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switch to activate a special circuit that
lets you create 4 channels out of 2-
channel material. The circuit extracts
ambiance information from the chan-
nels that you otherwise couldn’t hear,
and feeds it into the two rear channels.
This information, which represents the
sum of the reflected signals from the
original recording source, enhances the
stereo effect. The result is as close as
you can get to true 4-channel sound,
withiout actually starting with four sep-
arate signals.

S0 now you can hear your entire
library of stereo LP's, tapes, and even
FM-stereo broadcasts in 4-channel. And
evan more important, Fisher’'s 2 + 2 mat-
rix system will let you play the various
different stereo records and tapes that
have been encoded with 4-channel in-
formation for playback on a 4-channel
system. Of course, if for some reason
you shouldn’t want the 4-channel effect,

el receiver. The Fisher 701.

I,

you can still play your stereo records
in stereo,and your mono source mat-
erial in mono.

Speaking of sound sources,

meet the Fisher CP-100.

The CP-100 is the ideal source of
real 4-channel. For many reasons. It
plays 8-track cartridges with several 4-
channel programs on each cartridge.
And there's quite a repertoire of car-
tridges available, from rock through pop
to classical. (The CP-100 also plays the
standard 8-track stereo cartridges.)

And the CP-100 is the only car-
tridge player built :0 Fisher standards.
Wow and flutter are extremely low. Fre-
quency response is 50 to 12,000 Hz,
which compares favorably even with
open-reel machines. And the CP-100 is
extremely versatile. It will play one pro-
gram after another, repeat one program
as long as you want, or you can skip to

The 701 is a true 4-channel AM/FM

stereo receiver with 250 watts of power,

push-button electronic tuning

without moving parts (from the front panel

or by remote controf), toroidal filters

on FM and other ultra-sophisticated electronics.
In addition to being the most advanced

piece of 4-channel equipment you can buy,

it's also a sensationally fine receiver

for conventional 2-channel stereo.

Not to mention mono. $699.95.

The Fisher CP-100

whatever you want to hear. The cost?
Oniy $169.95.

Plug the CP-100 into the 601, hook
up four good speakers, and you're ready
to listen to a 4-channel stereo system
that's expensive, but not as expensive
as it sounds.

Shown at right:
four Fisher XP-7B speakers.
Fisher XP-78 speakers go
beautitully with the new Fisher 601.
The reason they sound so smooth
is that they're 4-way systems,
each with a massive 12-inch woofer,
two 5% -inch drivers (each
assigned a difterent section of the
midrange), and a pair of 3-inch
wide-dispersion cone tweeters.
At $159.95 each, the XP-7B's

aren’t even expensive.
-

We nvented high fidelity.



Last year, Fisher brought out the
world's first true 4-channel receiver, the
Fisher 701.

Now, you have to understand that
atrue4-channel receiver requires nearly
twice the electronics of an equally good
2-channel receiver.

And since the 701 was to be the
world's first 4-channel receiver, we
pulled out all the stops when we de-
signed it. Which resulted in a piece of
equipment that was very expensive. In-
credibly good, but very expensive.

But now we think it's time to bring
out a top-quality 4-channel receiver that
more people can afford. Onethat doesn't
cost a lot more than the best 2-channel
receivers., So we're introducing the
Fisher 601 4-channel AM/FM receiver.

Meet the Fisher 601. $599.95.
Even though the 601 is not the top
of the Fisher 4-channel line, it's a no-

Only 25¢! $2 value! Send for your copy of

The Fisher Handbook, a fact-filled 80-page cuide to
high fidelity. This full-color reference book also includes
complete information on all Fisher stereo components.
Enclose 25¢ for handling and postager

compromise piece of equipment.

It's got everything: power, sensi-
tivity, versatility, and wonderfully clean
4-channel sound. (We think 4-channel
is as much of an improvement over 2-
channel as 2-channel was over mono.)

200 watts is a lot of power.

The Fisher 601 has 200 watts of
clean power. It's fully capable of driving
two sete of speakers—four main, four re-
mote. And it will drive them at concert
levels with no sign of strain.

The FM tuner section has 1.8
microvolts sensitivity, which is on a par
with the tuners in the finest 2-channel
receivers Fisher makes. You'll get clear
reception on stations that non-Fisher
tuners pick up as static.

A full complement of controls.
The new 601 receiver is equippad
with bass and treble controls, of course.

Name

Address

City

‘Please glue or tape coin on picture of handbook above

They're of the Baxandall variety, which
is a little more expensive than the kind
other makers like to use. But they're also
better. (They leave the midrange alone
while you adjust the bass or treble.)

A muting switcn guiets the noise
between FM stations. There’s a high
fiter so you can cut out unwanted high
frequencies on the front channels, if you
choose. There's a talance control, loud-
ness contour and tape monitoring
switches for front and rear channels.

Of course, the 601 has controls for
mode, selecting speakers, and selecting
a sound source. And the front and rear-
channel volume controls slide like pro-
fessional sound-studio faders.

The Fisher 242 matrix system.

4 channels out of 2.

Not only does the Fisher 601 give
you fantastic sound with true 4-channel
program material, it also incorporates a

Our very expensive 4-chann

y

Prices slightly higher in the Far West. Overseas and Canadian residents please write to Fisher Radio Internationa', Long Island City, N.Y 11101.



~Real 4-channel
stereo Is expensive.

But now

It doesn’t have to be
very expensive.
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To call the Rectilinear Il a
piece of engineering is a rather
vigorous understatement.

The equipment reviewers of
leading hi-fi and other technical
publications have gone on record
that there's nothing better than this
$279 floor-standing speaker sys-
tem, regardless of type, size or
price. (Reprinfs on request.)

But engineering is all you
should expect when you buy this

f

original version of the Rectilinear
Il. Its cabinet is 35” by 18” by
12” deep, handsome but utterly
simple. For $279, you get quality
and taste but no frills.

However, it you're the last of
the big-time spenders, you can
now escape this austerity for an
extra $20. Because, for $299,
there's the stunning new lowboy
version of the Rectilinear 11, 28”
by 22”7 by 12%4” deep, with a
magnificent fretwork grille.

Mind you, the actual internal
volume of the enclosure is the
same in both versions. So are the

CIRCLE NO. 38 ON READER SERVICE CARD

For*¥279 we give
YOu engineering.

For an extra$20

we throw in
urniture.

drivers and the crossover network.
Only the cabinet styles and the
dimensions are different. In the
dark, you can't tell which Recti-
linear Il is which. They sound
identical.

That's engineering.

(For more information, includ-
ing detailed literature, see your
audio dealer or write to Recti-
linear Research Corp., 107
Bruckner Blvd., Bronx, N.Y.
10454. Canada: H. Roy Gray
Co. ltd., Markham, Ont. Over-
seas: Royal Sound Co., 409 N.
Main St., Freeport, N.Y. 11520.)

Redtilinearll
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By WILLAM ANDERSON

GLOBAL VILLEINAGE

ITH TV re-runs apparently beginning in January this year, it has lately become more

difficult than ever to channel-hop one’s way to what has been called, with stunning
accuracy, the Least Objectionable Program. Musically speaking, this has always been a
sucker’s game anyway, for the Glen Campbell Hour was long ago unofficially designated
the outer limits of the medium’s aspirations in this area. One way of making this dubious
distinction stick is to sabotage any other claimants to the title. I assume that this is what
happened to the recent “special” starring the great and perdurable violinist Jascha Heifetz,
a broadcast badly enough handled in its programming aspect that it will easily perform
for the foreseeable future as the example of why nothing of its kind should ever be
attempted again. (Classical music just isn't that dull, folks. Honest.)

The “Grammy” Awards program of the National Academy of Recording Arts and
Sciences this year was another opportunity fumbled. What power but the conjoined
might of the American record industry could collect so much musical talent in one place
—and what medium other than TV could have presented so splendid a reservoir of
performing artists with such inept and lumpish amateurism? It all went off rather like
Prize Day at a small prairie high school (but without the charm) and was successful
only in one small particular: it managed to make the subsequent Academy of Motion
Picture Arts and Sciences broadcast look good.

