FM linear scale dial. FET ultra-reliable
circuitry. Separate pre-and main ampilifier sections.
1% IM distortion at rated power. 30-30,000 Hz
bandwidth for crisp, clean sound. Wooden cabinet
at no extra cost.

JVC Model 5030. Sophisticated beauty. AM/FM
multiplex stereo with automatic FM and Advanced SEA,
Brilliant 140 watts output. FM linear scale dial
pinpoints stations on crowded FM band. IC modules plus
new ultra-sensitive FET frontend. 15 to 30,000 Hz
bandwidth. Infinitesimal 0.8% distortion. Built in
pre-and main amplifiers. Wood cabinet.

JVC Model 5040. 200 watts concert hall quality
AM/FM stereo. Advanced SEA. 0.8% distortion at
full output. Handles 3 stereo speaker systems.
Automatic FM. 1C modules for near

perfect reliability. Separate pre-and main amps.
Computer designed FET. 10 to 30,000 Hz bandwidth.
Hand rubbed wood cabinet.

*Stereo Review acclaims JVC’s exclusive
Sound Effect Amplifier {(SEA)} as ‘‘the most

c t h' 0 F effective tone control system ever devised.”

Advanced SEA divides up the sound spec-

atc lng n aSt trum into 5 channels, gives you control of
IVC America, Inc.. 50-35, 56th Road, Maspeth, New York, N.Y. 11378 each for out of this world sound.

Check No. 9 on Reader Service Card



By way of introduction to this first
newsletter from England, may I offer a
sort of critic’s credo? I believe that
sound recording and reproduction has
come a long way towards the goal of per-
fection—whatever that means in this con-
notation—since 1 started writing about
the subject in 1934, but today even with
so-called “state-of-the-art” systems, we
still have a long way to go to achieve
that pinnacle of fidelity. I have brooded
long and hard on the subtleties of music
reproduction, whether its purpose is to
bring the performers into the listeners’
homes or should the listeners be trans-
ported into the concert hall environment?
So we come into the areas of spatial,
ambient, and stereophonic perception,
leading on to the aesthetics of listening,
touching on the psychology—indeed,
some say the psycho-pathology—of the
hi-fi addict! I have peered into the
ceramic ball—the crystal ball is out-
moded—and I am not appalled by what I
have seen for the audiophile and music
lover of the future. Some enthusiasts
may still be listening to the music to
hear the loudspeakers, whilst others tol-
erate the loudspeakers to hear the music,
to paraphrase Peter “Quad” Walker, but
the expanding availability of simple high-
quality methods (tapes, cassettes, car-
tridges, disks, and the latest electronic
techniques enveloping video, in addition
to audio programmes) is not anathema
to me, as it appears to be to some old-
school musical purists.

I agree with John Culshaw (formerly
Decca Record Company producer, now
Head of Music, BBC Television), as he
says in his book, Ring Resounding, “Mass
communication by means of records and
television and radio does not, as some
Jeremiahs predict, necessarily mean a
lowering of standards; on the contrary,
over a long enough period, standards are
bound to rise. The better is still the
enemy of the good, and the general ac-
cessibility of art in all forms is a fine

10

Donald Aldous is a well-known British authority on Hi-Fi. He is Technical
Editor of Record Review and an Editor of Hi-Fi News.

thing, even in its unconscious effect on
those who profess to have no interest
in it.”

Sound should make love to one’s ears,
as a Swedish friend remarked to me
vears ago, and this sonic enchantment
remains with me, despite the subject
being a profession. If that magic ever
dies, 1 shall give it up—and stop eating!

L4 L4 “

Talking of Sweden reminds me that I
had the pleasure recently, with a few
other technical journalists, to go over to
Stockholm to get a briefing firsthand on
the plans of the Sonab organization to
launch a range of loudspeakers and
allied equipment in the hi-fi world.
Guided by the executive director of the
new British company, Sonab Ltd. Derek
Cheney (formerly with Bang & Olufsen
and Hanimex (Toshiba Division) in
UK), we were intrigued to learn that
the organization is now fully Government
owned, and is a subsidiary of Stratsfore-
tag AB, a huge nationalized group of 24
different companies, having many inter-
ests in forestry, pharmaceuticals, ship-
building, chemical, mechanical and
electronic engineering. The share capital
of the group is around SKr: 1,700 mil-
lion ($340 millions) and, at present, the
Sonab hi-fi equipment are the only “na-
tionalized” consumer products, as all the
other items are made for commerce or
industry. Sonab GmbH. in Dusseldorf,
West Germany, has also been established
recently, with Hans Wagner, as the over-
all President. We met Mr. Wagner dur-
ing our tour and if dynamism and
forward-thinking produces success, this
new Sonab project will help the company
attain its 1975 target of a turnover figure
of about 19 million dollars. This ex-
panded programme, of course, covers the
whole field of communications, not
merely hi-fi, and it is planned to recruit
45 development engincers by the end of
1970.

All the Sonab loudspeakers are in the
upper price bracket and, with one excep-
tion, employ a multi-unit array mounted
to radiate upward and outward omni-
directionally. The enclosures are of the
bass reflex type, and the most expensive
model—which will sell in UK for the
equivalent of some $380—for which it is
claimed that “no other speaker, only the
original sound itself, can compete.”

Six units are fitted, comprising an 8%
in. bass driver and an 8% in. wide-range
mid-register unit (both made by Philips)
and four 2 in. tweeters.

The other items from Sonab include
an advanced FM tuner-amplifier and a
sophisticated record turntable unit. The
tuner-amplifier R.7000 delivers 35 W
rms per channel into 8 ohms, with har-
monic distortion, at 1 kHz less than
0.02% at 8 ohms. Tuner section sensitiv-
ity is 1.4 uV (DIN) and 1.5 xV (IHF).
Features include rumble filter (5 dB at
100 Hz) and three hf. filters. The
turntable unit, 70S, is operated by only
two buttons, and is powered by a four-
pole synchronous two-speed motor,
through a belt drive. The pickup arm
is mounted on a ball-bearing and is
claimed to be completely free from “tor-
sion resonance.” A Shure M75MG type
II cartridge is fitted. These products are
manufactured in Japan, by Yamaha, to
Sonab specifications.

] ] -]

Audio fairs, festivals, exhibitions, and
other gatherings of the audio clans are
proliferating in the UK. We had one
show in Manchester lately at which
musical instruments, sound amplification,
and “pop” groups were assembled under
one roof, culminating in a cacophonous
bedlam and a sharp rise in sale of as-
pirins and ear-plugs. Apart from the
long-established Audio Fairs (organized
by Cyril Rex-Hassan), the 1970 version
of which will be held in the large
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Finally! A virually perfect sine wavel

The sine wave above was generated by Shure’s design computer—it looks
like the sine wave that was generated by the Shure V-15 Type Il Improved
Super Track Cartridge in the Hirsch-Houck testing laboratories . . . “the
first cartridge we have tested to have done so,” according to their published
report. This perfect sine wave was generated during the playing of the
heavy bass bands on the Cook Series 60 test record at % gram, and the
30 cm/sec 1,000 Hz band of the Fairchild 101 test record at 1 gram. They
were impressed, and we were pleased. And we’ll be pleased to send

you the full Hirsch-Houck Report on the w
“trackability champion.” Shure Brothers ‘-! SHUOURE
Inc., 222 Hartrey Ave., Evanston, lll. 60204. ‘

Check No. 11 on Reader Service Card




BEHIND THE SCENES

BERT WHYTE

oBBY HAckerT is a short, slight,

puckish man with a thin mustache

and thinning hair. He is generally
conceded to be one of a handful of great
trumpet players (although he prefers the
cornet) in this country. Often known as
a “musician’s musician,” he combines
phenomenal technique and control with
a golden, lambent tone that is instantly
recognizable and as distinctive as his
signature. What is less well known about
Bobby is that he is an audiophile of long
standing. Recently I had the pleasure of
visiting Bobby at his home in Queens,
New York. At the rear of his home, what
was once a large, solidly built brick
garage had been converted to a stereo
listening room and a place where he
could practice. Bobby has air-conditioned
the place and acoustically treated the ceil-
ing and back wall. At one end of the
room he has his stereo system, The rest
of the place is a fascinating melange of
cornets hanging on the wall, piles of rec-
ords and tapes, bongo drums, music
scores, a rack from which are suspended
dozens of audio cables in every kind of
configuration, a table with dozens of
mouthpieces, and bric-a-brac too num-
erous to mention. Bobby is a pleasant
man to talk to, singularly free of the
pretensions and mannerisms aflected by
many top artists. The old cliche, “modest
and unassuming,” is in this case an apt
description. I made a recording of a con-
versation with Bobby and he has kindly
consented to my putting it in print.
BW-—Bobby, I believe you've been in the
music business over 40 years. Is that cor-
rect?
BH—Yes, and T'm going to stay in it “till
I get it right.”
BW—What was the first “name” orchestra
in which you played?
BH—Oh, that would be Horace Heidt. 1
was one of his “Musical Knights.” I
stayed with him for a year and then I got
time off for good behavior.
BW—You spent some time with what we
called the Big Bands. Who were some of
the leaders with whom you were associ-
ated?
BH-I was with Paul Whiteman for about
15 years, and played with Glenn Miller
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Bobby Hackett (with his new Benge cornet) and Vic Dickenson

for a few years. But all during that time
I had my own small groups, and for the
most part, that’s what I've been doing
ever since.

BW—You mean by small groups, the
famous quintets and sextets you have
formed over the years, and through which
most people are familiar with your play-
ing?

BH—Yes, I feel more comfortable with a
quintet made up of really top players.
We develop a style and feeling and
eventually the rapport that is so important
to good music making.

BW—Would you compare a jazz quintet
as an analagous thing with a classical
string quartet? I mean that in the sense
of the musicians wanting to play for the
fun of it, for the dedication that comes
with such intimate, personal playing.
BH—1 sce your point. Yes, there is no
doubt the really top guys like to play in
small groups. You know, they dig each
other, there is more freedom of expres-
sion, everybody stays loose and the result
is good jazz.

BW—Bobby, I suppose with your various
groups you must have played in every
night club in this country and abroad as
well.

BH—Well, I may have missed a few.
BW—I understand Vic Dickenson, who
was a frequent member of your quintets,
is now with the group called the “World’s
Greatest Jazz Band.”

BH-Yes, Vic has gone from Bobby
Hackett to Bobby Haggert. Actually Vic
and I have worked on and off with each
other for some 30 years.

BW-—Didn’t you and Vic make some of
the very earliest pre-recorded jazz tapes?
I believe they may have been issued by
Livingston.

BH-If we did I don’t remember. Vic did
make some tapes with Rudy Braff, which
I think were put out by Vanguard. I
think he made some with Muggsy Span-
ier, too.

B\W—Is that so? I recorded Muggsy years
ago for Paul Weathers—we called the
album “Dynamic Dixie,” and at the time,
it was recorded with some fancy mikes
called Telefunken.

BH— I remember that album, because
they were using it for demonstration at
one of the early Audio Fairs.

BW—Bobby, when did you first get inter-
ested in audio?

BH-~It was a long time ago, really at the
inception of hi-fi. I remember using some
early Fisher equipment and some Altec.
BW-—Most of us figure hi-fi as we know
it got underway about 1946 or so.
BH-I had one of the original Brush
Soundmirror recorders. Anyhow, it all
started long ago and I'm a hopeless case.
I'm hooked. I just love good sound.
BW-Do you remember the equipment
you had in what you consider as your first
really good hi-fi system?
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Red Seal Tape doesn’t miss a note.

One man’s note is another man’s squeak. [] No matter.
Red Seal covers the whale ball park of sound. Tke highs. The lows.
And everything in Setween. ~] Sperial lukricants make the
tape glide almost friction-free. So your guides and heads last Zonger.
] Amateurs use Red Seal. So do old pros. Its signal-to-noise ratio meets
prcfessional standards. [— You get Red Seal quality in RCA Cassettes, teo.
[] With Red Seal the recording is as good as the real thirg. Recording

Whatever your thing is. [] Sound us out. Write RCA “c " Tape
Magnetic Products, 201 E. 50th St., New York 10022.

Check No. 13 on Reader Service Card



(From Advent: A Low-Cost Dolby System for Home Recording)

Advent Model 101 i
Noise Reduction Unit $120

The Least Expensive Way
To Turn A Good Recorder
Into A Wonderful Recorder

ADVENT’S new Model 101 Noise Reduction Unit makes the
advantages of the famous Dolby* System available to serious
recordists on tight budgets.
The basic virtue of the Model 101 is simple: It reduces the
otherwise irreducible tape hiss level of a recorder by ninety percent,

1f vou own a cussette deck : The Model 101 may be the key 1o full enjoyment of
stereo cassette recording. While it can’t restore the high-frequency response
that has been sacrificed in some cassette decks, it can do wonders for cassette
machines with good high-frequency performance — removing the tape hiss that
is otherwise inevitable.

The Model 101 also provides for playback of “Dolbyized” pre-recorded
cassettes.

without curtailing frequency response or adding distortion. It can
produce a new dynamic range and a new level of clarity for any good
recorder. And it can open the way to uncompromised performance at
low tape speeds, removing the hiss that cspecially plagucs wide-range
recorders at 334 and 178 ips.

The Model 101 uses the “B-Type” circuitry developed by Dolby
Laboratories exclusively for home recording and pre-recorded tapes.
It makes no compromise in performance for the sake of low cost.

After a simple calibration procedure that matches it to your tape
deck (any tape deck), the Model 101 takes over the usual control
functions of the recorder. Its two Dolby circuits (one per channel)
are switched into the “Record” position for sterco taping, and the
same two circuits are then turned around for playback by switching
the Model 101 to the “Play” position. The result is a recording with
10 db less tape hiss than the recorder would produce on its own.

The Advent Model 101 Noise Reduction Unit makes the full
advantages of the Dolby System available at the lowest possible cost
—a cost that makes sense for people who own moderately-priced
tape machines. For more information, please write us.

#Dolby” is a trademark of Dolby Laboratories.

Advent Corporation, 377 Putnam Ave., Cambridge, MA 02139

Check No. 14 on Reader Service Card

BH—Let me see...I had a Fisher tuner,
Meclntosh pre-amp and amp, and I recall
I was very partial to the Jensen Triaxial
speaker. When stereo tapes arrived on the
scene, I acquired a Wharfedale speaker
and even though it didn’t match with the
Triaxial, it wasn’t too bad and I sure
enjoyed the stereo. Speaking of stereo let
me tell you a story. As you know when
stereo tapes first came out, they were
spectacular things for big symphony
orchestras—things like the “Firebird” and
similar stuff. There was virtually no jazz
on stereo tapes.

BW—-Well, you know whose fault that
was . . . the musician’s union.

BH—Oh, yeah! That was when they
wanted a double fee to record because
stereo was on two tracks!

BW-—Yes, and that is when I went to
Petrillo’s office with the portable Magne-
cord stereo equipment and headphones
and played classical and some bootleg
nop stereo tapes for him. He listened for
awhile, then ripped the phones off his
head and roared that with canned music
that good, musicians would soon all be
out of business. When I pointed out that
none of the old recordings could be con-
verted to stereo, and this meant that even
the old warhorses would have to be re-
corded in the new process, he calmed
down. Shortly afterward the union gave
the green light for stereo recording at the
prevailing rates.

BW-—Fortunately it wasn’t long after the
introduction of classical stereo that pop
and jazz started to appear. First we had
the Vanguard tapes I mentioned earlier,
then the dam really broke and we had all
sorts of tapes, like the Dick Shory percus-
sion spectaculars, and all those “ping-
pong” tapes of pop music.

BW—You feel the recordings are great
training and teaching tools?

BH—Just fantastic. You know, when we
are up on the bandstand, we’re concen-
trating on playing and entertaining the
customers. We are doing things that we
are totally unaware of until we play the
tapes back.

BW-—Doing these recordings also allows
Bobby Hackett, recording engineer, to
indulge in his favorite avocation?
BH~I'm a frustrated engineer, and I
just love recording.

BW—You've got to be a pretty good
recordist. Those tapes you played for me
earlier were of superb quality, and all
the more remarkable since you are obuvi-
ously working under a handicap in most
night clubs.

(Continued on page 106)
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“...quite probahly the hest
buy in high fidelity today.”

—the Dynaco A-25 speaker ($79.95 assembled only)
from THE STEREOPHILE, Box 49, Elwyn, Pa. 19063

“...(sonically) we cannot see how any
preamp, present or future, could
surpass the PAT-4.”

($89.95 kit, $129.95 assembled)

“...makes most loud-
speakers sound better.”

The Dynaco Stereo 120 power amplifier
($159.95 kit, $199.95 assembled)

These opinions from The Stereophile are formance at a most moderate cost. Proper ini-
even more meaningful since it is the most re- tial design eliminates the need for model
spected journal in the audio field, whose sole changes. The savings achieved are passed on
soutce of revenue is from its subscriptions. to you. What is ‘‘state-of-the-art’” when you

Over the years Dynaco has proved faithful —acquire it will still meet contemporary perform-
to its philosophy of providing outstanding per- ance standards years later.

Send for literature or pick some up at your dealer where you can see and hear Dynaco equipment.

Ny’\’aca ’Nc 3060 JEFFERSON ST., PHILA.,, PA. 19121
- IN EUROPE WRITE: DYNACO A/S, HUMLUM, STRUER, DENMARK
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ADC:

WORLD’S MOST
PERSNICKETY
SPEAKER MAKER.