If you are among those who fondly dream that the phosphors are brighter on other
people’s tubes, that there is some Great, Good Place where the triumph of each new TV
season is something other than the discovery of a lower common denominator of taste.
be disabused. I offer in evidence the prime contender for the Nadir of the Year Award,
a broadcast of the Furovision Song Contest, a musical event that may have solicited
the protection of San Remo, but, failing, apparently settled for sponsorship by Major
Bowes. Under the charge of a benign young mistress of ceremonies who (perhaps signif-
icantly) spoke both English and French with a bit of a brogue, a troupe of performers
marched one by one up to the microphone to present their countries’ candidates for Song
of the Year. From Yugoslavia to Portugal, from Finland to Malta they came, and if it
proved anything at all it is that whether or not Europe ever has its Common Market, it
will surely have a very common music.

Perhaps naively, I expected that in such an international array there would be detect-
able a certain national flavor—music from, say, Portugal, or Italy, or even Norway has
long had its own identifying characteristics. No such luck; the songs—all of them—could
have been written anywhere, standardized, homogenized, cookie-cutter artifacts utterly
without geography. The same can be said for the performers themselves—a Steve and
Eydie from Belgium, a Sonny and Cher from the Netherlands (named, spookily enough,
Saskia and Serge), a Maltese Humperdinck, and a Yugoslavian Tom Jones (who is in
turn, of course, a Welsh Presley, etc.), most of them backed up by a gaggle of Supremish
ooh-ooh choristers.

During the Great Depression in this country, various noble and generous men
suggested that the way out of our troubles was a wholesale and indiscriminate sharing
of the wealth. This, according to some calculators, would have given everybody in the
country just about enough money for one good toot. I may be mistaken, but some kind of
Townsend Plan seems to be the ruling philosophy behind TV programming. The world’s
culture (high, low, and otherwise), radically divided and shared, would leave us, I think,
with something very like the Eurovision broadcast and its contest winner Severine, the
entrant from Monaco, singing a thoroughly forgettable song called Un banc, un arbre,
un rue (A Bench, a Tree, a Street), in a style owing much to Cilla Black, Petula Clark,
Edith Piaf, and Barbra Streisand, for an audience of happy Papagenos. The Global Village,
it appears, is merely the latest name for the land of Cockaigne.
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AKAI products
available

from JULY1, 1971

AK AT has continued to supply for the past
20 years some of the world’s highest quality
audin-video products. It was AKAI that de-
veloped the world’s first Cross-Field Head,
the GX (glass and crystal ferrite) Head which
is guaranteed for 150,000 hours of service
life, and the world’s lightest portable 1 /4-inch
tape videc tape recorder.

These are the result of AKAI's extensive
research, rich experience and ultra-precision
processing techniques necessary for the as-
sembly and manufacture of various compo-
nents. See the following pages for some of
AKALI’s representative products.

Audio & Video

AKAI

AKAI AMERICA, LTD.
2139 East Del Amo Boulevard/Compton
Califcrnia 90220 (213) 537-3880
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P B ¥ .5 Auito % 1 AKAI ELECTRIC CO., LTD.
¥ 2 X A A P.O. 30x 21. Tokyo International Airport, Japan
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the GX generation

150,000 hours service life!
Dust free/Wear free/
Preeminent recording

GX-3650D

AKAT's GX-365D, GX-280D and GX-
220D have formed a new GX generation.
All three decks boast the AK Al-developed
GX (glass and crystal ferrite) Head which
is the first of its kind in the world, 1n
conventional heads, tape dust and wear
greatly reduce sound quality. But our
GX Head is “dust free”, “'wear free’” and
guaranteed for over 150,000 hours of
service life! In case this head should be-
come faulty before 150,000 hours of use,
it will be replaced free of charge. AKALI
engineers were successful in focusing
the magnetic bias field of the GX Head
so that the influence of the bias is drasti-
cally lessoned. And greater frequency
response was obtained because an ideal
gap width and gap depth were developed
and ultra-precision processing techniques
were used in the manufacture of this head.

AKAI products will be available in the U.S.A.

GX-2800D

GX-365D Professional Sterco Tape Deck

Features 3 heads, world’s only auto-
matic ‘continuous reverse (Reverse-O-
Matic), sensing tape reverse, autoraatic
volume control(Compute-O-Matic), mag-
netic brake, one hysteresis synchronous
3-speed motor for capstan drive and two
eddy-current outer-rotor motors for sup-
ply and take-up reel drive, and automatic
stop/shut olf.

GX-280D Stereo Tape Deck

Features 3 heads, one 2-speed servo-
control outer-rotor motor for direct cap-
stan drive and two eddy-current outer-
rotor motors for supply and take-up reel
drive. sensing tape automatic continaous
reverse, automatic stop/shut off, and
pause button with lock. The two 7-inch
reels can be completely covered with an
optional plastic dust cover.

GX-220D Stereo Tape Deck

Features 3 heads, automatic continu-
ous reverse with sensing tape, and 3
speeds. The two 7-inch reels can be com-
pletely covered with an optional plastic
dust cover.

AKATs GX-365, GX-280 and GX-220
Stereo Tape Recordersare also available.

Audio & Video

AKAI AMERICA, LTD.
2139 East Del Amo Boulevard/Compton.
California 80220 (213} 537-3880

Manufacturer
AKAI ELECTRIC CO., LTD.
P.0O. Box 21. Tokyo International Airport, Japan

from July 1, 1971
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4"charmel / 2 channel

top choices for the new world of sound

1730SS

An entirely new world of sound has
been created by AKAI's electronics engi-
neers who have developed a new and
sophisticated line of 4-channel surround
stereo equipment. Included in this line are
the exciting 1730-SS. 4-Channel/2-Chan-
nel Stereo Tape Recorder and the 1730D-
SS 4-Channel/2-Channel Stereo Tape
Deck. With either system, you’re com-
pletely surrounded in sound with four
speakers. . . left and right in front,and left
and right in the rear. This system gives
you a real "‘sense of presence”, the feeling
of being exactly in the middle of a live
performance. Both models are designed
to be used for not only 4-channel stereo
but also 2-channel stereo as well.

1730 D-SS/AA-6100

The 1730-SS, equipped with four built-
in pre-amplifiers, two built-in main am-
plifiers, and two monitor speakers, is
designed for amazing versatility. It can
be used not only as a complete 2-channel
stereo tape recorder, but also as an excit-
ing 4-channel stereo tape recorder by
simply adding an extra pair of AKAI
speakers to your existing 2-channel stereo
amplifier/speaker system.

The 1730D-SS is perfectly matched with
AKAT's exclusive AA-6100 Solid State
4-Channel System Pre-Main Amplifier.
This amplifier has 80W music power for
dynamic 4-channel stereo sound and
accommodates both 4-channe! and 2-
channel stereo operation.

AKAI products will be available in the U.S.A.

JuLy 1971
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Cross over to 4-channel stereo and
enjoy the multidimensional sounds no
2-channel system can ever achieve.

Audio & Video

AKAI

AKAIl AMERICA, LTD
2139 East Del Amo Boulevard/Compton
Califoernia 90220 (213) 537-3880

Manufacturer
AKAIl ELECTRIC CO., LTD.
P.0O. 3ox 21. Tokyo Internationai Airport, Japan

from July 1, 1971



CR-80D/CR-80T

Revolutionary ... precision ... versatile
...these are the maxims that guide AKAI
at all times in its quest for the best. No
matter which AKATI product you choose,
it's sure to be revolutionary, precision-
made, and the best in its class.

CS-50D Cassette Stereo Tape Deck

This is a masterpiece, incorporating
the world’s first “INVERT-O-MATIC”
mechanism which makes possible auto-
matic reverse recording. This revolution-
ary cassette tape deck automatically stops
after two full hours of hi-fi stereo record-
ing with AKATI’s C-120 cassette tape.
The “INVERT-O-MATIC” mechanism
also makes possible automatic continu-
ous reverse playback for as long as you
like. Instant manual reverse can also be
effected.

CR-80D 8-Track Cartridge
Stereo Tape Deck

This sensational cartridge tape deck
puts you in the professional recording
class. It boasts a precision-designed 1-
micron gap head, for superb frequency
response, that makes the difference be-
tween ordinary and highest quality per-
formances. The CR-80D also incorporates

(92%0) 1811108751 8%
pre

fast forward control, automatic stop, con-
tinuous play button, and many other
outstanding features.

CR-80T 8-Track Cartridge
Stereo Tape Recorder/Tuner

With this versatile tape recorder you
can make direct recordings on cartridges
from FM and AM broadcasts. [t not only
has a built-in tuner but also phono jacks
for recording directly from turntables.
And it can be used for a convenient pub-
lic address system as well. The CR-80T
also boasts a 1-micron gap head for extra
wide frequency response, fast forward
control, automatic stop control, and con-
tinuous play button.

AKAI's CS-50 Cassette Stereo Tape
Recorder and CR-80 8-Track Cartridge
Stereo Tape Recorder are also available.

Cision .
versatile

Hmicron gap head
cartridge/

combination

CSsS-50D

TVERY Y

Audio & Video

AKAI

AKAI AMERICA, LTD.

2139 East Del Amo Boulevard/Compton,
California 80220 {213) £37-3880
Manufacturer

AKAI ELECTRIC CO., LTD.

P.O. Box 21. Tokyo International Airport, Japan

AKAI products will be available in the U.S.A. from JUIV 1, 1971
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X-330

AKATI's X-330 Stereo Tape Recorder
is the ultimate for those who seek highest
sound quality for long hours. This multi-
purpose tape recorder incorporates preci-
sion-processed professional mechanisms
of ultra-durability. The Cross-Field Head
incorporated in the X-330 is AKAI's
unique recording head that gives you
true sound reproduction. This exclusive
and world-patented head has created a
sensation in the tape recorder world
by offering one of the widest recording
ranges available today. And high fidelity
recording can be attained even at the
very slow speed of 1-7/8 ips.

Our X-330 is strictly for the profes-
sionals. With the use of 10-1/2-inch reels,
the maximum continuous recording time
is 24 hours monaural and 12 hours stereo.

AKAI products

Jury 1971

hours

recording continuous recording contir

3 "@s1D mTave

Continuous playback can be performed
as long as you like with its automatic
continuous reverse. This tape recorder
also boasts sensing tape continuous re-
verse, manual reverse, 4 heads, 3 motors
3 speeds, automatic stop/shut off. and
magnetic brake. AKAI's X-330D Stereo
Tape Deck is also available.

Other AKAI products incorporating
its unique Cross-Field Head include the
M-10 Stereo Tape Recorder and the
X-200D Stereo Tape Deck. The M-10
features 3 heads, 3 motors. 3 speeds.
automatic continuous reverse with sens-
ing tape, manual reverse, automatic stop/
shut off, and instant stop control. The
X-200D features 3 heads; 3 motors, 3
speeds, automatic continuous reverse
with sensing tape, manual reverse, auto-

will be available in the U.S.A.
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matic stop/shut off, instent stop control.
and solid state pre-amplifier with two
integrated circuits.

Audio & Video

AKAI AMERICA, LTD.
2139 East Del Amo Boulevard/Campton,
California 90220 (213) 537-3880

Manufacturer
AKAI| ELECTRIC CO., LTD.
P.0. Box 21, Tokyo International Airport. Japan

from July 1, 1971
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AA-68300

AKAI offers amplifiers and speakers
of uncompromising standards. If you're
planning a high performance audio sys-
tem, it'll be worth more than your time
to look into AKAI’'s amplifiers and
speakers designed for audiophiles.

AKATI's high performance AA-8500
Solid State AM/FM Multiplex Stereo
Tuner Amplifier has a total music power
of 240W and incorporates a field effect
transistor and integrated circuits to assure
high FM tuner performance. Pre and
main amplifiers can be separated, enabl-
ing the use of multichannel amplifiers.
Frequency response is 20 to 50,000Hz
(—3dB)and S/N ratio is better than 80dB
(Aux.).

The AA-6600 and AA-6300 Solid State
AM/FM Multiplex Stereo Tuner Ampli-
fiers are also designed for versatility and
extra-sensitivity to produce the strength
and delicacy of every pitch of sound
when connected with your high quality
audio equipment.

+ 8886

AA-68600/AA-8500

AKAI's numerous hi-fi stereo spzaker
systems are designed to fit different situa-
tions and appeal to different tastes. Shown
on this page are three widely different
systems. The SW-170A is a 5-way, 6-
speaker system with a 15” linear travel
piston edge woofer. The SW-125 is a
3-way, 3-speaker system with a 10” linear
travel piston edge woofer. And the SW-35
is a “jet stream’ speaker system which
has a 5-1/4” flange speaker with a linear
travel piston edge. The cabinet produces
a “jet stream™ flow of unbelievably clear
bass sound equivalent to large-sized
speaker systems. There's an AKAI speak-
er system for any need. Listen tc our
speaker systems at any of our authorized
dealers. You’ll quickly notice the dif-
ference.

SW-170A

Service and maintenance facilities are available
inthe U.S.A. Write to us for a list of AKAl service
shops

- - - - - - - - -
I’'m interusted in AKAI’s audic and video equipment.
Please send me free literature, S.R.-7 1

Name

Title

Address

Phone

City

State Zip

Audio & Video

AKAI

AKAI AMERICA, LTD.
2139 Eas' Del Amo Boulevard/Compton,
Catifornia 90220 (213) 537-3880

Manufacturer
AKAI ELECTRIC CO., LTD.
P.O. Box 21, Tokyo Internationa! Airport, Japan

AKAI products will be available in the U.S.A. from JUIV 1, 1971
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Rock Ruckus

® A Bad Year for Rock™ by Noel Coppage
in the May issue is one of the most inane arti-
cles I've ever read outside a movie fan maga-
zine. The author seems to address people who
think rock is one of society’s causal agents rath-
er than merely an effect. He writes as if he
believed the ant who said, “*See what a dust |
make!"”’

I have trouble believing that a grown-up can
take rock so seriously. Oh, I like rock, just as |
like serious orchestral and chamber music, but
it is, after all, only another kind of music. But
Mr. Coppage seems to take rock rather too se-
riously. He even says that he concentrated on
rock music during 1970. What exercises me so
much is that he writes such a pretentious piece
of twaddle about something that matters so lit-
tle. His tentative advancement of the theory
that rock goes in cycles is handled with all the
care and fancy padding that usually precedes
real earth-shakers like the drifting-continent
theory. Moreover, he does your younger and
more short-sighted readers a disservice by say-
ing things like . . . rock has become . . . the
people’s music.”” Oh, come on! Whar people’s?

If rock were ““what people are really up to,”
as Mr. Coppage says, it wouldn't stimulate
trendy, provincial articles like his. If it were
what people are really up to, it would be
sought after, not merely tolerated.

TALBOT M. WRIGHT
Edison, N.J.

Mr. Coppage replies: ““Whar exercises me is
that people ger so exercised over matters they
claim are trivial. Now me, I consider Tim Holt
movies unimportant, and when some writer
writes a pretentious piece of twaddle about
Tim Holt movies, I try to keep my cool. And
you know what? it isn’t even difficult. If the
subject under discussion is ‘only’ music, and
not worth talking about, then what are we
all—Mr. Wright included—doing here?"’

Miami Volunteers

® I was delighted with James Goodfriend's
“*Going on Record’ column titled “*Volun-
teers’’ (May). Add me to the list of quixotic
windmill-tilters. As a new Miami resident, |
found that this fine city with the unbeatable
climate is not the cultural desert so many have
dubbed it. Although certainly not prime cul-
ture country, Miami shows definite signs of
bursting out. The young people in the many
colleges hereabouts seem a music-loving

JuLy 1971
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EDITOR

group, offsetting the tendency of so many old-
sters here to turn to bingo, professional sports,
and TV tripe in their dotage.