We make 303AX speakers for fussy
audiophiles. Each one is crafted by
hand and contains a two-way acoustic
suspension system that's accurate
enough to please even the most
discriminating listener. The ADC 303AX
lacks the distortion and coloration often
found in speakers in its price range.
Which makes it a superb value in a full-
sized bookshelf speaker.

Of course, there's only one way to
find out how really accurate our speaker
system is. Go to your nearest ADC dealer
and compare it to other models. After
all, hearing is believing!

SPECIFICATIONS

Type . . . Bookshelf.

Cabinet . . . Oiled Walnut.
Dimensions . .. 2332" Hx 13" W
x 1134" D.

Weight . . . 37 Ibs. each.

Frequency Response . . . 33Hz—20kHz
=+ 3 db (measured in average
listening room).

Speakers (2) . .. High accuracy, wide
dispersion tweeter with Hi Flux Magnet
and 10" high compliance woofer.

Nominal Impedance . . . 8 chms.
Power Required . . . 10 watts min.
Price . .. $100 suggested resale.

Write for details about other
ADC speaker systems. From $55-$350.

|
AUDI
DYNAMICS

RATION

COR

' PICKETT DISTRICT ROAD
NEW MILFORD, CONNECTICUT 06776

AUDIO FOR
AUDIOPHILES
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Tane G“I“E HERMAN BURSTEIN

Engine noise, fading etc.

Q. Would you be so kind as to
answer the following three questions
concerning tape recording:

1. I now have installed in my auto-
mobile a 4-track auto tape playback
cartridge machine. I installed the
speakers for the machine in the rear
seat arca, using standard zip cord to
connect them with the machine,
which is mounted under the dash-
board. 1 am experiencing noise mixed
with the tape program while the
engine is running; apparently the
source is the alternator or other part
of the ignition system. I rcalize that
shielded speaker leads and/or ignition
noise-suppression devices installed in
the engine compartment are probably
the answer to my problem, but do not
know how the shielded leads should
be connected, or what type of sup-
pression devices are required. Please
advise.

2. In an electronics publication 1
noticed a simple gadget that was sug-
gested as an improvement for tape
recorders. It is a simple pot connected
so that the erase head of the recorder
could be put into operation gradually.
The suggested use was at the end of
a recording, so that a gradual fadeout
could be accomplished. Would you
recommend installation of this device
in my tape recorder, which is a semi-
professional machine costing $600? Or
would the problems that I might run
into outweigh any advantage that
might be gained?

3. I am very interested in learning
more about tape recording, leading
possibly to a career in this field at a
later date. However, 1 know of no
sources for information concerning the
practical aspects of professional re-
cording. Do you know of any text-
books or sources that are offered on
the subject? 1 have learned of some
broadcast engineering courses offered
by correspondence institutes. Would
these be worthwhile? — Richard L.
Wayner, North Palm Beach, Florida.

A. (1) I doubt that your ignition
noise is picked up by the speaker
leads. More likely it is picked up by
the tape electronics, and you would
go about eliminating this pickup in
much the same way as for a car
radio. If I am wrong and the speaker
leads are the culprit, you could use
microphone cable as the speaker
leads. Three-wire cable (two inner
conductors) might work better; the
outer (ground) wire would be con-
nected to ground of your tape ma-
chine,

2. I am dubious about making any
serious modification of an expensive
tape machine, such as you mention
in connection with a fadeout device.
You might try installation of the de-
vice, note whether performance de-
teriorates in any way, and remove the
device in case performance does de-
teriorate. I suspect that changing the
amount of oscillator current reaching
the erase head will affect the amount
of bias current reaching the record
head, and in turn performance will
be affected in terms of treble re-
sponse, distortion, and signal-to-noise
ratio.

3. I cannot advise you on corres-
pondence courses having to do with
recording. As for texts, I suggest you
consult your library. There is an index
of textbooks, by subject, which you
might find in your library. One book
of professional caliber on magnetic
recording is that of W. Earl Stewart,
Magnetic Recording Techniques,
McGraw-Hill Book Company, Inc,
New York, N.Y.

Tape Prices

Q. I can get 1800 feet of 1-mil poly-
ester tape for 31.25 a reel, or similar tape
for $2.25 a reel. Which is the best value,
or are both tapes not worth buying?
(George Katzmarek, Jr., Warren, Michi-
gan)

A. You tend to get what you pay for.
Chances are that the more expensive
tape will be better lubricated, more pre-
cisely slit (and thereby avoid skewing
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Some people can accept reduced quality in their audio
components. For others — the recording engineer, the
prcfessional musician, the music connoisseLr — ther2 is

only one guality — the very best. Thess are the
uncomprorrising — the people who choose CROWN.

They know that behind each Crown procuct stands
the teamwork of some of the nation’s finest audio
engineers and proudest American craftsmzn. These are
the designe-s whose innovations have led the tape
industry w th exclusive electro-megnetic aking, the
first solid-sate components, original computer logic tade
control, the new irdustry standam power amplifier —
DC300, and now an ultra-flexible, high-serformance
control certer. These are the craftsmen who carefully
hand-fabricate and t2st each unit, entering measurements
on individual proof-of-performance records. This is the
product line that is worthy the pride of bath its makers
and its ownzr,

TJo discover what you're mrissing — compare
CFOWN's Total Performance sound todey. \VFite Crown,
Box 1000, Elkhart, Indiana, 46514,

onhouns

MADE ONLY IN AMERICA

CX844 For the audio
perfectionist ¢ professional,
the ultimate in Bve recording. 4 charnels ir-ling, 3
speads, compu-er logic tape contral never breaks
tapss, remote <ontrol optional, sound-on-sound,
sound-with-sou =, echo effects

All models shcwn feature total s[icon sowd-state
design, non-meanical brakes, precision mecro-gap
heads, 57 VU —eters, 4 mic or lioe inputs. 3/16"
panel with mxssive central casting, third head
monitor with AB switch, rugged construction, 100
hours in-plant testing.

CX722 Superlative profes- SX724 Professional perform- SX824 For the serious audio- DC300 Laboratory standard

sional quality with outstand-
ing flexibility for on-location
recording. 2 channels, 3
speeds, pushbutton electric
control, remote start/stop op-
tional, sound-on-sound, sound
-with-sound, echo effects,
shown in studio corisole.

ance at a minimum price. es-
sential for the finest compon-
ent systems. 1/4-track stereo
2 speeds, push-button electric
control, remote start/stop op-
tional, sound-on-sound, shown
in scuff-proof carrying case.

phile, the ultimate home re-
corder. 2 channels, 2 soeeds,
computer logic control never
breaks tapes, remote control
optional, sound-on-sound,
shown in genuine walnut hard-
wood cabinet.

Check Mo. 17 on Reader Service Card

basic amplifier. 300 watts per
channel RMS, complete out-
put protection, extreme puri-
ty, shown in walnut cabinet
D40 The ideal monitor ampli-
fier. 40 watts per channel
RMS, compact, low distortion,
shown in walnut cabinet.



Tape Guide (cont.)

or sticking), have better magnetic char-
acteristics (frequency response, distortion
for a given recording level, etc.), have
more uniform characteristics throughout
the reel and from one reel to the next,
and so forth. True, one does sometimes
come across a good buy in “unbranded”
tape, but the tape which may be a good
buy one day may not be so at another
point of time.

Recording Bias

Q. I have read that “. . . a specified
value for bias voltage across the record
head more nearly assures a constant bias
field than a specified current.” Is this
true? (C. J. Woodcock, Chicago, Ilinois)

A. This statement is new to me, both
in terms of what appears elsewhere in
the literature and my own experience.
The usual professional way of measuring
bias current through the record head is
by measuring the voltage across a small
resistor in series with the ground leg of
the head. The resistor is much smaller
in value than the impedance of the head
at the bias frequency, and therefore has
negligible effect on bias current. Current
through the head is calculated by Ohm’s
Law, based on measured voltage and
resistor value: I=E/R.

D. C. Bias

Q. With reference to the use of d.c.
bias in recording, just how linear is it?
(C. J. Woodcock, Chicago, MMinois)

A. T don’t know that d.c. hias produces
more distortion than a.c. bias. The prin-
cipal objection to d.c. bias, so far as I
know, is that it results in more noise
than a.c. bias and tends to magnetize the
tape heads. The amount of distortion de-
pends upon the amount of bias current
and upon the level of the audio signal.

Computer Tape

Q. I have access to high-quality digital
and analog computer recording tape. I
would appreciate comments on the sub-
ject. (Dr. John R. Sturgul, Tucson, Ari-
zona)

A. Tape made for computers may have
substantially different frequency-response
characteristics than tape made for audio,
requiring changes in bias current and
equalization. A

If you have a problem or question on
tape recording, write to Mr. Herman
Burstein at AUDIO, 134 North Thir-
teenth Street, Philadelphia, Pa. 19107,
All letters are answered. Please enclose
a stamped, self-addressed envelope.
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LONDON LETTER
(Continued from page 10)

Olympia hall from October 19th (trade-
day) to 24th, a successful audio show,
called Sonex 70, was staged a few
months ago at the Skyway Hotel, adja-
cent to London Airport. This is not a
ridiculous site, as the soundproofiing of
the rooms made listening conditions ac-
ceptable, although accommodation of
not more than 12 to 14 people was the
ntaximum possible. Acoustic Research’s
first British demonstration of four-channel
stereo, variously known as “quadra-
phonic” or “quadrosonic,” mounted by
Bell & Howell’s representatives, led by
Manager Denis Wratten and Martin
Borish (AR, in USA) attracted tremen-
dous interest, not all favourable, but the
system has a future, I think, when taste-
fully used. Seating position in relation to
the four loudspeakers is important, even
critical, but the effect of being immersed
in sound—particularly on audience ap-
plause—and the simulation of the concert-
hall environment I found most impressive.

Loudspeakers continue to attract de-
signers, and many types and sizes of
reproducer were seen and heard at this
show. John Wright’'s Monitor and Studio
models, employing the “transmission
line” principles, originated by Arthur
Radford and Dr. Bailey, although in his
own manner in the Transmission Elec-
tronics Company speakers. Irving “Bud”
Fried is handling this product in the
USA, with other top-grade British audio
items. Yet another loudspeaker, incor-
porating the acoustic transmission line
approach, has been developed by Bert
Webb for Cambridge Audio. This has an
Lf. driver in damped tapered labyrinth,
and the hf. driver in a damped tapered
pipe, plus two pressure h.f. drive units.
Frequency range from 25 Hz to 25 kHz
with crossover frequencies at 400 Hz,
3 kHz and 10 kHz.

Quad (Acoustical) remain the only
firm here manufacturing a full-range
electrostatic loudspeaker, and rumours
are streng that a Mk.II version is under
development, but no release date known.
A trend would seem to be the marketing
of do-it-yourself loudspeaker assembly
kits, which offer the advantages of reduc-
ing packing and transport costs, and the
cabinet finish can be in any preferred
styling. Firms offering these kits in
England are KEF, EMI, Heathkit (Day-
strom), Wharfedale, and Richard Allan.
Rola-Celestion produce three loud-
speakers, with the two bigger models,
Ditton 15 and 25 having an auxiliary
bass radiator (ABR) that helps to pro-
duce a most pleasing sound. Donald
Chave (Lowther) demonstrated his new
“Auditorium” sound, a combined for-

ward/rearward speaker system that cer-
tainly locates the sound within a frame,
as it were.

Rogers Developments had a demon-
stration in which their new Ravensbrook
3-speaker system was fed from a single
Ravensbrook stereo amplifier or six such
amplifiers connected in cascade. This il-
lustrated the high performance of the
overall system and confirmed the fact
that transformer coupling in these models
does not impair performance. With six
amplifiers, the signal is amplified through
twelve transformers, but virtually no audi-
ble quality change was apparent, with a
switchover from the single channel.

Cambridge Audio is part of an elec-
tronics” group that has created a remark-
able amplifier, model P.4D, which has
an exceptional input overload character-
istic that cannot, in fact, be overloaded
by any known recording. Mr. J. E.
Sugden has another unconventional am-
plifier design which employs a Class A
output stage, which means lower effi-
ciency, but the distortion is reduced as
the volume level drops.

FM tuners abound here (covering the
range 88-108 MHz) with variable or
pre-set tuning, although the big influx of
models from Germany, Denmark, Japan,
and the USA leaves little scope for the
indigenous designer, unless he can de-
velop a model suitable for an overseas
market. This means creating a high-sen-
sitivity and -selectivity circuit, with many
pre-set buttons (the UK has only three
groups of FM/VHF transmissions), and
finding a style of presentation acceptable
to a world-wide market, We saw the
Leak “Stercofetic,” the Rogers Ravens-
brook, und a model from J. E. Sugden,
as well as a very sophisticated prototype
from Cambridge Audio. Still only in the
laboratory stage, it is a “tracking filter”
design, a phase-sensitive system, with a
signal-amplitude display that simplifies
aerial alignment and signal selection. The
r.f. gain control gives good linearity in
arcas of high local-station interference.
The unit has AOS (acquisition of signal)
and stereo transmission lights to simplify
accurate tuning. It is said that later
models (when and if actually produced)
will include an optional digital clock sta-
tion selector, and digital read-out of
frequency to eliminate tuning-dial errors.
This unit will be expensive, perhaps
more than $240.

Although not actually exhibiting at
this Sonex '70 exhibition, we did meet
our old friend Alec Rangabe, designer
of the Trutrack radial arm (with mercury
contact float chamber which he has high
hopes will be marketed this year. More
news soon. D.A. A
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Accessories are the mother of invention.

Don't just tape it the way it is. Tape it the way you want it to be. Sony accessories give your inventiveness and
imagination a chance to take off. You can mix sound, record telephone conversations, tape from one recorder
to another, sing to your own accompaniment, and much more.

1 oag

Start with Sony’s MX-12 Stereo/Mono Mixer. Use it with any Sony solid-state
wtape recorder for professional mixing of up to six microphones or lines,
stereo or mono. Or create sound-on-sound recordings. Priced at just $99.50.

L Six CHANNEL STERED MIC MIXER

L

MASTER YOLUWE

arr  avT

o N
Mok 24k

&y axT

:ua .m

0|

2 When you want to hook

& m Up one tape recorder

to another, Sony adapters

make the operation simple.

The PC-1 Plug Adapter

converts Phone Plugs to .
Mini Jacks and the PC-2 Plug s
Adapter converts Mini Piugs to Phone
Jacks. Priced at just $2.75 a pair.

Sony also offers two full-
s range stereo headphones

for monitoring recordings, or

for pleasurable private listen-
ing. Choose the Model DR-6A low- r—
impedance headphone (8 ohms) or the DR- igh-

impedance (10K chms) set. Just $27.50 and $29.50.
" Two Sony accessories are designed to combat the effects
s of long usage, keeping your Sony tape recorder performing
like new. The Sony CLH-1 Head-Cleaning Pen makes
maintenance quick and easy. The high flux-density HE-2
Head Demagnetizer eliminates residual magnetism in
recording heads at the flip of a switch. The Pen is
just $1.95; the Demagnetizer is less than $12.95.

&

WD uvES ANON

When you add Sony accesso-
aries to Sony tape recorders,
you can open your mind wide for
creation and experimentation. And
if you don't like what you conie up with,
the BE-7 Cassette Bulk Eraser will
make everything on the tape disappear
instantly. Requires neither AC power nor
batteries. Less than $24.95.

+)1970 Superscope, Inc., B144 Vineland Ave,, Sun Valley, Caiit. 91352, Send for free catalog.

Sony offers patch cords of
w every description, includ-
ing cords for telephone pick-
up, sound-on-sound, and
direct recording from
stereo receivers,record
players, and TV sets.

For your convenience, the Sony
s FS-5 Foot Switch provides remote
foot- operated stop/start control 5 ,
for those Sony tape recorder gl
models which do
not have
a built-in
microphone.
A stop/go
mike can be
plugged into
the FS-5 and
controlled by foot
while recording.

Look for Sony accessories in conven-
ient new Bubble Paks now at your
Sony/Superscope dealer.

SONY® SUPERSCOPE
You never heard it so good?®



Editor's Review

A predicted, the main interest at the recent
Consumer Electronic Show was on quadra-
phonics, and the majority of the exhibitors (in the
audio field ) were playing 4-channel sound of some
kind or another. Both Wollensak and Philips had
quad cassette players—the latter using 8-mil tracks!
Track width on the Quad-Eight format is 20 mils
and when you realize that the speed is twice that
of cassette machines—to quote Bert Whyte “You
don’t have to be a genius to figure out which gives
the best sound.” Philips say their decision to use
such a small track width is in the interests of
standardization and this configuration gives 4-
tracks in each direction . . . Several new reel-to-reel
machines were on show and more “under the coun-
ter.” Most of the tapes played were from the Van-
guard range but JVC had some of the new Enoch
Light Project 3 series tapes. One I heard featured
bongos and other instruments from left and right,
front and rear, in a frenetic 4-channel tour-de-force
(fours?). I thought this gimmickry very much
overdone—certainly unmusical, but I must say
many of the audience seemed to enjoy it. Ampex
made their own tapes—so did Teac’s Arne Berg
who put on the most convincing 4-channel dem-
onstration of the Show. He had obviously taken
a great deal of trouble in making the tapes which
ranged from Mahler 3 to some fascinating street
scenes. Both Harman-Kardon and Dynaco attracted
a great deal of interest with their respective sys-
tems but the general impression was that they
lacked the impact, the excitement of “genuine” 4-
channel sound. I heard the Harman-Kardon proc-
essor (developed by Robert Orban) in Los Angeles

and I was most impressed by the way it lent a
sense of spaciousness that really gave a new lease
of life to old mono records. Sansui used a system
of indicator lights to explain their “psycho-acoustic”
synthesizer but I did not hear an actual demonstra-
tion. Louis Dorren used a small FM transmitter to
show off his MPX system which is not unlike the
Halstead-Feldman arrangement—without the com-
promises. In other words, all four channels have a
response up to 15 kHz. More about this system
later. Meanwhile, yet another MPX system has ap-
peared on the scene. This one is from the other
side of the Atlantic and is described on page 26.
L4 & L4

Advertising humor—or per degree ad astra

From Magnavox “. . . sound in the round, . . .
360 degrees of smooth, rich bass and perfect treble
channeled onto an aspirator with 7000 little open-
ings to release the music in all directions.” And
Electrophonic “. . . built-in cross-over networks re-
create all the vibrant lows, mellow mid-ranges and
vivid highs . . . sensitive upper and lower cones
expand and circulate a double-peak stereo per-
formance that’s 720 degrees of sound.” Let’s hope
the copywriter gets paid for a 48-hour day! . . .