Until recently, WKAT-FM was the only ra-
dio station here worth listening to, and even
that was in bad shape—its plant was mono only
and audibly senile, drifting off, fading out, and
subject to unexplained silences and strange
noises—but it offered splendid music twelve
hours daily, with no commercials whatever,
and gave us the finest performers and pro-
grams. Many music lovers here were tuned in
permanently, hoping for improvements. Sever-
al months ago, the ailing parent produced an
infant. The station was sold to someone bent
on making it a model culture outlet, and prom-
ises of marvels to come have been made in
print and on the air. This new station, WTMI-
FM, will be broadcasting twenty-four hours of
fine music in stereo, plus news and other time-
ly material. The public is being asked to ex-
press its views and feelings to the new manag-
ers. | believe that many, many people have re-
sponded and are encouraging this new source
of pleasure and enrichment. Add Miami to
your list of promising communities. May this
encourage others!

JOSEPH LEV
Miami, Fla.

Vocabulary of Vocalism
® Henry Pleasants’ “‘Shorter Vocabulary of
Vocalism' (May) was refreshing and also en-
lightening, because it was more technical than
most articles of this kind. Those of us who are
principally interested in vocal music talk so
much about singing that it is good for us to
stop and re-examine the terminology we use. |
find it hard to believe that the traditional divi-
sion of registers—chest, middle, and head—is
metaphorical rather than actual, but I'm pre-
pared to accept Mr. Pleasants’ word for 1t. |
wish you could find a medical authority who
could explain in physiological terms precisely
what goes on inside singers’ chests, throats,
and heads.
ROBERT M. CONNOLLY
New York, N.Y.

® Since most singers know all things, I sup-
pose they will pay scant attention to Henry
Pleasants’ "‘Vocabulary of Vocalism.” More’s
the pity, since that intelligent article might re-
vive their instinct for self-preservation. Sound
vocal technique and individual imagination
produce variety and sincerity of expression—a

combination of merits notably lacking on to-
day’'s operatic stage.

WILLIAM SEWARD

New York, N.Y.

Multiple-Frequency Tone Controls

® [ have just read Julian Hirsch's article on the
new multiple-frequency tone controls (“Tech-
nical Talk,”” March). I have about $3,000
worth of state-of-the-art audio equipment in
my home, and I consider my recent investment
in the $99.95 Metrotec Frequency Equalizer
the best buy of all. Metrotec’s choice of 10
kHz for the highest frequency was especially
wise. This control helps eliminate ““tweets"’
sometimes heard on AM radio. Sixty Hz is, of
course, just right for reduction of 60-Hz hum,
and this represents just about the lowest bass
usualiy recorded. The 3.5 kHz control proved
just right to introduce a "‘presence peak’ that
clears up distant or muffled sounding record-
ings. {I can now understand what they are say-
ing on some of those muffled-rock records!)

I find that AM radio can be greatly im-
proved by the use of about a 6- to 10-dB cut at
240 Hz and 6- to 10-dB boost at 3.5 kHz. The
other controls are set at zero. The secret of
using this type of control is not to overdo it.
The rempration is to equalize everything,
whether it needs it or not!

CLYDE E. WADE, JR.
Little Rock, Ark.

“Classical Crisis” (Cont.)
® While all the articles on the “'classical crisis™
(February) make valid points, I'd like to men-
tion one thing harder to find than a specific
classical record—a specific classical cassette.
With all due respect to those stores that main-
tain a fairly decent stock of classical records
(such as Sam Goody and Korvette's in Manhat-
tan ), they still fall far short on classical-cassette
stock. Since this is supposedly one of the com-
ing powerful media, there is not much visible
effort being made to supply the newer, much
improved prerecorded tapes to consumers.
JACK KEENAN
Merrick, L.I., N.Y.

® Your excellent survey of the ““classical mu-
sic crisis” makes me wonder whether current
marketing technique has severed that vital link
between the manufacturer and the buyer. Gro-
cery-store merchandising, combined with mu-
sically ignorant sales personnel and an ever-in-
creasing desire to promote only the current
hits, has created a situation in which a record
can be released, withdrawn, and finally deleted
without the potential buyer’s knowing any-
thing about it. And the manufacturer is left
wondering why it didn’t sell. Since record re-
tailets no longer provide the facilities, the only
reliable way to evaluate a record is to hear it
played on the radio. Unfortunately, this some-
times results in such a delay that the record has
been deleted before the music is actually
broadcast. If good music is to survive this cri-
sis, somebody should devise a better way to
sell ir.

BRIAN R. MAY

Santa Ana, Cal.

® [f there had not been such an emphasis on
rock and youth-cult music over the past dec-
ade, with its subsequent unavoidable accept-
ance by the under-twenty group, there would
be no “crisis in classical music.”” More people
buy records other than the classics and more
exposure is given to music other than the clas-
sics on radio, television, and in the movies than
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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 . .. 23342” 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 ohms.
Power Required . . . 10 watts min,
Price . .. $110 suggested resale.

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

AUDIO

DYNAMICS
CORPORATION

CKETT
NEW MILFO C

AUDIO FOR
AUDIOPHILES
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was done ten or twenty years ago. The classical

audience is still there; it has merely been made
smaller in proportion.

ERNEST BIRCHENOUGH

Portland, Ore.

® Using a line of logic that may charitably be
called nonsense, Mr. Richard Thomas ('“Let-
ters,” April) has seen fit to lay the blame for
the crisis in classical recording squarely at the
feet of the person who owns a tape recorder.
One of the few statements that Mr. Thomas
made that is accurate is that tape costs less than
records. This is true, but, unfortunately, to re-
cord on tape one needs a tape recorder, which
certainly is not cheaper than a record player,
and one must spend time, which isn’t cheap
either. Obviously, your average stereo nut
with a high-priced system complete with a
high-priced tape recorder is not a skinflint, but
owns a tape recorder for other reasons.
Primary among these reasons is quality of
the finished product. I dislike snap, crackle,
and pop with my music, and I have found that |
can record ‘‘live’” broadcasts with less noise
than I get on a disc. Variety also plays a part; |
will bet money that Mr. Thomas doesn’t have a
record of Sibelius” Symphony No. 2 with
George Szell conducting the Cleveland Or-
chestra, but I do. | taped it off the air from a
program broadcast by radio station WNCN. It
took three dollars for tape, an hour or so to
adjust the recorder, and it knocked the hell out
of a Sunday afternoon, but the end product
was worth the effort.
FRANK K. CAVALLITO
Brooklyn, N.Y.

The Editor replies: **Mr. Cavallito gets no
brownie points for preferring good sound, nor
for the fact that his taping activities have cost
him sore in time, effort, tape, and a recorder
that is ‘not cheaper than a record player.’ Quite
beside the point. All off-the-air taping is para-
sitical, and Mr. Cavallito’s is no exception.
When he tapes ‘live’ broadcasts, he is profiting
without paying for the labor of musicians, sing-
ers, conductor, and others, unless he has
bought tickets to the same concert or supports
the orchestra with donations. (There is, in any
event, very little ‘live’ broadcasting around
these days, and what there is is partly support-
ed by record sales of the musical aggregations
concerned.) When he tapes broadcast discs, his
hobby is being subsidized not only by the art-
ists and the record company concerned, but by
those people who did buy the disc. His expen-
sive equipment, far from being proof that he
has paid his dues somewhere, simply falls into
the category of burglar’s tools. The logic s in-
escapable: if everyone did as Mr. Cavallito
does, there would be no music to tape off the
air, there would be no recordings made, and a
lot of people would be out of work."

@ February’s “Crisis in American Classical
Music Recording’ series discussed the merits
of the ""Greatest Hits’” or *'Great Moments
From™ discs. I believe that such records have
considerable value. First, sales from these rec-
ords provide much-needed revenue to the rec-
ord companies at little expense. Second, and
far more important, they provide a transition
from popular music to classical music. You can
hardly expect young people who have had al-
most no exposure to serious music to rush out
and spend nine dollars on a recording of Mah-
ler’s Second Symphony. But the availability of
“Greatest Hits’ discs, along with “'Stereo
Spectaculars’ and light classics such as the

1812 Overture and William Tell Overture, al-
low people with a marginal interest in the clas-
sics to make the transition in easy steps. After
one develops a deep interest in classical music
these records hold little attraction, but they are
eminently suitable for demonstrating a stereo
system or for trying to convert one’s friends
into lovers of serious music.
ARTHUR SCHUETZ
Doylestown, Pa.

® Seymour Solomon’s attribution of declining
classical record sales in part to esoteric contem-
porary music (““And Now, a Few Words From
Your Local Record Companies,’” February)
needs elaboration. New music that the public
finds engaging sells better than great music of
the past. As time turns novelty to cliché, we
put aside all but the few works that evoke in us
the extraordinary experiences we associate
with art. Many of these few, indeed, are so re-
mote from current styles as to seem obscure to
the casual music lover. Today most people
prefer Michener to Dickens, Simon to Aris-
tophanes, Wyeth to Vermeer. They discover
fresh delights everywhere but in concert mu-
sic, because its latest crop challenges more than
it charms the ear.

Concert composers no longer rely on the
public for support, and many write only to sat-
isfy their own creative needs and sophisticated
tastes. To them, composing for the masses
means compromising their art, but Handel,
Mozart, Verdi, and others made art of musical
styles favored by audiences. Such pioneers as
Berlioz, Moussorgsky, and Debussy attained
public acceptance after the shock of their inno-
vations wore off. Bach and Beethoven com-
posed works on several levels with something
for both the experienced and the uninitiated
listener. If new music can please audiences but
retain artistic substance, composer and public
will find themselves back in business, and so
will classical records.

JAMES FELDMAN
Pensacola, Fla.

@ Perhaps the problem of an imbalance in re-
corded repertoire could best be demonstrated
by an examination of the listings in the
Schwann catalog under Handel: twelve record-
ings of Messiah, but none of Almira, Roder:-
go, Agrippina, Rinaldo, Il Pastor Fido, Teseo,
Silla, Amadigi, Radamisto, Muzio Scaevola,
Floridante, Ottone, Flavio, Scipione, Alessan-
dro, Admeto, Riccardo Primo, Siroe, Tolo-
meo, Latario, Partenope, Poro, Ezio, Orlando,
Arianna, Imeneo, Deidamia, Jupiter in Argos,
and so forth.
JOEL BIXLER
New Concord, Ohio

Well RCA has recently released a new record-
ing of Orlando, so if Mr. Bixler will just be
patient. . . .

® Although the record companies have been
roundly condemned for every sin from profit-
seeking to inefficiency, perhaps it won’t be
amiss for one small voice to thank them for
such treasures as Toscanini’s interpretations,
Stravinsky and Copland on Stravinsky and
Copland, the preservation of every voice from
pre-Caruso days to the present, and the oppor-
tunity to hear works that the Suburban Sym-
phony Society wouldn’t touch with a ten-foot
baton. Are we supposed to believe that Mahl-
er, Nielsen, and Berlioz are "'in"’ because of
the natural course of world events? Or is it
(Continued on page 16)

STEREO REVIEW



Roun

in the stereo world.

Sleek, black and omni-directional, the 5303 vir-
tually eliminates tight polar patterns on the
upper highs. Gives you deep, full timbered

bass on the ultra lows. Banishes tha: bother-
some ‘“hole in the middle.” Ends nailing your
chair down to that one “best” spot common
with conventional speakers. Gives you the free-
dom to roam around your own room, enveloped
in rich stereo sound.

The 5303 utilizes four woofers and four horn
tweeters. Flawlessly reproduces the 20 to 20,000 Hz

-~

- d
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-.The most advanced speaker

range. Jdandles up to 80 watts input with ease.
Can be mounted on stand (included), or hung
from ceiling to give you more living space.
If your tastes are more traditional, then
check out JVC's Model 5340. It handles up
to 80 watts. Integrates a cellular horn in its
powerful 4-way speaker system. There are many
other fine speakers in the JVC line. See and hear
them at your nearest JVC dealer. He will be proud
to demonstrate them, just as you will be proud to
own them.

Jvc Catching On Fast

JVC America, Inc.. 50-35, 56th Road. Maspeth, New York, N.Y. 11378 - -
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FREE... \ny3 Stereo LPsor

WITH NO OBLIGATION

66764 ELTON JOKN
Tumbleweed Connection
Uni LP, 8TR, CASS

66826 BOB3Y SHER-
MAN Portrzit of Bobby
Metro LP, £TR, CASS

68023 WOODSTOCK TWO
(2 record set)
Cotil LP, 8TR, CASS

68030 CROSBY STILLS NASH
& YOUNG Four Way Street
(2 record set)

#| Atlan LP, 8TR, CASS

67517 THREE DCG NIGHT
Golden Biscuits
D inhi LP, 8TR, CASS

33184 DIONNE WARWICK
Very Dionne
Scept LP, 8TR, CASS

41213 JESUS CHRIST SUPERSTAR
(2 record set)
Decca LP, 8TR, CASS

e o o O n.—l
JyP & -5
é o\s‘g @ 'ﬁ
A v

[ v I‘& C‘ "o
42780 LED ZEPPELIN
1l

Atlan LP, 8TR, CASS

75002 JACKSON S
Maybe Tomorrow

43871 STATLER BROS
Bed of Roses
Mercu LP, 8TR, CASS

65797 GABOR SZABO
Blowin’ Some 0ld Smoke
Budda LP, 8TR, CASS

37833 ROD McKUEN
In The Beginning
Sunse LP, 8TR

42988 ROGER WIL-
LIAMS Love Story
Kapp LP, 8TR, CASS

50506 BUFFY
SAINTE-MARIE

21597 RIMSKY-KORS-
AKOV Scheherazade
Yorks LP, 8TR, CASS

33093 IAN & SYLVIA
Greatest Hits
(2 record set)
Vangu LP, 8TR, CASS

33182 SUSAN SINGS
SESAME STREET SONGS

Scept LP, 8TR, CASS

39089 5th DIMENSION
Greatest Hits
SouCi LP, 8TR, CASS

See for yourself why over 112 million record and tape collectors paid $5 to join
Record Club of America when other record or tape clubs would have accepted them free.