L4 L4 o

You-read-it-first-in-Audio dept: The video disks
mentioned in the February issue have now been
demonstrated and we have managed—at the last
minute—to squeeze in some details on pages 10
and 86. (Sorry, Sherwood W. and Edward C!) The
fantastic new recording techniques will probably
make a tremendous impact on the recording in-
dustry—but time will tell.
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Leonard Carduner

As we go to press, we were very sad-
dened to learn of the untimely passing
of Leonard Carduner, President of British
Industries Corporation, who was only 57.
He had suffered from a heart ailment for

some years and had an operation in 1965.
Born in New York, Leonard Carduner ori-
ginally worked in the advertising world
and he joined his brother, William, in
1937 in a manufacturers’ agency which
was to become the British Industries Cor-
poration, agents for Garrard, Wharfedale,

and other prominent British companies.
He was certainly one of the pioneers of
the High Fidelity Industry and was re-
sponsible for much of its progress. Gilbert
Briggs, of Wharfedale, in one of his books
said, “You can see from Leonard Card-
uner’s photograph that I was dealing with
a man of his word.” A fine tribute, but one
that can be confirmed by all who had the
pleasure of knowing him.

He leaves his wife, Harriet, and two
sons, Andrew, age 30, and Stewart, 27
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IN MAKING RECORDS
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Whatever your requirements for recording and
playback, Stanton’s Series 681 cartridges are
the calibration standard. And there is a 681 model
engineered specifically for each of these critical
applications.

The Stanton 681A—For Cutting Head Calibration
With Stanton’s Model 681A, cutting heads can be
accurately calibrated with the cartridge,for it has
been primarily designed as a calibration standard in
recording system checkouts for linearity and
equalization. Frequency response is factory cali-
brated to the most rigid tolerances and the flattest
possible response is assured for precise alignment
of recording channels. Implicit in this kind of
stability and constancy is a reliability factor un-
matched by any other cartridge for this application.

The Stanton 681 EE—For Critical Listening

In critical playback auditioning, whether a
pre-production disc sample sounus too “dead” or
“bright” is largely a matter of cartridge selection.
Here too, Stanton provides the evaluation standard
in its model 681EE. In this application, the Stanton
681EE offers the highest obtainable audio quality in

Photographed at Capito! Records.

the present state of the art. It is designed for low-
distortion tracking with minimum stylus force,
regardless of the recorded velocity or the distance of
the groove from the disc center. High compliance,.
low mass and low pressure assure perfect safety
even on irreplaceable records.

All Stanton Calibration Standard cartridges are
guaranteed to meet the specifications with exacting
limits. Their warranty comes packed with each unit
_the calibration test results for that individual
cartridge.

For complete information and specifications write
Stanton Magnetics, Inc., Terminal Drive,

Plainview, L.I., New York.

21

Check No. 21 on Reader Service Card



Stereo Receiver Lexicon

ith the sterco AM/FM receiver
VV component firmly established as
the most popular single picce of
electronic equipment used for putting
together a home music reproducing Sys-
tem, the business of “choosing the right
receiver” becomes a fairly complex proc-
ess. Since a receiver is really three com-
ponents in one (tuner, preamplifier and
amplifier), the prospective purchuser is
often faced with a multitude of speci-
fications (since each section requires a
complete and defining set of specs) and
unfamiliar terms which are intended by
the manufacturer to describe fully the
features and performance of his product.
There have been suggestions that man-
ufacturers of high fidelity component
receivers abandon the time-honored tra-
dition of including technical language
In consumer-oriented sales literature
and join the “package goods” or furni-
ture console makers in their advertising
approach. Generally, this approach con-
sists of a full color brochure, including
photographs of slinky  models leaning
voluptuously on radio phonograph cab-
inets with facial expressions of ecstacy.
Surreunding these tableaus is a minimum
of meaningless verbiage, including such
pat phrases as, “Super-powerful ampli-
fier,” “Wide-Range Heavy-Duty Speak-
ers,” “Ultra Sensitive Tuner,” or (and
this one really amuses us by its very
combining of unrelated terms) “Powerful
Tuner Circuits!”

In an effort to dissuade the long-
suffering, legitimate high fidelity com-
ponent manufacturers from following this
“cop-out” course, we present, herewith, a
brief (and, we hope, succinet) lexicon of
terms used in describing high fidelity
receivers. These, arranged alphabetically,
will include both specifications and physi-
cal-feature terms and phrases. Armed
with this pocket dictionary (it is pocket
sized, if you fold these pages a sufficient
number of times), you can walk into
any high fidelity dealer, read any manu-
facturer’s  specification literature and,
hopefully, select and buy the right re-
ceiver for your needs and budget.

As already mentioned, the terms are
arranged  alphabetically.  In addition,
those which are considered to be SPECI-
FICATIONS will be capitalized, while
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Len Feldman

those which represent features other
than specs will appear in lower case
letters. We have attempted to cross-
index as many of the terms as possible,
since some of you may attempt to look
up “Separation, Stereo,” while others
may try to find the definition under
“Stereo Separation” and still others may
seek the same information under “FM
Stereo Separation.” We promise that at
no time will you be asked to look up
“Controls, Tone” after first attempting
to find it under “Tone Controls,” and
then be told to refer again to “See Tone
Controls.” One other thing. For those
who prefer pictures to words, where-
ever possible we have set alongside the
most important specifications a graph
designed to show you how a particular
spec works out in practice and what we
consider to be good numbers for that
spec. Such graphs are necessarily sub-
jective (on our part) and the demarka-
tion lines between “Poor,” “Fair,”
“Good,” and “Excellent” should not be
taken as the last word. They are, rather, a
suggested guide for quality selection of
receivers and can be tempered by bud-
get considerations as well as the advanc-
ing state of the art.

Finally, where conventional diction-
aries tell you whether a word is a noun,
adjective, adverb, etc., we have substi-
tuted the abbreviations (A), (P), and
(T). The appearance of (A) after a
term means that the term is primarily

associated with power amplifiers. A (P)
appearing after a term means that the
term relates to the preamplifier section
of a receiver, while a (T) denotes a term
related primarily to tuners or tuner
performance.

Antenna Input Impedance (T). This term
describes the tvpe of transmission line
or “lead-in” cable that should be used
with a given tuner input. The two most
popular impedances are 300 ohms (for
which twin-lead, flat antenna wire simi-
lar to that commonly used for TV sets
is used) and 75 ohms (in which case
co-axial cable—one conductor inside a
shielded outer conductor—is used). Some
tuners feature both popular impedances
so that either type of transmission line
can be used. In the event that you must
use, say, 75-ohm cable to connect to a
300-ohm antenma input on a receiver
(or vice versa), some diminution of
signal transfer will occur, but in all but
the most fringe-signal areas, the mis-
match is not terribly severe.

Balance Control (P). See Volume and
Balance Controls.

Bandwidth, Power (A). See Power Band-
width.

CAPTURE RATIO (T). The ability of
an FM tuner to select the stronger of
two FM stations when both are trans-
mitting at the same frequency. While the
I’'CC does not normally assign identical

GOOP  EXCELLENT

FAIR

L |

CAPTURE RATIO - dB
Fig. 1—Capture ratio ratings

frequencies to closely located stations in
a given geographical area, a strong sta-
tion many miles away might produce a
signal strength at the antenna terminals
of a tuner which is not much weaker
than that of a low-powered local station
which you may want to hear. Therefore,
the less difference in strength between
two stations required for the stronger sta-
tion to obliterate the weaker, the better
the capture ratio of the tuner. Capture
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ratio is expressed in dB, and the lower
the figure, the better the capture ratio.
See Fig. 1 for qualitative ratings.
CONTINUOUS POWER (A). See RMS
POWER (A).

DAMPING FACTOR (A). The modern
power amplifier, by virtue of the large
amounts of negative feedback applied
to it, is considered to be almost a “con-
stant-voltage” source. This is another
way of saying that it’s internal or “look-
ing-back-into” impedance is very low.
Damping factor is simply the ratio of the
loudspeaker impedance to the “looking-
back-into-the-output” impedance of the
amplifier. Thus, if an amplifier has an
internal impedance of 0.5 ohms and is
to be used with a loudspeaker having
an impedance of 8 ohms, the damping
factor of this combination will be 8/0.5
=16. High damping factors generally
result in “tighter” bass reproduction,
since the low impedance across the ter-
minals of the loudspeaker tends to limit
any undesired “overshoot” on the part
of the loudspeaker cone. The use of
overly long speaker wires between am-
plifier and speaker (of insufficiently heavy
gauge) can seriously reduce the effective
damping factor, since the loudspeaker
then “sees” the combination of amplifier
internal impedance plus the series resist-
ance of the speaker wires themselves.
DISTORTION (A, T). See IM Distortion
and THD (TOTAL HARMONIC DIS-
TORTION).

Equalization (P). In making recordings,
a deliberate amount of frequency re-
sponse alteration is introduced. The bass
or low-frequency region of the spectrum
is always under-recorded to prevent un-
duly large groove undulations (bass
energy is greater than mid- or high-fre-
quency content) from destroying groove
walls. Conversely, higher frequencies are
deliberately emphasized to improve the
signal-to-high-frequency surface noise of
the resulting disk. In the playback proc-
ess, inverse frequency correction must
be built into the preamplifier section, so
that the net frequency response will be
“flat.” Standard amounts of correction
should conform to the so-called RIAA
curve, as shown in Fig. 2. RIAA stands
for the Record Industry Association of
America. A similar technique is used in
FM broadcasting, in which the high fre-
quencies are deliberately emphasized
during transmission and de-emphasized
during reception to improve the relative
signal-to-noise between the program con-
tent and the high-frequency background
noise common to wide-band FM. The
term DE-EMPHASIS, rather than equali-
zation, is used in describing this FM
equalization technique, and the character-
istic curve is shown in Fig. 3.
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Fig. 2—Standard RIAA playback curve
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Fig. 3—FM de-emphasis curve i
Filters (P, T). High-frequency and low-
frequency filters are often incorporated
in the preamplifier section of receivers.
The former generally cut out high-fre-
quency response at a steeper rate than
do conventional tone controls. It is thus
possible to eliminate record scratch and
high-frequency hiss more cflectively with
less sacrifice of program content. Low-
frequency filters are similarly constructed
to eliminate such problems as turntable
rumble without seriously affecting bass
response required for proper musical
reproduction. Recently, band-pass filters
have appeared in the i.f. circuits of FM
tuner sections, replacing previously used
dual-tuned interstage transformers. Such
crystal and ceramic filters (as well as
multi-pole  inductive-capacitive filters)
are said to provide better control over
the bandpass characteristics of the if.
section of the receiver.

FM De-emphasis (T). See Y.qualization.
FM Limiting (T). See Limiting, I'M.
FM STEREO SEPARATION (T). The
degree to which an FM tuner is capable
of rejecting “left-channel” information
from its right-channel output and “right-
channel” information from its left-chan-
nel output is called FM Stereo Separa-
tion. It is stated in dB. Because the
stereo FM decoding process is quite
complex, separation is usually not uni-
form at all audio frequencies. It tends
to be best at mid frequencies, falling off
somewhat at low frequencies and even
more so at high frequencies. See Figs.
4 and 5 for qualitative ratings. Most
manufacturers state sterco FM separa-
tion at mid-frequencies such as 400 Hz or
1000 Hz, though some present complete
separation curves or plots, such as that
shown in Fig. 6.

16000

RELATIVE QUTPUT - dB

FREQUENCY RESPONSE (P, A, T).
One of the most fundamental descrip-
tive specifications for all parts of the
receiver, frequency response is usually
stated as the extremes of frequency at
which response is uniform within a
stated number of dB. Thus, “Uniform
from 20 Hz to 20,000 Hz within *1.5
dB” might be a typical statement of this
specification. The greater the frequency
extremes and the lower the “+dB” figr.e,
the better the response. There arc two
schools of design philosophy with respect
to amplifier frequency response, however.
Some maintain that the wider the re-
sponse, the better, and feature such speci-
fications as “5 Hz to 100,000 Hz,” while
others maintain that the response should
be limited to the total range of human
hearing, namely 20 Hz to 20,000 Hz, and
that increased bandwidth beyond that
contributes no improvement and may
even be disadvantageous in certain re-
spects. With respect to FM tuners, it
should be noted that broadcast transmis-
sions are limited to a top frequency of
15,000 Hz. Thus, the publication of a
tuner frequency response which is limited,

GOOD  EXCELLENT

FAIR

0 10 30 Bl
STEREQ FM SEPARATION AT I ktz - dB

Fig. 4—Stereo FM separation at mid-
frequencies
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10 2 30 40
STEREQ FM SEPARATION AT 10 kHz

Fig. 5—Stereo FM separation at high fre-
quencies

LEFT CHANNEL OUTPUT WITH LEFT-ONLY
/ SIGNAL APPLIED

RIGHT CHANNEL OUTPUT WITH LEFT-ONLY,

100 1000
FREQUENCY - Hz

Fig. 6—Typical stereo separation curve

10,000
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to this top frequency in no way denotes
an inferior product. Because of the above-
mentioned differences in opinion regard-
ing frequency-response requirements in
high fidelity, no qualitative rating is pre-
sented for this specification here.

Fuses (T, P, A). Protective fuses may be
found in power lines of receivers as well
as in speaker output circuits of the am-
plifier portions of such receivers. Placed
in the power-line circuit, fuses prevent
costly burn-outs of expensive components
in the event of power supply failures
etc. Placed in speaker lines, fuses pro-
tect output transistors in modern, solid-
state receivers. They are meant to “blow”
if excessive current is drawn from output
circuits—as for example, when speaker
leads inadvertently cause a short circuit
across the output terminals of a receiver.
More recently, protective relays and
thermal circuit breakers are finding in-
creased use in such applications. In re-
placing any fuse, always replace with a
fuse of identical rating. To do otherwise
voids most manufacturer’s warranties and
is an invitation to costly repairs and
damage to the receiver.

Headphone Jack (P). A popular feature of
nearly all stereo high fidelity receivers,
the stereo headphone jack enables listen-
ers to enjoy stereo in complete privacy,
without disturbing other members of
the family. Usually, a selector switch
enables the listener to turn off the loud-
speakers entirely while using the head-
phones. In some receivers, the insertion
of the headphone plugs into the head-
phone jacks accomplishes the loudspeaker
disconnect. Normally, little power is
required for loud-level listening via
headphones as compared with speaker
listening. Suitable headphones are sold
in a wide range of price categories. Two
characteristics to watch for when pur-
chasing this accessory are wearing com-
fort and fidelity. Low-frequency response
can be a function of tightness of fit
around the ears, and since not all ears
are “built alike,” headphones should be
tried for fit and comfort as well as tonal
performance.

HUM (P, A). See NOISE and HUM.
LF. REJECTION (T). The ability of a

EXCELLENT
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Fig. 7—Ratings for FM i.f. rejection
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tuner section to reject signals of the inter-
mediate frequency (generally 10.7 MHz,
in the case of FM tuners). Conceivably,
there may be transmissions by radio
sources at these frequencies (short wave,
etc.), which should not be detected by a
good FM tuner. Measured in dB, the
higher the i.f. rejection specification the
better. A qualitative rating is shown in
Fig. 7.

IHF SENSITIVITY (T). The number of
microvolts of FM signal which must be
applied to the antenna terminals of an
FM tuner so that the program peaks
heard will be 30 dB louder than any
background noise and distortion. This
number will be lower in better sets,
higher in inferior sets. While 30 dB of
signal-to-noise-and-distortion ratios do not
constitute a good’ listenable signal, this
measure is used to denote the least usable
signal and is the most significant com-
parison spec that can be applied for
tuners. Do not confuse this specification
with  “Quieting Sensitivity,” an older
spec which only required that the noise
be 30 dB lower than the signal and did
not take into account the resulting dis-
tortion level—which is of equal or perhaps
even greater importance. Figure 8 pre-
sents a qualitative rating chart for IHF
sensitivity of modern tuner sections. IHF
stands for the Institute of High Fidelity,
which promulgated this and related speci-
fications and ratings for tuners and ampli-
fiers. The THF consists of manufacturers
who specialize in high-quality high
fidelity component product design and
manufacture.

-
=
=t
o
o
8
=
o \
o
o
3
=
5 \N
1 (]

1 1
1 5 67

1L 1] L
2314
IHF SENSITIVIT

o

1
§ 9 10111213 1415
Y ~ MICROVOLTS

Fig. 8—Ratings for IHF sensitivity

IM DISTORTION (T, P, A). While there
are many forms of audible distortion that
can be produced by electronic amplifiers
or tuners, the one thought to be the most
objectionable to the listener is called IM,
or intermodulation distortion. This form
of distortion consists of the reproduction
of sum and difference frequencies arising
from the non-linear mixing of two de-
sired frequencies. As an example, thc
frequencies of 60 Hz and 7,000 Hz,
present simultaneously in a given audio
program, may produce small amounts of
7060 Hz and 6940 Hz which are not

present in the original program. IM dis-
tortion is expressed as a percentage of
the total audio information present, so
that the lower the percentage, the better
the equipment. See Fig. 9 for a qualita-
tive rating of IM.
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g. 9—Ratings for IM distortion

-
=
z
=1
=
5]
=
(=3 /
=3
(=3
8
= /
H
=
T S T 7 O O |

10 20 30 40 50 60 70 80 90 100
IMAGE REJECTION - dB8

Fig. 10—Rating for image rejection

Image Rejection (T). In an FM tuner, the
local oscillator is tuned 10.7 MHz above
the incoming signal. When the incoming
signal beats with the local oscillator,
the desired 10.7 MHz i.f. signal is cre-
ated for subsequent amplification and
detection by the i.f. system of the tuner.
Take, for example an incoming signal
at 100 MHz. When the tuner is tuned
to this signal, the local oscillator will
be at 110.7 MHz and the required 10.7
MHz will be derived. However, an in-
coming signal at 121.4 MHz (10.7 MHz
higher than the local oscillator) might
also “beat” with the local oscillator to
produce a signal at 10.7 MHz. While
121.4 MHz is outside the FM frequency
band, it is within certain aeronautical
frequency-band assignments and you
don’t want to hear airline pilots’ conver-
sations mixed in with your FM musical
listening. Image rejection is the ability
of a tuner to reject undesired frequencies
which have a mathematical relationship
to the if. so that they might be
present in the output of the receiver.
Expressed in dB, the higher the figure,
the better the specification. See Fig. 10
for a qualitative analysis of this specifi-
cation.

Impedance, Antenna (T). See Antenna
Impedance.

Indicator Light, Stereo (T). See Stereo
Indicator Light.
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Input Impedance (P, A). The various in-
put impedances listed in connection with
the input facilities of a receiver are of
an informational nature, designed to help
you in the selection of matching com-
ponents, such as cartridges, tape players,
etc. Generally stated in “ohms,” the input
impedance is usually stated for phono,
aux, and tape inputs on a receiver. For
example, the magnetic phono cartridge
input impedance on most receivers is
characteristically designed at 47,000
ohms, because most magnetic cartridges
work best into that value of impedance.
If, for example, you were considering the
purchase of a phono cartridge and found
that it requires an input impedance of,
say 100,000 ohms for best response, you
could expect some deterioration in fre-
quency response if you attempted to
plug that cartridge into a phono input
having a 47,000-ohm impedance.

INPUT SENSITIVITY (P). This speci-
fication is provided as an aid in selecting
matching components that will work
compatibly with the receiver of your
choice. The auxiliary inputs of your re-
ceiver may have an input sensitivity of
250 millivolts. If you planned to feed
the output of a tape deck to this input,
you would choose a tape deck having a
similar output. If, for example, your tape
deck only provided 100 millivolts of out-
put, you would never be able to drive
the amplifier section of your receiver to
full power output. Input sensitivities are
usually given for all available inputs
located at the back of the receiver, such
as phono, tape, aux, and so forth. Phono
inputs have sensitivities of the order of
a few millivolts and are considered “low-
level” inputs. Inputs such as tape and
auxiliary will have sensitivities of the
order of fractions of a volt and are re-
ferred to as high-level inputs.

Limiting, FM (T). It is the limiting char-
acteristic of an FM tuner circuit that
largely makes FM the “static-free” pro-
gram source that it is. Limiting is ac-
complished by circuits called “limiters,”
which literally “slice off” the upper and
lower extremities of the r.f. or i.f. signals
after sufficient amplification has been
accomplished. In FM, the ultimate ampli-
tude of the signal is unimportant. It is
the changing frequency which determines
audio recovery, so that limiting the am-
plitude of the signal prior to detection
serves as a means of removing any am-
plitude variations which might have been
present. Most noise and static is of an
amplitude nature and the limiting action
therefore slices off this noise as well.
While only a few manufacturers describe
the limiting characteristics of their prod-
ucts as a published specification, this
characteristic is of extreme importance

AUDIO e SEPTEMBER 1970

and can have as much to do with supe-
rior FM performance as IHF sensitivity.
Limiting, when stated, will be in number
of microvolts required for “full” limiting
(or, sometimes, for “1 dB limiting”—
which means that the signal amplitude
is within 1 dB of its final, highest value).
The lower the figure, in microvolts, the
better the characteristic. A qualitative
chart of this characteristic is shown in
Fig. 11.
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Fig. 11—Rating for full limiting

Loudness Control (P). Human hearing
tends to full off at the extreme low- and
high-frequency ends of the audio spec-
trum. The effect is more pronounced when
we listen to music at low loudness levels
—or lower than in original performance.
Since much of our home listening is done
at lower levels than would be experienced
in a concert hall, a loudness control (some-
times called loudness-contour control)
serves to compensate automatically for
this hearing deficiency at low levels. When
the control is advanced to high settings,
little or no compensation is afforded: As
the setting is reduced, more and more
compensation is added. Since levels of
program sources differ and the degree of
compensation in different people’s hear-
ing also differs, most loudness controls are
equipped with a switch enabling the lis-
tener to defeat this feature and to restore
the control to its more usual function as a
regular volume rcontrol.

Low Frequency Filter (P). See Filters

Meters (T). Many of the better receivers
are equipped with one or more tuning
meters, to assist the user in accurately
selecting desired FM (or AM) stations.
Two types of meters are commonly used:
the peak-reading tuning meter and the
center-of-channel tuning meter. The for-
mer is used by tuning in to the desired
station and finding the highest reading of
the meter. The reading often provides a
fair indication of signal strength when
used this way. The center-of-channel
meter has its pointer normally resting at
mid-scale. As a station is approached, the
meter will swing widely to one side. As
center of channel is reached, the meter

will once again be at mid-scale and, if
the center of channel is passed over, the
needle will swing to the other side of the
meter scale. This type generally enables
the user to tune more accurately to center
of channel than does the peak-reading
type, but it gives no indication of actual
signal strength, nor is it applicable to AM
tuning, as is the peak-reading type. Some
modern receivers are equipped with both
types of meters. Still other designs make
dual use of one meter (the peak-reading
type) enabling the user to read relative
multipath interference (see Multipath)
and adjust his antenna orientation for
minimization of this form of distortion.

Monitor, Tape (P). See Tape Monitor.

Multipath Distortion (T). While not, strict-
ly speaking, a “feature” or a ‘“‘specifi-
cation” of receivers, multipath is an
important term whose significance should
be understood by owners of stereo FM
receivers. It is completely analogous to
“ghosts” in TV reception. Reflected signals
(from nearby man-made or natural struc-
tures) arrive at the receiver’s antenna
terminals a small fraction of a second later
than the direct FM signal. The result is
a form of distortion (particularly notice-
able when listening to stereo FM) which
is characterized by sibilant “s” sounds in
speech, loss or wandering of stereo sepa-
ration, and often even added harmonric
distortion (see THD). Multipath distor-
tion can be minimized by careful orienta-
tion of an outdoor directional FM antenna.

MUSIC POWER (A). One of two ac-
cepted forms of statement of the power
output capability of the power amplifier
section of a receiver. This specification is
sometimes called IHF power and means
the same thing as Music Power. Musical
crescendos are often of very short duration
and most amplifiers can deliver somewhat
more power for short periods of time than
they can for long, continuous periods.
Since most listening is musical, it is felt
that the “Music Power” rating has some-
what greater bearing on the useful power
capability of an amplifier. Prior to the
development of this modified power speci-
fication, all power was quoted as Continu-
ous Power or RM.S. Power. (See RM.S.
Power.) There is no direct correlation
between continuous power and music
power, except that the latter will generally
be somewhat higher than the former. The
difference depends in large measure upon
the design or ruggedness of the power
supply used in a particular receiver. The
better the regulation of this supply, the
closer the two ratings will be.

(To be continued)
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The QUART

Broad'cq

i

sting

System

by MICHAEL GERZON

HERE SEEMS TO BE no doubt that in

the long run, multi-channel stereo

will become the standard for Hi-Fi.
The real problem to be solved is how
multi-channel sound can be recorded or
broadcast cheaply and efficiently. The
original Vanguard quadraphonic tapes
cost $14.00 each for the usual LP length
—which is too much. (Prices will come
down with a rush when the demand in-
creases). RCA have just announced that
they will release a number of 4-channel
tapes in August using the standard 8-
track cassette but no prices are available
as we go to press. Much work is going on
behind the scenes to develop disk and
tape systems which will be inexpensive
and compatible and just what system will
be finally adopted is anyone’s guess at
the moment.

One proposal involves the addition of
two coded signals at 72 kHz and 92 kHz.
The main objections to this method are
a rather low modulation level on all chan-
nels and a high noise level, poor frequency
response (up to only 9 kHz) on the rear
channels plus the difficulty of avoiding
high-frequency chatter  distortion. It
seems to have been overlooked that there
is sufficient room in the ordinary FM
multiplex system to squeeze in a third or
fourth channel without affecting the per-
formance of present-day receivers. It is
well known that the present method of
broadcasting stereo does not allow audio
frequencies above 19 kHz to be trans-
mitted. Thus, the combined frequency
range theoretically required by both left
and right channels should be 2x 38 kHz.
However, stereo multiplexing uses up a
range of 3X19=57 kHz for each half of
the spectrum. (In the U.S., the figures
would be 53 kHz +53 kHz—ignoring SCA
requirements, Ed.) It is in this ‘surplus’
19 kHz that a third or fourth channel can
be squeezed. The writer of this article has
taken out a patent on such a system
which is called QUART—meaning Quad-
rature Ambience with Reference Tone for
3 or 4 channels. First let us see how a 3-
channel QUART is squeezed into a ‘pint
pot.’

In order to transmit two channels with
a single transmitter (i.e., ordinary stereo),
a rapidly operating electronic switch
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switches the left channel, then the right,
then the left and so on, into the trans-
mitter. See Fig. la. This switch operates
at a very high rate (4 times 19,000, or
76,000 times per second) so that if the
left- and right-channel electrical signals
are as in Figs. 2a and 2b, then the
switched signal fed into the transmitter
might look like Fig. 2d. This is called the
stereo multiplex signal. Figure 2¢ shows
a square waveform which represents the
way the switch is operating at each mom-
ent of time—the switching signal. As the
switch in the transmitter functions at a
high speed a listener picking up the
broadcast with an ordinary mono receiver
just hears the average of the two chan-
nels—a good mono signal. But in a stereo
receiver there is a switch operating
exactly in step with the one in the trans-
mitter that switches the left and right
signals into the two channels. How does
the receiver switch keep in step? This is
obviously very important and it is ac-
complished by a 19-klz sine wave called
the pilot tone which is transmitted by the
station and the circuit is so arranged that
the pilot tone keeps the switch synchro-
nized (like an electric clock).

The QUART system adds a third chan-
nel using a system called “quadrature
modulation” because it involves an ad-
ditional switch operating exactly one
quarter of a cycle out of step with the
switch just described. A similar technique

is used to convey color information in
some TV systems. Consider a third rear-
channel audio signal which we will call
the “ambience” signal as in Fig. 3a. Let
the switching signal for stereo multiplex
be represented by Fig. 3b. Now con-
sider a second switching signal in
quadrature with the first, i.e., a quarter
of a cycle out of step with switching sig-
nal number one as shown in Fig. 3c. At
the transmitter end, the ambience signal
is made to modulate the quadrature
switching signal; in other words at each
moment we give the quadrature switching
signal an amplitude proportional to the
value of the ambience signal. If the am-
bience signal happens to be negative (as
at time T in Fig. 3a) we then reverse
the polarity (or the sign) of the quad-
rature switching signal also. By this
means, we obtain a quadrature switching
signal modulated by the ambience sig-
nal as shown in Fig. 3d.

Figure 6 shows the usual stereo signal
plus the ambience-modulated quadrature
switching signal as transmitted. To see
how a receiver reacts to this complicated
signal, consider a stereo receiver picking
up a quadrature signal modulated by the
ambience as in Fig. 6a. The switch in
the receiver operates in step with the
usual switching signal of Fig. 6b and the
outputs of the left and right channels will
be as shown in Figs. 6¢ and 6d. It will
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be seen that both these outputs are of a
high frequency and will therefore contain
no audio frequencies. Thus an ordinary
stereo receiver picking up a QUART
transmission will ignore the modulated
quadrature switching signal and will re-
spond only to the normal stereo signals.

A three-channel receiver using the
QUART system will be similar to a con-
ventional stereo receiver—plus a device
to recover the ambience channel. The
detector for the third channel will use
switching similar to the switching used for
stereo, except that it will take place in
quadrature (i.e. a quarter of a switching
cycle out of step) with the stereo switch-
ing (see Fig. 5). As before, a pilot tone
of 19 kHz is also transmitted to synchro-
nize the receiver’s switches with those at
the transmitter. In the QUART system a
low-level signal of 38 kHz in step with
the stereo switching signal is also trans-
mitted. This is called the reference tone
and it helps in the synchronizing process
as well as providing a signal to switch on
a light for 3-channel indication. While the
QUART system is a little complicated to
describe, it does have quite a few worth-
while advantages over other methods of
adding a third channel. The most obvious
advantage is that no frequencies over
57 kHz are transmitted in the multiplex
signal—just as with ordinary two-channel
stereo. This leaves plenty of room at
higher frequencies for the broadcasting of
yet more channels. As the ambient chan-
nel uses frequencies in the 19- to 57-kHz
range the amount of noise is much less
than in other systems which use fre-
quencies around 76 kHz for this channel.
Calculations indicate QUART three-chan-
nel transmissions should only be about
3 dB worse than conventional two-chan-
nel stereo.

4-Channel QUART

By modulating frequencies around 76
kHz, it is possible to add a fourth channel
and by careful adjustment of the various
parameters it should be possible to ensure
that the degradation of signal to noise is
no worse than 7.5 dB—smaller than in
any other system known to the author.
For those whose mathematics is good,
the three-channel signal can be repre-
sented as follows:

L+

where L=the left channel signal, R=the right channel, A the ambience signal, f=
19,000, t=time in seconds; o and v are constants. The 4-channel system can be

represented as follows:
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R L-R
g +xsin 2 ft+(_2 +y) sin 47 ft+ A cos 47 ft

L—R U+V Uu-v
o t« sin2’77ft+( 3 +y) sin 47 ft + p) —5cos 47 ft+—55 N2 sin 87 ft

where U and V are rear left and rear right channel signals respectively.
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This article has also appeared in the Brit-
ish “Hi-Fi News’” and the author will wel-
come any correspondence on the subject
of quadraphonic sound. The address is—
Michael Gerzon, Mathematical Institute,
St. Giles, Oxford, OX1 3LB, England.
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AMPLIFIERS —
Basic and Integrated

AUDIO’s 1971

Hi-Fi PREVIEW

The twelfth product directory follows as is the usual
custom in the September issue. The specifications
presented are in the tabular form which was first used
in 1965 to facilitate comparisons.

Dashes in the columns indicate that the characteristics
do not apply to the product; a blank space indicates
that manufacturers did not supply AUDIO with the
information. Letter codes are employed in some
instances for purposes of clarity or to simplify the
listings. For example, the letter (B) preceding an
amplifier listing indicates that it is a basic power ampli-
fier; (T) indicates that the product is tubed rather than
solid-state construction; turntable and tape recorder
speeds are similarly indicated by letter codes which are
shown on the respective charts.

Readers should bear in mind that these specifications
are those supplied by the manufacturers—they are not
the result of our tests or measurements. Measurement
methods may differ from manufacturer to manufac-
turer, but in general the performance may be consid-
ered to be as shown.

DIRECTORY

For more information on any product, or on other
products which are not listed, the reader may write the
manufacturer directly, and the companies’ addresses
are listed on page 34. Trade names which are different
from the manufacturers’ names are cross referenced
for your convenience. If the company is an advertiser
in this issue, you may turn to the page number shown
in a circle under the product name for further informa-
tion or to find the Reader Service Card Number which
you may check on the card found opposite page 114,
This card is postage paid by us, and the inquiries are
forwarded to the manufacturer. You will have to write
the manufacturer direct if his company is not an adver-
tiser in this issue, or if he chooses not to use the Reader
Service Card for inquiries.

Obviously, not all products of each manufacturer are
listed. Some items had to be eliminated because of
space, some manufacturers did not provide us with the
necessary information.

Even with these limitations, the Preview Directory
should be of value to readers throughout the year as a
condensed catalog of the important hi-fi equipment due
on the market during the coming months.