21551 BEETHOVEN
Piano Sonatas
Yorks LP, 8TR, CASS

30618 DIANA ROSS
Motow LP, 8TR, CASS

37838 FLIP WILSON
Flipped Out
Sunse LP, 8TR

21633 RED ARMY
ENSEMBLE
Yorks LP, 8TR, CASS

44765 SHIRLEY BAS-
SEY Is Really Something
UniAr LP, 8TR, CASS

41217 BERT KAEMP-
FERT Orange Colored Sky
Decca LP, 8TR, CASS

38368 VENTURES 10th
Anniversary Album
(2 record set) Liber LP

42986 ROGER WIL-
LIAMS Golden Hits
Vol. Il

Kapp LP, 8TR, CASS

48800 B. B. KING Live
At Cook County Jail

Motow LP, 8TR, CASS

42665 CROSBY STILLS
& NASH
Atlan LP, 8TR, CASS

43870 MELBA MOORE
Lcok What You’re Doing

Wanna Be A Ballerina
Vangu LP, 8TR, CASS

32882 JOAN BAEZ
Joan Baez 5
Vangu LP, 8TR, CASS

68019 EMERSON, LAKE
& PALMER

ABC LP, 8TR CASS Mzrcu LP, 8TR, CASS
38373 IKE & TINA
TURNER

Workin' Together
Liber LP, 8TR, CASS

Cotil LP, 8TR, CASS
33099 PDQ BACH
Stoned Guest

16595 VIRGIL FOX
Vangu LP, 8TR, CASS

Bach at the Fillmore
Decca LP, 8TR, CASS

TYPICAL

“EXTRA DISCOUNT” SALE

i, |t | o | o | sl
(%_%oa;dv‘_ mh (as ladv. in (as adv. i (as adv m (as adv. i RECORD CLUS OF AMERICA $438 LPS average as Iuw as $1 96
vide Esquire Look Playb Esquire
0ct. 3, 1970 Nov. 1870 Jan. 26. 1971} Feb. 1971) Oct. 1970) $5.98 LPs average as low as $2_25
CaN YU Choose any LP or tape $6.38 LPs average as low as $2.56
fons? Over 300 citer Savings of 63% or more from recent Club sales up
I ) A 5
NO NO NO NO NO YES! fn'éfgg.'"n%’c‘§§3§$?‘.:’c'.,‘. to $4.42 per LP. Start these giant savings now...
AND CASSETTE {ondon, ete """ not after you fulfill your obligation like the other
MUST YOU BUY Tgations! clubs.
Nomarkor sl qusint Take e . hverage
LI 12 6 | NONE! ey, a5 fen or ot List  Club
HOW MANY” cide! Lahel Price Price
HOW MUCH n Andy Williams— Colum 598 2.25
WAy 9376 sin | gerolmisiniezed| | andyWilliams—LoveStory - Rolum 328 222
?S{F‘ﬂf%un to to to not “legally obligated” nne Murray api k .
e $7175 $95.40 547.70 [DOLLARS to buy ‘even 2 single €d Ames—This Is RCA 698 256
L - 2001—A Space Odyssey ~ MGM 698 256
Ay ReCoRD. 175% OFF *Coirameed Mary Travers—Mary WarBr 498 1.96
aNTAT A No NO NO NO NO | ALWAYS! rever ess iman's i Creedence Clearwater
DISCOUNT? o exceptions! =
e e T Revival—Fendulum Fanta  4.98 1.96
RECEVT ach you must return Miles Davis—Bitches Brew Colum 598  2.25
UNORDIRED YES YES YES YES YES | NEVER! 0% W% vieese oot Love Story—Soundtrack  Param  5.98  2.25
REcon! ~and only mhen you 15k Perry Como—It's Impossible RCA 598 225
;?JV;TL%‘S 510§ St 6 5106 510 6 5106 NO LONG our order processed Bloodrock—3 Ca?lt ggg %%g
WAIT FOR ests etk ook wieks wesks | WAITS! same day recelved. No Santana—Abraxas Colum
ToRRRINET 8 on oy Worst of Jefferson Airplane RCA 598 2.25

AMERICA—The World’s Largest Record and Tape Club

STEREO REVIEW



Worth
up to
$20.9

Cartridge
or
(assette

Any 1 Tape

Shown Here

Yes, take your pick of these great hits right now! Choose any 3 Stereo LPs (worth up to $20.94) or any 1 Stereo Tape (cartridge or
cassette, worth up to $13.96) FREE . . . as your welcome gift from Record Club of America when you join at the low lifetime mem-
bership fee of $5.00. You can defer your selection of FREE items and choose from an expanded list later if you can’t find 3 LPs or 1
Tape here. We make this amazing offer to introduce you to the only record & tape club offering guaranteed discounts of 33 % to
79% on all labels—with no obligation or commitment to buy anything ever. As a member of this one-of-a-kind club you will be
able to order any record or tape commercially available, on every label—including all musical preferences. No automatic shipments,
no cards to return. We ship only what you order. Moneyback guarantee if not satisfied.

21537 TCHAIKOVSKY
1812 Overture
Yorks LP, 8TR, CASS

38376 CANNED HEAT 42784 STEPHEN
N JOHN LEE HOOKER STILLS
(2 record set) Liber LP  Atlan LP, 8TR, CASS

66738 NEIL DIAMOND

Tap Root Manuscript
Uni LP, 8TR, CASS

65784 MELANIE
Leftover Wine
Budda LP, 8TR, CASS

66709 ORSON WELLES
Begatting of the
President Media LP

65793 BREWER &
SHIPLEY Tarkio
KamSu LP, 8TR, CASS

e o‘l
-
|, BC
41152 WHO Tommy
(2 record set)

Decca LP,8TR, CASS

33183 B. J. THOMAS
Most of All
Scept LP, 8TR, CASS

33092 BEST CF BUFFY
SAINTE-MARIE
(2 record set)
Vangu LP, 8TR, CASS

33185 JOSEPH & THE
AMAZING TECHNICOLOR
DREAMCOAT

Scept LP, 8TR, CASS

28082 GREGORIAN
CHANT TREASURY
Yorks LP, 8TR, CASS

33179 DIONNE WAR-
WICK I'Hf Never Fall In
in

44746 DUKE ELLING-
TON 70th Birthday
Concert Love Aga

(2 record set) SolSt LP Scept LP, 8TR, CASS

67519 STEPPENWOLF
Gold
Dunhi LP, 8TR, CASS

44726 FERRANTE &
TEICHER 10th
Anniversary Album

(2 record set) Uniar LP

33134 B. J. THOMAS
Greatest Hits Vol. 1
Scept LP, 8TR, CASS

65775 VERY BEST OF
LOVIN’ SPOONFUL
KamsSu LP, 8TR, CASS

33065 JOAN BAEZ

mesomme: — NOW YOU CAN
Vangu LP, 8TR, CASS ,(:l.l Al{‘;l‘: l'l‘, 'l“’('!

RECORD CLUB OF AMERICA

65796 CAL TJADER
Tjader-Ade
Budda LP, 8TR, CASS

44753 TRAFFIC John
Barleycorn Must Die
UniAr LP, 8TR, CASS

42911 MAN OF LA
MANCHA Original Cast
Kapp LP, 8TR, CASS

44757 BEST OF
GORDON LIGHTFOOT
UniAr LP, 8TR, CASS

AT LAST A RECORD AND TAPE CLUB WITH NO “OBLIGATIONS''—ONLY BENEFITS!

Ordinary record and tape clubs make you choose
from a few labels—usually their own! They make
you buy up to 12 records or tapes a year—usually
at list price—to fulfill your obligation. And if you
forget to return their monthly card—they send
you an item you don’t want and a bill for $4.98,
$5.98, $6.98, or $7.98! In effect, you may be
charged almost double for your records and tapes.

BUT RECORD CLUB OF AMERICA

ENDS ALL THAT!
We're the largest all-label record and tape club
in the world. Choose any LP or tape (cartridges
and cassettes), including new releases. No
exceptions! Take as many, or as few, or no
selections at all if you so decide. Discounts are
GUARANTEED AS HIGH AS 79% OFF! You always
save at least 3313%. You get best sellers for as
low as 99¢.

NO AUTOMATIC SHIPMENTS
With our Club there are no cards which you must
return to prevent shipment of unwanted LPs or
tapes (which you would have to return at your
own expense if you have failed to send written
notice not to ship). We send only what you order.

HOW CAN WE BREAK ALL RECORD

AND TAPE CLUB RULES?
We are the only major record and tape club NOT
OWNED...NOT CONTROLLED...NOT SUBSIDIZED
by any record or tape manufacturer anywhere.
Therefore, we are not obliged by company policy
to push any one label. Nor are we prevented by
distribution commitments from offering the very
newest LPs and tapes.

SPECIAL INTRODUCTORY MEMBERSHIP OFFER
Join RECORD CLUB Of AMERICA now and take
advantage of this special Introductory Member-
ship Offer. Choose any 3 LPs or any 1 tape shown
here (worth up to $20.94) and mail coupon with
check or money order for $5.00 membership fee
(a small handling and mailing fee for your free
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LPs or tapes will be sent later). If you can’t find
3 LPs or 1 tape here, you can defer yoyr selec-
tion and choose from expanded list later. This
entitles you to LIFETIME MEMBERSHIP—and you
never pay another club fee. Your savings have
already more than made up for the nominal
membership fee.
NOW YOU CAN CHARGE IT

If you prefer, you may charge your membership

to one of your credit cards. We honor four dif-

ferent plans. Check your preference and fill-in
your account number on the coupon.
LOOK WHAT YOU GET

e FREE Lifetime Membership Card — guarantees
you brand new LPs and tapes at discounts up
to 79% ... Never less than 43 off,

e FREE Giant Master LP and Tape Catalog—lists
all readily available LPs and tapes (cartridges
and cassettes) of all labels (including foreign)
... all musical categories.

e FREE Disc amd Tape Guide — The Club’s own
Magazine, and special Club sale announcements
which regularly bring you news of just-issued
new releases and ‘‘extra discount’’ specials.

e FREE ANY 3 Stereo LPs or any 1 Tape shown
here (worth up to $20.94) with absolutely no
obligation to buy anything ever!