NOTES: (1) All models solld-state except when
model number is preceded by (T)
(2) Basic power ampilfiers have modsl
number preceded by (B)
{3) “K" Iindicates kit price; *‘W*’
Indicates wired price

BIC/LUX 71/4 A

»
3/ 8
”» ‘Jd
»/ */F 5* & :‘ j‘, &8/ & /s
~ s 0y » > < o ¥ \<\‘ o a s . 3
MANUFACTURER S/ &) s/ &/ N Fe/ 3/8// &/ 8/&/ ¢ N
Y/ & ¥ * i y ¥ A ry & /8/ 5 s/ 9/ & k) >
{Circled numbers f & & ~ Y ‘? & & & & /o & S/ oan 5 S~ N o
indicate adv. page) < &/ & R o o $ ¥ > s/s ; g’. s/ & ) & n SPECIAL FEATURES
§ &/&E/ &) &)L &/ & & FLE[ESE S SIS F) S &/ &
ACOUSTIC AR - (60 05 105 1025 025 - - 65 15, x 10 19 250.00
RESEARCH x4*
A - 50" | 0.5 0.5 0.25 [0.25 |14-44K |20-20K 75 25 |100| - 0.2 |~ [40 18%x 10 13 250.00 {Wood case opt., $15.00; spkr cables opt., $6.00;
AU 60* +1 (57) ad). x4k 2-year guarantee. **8 ohms; *4 ohms.
Unv. Same as above except for 100, 120, 220, 240 V., 50-60 Hz
BIC LUX 71/4A a10 | 03 0.15 0.4 0.4 |15-30K 0-50 30 20 100 1.8 0.1 [{4) |50 18%x 12 337.00 | Var. tone-contr. turnovers; lo and hi fift., 2-pos.;
75 8.0 8 x6 2 spd. tape-head inputs. (4 ohms)
71'6A 30) | 0.2 0.4 15-30K [ 10-50k |70 40 100 - 101 | |33 [16%x9 179.00 | Filter, foudness, spkr. (4 ohms)
25 8 x5
CROWN 0-40 80 |30 0.05 | 0.05 0.25 |0.12 {550K 15-100K -105 - - - 0.68 {4-16 {200 |[19x 7% 84 229.00 | Low dist., low noise, and exc. stab. in a slim package,
@ (4 (80) +] +0.5 (typ.) x 1% front-pane | head-phone jack. Opt. 2-C. Wal cab, $29.00
D-150 200 | 75 0.04 | 0.01 0.1 0.1 |5-20K  {4-100K -S| - - - 12 [&16]200 [17x9 |16 429.00 | New ext.-stable {C cir. fea. full elec. short-protection.
(40} @80) &\ +1 (typ.) x S (No tuses except AC line). Opt. 5-0 cab. $33.00
0C-300 400 -_150 0.03 | 0.008 | 0.05 [0.02 |0-20K 0-100K -115 - - - 1.75 [4-16 {200 [19x %% 40 685.00 | DC design for perfect stab. and zero L-F phase shift.
(4C2)| (802) +0.] +0.5 (typ.) x7 Short and mis-match protect. Opt. 7-C cab. $37.00.
DYNACO SCA-80 |50 [40 [<05 <0.2 <05 {-0.1|6-50K 15-50K 80 3 80 - 0.13 |8 >40 | 13x10% 16 169.95K | Essentially similar to the PAT-4 plus stereo 80;
@ 0.5 x4 249.95W | includes cover.
B|Stereo 120 |60 |60 |<0.5 | <02 |<0.5 [-0.1[550K [5-100% 95 - |- - 15 (8 [>40 [13x10% 20 159.95K | Modular constr.; fully reg. power supply, elec. protec-
<05 x4 199.95W | tive circuits, inc. cover.
B| Stereo 80 |50 40 1<05 <0.2 |<0.5 <0.1 |6-50K 15-50K 35 - - - 1.3 |8 >40 [13x9 13 119.95K | Similar to Stereo 120, but facking reg. pws. supply.
+0.5 x4 159.95% | cur. hmiting protect; inct. cover.
“1[ sca3s 225|175 |[<1.0 <0.2 |<1.0 <0.1120-20K | 20-20K I80 4 150 2.5 1.0 |8,16]>10 | 13x10% 20 99.95K | Includes cover.
+025 | x4 139.95W
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Your next speaker systems
should be ready for 2 or 3-channel
multi-amp stereowhenyouare.

distortion-free sound and superb

directivity, both systemsincorporate

Pioneer’s advance design speakers

in a handsome, oiled walnut

cabinet with iatticework grille.

Hear them today at your Pioneer

dealer.

Pioneer Electronics U.S.A. Corp.,

~ 140 Smith Street, Farmingdale,
N.Y. 11735

Pioneer's twe nsw 3-way
multi-emp s>eaker systems
permit you tz improve your
stereo syst2m at your

own pace. nitially they can
be used &s ¢onvsentional full-
range specke- systems. Then,
with a flick =1 a switch, they
can be co1rerted for 2 or 3-
chann=3l mul- -amp stereo use.
Both mnits ~ave the necessarv the CS-A500. =
inputs for -t e changeover. Specifically designed with low M ®
Employing Pionzer's newly crossover frequency points for pIONE('-—:-"
develcped F-ee Beating cone :
paper. bor the CS-A500 and

Wi

CS-A700 prcdice exceptionally SS-AS0h o it
Cl_ear, _C'ear 50 Jf‘d with I_OYVer System 50 watt, 33y multi-amp : 60 watt, 3-way multi-amgp
dISt?mon”an j. 1_|gh§r efficiency. Speakers 10” ccne weofer- 434 core midrange; | 127 cone woofer; 4%’ cone midrange;
You’ll notz a distinctive separat cr 37 cone tweater multi-cell horn tweetar
of lows, midrange and highs. And
’ X . A .20
you can adjust the tone of the Response 40 20,900 Hz 35-20,000 Hz
middle and high frequencies to Impedance 8 ohms 8 ohms
suit any room. It's simple with the  pimensions 22Y574137x12%” 267x12%”x15”
twin level controls on the CS-A700 - -
. Pri 179.0
and the single tone control on riee $149.00 : $179.00

'WEST COAST: 1335 WEST 134TH ST., GARDENA, CALIF. 90247 ¢ CANADA: S. H. FARKER CO., 67 LESMILL RD., DON MILLS, ONTARIO
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JVC 5012

Marantz NOTES: (1) All models solid-state except when
Model 30 model number is preceded by (T)
(2) Basic power amplifiers have model

number preceded by (B)
(3) "K' indicates kit price; *'W*’
Indlcates wired price

MANUFACTURER

(Circled numbers

indicate adv. page) Q«?’ SPECIAL FEATURES
$

EICO 3080 69.95K | Incis. cab. w/molded end caps.
+3 109.95%
3070 3B {2 0.7 | 015 2 0.6 [20-30K | 10-40K 99.95K | Incls. vinyl-clad metal cabinet.
+2 149.95%
3150 % |50 0.15 | 0.1 0.6 | 0.2 [20-30K |10-40K 80 42 %0 0.28 [4-16 | S0 | 14% x 8%, 16% | 149.95K
+2 x3Y 225.00%
ELECTRO- EV 1244 322 | 18 1.0 20-20K | 20-30K 70 3.0 - 0.25 (4,8, 8%, x 10% 18 132.30
VOICE +1k 16 x 3%
FISHER TX-2000 |60 50 0.5 0.2 0.8 0.2 |22-24K | 20-40K % 20 |40 |18 02 |4 >10 | 15% x 12% 2% 349.95 | Mic, tape hd inputs, hi filt. 1 and 2, Lo filt.
@ +1.8 15 x4,
TX-50 |28 |20 0.5 |02 1.0 [ 03 |25-25K | 20-25K 85 25 |45 - 0.22 (8 210 | 15%x9 13% | 149.95 | 4-way spkr., mode.
+2 x4,
GROMMES 270 S0@ | 30@ 0.5 0.1 0.5 0.1 |20-20K | 15-50K 7% 2 60 - 0.15 (4,8, 40 [ 13%x11 ~ 189.50
400 | 8u2 ] 16 x 4%,
HARMON- (B)| Citation - | 60 0.2 .05 0.15 | .05 |5-35K | <5to70K 100 - - - LS (416 40 [12%,x12% (30 295.00 { Twin power supplies, mechanical and elect.
KARDON Tweive +0.5 x 5%, 225.00K | circurt protection.
HEATH AA-15 75 50 2.5 0.2 0.5 0.2 {6-30K 8-40K 60 2.2 155 - 0.2 (8 45 [ 167, x 12% 215 | 179.95 | Indiv. nput-leve contrs; main and rem. spkr.
@ +1 x 4% sws; tone-flat sw; phone jacks.
AA-14 15 10 0.5 0.5 1.0 - | 15-50K | 12-60K 60 45 |- - 0.3 |416| S0 | 12x10% 8.5 67.95 | Clutched vo!. contr; tandem bass and tieble contrs;
+] x3 phone jack; edge-lighted panel.
VC @ 5012 80 60 07 .03 0.2 0.} |[10-100K | 6-120K 115 - = - 1.0 | - 80 [ 19x13x6 36 699.95 |2 overload indicators. 2 output leve) meters.
t1

KENWOO0D KA-6000 (85 | 58 0.5 0.1 0.3 0.1 |15-50K | 20-50K n 0.05 (65 |2.3 0.2 {416 28 | 164 x 1l 25 249.95 | *4-ohm, 7-pair input; 2-lo and hi filt., 2 dB/step

90* | 64+ 1] 0.5 x5 tone controls and tone mode.
2.0

KA-4002 |29 | 24 05 |02 05 |02 |18-30K | 2040K 75 2.5 |65 - 0.15|4-16{ 28 [13x9%x5 [13 139.95 | *4-ohm, step tone conts, 6-patr input, lo and hi
40 | 33+ +1.5 2.5 filters, phone and dubbing jack.
KA-2002 |19 17 0.8 0.2 0.8 0.2 |20-30K | 20-30K 70 2 65 - 0.15416 | 28 [ 13x9,x5 12 99.95 | 2 pairs of phono inputs, step tone conts, tape
23 |19 2 monitor. *4-ohm.
LAFAYETTE [ LAI2STA |62% | - <11z - - | 20-40K | 22-20K |75 22, - - [ 027416~ 13x9%x37, | 16% | 129.95 | Auto o'ld protection; front panel mic/musical
2l 7,80 jack.
LA-750 40 - 1 0.7 - - 115-30K [ 20-20K 75 23, |- - 0.5 | 416 -1 12x9%, 12 79.95 | Fused outputs; front and rear tape output
+] 80 X 3% jacks.
LA-324A 20 - - 0.7 - - 135-30K | 20-20K 75 23, |- - 0.5 |4-16 - | 10°x 8, 9 59.95 | Fused outputs; front panel headphone jack.
80 x 3
LEAK Stereo 70 [0 | 35 0.1 0.1 0.3 - - 20-30K 66 ? 30 (2 - |8 40-1 | 13x8% 12% | 299.00 | Bass, treble, vol. and bal. contrs. 7 contrs:
X4l monitor, tilter, foudspeakers, power, head-
phone output.
MARANTZ | (B) 16 150 | 100 .1 - 0t - - 90 - |- - ~ | - {100 [15%x8 30 450.00
x %%
30 90 {60 0.15 E R - - 60 10 |- - - | - - 15, x 14 27 450.00
x 5%
(B) 32 90 | 60 0.15 - | 0I5 - - 100 - - - - | - | 100 ]15%,x9%, 21 295.00
x 5%
NIKKO TRM-1200 (60 | 45 0.3 0.1 0.3 0.1 [15-30K | 13-50K 85 2.0 220 0.2 30 | 15% x 12% 2 249.95 | 21Cs; 2 mic jks, 2 mlrs; 2 spkr sys. avail. sis: tone-
1 x 4% flat sw; time-delay muting.
TRM-50 |25 | 18 06 |02 06 | 0.5 [20-30K [ 10-70k |75 2.4 300 0.3 13x9% 114 | 129.95 | AIIC constr; plug-in cct board; duat function
+] X 3% contrs; triple cct brkr protection.
TRM-40 |20 | I3 1.0 {05 L5 | 0.8 [30-15K | 15-20K 65 28 1.8 0.2 12x81; 10 109.95 | Rumble and scratch filters; cct brkr protection;
X3y dir. input for tape head.
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is probably the world’s
toughest critic of
audio equipment.

B “The Fisher 500-TX is a top-grade
receiver....”

B’ "“The flexibility normally
associated with Fisher products
has been expanded in completely
new directions...."”

® “In addition to an ample quantity
of controls, this new receiver
features four ways in which to
tune in desired FM stations.”

H “, .. the optional remote control
(Model RK-30, $9.95) enables
the user to change stations
from his chair without
approaching the receiver itself.”

W “Station lock-in is flawless.
That is, when the auto-scan

B “Usable sensitivity was everything we
could have desired and limiting took
place ataremarkable 1.5 uV. Ultimate

signal-to-noise ratio was 65dB, as claimed.

Stereo FM performance was excellent.”

B "We can confirm the power output
specification, as given in terms of r.m.s.,
as actually exceeding the 65 watts
per channel claimed .. . Rated distortion
(0.5%) is achieved at 66 watts, while
IM reaches 1% at 68 watts. Power band-
width extended from 8 to 38,000 Hz,
based upon 65 watts per channel...”

m “The Fisher 500-TX is a top-grade

receiver...wonderful tuning convenience

features. .. powerhouse of an amplifier
...excellent transient response. ..
truly ‘big’, clean sound.”

[AutoScan] stops on a station W waji this coupon for your free copy of The Fisher
it stops on the exact ‘center g Handbook, 1970 edition. This 72-page full-color
of that channel.” reference guide to hi-fi and stereo also includes ]
| detailed information on all Fisher components.
m ... AutoScan is probably Fisher Radio |
more accurate in tuning to B 11-35 45th Road
[the] center of [the] desired g Lone Island City, N.Y. 11101 i
channel than can be |
accomplished manually...” &
1 Name |
| Address i
§ City State Zip i
0309701 |}

Check No. 31 on Reader Service Card



AMPLIFIERS — Continued

Scott 499

Sony TA-3120

NOTES: (1) All models solid-state axcept when
modal number s preceded by (T)
(2) Basic power amplifiers have model
number preceded by (B)
(3) K" Indlcates kit price; ‘W'
indicates wired price

MANUFACTURER

(Circled numbers
indlcate adv. page)

N
&
4

SPECIAL FEATURES

NORELCO 591 Switchable scratch filter, contour, and
(89) presence controls,
PIONEER {B) M-100 Damping factos contr; 5- and 20~H- lo fitter
: * at 4 ohms.
@ SA-900 100*} 64* 0.3 0.08 0.5 0.1 { 20-50K | 20-50K 95 3.1 190 | 1.8 0.18] 4-16 | 67 159 x 134, | 27 259.95 | Step tone contr; muting sw; pre-and main amps
*1 Aux x 54 ¢ can be used independently. *at 4 ohms.
@ SA-700 60= | 31+ 05 | 008 [ 05 0.2 | 15-60K | 20-40K 100 3.0 (90 - 0.2 [4-16 (40 | 14%, %125, |17 199.95 | as above.
] Aux, | x 45,
SA-500 2| 12 D5 |01 0.8 | 0.3 | 20-40K | 20-50K 90 25 {80 - 0.2 |4-16 (40 | 13x12%, 13 109.95 | as above.
+1 Aux x 4%
(B) SM-700 | 60* | 31* 0.5 | 008 [ 05 | 0.2 |1560K | 15-60K 100 - - - 0.5, |4-16 | 40 | 14% x12%, |16 129.95 | Spkr phase rev. sw; input level selector.
+0.5 1.0 x 4%,
2.0
SAE ByvHl - | 400 | <01} <.05{ <0.1] <.05/8-50 3-100K >100 - |- - 1.0 | 8-16)>150( 17x18x9 90 |1,500.00 | Four separate power supplies; VU meter; forced
@ +0,-2 cooling; 24 pwr. transitors.
[0 - | 120 0.1 | <.05 | <0.1] <.05] 850 3-100K >100 - -1 - 10 [4161>140| 17x 18 45 700.00 | Split power supplies; level and meter contr. ea.
+0,-2 x 5% chan.; 12 pwr. transistors.
(B) - | 60 0.15[ <0.15} <0.15 <0.1f 8-50 3-100K >110 - |-]- 10 | 4-16] -150| 15x12x 4 21 300.00 | Unconditionally stable with any or no load, incl.
+0,-2 ESL's
SANSUI AU39%9 0 | 70 <04 | 0.1 <041 0.1 | 10-30K | 5-100K ~100 [ 2.0 2.0 0.2 | 416 45| 18x11% 38'%. | 299.95 | Triple tone controls; step controls; 3 spkr.
+1 X6 systems; 11 inputs, 7 autputs.
AUS555-A | 43 3 <05 0.2 <0.5| 0.2 |20-40K | 20-40K 100 | 2.0 1.5 416 50| 15%x11x5 | 17 | 169.95 | Triple tone controls; step controls, NF ampl. cir.,
@ +] 7 inputs, 5 outputs.
AU222 2|18 <08 03 <0.8| 0.3 | 20-20K | 20-30K 80 | 20 1.5 416120 | N4 x 10y 12% | 119.95 | NF ampl. circuitry; 6 inputs.
+1 x 44
(B)BA30 {45 32 -0.3 <0.3 15-50K | 15-100K -80 -|1-1- - - | 10& | 7o x 1414 16% | 149.95 | Damping factor set switch; aural null bal, sw;
+1 50 X 4y leve! adj. Phase sw; phone jack.
SCHOBER (BYTR-2 |50 40 0.75 ] 0.5 14 0.9 | 20-20K | 20-20K 83 - |- - 0.1]4.8, S x 1 14 75.00 | Fan cooled; short circuit protected.
_& 0.5 16 x 7% Kit
SCOTT 499 - | s 5 0.1 0.5 | 0.2 | 10-38K | 15-30K 70 30,1 - |1 06 |8 201 18 x 117, 599.95 | *4-Channels driven
Cover |1 6.0 x 6
SHERWOOD $9500C | 58 | 45 2.9 1 0S| 06 | 01 ]8-35K | 2-20K 1.8 [100f - 0.18] 4-16 30| M x10% 16 199.95
+0.5 x4
SINCLAIR Z-50* -1 3 .02 | .02 | <0.3]<0.320-30K | 20-300K | 70 3.0 - 1.0 | 3-20{ ~100 8 104.95 | *2, with PZ-8 pwr. sup.; 40 w @ 4w; module form.
Project 60 +15
Z-30 15 .02 02 | <03 [<0.3 [ 20-30K [ 20-300K | 70 3.0 - 1.0 | 3-20) - 100 8 84.95 | *2, with PZ-6 pwr. sup.; 20 w @ 4cu; module form.
Project 60 *1.5
Neoteric 60 15 02 .02 | <0.3 [<0.3 | 20-80K [ 20-300K | 70 3.0 - 1.0 | 3-20{ 100 179.95 | Contemp. style pwr/amp; bar-type sel. contrs;
$1.5 protective cctry; wilt run ES spkrs & phones.
SONY TALI208 | 60 | 50 05 | .01 02 | .02 5-200K 110 1.2 | 100( 1.2 0.15 180 | 15%x 124 4.3 | 449.50
@ +0,-2 X 5%
TA-1144 [ 50 { 30 0.2 | .05 0.2 | .05 15-100K | 90 1.2 |90 0.15 701 16%,x12%, 7 219.50
@ +0,-2 X 5%,
TA-1010 |22 | 15 05 | 02 1 .03 30-30K 90 12 (-1 - 0.25 25 147, % 16%; 10 119.50
@ +0,-2 x 9
(B)| TA-3200F | 145( 100 0.1 .03 0.1 .03 5-200K 200 [ 19%x12% 26.15| 349.50
+0,-2 x57,
(B)| TA-3120 | 60 | 50 05 [ .01 02 | .02 5-200K 180 | S%x 7Y 17 249.50
+0,-2 x 17%
(B)f TA-3060 | 50 [ 30 21| .02 0.1 03 5-100K 180 | 5%x7, 12, 159.50
+0,-2 x 12%, 13
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“How well does the Heathkit AR-29 perform?
Very well indeed!”..."No other receiver