GUARANTEED INSTANT SERVICE

All LPs and tapes ordered By members are

shipped same day received (orders from the

Master Catalog may take a few days longer). ALL

RECORDS AND TAPES GUARANTEED—factory new

and completely satisfactory or replacements will

be made without question.

MONEY BACK GUARANTEE
If you aren't absolutely delighted with our dis-
counts (up to 79%)—return items withir 10 days
and membership fee will be returned AT ONCE!
Join over one and one-half million budget-wise
record and tape collectors now.

CIRCLE NO. 37 ON READER SERVICE CARD
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CLUB HEADQUARTERS
XN77

YORK, PENNSYLVANIA 17405
Yes—Rush me a lifetime Membership Card, free
Giant Master LP & Tape Catalog, and Disc & Tape
Guide at this Special Membership Offer. Also send
me the 3 FREE LPs or 1 FREE tape which | have
indicated below (with a bill for a small mailing and
handling charge). | enclose my $5.00 lifetime mem-
bership fee. This entitles me to buy any LPs or tapes
at discounts up to 79%, plus a small mailing and
handling charge. | am not obligated to buy any rec-
ords or tapes—no yearly quota. If not completely
delighted | may returnyitems above within 10 days
for immediate refund of membership fee.

[___ R _] 3 FREE LPs | l

or 1 FREE TAPE

! __ l [ 8 track
[J cassette

or [] Defer Selection—send expanded list.
Mr.
Mrs.
Miss -
Address_
City State 2ip

All Servicemen write Soc. Sec. 3

CHARGE IT to my credit card. | am charging my
$5.00 membership (mailing and handling fee for each
FREE LP and tape selected will be added).
Check one: ] Diners Club [ Master Charge

] American Express [] BankAmericard

Acct, & Expiration Date

Signature_
Canadians: maif coupon to above address.

L Orders to be serviced from Canada.

RECORD CLUB OF AMERICA—The World’s Lowest Priced Record and

T

ape Club
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For cartridges that can
track as low as 0.1 gram

e Features all new Empire 990...
world’'s most perfectly balanced
playback arm.

e No acoustic feedback even when
you turn up gain and bass.

e World's finest turntable motor—
hysteresis synchronous type main-
tains speed accuracy with zero
error.

e Lowest rumble of any turntable
tested, 90dB (RRLL), wow and
flutter, .01%.

e Exclusive pneumatic suspension
lets you dance, jump or rock
without bouncing the stylus off
the record.

® Tone arm floats down or lifts up
from a record surface bathed in
light. Pick out the exact selec-
tion you want, even in a dark-
ened room.

@?@ New Troubador 598

“record playback system

$199.95—less base und cover [ walnut base and plexiglas cover—$34.95

Write for free “Guide to Sound Design for 1971.”” Empire Scientific
Corp., 1055 Stewart Ave., Garden City, N.Y. 11530

CIRCLE NO. 21 ON READER SERVICE CARD
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IN THIZ INTIZRIEST CIF BETTEER SCUND

The new premium cassette tapes make any cassette recorder sound better.

And the new Concord F-106E stereo cassette deck makes new tapes sound better.

It's the first cassette deck to make-true high fidelity recordings.

A Concord exclusive, Endmatic, provides complete automatic shutoff at the
end of a cassette. The transport stops. The drive mechanism disengages—no
chance of damage to the pinch roller.

The secret is a little switch and a unique circuit that adjusts the record
bias from the normal value used for standard tapes to the higher levels
that let premium cassettes just open up and sing.

At your Concord dealer, $119.79 (includes quality dynamic microphone,
remote control, super dynamic cassette). Concord Electronics Corporation,
1935 Armacost Avenue, Los Angeles, California 90025/a subsidiary of

Ehrenreich Photo-Optical Industries, Inc. &8

CONCORD F-106E WITH ENDMATIC™

CIRCLE NO. 14 ON READER SERVICE CARD

because perceptive musicians and record exec-
utives decided that their music was worthy and
unfortunately neglected by the public? In ten
years of concert-going in the sophisticated Bay
area of California, I've not heard a single Niel-
sen symphony at a concert. Yet | know most of
them by heart, thanks to Columhia, RCA, and
Turnabout.
STEPHEN R. WALDEE
Mountain View, Cal.

Zappa
® | am a lover of rock music, and I would like
to congratulate your reviewers, especially
Noel Coppage, who commented on Frank
Zappa’s “Chunga’s Revenge'' in March. Zappa
and the Mothers of Invention are the most un-
derrated group on the rock scene today. To
just see a review of a Zappa record is enough
to please me, but to have reviewers with
enough insight to appreciate this music is fan-
tastic. | am really looking forward to a review
of 200 Mocels. And thanks to Noel Coppage
for his witty remark that Zappa ‘‘out-Doors the

Doors.”
JEFF SALVIOLA
Franklin Square, N.Y.

Diana Ross
® Diana Ross has always been one of the finest
voices in show business, but I couldn’t agree
more with the comments made by Noel Cop-
page in the March tape section. Her potential
is being wasted on a formula for hit-making
that was designed when the Beatles were sing-
ing { Want to Hold Your Hand. Diana has the
talent to make Barbra Streisand look like a jin-
gle singer. She does not merely sing beautiful-
ly, she is also an excellent performer. It is time
Berry Gordy realized that his number one
money-maker is fast becoming a queen of the

golden oldies.
HERBERT SCHMIDLIN
Houston, Tex.

Tune Up, Please
® In a review of Liszt piano works performed
by Claudio Arrau in the December issue, Eric
Salzman apologizes for his frequent adverse
comments about piano recordings. Was he al-
luding to the fact that some pianos are not to-
tally in tune? There can’t be more than two or
three pianos in the whole world that are in
tune at any one particular moment. | some-
things think that piano tuners go home after
work and listen to hard rock at a hundred and
ten decibels to prepare themselves for the next
day’s work, and arrive at recording studios
completely deaf to proper overtones. Then
that slightly out-of-tune piano is recorded on
noisy tape by a mixer who doesn’t understand
what microphone to use to get a proper sound,
and the recording session is supervised by a
producer who is actually a big fan of Sousa,
Stan Kenton, or Orff. All of these factors help
give Mr. Salzman an ulcer, and [ must confess
that | join him.
WILLIAM F. WAGNER
Sherman QOaks, Cal.

Addendum

® Price changes for three of the automatic
wurntables in the Garrard line were received at
this office too late for inclusion in Julian
Hirsch's “Understand Your Record Player’™
(May). The Garrard SL-95B is now $139.50,
the SL 72B §99.50, and the SL 65B $79.50.
Also, the chart on pages 62 and 63 erroneously
reported that the SL 55B does not have anti-
skating compensation. The unit does have it.

STEREO REVIEW



NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

Marantz Model 250
Stereo Power Amplifier

® MARANTZ's new Model 250 stereo
power amplifier, the successor to the
Model 16, offers an increase in power
output with no change in price. Its contin-
uous power rating is 125 watts per chan-
nel, both channels driven into 8 ohms, at
any frequency from 20 to 20.000 Hz. At
this output total harmonic and intermodu-
lation distortion are both well under 0.1
per cent. Hum and noise are better than
106 dB below the full output. Built-in
protective circuitry prevents damage to
the amplifier and speakers under over-
drive conditions and controls current

surges when the amplifier is first turned
on. Prominent on the front panel are two
large VU meters that display the output
levels of the stereo channels. Directly be-
low each is a rotary switch for setting me-
ter sensitivity (levels as low as 125 milli-
volts will register with the switch in the
most sensitive position) and for turning
the meters off. The Model 250 is 6%
inches high by 91, inches deep; its width
of 15% inches permits rack mounting.
Price: $495. A cabinet (shown) is $32.50
additional.
Circle 144 on reader service card