in its price class can compare with it!”

Julian Hirsch, Stereo Review magazine
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Here’s Why...

Here’s what Mr. Hirsch says about Sensitivity: “Its FM tuner had
an IHF sensitivity of 1.75 microvolts, placing it among the finest
in respect to sensitivity.”

About FM Frequency Response: “Stereo FM frequency response
was extremely flat, +0.25 dB from 30 Hz to 15,000 Hz.”

About Power Output: “We found the audio amplifiers to be con-
siderably more powerful than their rated 35 watts (rms) per channel.
With both channels driven at 1000 Hz into 8-ohm loads, we measured
about 50 watts (rms) per channel just below the clipping level.”

And this is what he writes about Distortion: ‘‘Harmonic distortion
was under 0.1 per cent from 0.15 to 50 watts, and under 0.03 per
cent over most of that range. IM distortion was about 0.1 per cent
atany level up to 50 watts. At its rated output of 35 watts per channel,
or at any lower power, the distortion of the AR-29 did not exceed
0.15 per cent between 20 and 20,000 Hz. The distortion was typically
0.05 per cent over most of the audio range, at any power level.”

About Input Characteristics: ““. . . the AR-29 can handle any modern
cartridge without risk of overload, and provide low distortion and
an excellent signal-to-noise ratio.”

About Hum & Noise: ‘“Hum and noise were extremely low: -90 dB

About Assembly: “. .. the AR-29 construction made a positive im-
pression.” . . . assembly has been markedly simplified.”

Says Mr. Hirsch about overall performance: “The test data speaks
for itself.” *“... no other receiver in its price class can compare
with it.”

Additional Features That Make the AR-29
The World’s Finest Medium Power Receiver

e All solid-state circuitry with 65 transistors, 42 diodes
and 4 Integrated Circuits e 7-60,000 Hz frequency response
e Transformerless, direct-coupled outputs ¢ Greater than
70 dB selectivity » Factory assembled, aligned FET FM
tuner ¢ Mute Control attenuates between-station FM
noise ¢ Blend Control attenuates on-station Stereo FM
noise e Linear Motion controls for Volume, Balance, Bass
& Treble o Individually adjustable input level controls for
source switching without volume changes e Switches for
2 separate stereo speaker systems ¢ Center speaker capa-
bility e Exact station selection with two tuning meters o
Stereo indicator » Stereo headphone jack ¢ Swivel AM rod
antenna ¢ 300 & 75 ohm FM antenna inputs e Massive,
electronically regulated power supply ¢ Modular plug-in
circuit board construction

at the high-level auxiliary input and -71 dB on phono, both ref- Kit AR-29, (less cabinet), 33 Ibs.............ooiiine $285.00*
erenced to a 10-watt output level.” Assembled AE-19, oiled pecan cabinet, 10 Ibs................ $19.95*
_____ HEATIHIKIT) I
N EW r HEATH COMPANY, Dept. 41-9 -—i
Benton Harbor, Michigan 49022 a Schlumberger company
FREE 1971 CATALOG! | o e - |
Now with more kits, more | O Enclosed is $ plus shipping. |
color. Fully describes these Please send model (s)
along with over 300 kits for | O Please send FREE Heathkit Catalog. O Please send Credit Application. |
stereo/hi-fi, color TV, elec- | |
tronic organs, guitar ampli- Name
fiers, amateur radio, marine, | |
educational, CB, home & | Address — [
habby. Mail coupon or write l City State Zip |

Heath Company, Benton Har-
bor, Michigan 49022,

L
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DIRECTORY OF

ADC (see Audio Dynamics Corp.)
AKG (see Norelco)

Acoustic Research Inc.
24 Thorndike St.
Cambridge, Mass. 02141

Advent Corporation
377 Putnam Ave.
Cambridge, Mass. 02139

Air-Coustic Corp.
57 N. Putnam St.
Danvers, Mass. 01923

Altec Lansing Corp.
1515 S. Manchester Ave.
Anaheim, Calif. 92803

Ampex Corporation
2201 Lunt Ave.
Elk Grove Village, IIl. 60007

Astrocom/Marlux
Oneonta, N. Y. 13820

Audio Dynamics Corp.
Pickett District Rd.
New Milford, Conn. 06776

Audionics, Inc.
9701 S.E. Mill
Portland, Oregon 97216

Aztec Mfg. Co.
2140 S. Lipan St.
Denver, Colo. 80223

B & O of America
525 E. Montrose
Wood Dale, Ill. 60191

BSR (USA) Ltd.
Rt. 303
Blauveit, N. Y. 10913

Benjamin Electronic Sound Corp.
40 Smith St.
Farmingdale, N. Y. 11735

BIC/LUX (see British Industries
Corp.)

Bogen Communications Div.
Lear Siegler, Inc.
P.O. Box 500
Paramus, N. J. 07652

Bose Corp., The
East Natick Industrial Park
Natick, Mass. 01760

Bozak Mfg. Co.
Box 1166
Darien, Conn. 06821

British Industries Corp.
Westbury, N. Y. 11590

David Clark Co.
360 Franklin St.
Worcester, Mass. 01604

Concord Electronics Corp.
1935 Armacost Ave.
Los Angeles, Calif. 30025

Crown of America
P.O. Box 1000
Elkhart, Ind. 46517

Dual (see United Audic Products)

Dynaco, Inc.
3060 Jefferson St.
Philadelphia, Pa. 19121

EMI (see Benjamin Electronic)

EICO Electronic Instrument Co.
283 Malta St.
Brooklyn, N. Y. 11207

Elac (see Benjamin Electronic)

Electro-Voice, Inc.
602 Cecil St.
Buchanan, Mich. 49107

Elpa Marketing Industries
New Hyde Park, N. Y. 11040

Elite Electronics, Inc.
195 Central Ave.
Farmingdale, N. Y. 11735

Empire Scientific Corp.
1055 Stewart Ave.
Garden City, N. Y. 11530

Epicure Products, Inc.
185 Somerville Ave.
Somerville, Mass. 02143

Ercona Corp.
2121 Bellmore Ave.
Bellmore, N. Y. 11710

Fairfax Industries, Inc.
900 Passaic Ave.
E. Newark, N. J. 07029

Ferrograph (see Elpa Marketing)

Fisher Radio Corp.
11-35 45th Rd.
Long Island City, N. Y. 11101

Frazier, Inc.
1930 Valley View Lane
Dallas, Texas 75234

Garrard (see British Industries)
Goldring (see IMF Products)

Goodmans (see Elite Electronics,
Inc.)

Grado Laboratories, Inc.
4616 Seventh Ave.
Brooklyn, N. Y. 11220

Grommes Div. of
Precision Electronics, Inc.
9101 King St.
Franklin Park, Ill. 11803

Harman-Kardon, Inc.
55 Ames Court
Plainview, N. Y. 11803

Harmony House
197 E. 76th Street
New York, N. Y. 10021

Hartley Products Corp.
Box 68A
Ho-Ho-Kus, N. J. 07423

Heath Company
Benton Harbor, Mich. 49022

IMF Products
7616 City Line Ave.
Philadelphia, Pa. 19151

Infinity Systems, Inc.
20940 Knapp Street
Chatsworth, Calif. 91311

JBL (see James B. Lansing
Sound, Inc.)

JVC America, Inc.
50-35 56th Rd.
Maspeth, N. Y. 11378

Jensen Manufacturing Div.,
The Muter Co.
5655 W. 73rd St.
Chicago, Ill. 60638

KLH Research & Development Corp.
30 Cross St.
Cambridge, Mass. 02139

Karlson Research & Mfg.
114 Austin Blvd.
Island Park, N. Y. 11558

Kenwood Electronics, Inc.
3700 S. Broadway PI.
Los Angeles, Calif. 30007
69-41 Calamus Ave.
Elmhurst, N. Y. 11377

Klipsch and Associates
P.O. Box 280
Hope, Arkansas 71801

Koss Electronics, Inc.
2227 N. 31st Street
Milwaukee, Wis. 53208

LWE, Div. of Acoustron Corp.
2418 Bartlett
Houston, Texas 77006

Lafayette Radio
P.O. Box 10
Syosset, N. Y. 11791

Lansing, James B. Sound, Inc.
3249 Casitas Ave.
Los Angeles, Calif. 90039

Leak (see Ercona Corp.)

3M Company
2501 Hudson Rd.
St. Paul, Minn. 55119

Marantz Company
8150 Vineland
Sun Valley, Calif. 91352

Martel Electronic Corp.
2339 S. Cotner Ave.
Los Angeles, Calif. 90064

Matsushita Electric Corp. of America
200 Park Ave.
New York, N. Y. 10017

Maximus Sound Corp.
809 Stewart Ave.
Garden City, N. Y. 11530

Mikado Electronics Corp.
1072 Bryant St.
San Francisco, Calif. 94103

Miracord (see Benjamin Electronic)

Nikko
5001 Lankershim Blvd.
North Hollywood, Calif. 91601

Norelco (see North American
Phillips Corp.)

North American Philips Corp.
100 E. 42nd St.
New York, N. Y. 10017

Ortofon (see Elpa Marketing)
PML (see Ercona)
Panasonic (see Matsushita Electric)

Perpetuum Ebner (see Elpa
Marketing)

Pickering & Company, Inc.
Sunnyside Blvd.
Plainview, N. Y. 11803

Pioneer Electronic (USA) Corp.
140 Smith St.
Farmingdale, N. Y. 11735

Quad (see Harmony House)

RCA Elect. Components & Devices
415 S. Fifth St.
Harrison, N. J. 07029

Rabco
11937 Tech Rd.
Silver Spring, Md. 20904

Rectilinear Research Corp.
107 Bruckner Blvd.
Bronx, N. Y. 10454

ReVox Corporation
212 Mineola Ave.
Roslyn Heights, N. Y. 11577

Roberts Electronics, Inc.,
Div. Rheem Mfg. Co.

5920 Bowcroft Ave.

Los Angeles, Calif. 90016

MANUFACTURERS

SAE (see Scientific Audio
Electronics)

Sansui Electric Co., Ltd.
34-43 56th St.
Woodside, N. Y. 11377

Scientific Audio Electronics
P.O. Box 60271, Terminal Annex
Los Angeles, Calif. 90060

Schober Organ Corporation
43 W. 61st St.
New York, N. Y. 10023

Scott, H. H., Inc.
111 Powder Mill Rd.
Maynard, Mass. 01754

Sennheiser Electronics Corp.
500 Fifth Ave.
New York, N. Y. 10036

Sharpe Instruments,

Div. of Scintrex, Inc.
Ambherst Industrial Park
Tonawanda (Buffalo), N. Y. 14150

Sherwood Electronic
Laboratories, Inc.
4300 N. California St.
Chicago, Ill. 60618

Shure Brothers, Incorporated
222 Hartley Ave.
Evanston, IIl. 60202

Sinclair (see Audionics)

Sony Corp. of America
47-47 Van Dam St.
Long Island City, N. Y. 11101

Soundcraftsmen
P.O. Box 6894
Los Angeles, Calif. 90022

Standard Radio Corp.
60-09 39th Ave.
Woodside, N. Y. 11377

Stanton Magnetics
Terminal Drive
Planiview, N. Y. 11803

Superex Electronics Corp.
4 Radford PI.
Yonkers, N. Y. 10704

Superscope, Inc.
8150 Vineland Ave.
Sun Valley, Calif. 91352

Tandberg of America, Inc.
P.O. Box 171
Pelham, N. Y. 10803

Tannoy (America) Ltd.
1756 Ocean Ave.
Bohemia, N. Y. 11716

TEAC Corporation of America
2000 Colorado Ave.
Santa Monica, Calif. 30404

Thorens (see Eipa Marketing)
Uher (see Martel Electronic)

United Audio Products
535 Madison Ave.
New York, N. Y. 10022

University Sound
9500 W. Reno
Oklahoma City, Okla. 73101

Utah Electronics
1124 E. Franklin St.
Huntington, Ind. 46750

Wharfedale (see British Industries)
Wollensak (see 3M Company)

Yamaha International Corp.
7733 Telegraph Road
Montebello, Calif. 90640
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P R EAM P LI FI E RS NOTES: (1) All models solld-state except when
model number Is preceded by (T)

(2) K" Indicates kit price; "'w"
Indicates wired price

& M @
fo/ s ) S/)s) S/ & & /S S/ s
MANUFACTURER NN & 3 N > $ IS 4 N s cx . SPECIAL FEATURES
S 8 F /8 & & & 3 i s/ £« N
{Cucled numbers o $ S > o X & D & ] £ & & .
a~ ° 3 2
indicate adv. page) .;9Q k\,? QZ’\O /59 s.,, .,* q*‘@ 4‘5 /j:' S@ /\"é‘ Q\s ;r *:% q*\b
CROWN OF 1C-150 3-100K 2.5 res. 1001 80 0.8-8 3333 - 0.22 600 17 x8', 10 239.00 | Cascode phono preamp; low phase shift; remote contr. muting;
AMERICA +0.6 |10 peak) phono. | adjustable | adjustable x 5lg sterec-mono-rev ‘panorama’’ contr; tone contr cancel button;
@ 90 loudness, rumble, scratch, tape-mon sws; Optional 5C wal encl,
hi-level $33.00.
DYNACO PAT-4 { 2 0.03 ] 0.05 70" 4 80 2 0.2 400 13x8x4 [ 10 89.95K | Front panel in and out jacks. Dual audio outputs tone switched
° +0.5 85 400 129.95W | by front panel headphone jack). Incls. cover. Matches FM-3.
@ (TIPAS-3X | 10-40K ? - 0.05 | 0.0% 72 ? 20 1.5 0.2 1000 13x8x4 | 11 69.95K | Blend control, 7-KHz filter.
+0.5 85 99.95W | Incls. cover. Matches FM-3.  *phono input, all models.
TIPAS2X | 10-40K 2 0.05 | 0.05 s 2 200 0.2 0.2 1000 | 13x8x4 | 11 59.95K | Same as PAS-3X with different pane! and knobs.
«0.5 85 99.95W
TiPAM-1 10-40K 2 0.05 | 0.05 7 4 200 - 0.2 1000 | 12x6x3 7 34.95K | Regs. ext. pwr. source, as from socket on Dyna tube ampls;
+0.5 85 1.0V 59.95% | mono; d.c. heaters.
HARMON Citation 5Hz- 6 90 1.5 115 = 150 16, x 12 | 20 | 295.00 | 2 tape mons; 2 tape outputs; lo-Z phone jack, spkr sel. sw;
KARDON Eleven 125kHz X 4% audio equalizers.
+0.5
JVC AMERICA 5011 10-100K 30 0.05 - 96 32 135 1.2 0.12 100K | 19x 13 24 | 699.95 | 7 pos. graphic tone contr for ea. chan.
(;} 0.-5 1.0 X6
MARANTZ 33 20-20K 0.02 1002 100 1.0 100 - 600 15, x 9% 12 | 395.00 12d8/oct hi and lo filters.
(58) (59 +0.25 % 8%
PIONEER SC-100 5-50K 5.0 0.2 0.2 70 0.15 120 1.5 0.2 150K | 16%x 11% | 14 [ 375.00 | Stepped tone and volume control; input impedance switch for
@ +1 phone 35 X 6% phono 2; - 15 and - 30dB muting switch Low and high filter sw.
SC-700 10-60K 4.4 0.5 0.2 100 4.0 90 - 0.25 220K | 1% x 10 13 [ 129.95 | Stepped tone control. Headphone output - 20 dB muting switch.
@ +1 20 0.05 Aux. x 41
SAE @ Mk 1 10-100K 2.5 0.05 0.1 85 2.2 200 0.25 600 17 x 104, 18 | 550.00 | Four-frequency equalizer switches for both I.f. and h.f.,
-0.25 x5 variable amounts on each; tape copy facility
SONY @ TA-2000 | 12-150K 1 03 | .05 90 1.2 100 12 0.12 15% x 124 | 19.4 | 329.50 | 2 VU mtrs; stepped tone contrs. tape mon sw; dual
.06 adjustable x 5% selector sw.

JVC 5011
Dynaco PAT-4

Harman-Kardon Citation Eleven

oneer SO100 B

THEEOUY
a.’l!!! i -
S Sony TA-2000

SAE Mk-I
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It begins even before yot've heard a note from the new Sony TA-1144
Stereo Amplifier and ST-£100 FM Ster=o/FM-AM Tuner. Pleasure.

The switckes flick firmly. The pushbuttons push back just enough
before locking in smartly. Coatinuors controls (like tuning. volume,
balance). feel almost visccus-damped. sour fingers are guided to function
swiftly, effortlessly. You've experienced a feeling of quality that is a hint
to the performence you'll enjoy once yeu turn on these Sony components.

Take the ST-5100. The comhinatior. of two tuning meters, a 2.6uV IHF
sens:tivity, and 1.5dB ca>ture retio =ero in on your first stetion. FM
stereo you can feel.

Now the TA-1144 Stereo Amplifier
More st2reo you can feel. Rich (tke TA-
1144 puss out 3D watts IHF per channe
into 8 ckms,; both channels operzting
Clean (less shan 0.03% IM, 0.05% har-
monic, as 1 watt). And juss the way yo=
like zt (thanXs to those stbtly-cetente=
bass and treble sliders on each channel

So now you’re wondering, of course.
about the prices. Just $219.50* eack: $43= ;
the pair. You'li hardly feel that at al_ L A

Sory Corperation of America. 47-43 NEW SONY*

Van Dam: St..Leng Island City,N.Y.1110: AMPLIFIER AND TUNER

*Suggested List.




T U N E RS NOTES: (1) All models solld-state except when

model number |s preceded by (T)

(2) K’ Indlcates kit price; ‘W
Indicates wired price
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BIC/LUX 71757 1.2* 0.2 |25 20-15K 80 | 40 0.5 | Meter 60 |18, x 12, 322.00 *30 dB S/N; cemter-tune ind. light; 3 FM pre-sets; incls. AM
-1 X6
@ nIr 2.2 0.5 (4.0 20-15K 70 130 0.7 | Meter 50 | 16%2x9 179.00 | *30 dB S/N; hi & o Z phone jack; incis. AM.
+1 x5
DYNACO T) FM- 4 05 |5 54 | 10-15K 63 [ 30 (17 1.0 | Eye 70 [13x8 13 99.95K | Auto stereo switching, matches PAS-3X and PAT-4 pre-amp and SCA-35
0.5 x4 154.95W | and SCA-B0 amps, incls. cover.
@ (T FM1 4 0.y |5 54 | 10-40K 63 | - |- - Eye 70 |13x8 12 74.95K | Mono tuner; incls. cover, MPX can be added with FMX-3 kit @$29.95.
0.5 x4 109.95W
EICO 3360 3.5 1.75 |4 20 | 40-15K 0 |33 (25 175 | Meter 60 [12x7 6 69.95K | FET, wideband cct. des; pre-assembled front end, mpx, i.f.’s.; incls.
t x3, 109.95% | cab.
ELECTRO-VOICE 2.5 1.0 |25 30-15K 30 1.5 | Meter 60 |8, x 104 147.60 Movable station markers; afc.
t] x 3,
GROMMES 108A ? 05 |3 45 120-15K 45 3% 125 0.5 Meter 65 [13%x10 199.95
aj| X8,
HEATH AJ-l5 1.8 0.5 1S | 70 |20-15K 50 | 40 |25 1.0 2 70 [ 167, x 125 | 11% [189.95 Xtal filters; IC 1.[., FETS, phase adjust; stereo-only mode; auto
A Meters X 4% noise operated squelch; black panel styling
@ AJ-l4 5.0 1.0 3.0 20-15K 0|30 50 [12x9% 4.5 57.95 Pre-built, pre-aligned front end; stereo/mono switch; stereo phase
~3,40 X 3 contr.; stereo indicator light.
‘KLH 18 2 0.5 [3.0] 35 |20-15K 50 | 35 |20 0.8 | Meter 55 [9x ¥, 4 129.95 FET front end, 5 i.1."s; zero-ctr tuning mir; planetary tuning contr.;
il x 44 mx noise filter; incls, cab.
KENWOOD KT- 1.5 0.3 115 60 |20-15K 60 | 35 {25 0.6 2 70 |16 x 1l 18 249.95 Xtal filters, IC's, FET's, S-mtr and zeroctr tuning mtr, multipath output,
«0,-2 Meters x5 muting, noise filter, output level control; incls. AM.
T 2.0 0.5 |4.0| 45 | 20-15K 50 | 30 [20 0.7 | Meter 60 [13x9', 9.5 99.95 FET front-end, IC 1.f. stage, stereo noise filter: incls. AM.
+0, =2 x5
LAFAYETTE - 1.7 0.25 [1.5]| 50 10 0.25 | Meter 75 [12x9%, 10 99.95 Auto stereo sw; int. FM ant; flex. AM loopstick.
x 3
T 3.5 5 30 30 Lt. 50 |10%,x8°, 9 69.95 Auto FM station lock; front pane! tape outpul; int. AM and FM ants.
x3;
LEAK Stereofetic |2 351 55 | 40-15K 5 [ 30 (20 0.25 | Meter 60 | 11 x 7% 6°,, |225.00 *Quasi-stereo’ sw reduces noise on dist. stas; tuning ind. acts as
1 x4y tuning meter and stereo indicator.
Bic/Lux 71/5T

g L]
® " ?JLL’LL%!!J-M ) ’
£,

R 0000 L[
Heathkit AJ-15

4
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Kenwood KT-7000

KLH Eighteen Leak ‘‘Stereofetic”
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The Incomparable Sound
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The unsurpassed KR-7070 . . . 350 Watts « FET - IC -
XTAL Filter - FM/AM Stereo Receiver with Auto-
matic/Remote Tuning

The amazing KR-6160...260 Watts - FET - IC -
FM/AM Stereo Receiver with Dynamic Microphone
The magnificent KW-8077 ... 6 Heads » 3 Motors *
Stereo Tape Deck with Automatic Reverse Record/
Piayback plus Auto Repeat Playback

The superb KX-7010 ... Stereo Cassette Deck with
Exclusive Micro-Gap Head for superior sound repro-
duction

The extraordinary KS-707P. .. Stereo Compact with
188 watts + FET - IC - FM/AM Stereo Receiver *
PE 2034 Auto/Manual Turntable

The masterful KL-5060 . . . 3-Way » 4-Speaker System

of KENIWOOD

KW-8077

KX-7010

FOR ILLUSTRATED BROCHURE OF
KENWOOD'S COMPLETE LINE, WRITE . ..

the sound approach to qumlity

@KENWQDD

15711 South Broadway, Gardena, California 90247
72-02 Fifty-first Avenue, Woodside, New York 11377

Check No. 39 on Reader Service Card



NOTES: (1) All models solld-state sxcept when
model number Is preceded by (T)
(2) K" Indicates kit price; “w'’
indicates wired price

TUNERS — Continued

J
3 ~l‘; f e
2 NIFEE YA
s/ & &/ o/ S/S/ &
VA AV W) Ys/sSS ) s .
MANU FACTURER S/ 8 S fa s/ F/5/ S £ g
. NN VA VENI I I I J2 ;
(Circled numbers 5 - d &/ & S s/ &/ &/ & S S~ &
indicate adv. page) ~ 5 N K é" s £/ 0/ ® ™ * Fo P
& < /e $/ S & S/ & 5 i S $ <& SPECIAL FEATURES
$ /& SES S /5/8/ & N o g £ &
MARANTZ 20 1.8 0.15 135 73 | 20-15K 40 | 45 [35 0.15 | Scope 7315, x 14, |24 595.00
0.5 x 5%
23 2.4 03 |25] 80 [20-15K 5C | 40 0.5 2 70 |15, x12% |16 259.00
+1.0 Meters X 5%
NIKKO FAM-14 1.8 50-18K 60 | 40 (30 1 Meter 60 | 13x 9, 8.8 [139.95 Duai-gate FET: cer. filters; muting cct; dial light contr also contrs vo! for
+] x 3y head-phone amp!; plug-in modules; cct brkrs.
FANM-12 1.8 3.0 55 |50-15K 50 | 40 |30 1 Meter 60 | 12x10 7.7 119.95 FET's in FM and AM front end; noise fitter; A.F.C.; muting circuit.
¢ x 3
NORELCO 697 3.0 Lo |4 % |15 KIN V] 1.5 | Meter |58 14x10 [7.5 [179.95 | Zshortwave bands 2.2 -7.3 and 9.5 to 22 MHz; includes AM broadcast
+2 x 3% band.
PIONEER TX-900 1.7 0.3 | L5 | 65 | 50-15K 38 |20 0.5 2 67 | 15%,, 17 259.95 3-FET front end; 2 crys. fltrs and 4 ICs in i.f. unit; mpx fItr; muting
@ +2 Meters x 14 x5 sw; sep level contrs for AM and FM; incls AM.
TX-700 2.2 0.5 |120] 35 | 50-15K 42 20 0.8 | Meter 52 | 13t x10%, {12 199.95 FET front end; 2 ICs in .. unit; push-button preset; muting and mpx
@ ) x4, filter sw; incls AM.
@ T 0.5 125 40 | 50-15K KE Y 08 | Meter 50 | 13x 13, 1 109.95 FET front end; incls. AM.
2 x5
SANSUI Tu-999 1.8 0.3 [15]>70 >80 ]38 - 0.5 2 65 | 17x 13 22 279.95 FETs, iCs, crys titrs; sig. str mir; zero ctr tng mtr; muting; noise
@ @ Meters x6 fltr; 300- and 75-ohm ant. input; incls AM.
SCOTT  Cover )i 3 1.7 06 ]1.9] 4 40 Meter 65 329.95
SHERWOOD $2300 18 015 [2.0] 55 | 20-20K 45 | 40 |40 0.15 | Zero 70 | 14 x 104, 11 199.95 Available mounted on 19" commercial rack panel.
FM AM +} Meter x4
$3300 1.8 0.15 [ 2.0 55 | 20-20K 45 1 40 |40 0.15 | Zero 70 | 14x10% 11 169.95 Available mounted on 19" commercial rack panel.
FM 1] Meter x4
$2500 1.8 0.5 120 55 [ 20-20K 45 -l - - Zero 70 | M x 104 11 159.95 Same as above.
Mono FM 'AM ] Meter x4
$3500 1.8 0.15 | 2.0 55 | 20-20K 6 - - - | Zero 70 | 14x10% 11 129.95 | Same as above.
+] Meter x4
SONY ST-5000F 1.8 0.2 { 1.5 90 [ 20-15K 65 | 40 |30 0.35 2 70 | 19%x 12 |21 449.50 FET front end; 8 element s/s 1.f, fltrs.
05 Meters x 5%
@ $T-5100 26 0.3 | 15| 80 [ 20-15K 65 | 40 0.5 ? 70 | 16%,x125, | 15.4 | 219.50
+1 Meters x 5%
@ @ 5 3 0.3 [2 | 50 [ 305k | 60 | 38 0.7 | Meter | 65| 16%, x105| 9 | 11950
+1 x 47,

Sansui TU-999

£ kAR

40

Sherwood S-2300

AN AW I

QERRE PRG35 411141 0 Tasies

i

e T

s Norelco 697

Scott 312D

Sony ST-5000FW
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If you already own a Sansui receiver, you might be
tempted to buy the new SD-7000 tape deck for our name
alone ... but we’'d rather you didn’t.

Because there are better reasons: for instance, the auto-
matic reverse doesn’t just reverse. .. it also repeats if
you want to hear the same tape over and over, and it
rewinds automatically if you just want to hear the tape's
first side. Not only that, it gives you a choice of triggering
methods; either foil strip or an “inaudible” 20 Hz. tone
signal. And our exclusive Sleep Switch lets you set the
Super-Deck to turn your entire hi-fi system off when
the tape is over.

We put “inaudible’ in quotes back there, because if you
can't hear it, it's your speaker’s fault — not Super-Deck’s.

HE

The SD-7000's frequency response goes down past 20
to 15 Hz. — and up again 1o 25,000 Hz. at the top end.
In point of fact, you'll hear a little more of everything
with this deck, thanks to its 60 db signal-to-noise ratio,
and its low record-play distortion (only 1.2% at zero
VU]) ... most deck manufacturers won't even quote dis-
tortion figures for their machines.

Naturally, there's more. All transport controls are feather
touch solenoids with logic-circuit delays to prevent tape
spill and breakage (remote control optional). Hysteresis-
synchroncus capstan motor, 4-heads. And lots more.
$679.95 worth, in all, and more than enough to fill a four-
page brochure full of features, fact and specifications.

But then, could you expect any less from SANSUI?

m SANSUI ELECTRONICS CORP.
Woodside, New York, 11377 e Los Angeles, California, 90007

SANSUI ELECTRIC CO., LTD., Tokyo, Japan ® Frankfurt a.M., West Germany

Electronic Distributors (Canada), British Columbia

Check No. 41 on Reader Service Card
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Introducing Altec stereo components.
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Built a little better.
ALTEL

LANSINGe
A QUALITY COMPANY OF LTV LING ALTEC, INC.

Check No. 43 on Reader Service Card



They're built a little better.

B
e

1. Altec’s new 2875A Granada
Bi-amp Speaker System incor-
porates the all-new 800 Hz
Electronic Crossover Bi-amp
which delivers 60 watts RMS to
a new Dynamic Force® 15-inch
woofer and 30 watts RMS to the
high frequency driver.

2. Altec’s new 2873A Barce-
lona Bi-amp Speaker System
incorporates a 500 Hz Elec-
tronic Crossover Bi-amp and
new 411-8A Dynamic Force
woofer. Mids and highs are
reproduced through a 25" sec-
toral horn and new Symbiotik
Driver.

3. Altec’s new 724A AM/FM
Stereo Tuner Pre-Amplifier
features the new Varitronik®
tuner with 4 FET's for the high-
est sensitivity and stabiiity.

4. Altec’s new 725A AM/FM
Stereo Receiver is rated 60/60
watts RMS. It includes the new
Varitronik FM Tunerwith 4 FET's,
a combination of Butterworth
and crystal filters, all plug-in
modular circuitry and 10 other
performance features.

5. Aitec’'s new 714A AM/FM
Stereo Receiver delivers 44/44
watts RMS (180 watts IHF music
power) and features 3 FET's, 2
crystal filters, plus a volume
range switch, black-out dial
and spring loaded terminals for
speakers.

6. Altec’s new 911A Stereo AM/
FM Music Center has 44/44
watts RMS (180 watts IHF music
power). Plus, it incorporates the
most sophisticated compo-
nents including an FM tuner
section with 3 FET's, 2 crystal
filters and IC’s. Garrard’'s best
automatic turntable and a Shure
“High Track” cartridge.
7.Altec’s new 912A Stereo AM/
FM Cassette Music Center
delivers 44/44 watts RMS (180
watts IHF music power)—more
power than any other music
center on the market. Plus, this
model features a front-loading
Staar cassette tape recorder
for stereo playback and record-
ing from any source.

LT

ok AR

Exclusive Dynamic Force Concept

Altec has developed a new type of low frequency speaker.
It features a long voice coil with edge wound pre-flattened
copper ribbon wire and a magnetic structure of extremely
high flux field. {(Note this unusually strong magnetic field
controls the motion of the cone to an extent not normaily
found in infinite baffle systems.) This uniquely designed
unit is capable of producing a Dynamic Force of up to 16
Ibs. With this unusually large force capability, as much as
twice the compression can be produced than is normal
in acoustic suspension speakers. The result is greatly
improved low frequency transient performance, better
linearity, extended low frequency response and reduced
distortion while maintaining medium efficiency.

Altec’s 770A Electronic Crossover Bi-Amplifier

This highly sophisticated electronic component features
a very fine bass amplifier rated at 60 watts RMS electroni-
cally crossed over at 800 Hz or 500 Hz to an equally fine
high frequency amplifier rated at 30 watts RMS. The use of
any passive crossover is eliminated and thus the damping
effect of each amplifier is utilized to its utmost. The result
is a much tighter transient response and an improved over-
all sound quality. Note also that with the 770A, IM distor-
tion is inherently decreased to its lowest possible point—
virtually unmeasurable under the normal IHF method.

Exclusive Varitronik Tuner

This new tuner uses 4 FET's (field effect transistors). Three
of them provide amplification while the fourth operates
as an oscillator. By using FET's, any cross modulation
problems experienced with bi-polar transistors is elimi-
nated. The exclusive Varitronik tuner also uses 4 double
Varicaps instead of the conventional mechanical tuning
capacitor to achieve a better balanced circuit perform-
ance. Mechanical to electronic conversion required for
Varicap tuning is achieved by a specially designed poten-
tiometer which provides tinear tracking and accurate cali-
bration of the FM scale. Low distortion, high stability and
high sensitivity are also characteristic of this new tuner.

Altec Direct-Plug-in Modular Circuitry

The use of plug-in modular circuitry is incorporated into
the design of each and every new Altec stereo component.
In addition to the obvious benefits of simpler production
and faster servicing, the maximum use of plug-in modular
circuitry allows the highest possible degree of consistency
and uniformity in performance from product to product.
Maximum reliability is inherent in its design simplicity.
And a new high in quality control is achieved.

The Altec Acousta-Voicette Stereo Equalizer
The new Altec Acousta-Voicette accurately “tunes” the
frequency responses of your complete component sys-
tem and even your listening room to a flat acoustical
response at your ears. By utilizing 24 full-adjustable,
critical bandwidth rejection filters per channel, it puts all
frequencies into perfect balance. For the first time, you
can hear the original acoustic environment of the record-
ing hall—and not the acoustics of your listening room.
Altec's new stereo components are especially designed
to work with the new 729A Acousta-Voicette, and they're
built with separate accessory jacks as shown to the left.
For a free copy of the new Altec catalog, write to Altec
Lansing, 1515 S. Manchester Ave., Anaheim, CA 92803.



MANUAL TURNTABLES and ARMS

SPEEDS (use |etter code)

A-33,45 78 D - 16, 33, 45, 78
B - 133,45 E - 16, 33, 45
C —~ 33 only F ~ Cont. varlable

/ TURNTABLES / TONE ARMS 7
o .
& I3 & ¥ &
MANUFACTURER s & s &S - > :. ‘s ~ o
(Circled numbers iy > = N $ &/ & n s’ «)5 S/ ¥/ &/ SPECIAL
indicate adv. page) s & ey /& & & s/ 5/ F <& e o/ &/ &5/ 5 3 FEATURES
S/ § & §/8 $ N X F/le/ 8 & & s /5/e/ &
ARV WV s/ s /¢ SIS/ T eSS S ESS/S)E) s
s N £ /s 8/ /) s/ F) S S5 s /S ESESE e S s /s S .
s / T/ K K 3 R & 3 Y &/ 3
S8 [E/E)E/E/S)E) E S E S/ E 88 E
ACOUSTIC XA B 0.5 -3 124P | 1% 4 |[Belt [integ. [16% x 12% 13 - 12 9 | Cone |Ball Counter | 0.35 - 1015/ 0.5 - 87.00* | *Includes stylus-force gauge, base,
RESEARCH Sync x 5% Pomnt Balance |in. 8.0 cover, 0i) overhang gauge.
TA 0.5 -3 %P [11%[4 |[Belt |integ. |16% x12% 13 - 12 9 | Cone |[Ball |[Counter |0.35" | - |[10-15]0.5 - 84.00* | Same as above.
Sync x Sl Point Balance |in. 8.0
XA Same as XA, except usable on 100120 or 220-240 W., 50-60 Hz. 87.00* | Same as above.
UNTV.
8SR MPE0 X |D 08 -42 | Sync |11 |3 {idler |integ. |13*, x il's 13 - 16% |6.474| Pivot |Ball |[Balance | 1.2 [520 | 10 |16 - 69.50 | Avail. as turntable ensemble includ.
Ind. X6 and Spg. base and dust cover §82.50.
BOGEN B 11l B 0.1 -85 |Sync |12 |2 |[Beit [integ. |17°%,x6°, 15 99.95 | Spec. features: belt prot; auto shut-off;
x 134 vis. damped cueing; wal base w’bal.
dust cover; plug-in heads, anti-skating.
EMPIRE 598 A 01 -55 |Hys. |12 [7 |[Belt Jinteg. 117% x 15%, 30 930 12 3 | Ball Ball |[Batance | 0.7 |515]| 6 |06 1 234.95 | Prices include TT, arm, base.
x8 and Spg. incls.
Cover (cal.y cover
v 489A A .05 -48 |Hys. |12 |6 |[Belt [integ. |17 x 154 25 980A |12 9 | Balt Bali Batance | 0.7 | 2:20 7|08 1 199.95 | Same as above.
X8 and Spg.
38A  |A| 08 -48 |Hys. |12 |6 |[Belt [integ. |1715 x15% 12 9804 |12 9 {Bal! |Ball |Balance ( 0.7 |2.20| 7 (08 1 |199.95 | Same as above.
x8 and Spg.
990 12 9 | Balf Ball Balance | 0.7 [515| 6 |06 1 74.95
and Spg. |
NORELCO 202 Al 06 -3% Jdc. |1l 2 |Belt [integ. |15 x 14% 10.5 109 | 9 | Sleeve | Seeve | Balance | 18 | 418 | 7 |%-4 129.50 | Efect. speed contr; + 2% pitch adj;
Servo X 5%, and Wt. photoelect auto motor shutoff;
hydraulic cueing lever.
ORTOFON RMG-212 |12 9 | Ball |Ball |Balance | 119 [7-19| 8 |04 90.00
and Spg.
@ RMG-309 |16 12 | Ball Ball Balance | 0.83 | 7-19 8 107 75.00
and Spg.
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T:j\ You Can%
payalotmore

if you know any 2-speec manua sound ..h gh

turntable that costs $129.95 and netic cartridge with dia®

also gives you automatic opera- stylus ... o led walnut bese t

tion . ..two motors. .. belt drive hinged dusf cover...12” dyna .-
precision . .. drift-free plug-in ically balanced platter . .. 1 iec s U.S.A. Corp.
shelltonearm.. .lateraltonearm automatic stylus protection ith S t, Farmirgdale,
balancer for equalized sterea lead-in device . . . automatic

W PIONEER pL-A25

WEST COAST: 1335 WEST 134TH 5T., GARDENA, CALIF. 90247 « CANADA: S. H. PARKER CO., 67 LESMILL RD., DON MILLS, ONTARIO



MANUAL TURNTABLES and ARMS — Continued

SPEEDS (use latter code)

A 133 45 78 D - 16, 33, 45, 78
B - 33,45 E - 16, 33, 45
C - 33only F — Cont. variable

TURNTABLES / TONE ARMS 7
7
IS %/ w &
MANUFACTURER F / & 5 NV . S
(Circled numbers I3 &) N £ $ & g
: N 3 © $ $ & 5 ¢ SPECIAL
indicate adv. page) & LS § :b f f“‘ ; & \Q’-’ $.‘ ;‘ § FEATURES
§/ & /8 S/ E)E) S S ESE) S E) S
¥ Fo s/ & s/&/ 8 5 5 PSA I i
e &S S § /&/ &/ F/ $ N /e /e )/S/ 8 &
@ S &/ § /))& J & /) /)& ) &
PANASONIC SP 10 14x 14 20 299.95
x4
PIONEER PL-41A |B 08| Hyst. [12 |4 |Belt |[integ |19%, x 15, 124 - 13 9.5 | Bali |Ball |Static 1 10.5 220.00 | Magnetic auto lead in; anti skating
Sync X7, Balance 5.0 reject with separate motor.
@ 0.1 Hyst. [12 [ 2.5|8elt [lnteg. | 177, x13% 16 - 12 9 | Ball Ball | Static 15 0.5 ~ | 12995 | Same as above.
Sync X6, Balance 5.0
RABCO 7 | Cone | Cone | Cntr 0.6 {0-18| 10 |05 [Arm | 169.50 | Straight-line servo-driven; auto Cueing.
Weight 1oz,
Unit
31bs
SME 3009 9 | Kmfe | Ball | Rear 3-20 14-5 117.50 | Ad). anti-skating, viscous damping;
Edge Weights cueing.
@ 3009 HE 9 | Kmfe | Ball | Rear 320 14-5 123.75 | As above; horizontal cable entry.
| Edge Weights
| 3012 i2 | Knife | Ball | Rear | 320 la-5 128.00 | Same features as 3009.
| Edge Weights
SONY PS-1800 |B 08 -41 | 0C |12 |3 |Belt 19°, x 16% 199.50 | Complete w.arm base, and dust cover.
Servo x 7', - |
@ TTSRNA [B| .05 |47 |[DC |12 |3 |Belt 5xig, |1 | 149.50
Sefvo x 5,
@ @ PUA-286 | 15°, | 11'a | Ball | Ball | Bajance 8 ! 99.50
pua237 13, [9, [ Ban | galt | Batance 9 | 85.00
THORENS TD125A8B | E .08 48 | Sync |12 | 8'; [ Belt [lInteg. |18 x 14 32 300.00 | Also avail. as TD-125 LB on large
x5 base for 16" arms; can be mtd. on
CE-509 molded mtg. frame for custom
insts.
@ T0125 |E .08 —48 | Sync |12 | 8 | Belt |lindep.| 18 x 14 32 205.00
x$
1010 |8 .09 =37 [ Sync |12 | 7 Belt | Integ. | 15°, x 127, 130.00
MK 11 x5

46

SME 3009

Thorens TD-125
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The inevitable choice among automatic turntables

Feature for feature PE automatic turntables stand alone: Dial-a-Matic
vertical tracking angle adjustment . . . Gentlest, fingertip cueing action
... One-Lever Control . . . Fail safe stylus protector . . . Automatic record
scanner. Awarded “DIN” Seal of Excellence for PErfection in PErform-
ance. Get a demonstration on the world's gentlest automatic turntable
at your PE dealer, or send for details: Elpa Marketing Industries, Inc.,
New Hyde Park, N.Y. 11040.

Check No. 47 on Reader Service Card

PErfection in PErformance




AUTOMATIC
TURNTABLES

SPEEDS (use letter code)

A-33,45, 718 D - 16, 33, 45, 78
Garrard SL-55B = 40 =i 5, 5 68
C - 33 only F — Cont. varfable

$ &
< ) . &
MANUF ACTURER &/ ¥ P o/ & S
{Circled number & \.}‘ ) S < &
indicates adv. page) o &) & *‘?\ A SPECIAL FEATURES
e/ & > S/ &) & &
§ /8 &) £/ ES L
/88 £ </ & q\f &
BSR 610 D |1l .08 -42 [ 1.2 | 6.474 | Counter- Avail. as “'total turntable’ w/base, Shure M-93G
balance ctg. and dust cover, 141.95.
510 D |1l .08 -42 | 1.2 | 6.474 | Counter- . v Avail. as “'total turntable'’ w/base, Shure M-75
balance ctg and dust cover, 100.00
30 (D |1 0.12 |40 |1.25 [ 6.474 [Balance |514 | 14 |6 |5 |2% [3% [13%x | 6%, | 10 | 44.50 [Avail. as “total turntable" w/base Shure M-75
& Spring 1% cig and dust cover, 80.00
210 (D |8 0.15 -40 |1.25|7.07] {Balance |5-14 | 16 |6 |5 203 [ 11 x 5 8 59.50 | lIncls. base, dust cover, ctg, and 45-rpm adapter.
& Spring 8, )
DUAL 1219 |A |12 0.05 45 (0.4 | 8% |Balance [1-12 [8-14 |6 (13| 3 5 | 14%x 8 152 |175.00 |4-point gimbal tonearm suspension; adj. vert. tkg
& Spring 12 .angle; 6% pitch contr; sync motor; 12 platter; cueing.
@ 1209 {A [10°, | 008 45 105 | 8% |Balance |1-12 {814 |6 |11 |25, |5 [13«x 7% 10 {129.50 |6% pitch contr; anti-skating cal for conical and
@ & Spring 10% elliptical styli, cueing; sync motor; cast platter.
1215 {A |10°, | 0.08 -45 |05 | 84 |Balance |18 |814 [6 |11 |25, |5 |13x 7 9%, | 99.50 [6% pitch contr; synchronized tkg force and anti-
& Spring 10% skating; cueing.
GARRARD |SL-95B [A |11 .07 0.75| 8l | Balance J0.15 | 8 6 |10 | 3 45, [16%x [7%, 11 ]129.50 | Synchro-tab motor, Yow mass viscous-damped tone arm;
14%, 2-point record support; oversized platter; anti-skating,
control; stide-in cartridge clip.
SL-758 |A (112 .07 0.75 | 8% |Balance [0.15 | 8 6 (10 1 3 |45, [15%% x| 7, 11 [109.50 | Synchro-Lab motor, adj. counter weight; viscous-damped
14%, arm; 2-pt. record support; anti-skating cont; cart. clip.
SL-72B | A |10 .08 0.75] 7% |Balance |0.15 | 8 6 (10 [ 3 [4% [158% x| 73, 10, | 89.50 | Synchro-Lab motor; viscous damped arm; anti-skating
@ 14%, cont; cart. clip.
SL-658 |D |10 .09 085 7 |Balance [0-18 | 10 |8 |12 |27, |4 |15%x |67 9 79.50 | As above.
13,
SL-558 |D [10%; | 0.12 0.85| 7 |Balance |[0-12 | 12 {8 |12 (27 |4 |15%x |67, 9 59.90 | As above.
& Spring 134,
408 D |10 | 0.14 085! 7% {Balance |0-12 12 18 (12|27, [4 |147%x |6, 9 44.50 | Viscous-damped cueing lever, cait. clip; tubular tone-
& Spring 124 arm; Super-sensitive trip.
e 520 B [12 .02 -3 105 7|04 0-6'2 6 |10 16%x | 9 17.6 Belt drive from 4-p hys motor.
Damped 14%
@ Dyn.Bal.
6102 1D |11 03 -41 (05| 7, |Dyn.Bal. {0-10 6 (10 17% x 9 23.4 Changer plus 8-track ctg. player in sgl. unit.
13%
LESA PRF-6  |A |15, .01 -5% |15 Balance |0-16 8 |13 (3 [4 [175,x |8 27 1179.95
141,
ATT-4 | A |15, 8 |13 {3 14 |14« 8 27 {129.95
12
MIRACORD | 770H A | 12 |06.025 |40 | 0.5 7% | Balance [0-15] <8 |10 [10 | 3% | 5% 14 x 10 18 | 225.00 | Built-in var. spd. contr, digital readout strobe;
& Spring 12% ionic stylus-wear ind; vert. tkg angle ad].
50H D12 .06 40 [ 0.5 7% | Balance |0-6%2| <8 [ 10 [10|3% | 5% 142x 10 18 | 169.50 | Push button operation; adjustable stylus overhang.
.025 & Spring 124, Hysteresis motor.
750 D|I2 .06 40 | 0.5] 7% | Balance |0-6%2 <8 | 10 10| 3% | 5% | 14:x 10 18 | 149.50 | As above, exc. induction motor.
@ 028 & Spring 12
630 D |10% | .06 -39] 05 7% | Balance |0-6'2| 8 [ 10| 12]2% {5%]| 13%x 9 17 | 129.50 | As above.
025 & Spring 11°,
620 D {10°, | .06 -8 05| 7%, [Balance | 0-6'2 8 | 10| 12]2% | 5% 13%«x 9 17 1 109.50 | As above.
025 & Spring 11%,
PE PE-2040 | A | 112 0.1 58 | 18] 8%,| Balance [ 3-15) 10 |10 |16 3% |6 | 14x12] 87, 15, | 145.00 | Vert. tkg. angle adj; exclusive stylus protection sys;
& Spring cont. rec. repeat; auto record scanner, vis. damped
cueing.
PE-2038 | A {10% [ 0.15 [-5 | 1.8| 8%,| Balance | 3-15| 10 |8 [16] 3% | 6% ) 13xil| 8% | 124 | 11500 | As above.
@ & Spring
10% | 0.15 56 | 18| 8% | Balance [ 3-15| 10 | 8 [ 16|34 |62 | 13x11| 87, | 10:| 9500 As above, without vert. tkg angle adj.
& Spring
0101 D | 10% [ 0.47 -56 | 20| 8% Balance | 3-15 10 | 8 | 16| 3. | 62| 13x11| 8%, | 9% { 7500 As above.
& Spring
SHERWOOD | SEL-100 | B | 11% .06 171 %2 | Dyn 39 8 17x13] 5 16!, | 155.00 | 2 sync motors, belt drive; integral arm.
Weight
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The new Miracord 770H.

The Miracord 770H is the finest record playing instrument ever
developed. It shares all the exclusive features of the top-rated
Miracord 50H. It takes for granted, all of the features expected
from the finast turntables. To these expected features, Benjamin
has added several that are unexpected, that never existed before,
and that will contribute to new convenience and new enjoyment
in record reproduction. Now there are five Miracord automatic
turntables, ranging from $109.50 to $225 for the Miracord 770H.
See them at your hi-fi dealer today. Benjamin Electronic Sound

Corporation, Farmingdale, N. Y. 11735 . :
a division of Instrument Systems Corp. Benlamln
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Now that you know
youwanta Dual,
the next question is which one?