Belle Klipsch Speaker System

® KLIPSCH has introduced a new speaker
system for home use that is as efficient as
larger Klipsch systems although it is con-
siderably smaller—34 inches high, 30
inches wide, and 19 inches deep. The
three-way design, named the Belle
Klipsch, is modeled on the La Scala thea-
ter system. It requires as little as 5 watts
drive signal per channel, but has a power-
handling capability of 100 watts program
material. The 15-inch woofer, which
works into a low-frequency folded horn,

crosses over at 400 Hz to a large horn-
type mid-range. A horn-loaded tweeter
handles the frequencies above 6,000 Hz.
Overall frequency response is 45 to
17,500 Hz +5 dB. The system’s imped-
ance is nominally 8 ohms. Unlike the
larger Klipschorns, the Belle Klipsch
does not require corner placement. The
enclosure is of walnut, and a choice of
about six grille-cloth styles is offered.
Price: $815.
Circle 145 on reader service card

Pickering Phase IV
Phono Cartridges

® PICKERING's Phase IV series of phono
cartridges consists of four models with
low-mass stylus assemblies designed for
use with various types of record players.
The V-15 Phase IV AME (0.3 x 0.8-mil
elliptical stylus) and AM (0.7-mil conical
stylus) are recommended for light-track-
ing manual and automatic turntables.
Both have a frequency response of 10 to
25,000 Hz and a nominal channel separa-
tion of 35 dB. Their outputs are 5.5 and 6
millivolts, respectively, referenced to a
recorded velocity of 5.5 centimeters per
second. They are intended to track at ¥
to 1% grams (AME) and 1 to 3 grams
(AM). The two other V-15 Phase IV

models, the ATE and AT, are recom-
mended for 2 to 4-gram tracking in less
expensive automatic turntables. Frequen-
cy response for both is 10 to 23,000 Hz
and separation is 32 dB. The ATE has a
0.4 x 0.8-mil elliptical stylus and an out-
put of 6.5 millivolts. The AT’s stylus is a
0.7-mil conical type; its output is 8 milli-
volts. All the Phase IV cartridges are fit-
ted with pivoted record brushes that
sweep the grooves ahead of the stylus,
and are supplied with a snap-in cartridge
mount for simplified installation. Prices:
AME, $49.95; AM, $34.95; ATE,
$39.95; AT, $29.95.

Circle 146 on reader service card

Roberts GH-500D Stereo Tape Deck
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® ROBERTS' newest open-reel three-head
stereo tape deck, the Model GH-500D,
uses recording and playback heads con-
structed of glass and crystal ferrite to re-
sist wear. The solenoid-controlled three-
motor transport operates at speeds of 715,
3%, and 174 ips, with 15 ips obtainable by
means of a capstan bushing. Frequency-
response specifications are 30 to 28,000
Hz £3 dB (7% ips), 30 to 20,000 Hz
+3 dB (3% ips), and 40 to 9,000 Hz +4
dB (17 ips). Corresponding wow-and-
flutter percentages are under 0.1, 0.2,
and 0.25, respectively. The signal-to-
noise ratio is better than 50 dB.

The quarter-track GH-500D is a two-
direction machine in playback, reversing

automatically at any point on a tape that is
preselected on a calibrated dial or marked
by a strip of sensing foil applied to the
tape. The single playback head shifts to
scan the proper tracks when the playing
direction changes. An automatic end-of-
tape shutoff can be switched in or out, as
can an adjustable automatic recording-
level control. The transport functions in-
clude a PAUSE/EDIT pushbutton that is
threaded to accept a camera shutter-re-
lease for remote operation. Another
pushbutton changes the recording charac-
teristics of the deck for low-noise, high-
output tape types, and a tape-tension se-
lector has positions for V-, 1-, and 1Y-mil
(Continued on page 20)
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tapes. The fast-forward/rewind time for
1,200 feet of tape is 60 seconds. Sound-
on-sound switching facilities are located
on the front panel, as is a stereo-head-
phone jack (with volume control) that

will drive 8-ohm phones. The walnut-en-
cased Roberts GH-500D tape deck mea-
sures 18% x 16% x 11Y% inches and
weighs 56 pounds. Price: $699.95.
Circle 147 on reader service card

Fisher 502
Automatic Turntable

® FISHER's new Model 502 heads a re-
cently introduced line of three automatic
turntables, all of which offer 33, 45,
and 78-rpm operation with speeds adjust-
able over a range of +3 per cent. The
502’s 7.1-pound platter is driven by a
four-pole induction motor with less than
0.1 per cent wow and flutter and —-43 dB
rumble. A stack of up to eight discs can
be played automatically with shutoff after
the last disc, or any disc in the stack can
be repeated until the cycle is interrupted
by the user. Sensing mechanisms built
into the platter and motorboard cue the
tone arm for records of 7, 10, and 12-inch
diameters or prevent the arm from leav-
ing its rest when there is no disc on the
platter. Tone-arm tracking and anti-skat-
ing force are applied simultaneously by a
calibrated dial; a second knob provides

final adjustment of anti-skating compensa-
tion for the type of stylus (conical or ellip-
tical) used. Vertical tracking angle is also
adjustable by means of a cartridge-tilting
mechanism in the tone-arm shell with op-
timum positions indicated for single-play
operation or for any disc in a stack of
eight. A lever-operated damped cueing
mechanism is provided. Dimensions of
the 502, exclusive of base, are approxi-
mately 14% x 12Y inches. Clearances of
about 5 inches above and 3! inches be-
low the mounting board are required.
Price: $149.95; base, $17.95; dust cover,
$19.95; or an integrated base-and-dust-
cover is available optionally at §24.95.
The other two models in the Fisher line,
the 402 and 302, cost $129.95 and
$99.95, respectively.
Circle 148 on reader service card

Pilot PTD-100
Stereo Cassette Deck

® PILOT’s new stereo cassette deck, the
PTD-100, has a frequency response of 30
to 15,000, 0.2 per cent wow and flutter,
and a signal-to-noise ratio of 45 dB. The
transport controls consist of six push keys,
among them a pause control and a stop
key that ejects the cassette when fully de-
pressed. Recording levels, adjustable for
each channel by means of two slider con-
trols, appear on two level meters at the
left of the transport. The slider controls
can also be used to set playback levels. A
pushbutton-activated automatic-level-con-
trol circuit prevents tape overload on
peak recording levels and also provides a
fixed playback level when the deck is
used in that mode. The PTD-100 has an
automatic-shutoff function. After a cas-

sette has begun to play, the power switch
can be put to the off position; the deck
will then play the cassette all the way
through and turn itself off automatically,
disengaging the drive mechanism. In ad-
dition to front-panel microphone and
stereo-headphone jacks, the PTD-100 has
the usual line inputs and outputs, the lat-
ter adjustable over a range of approxi-
mately 0.5 to 0.05 volt by means of a
three-position switch on the rear panel.
The bias-signal frequency is 100 kHz; the
erase circuit reduces the level on the tape
to =60 dB or less. On its walnut-veneer
base the Pilot PTD-100 deck has dimen-
sions of 127% x 3% x 9 inches. Price:
$169.95.

Circle 149 on reader service card

Harman-Kardon
Citation Thirteen Speaker

20

® HARMAN-KARDON’s latest addition to
its Citation line of components is the Cita-
tion Thirteen speaker system, a floor-
standing omnidirectional design with all
drivers mounted 14 degrees from the
horizontal so that they project partially
toward the listener but principally toward
the ceiling. The system has three direct-
radiating 7-inch woofers installed in a
dual-cavity enclosure, the chambers of
which are tuned an octave apart. A 11-
inch dome mid-range and two 1-inch
dome tweeters handle frequencies above
2,500 and 7,500 Hz, respectively. There
are separate level controls for these driv-
ers at the rear of the enclosure, with posi-

tons for flat response indicated. Power-
handling capability is 60 watts per chan-
nel continuous, with 30 watts per channel
the recommended minimum power for
each speaker. The frequency response of
the system is 30 to 20,000 Hz +2.5 dB,
and the nominal impedance is 8 ohms.
The system inputs are fused to prevent
damage from overdrive. The enclosure of
the Citation Thirteen is of 1-inch particle
board finished in walnut. Dimensions are
19Y, inches wide by 14Y, inches deep by
28 inches high. A choice of seven differ-
ent grille-cloth styles is offered. Price:
$295.

Circle 150 on reader service card
STEREO REVIEW
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Out of the Research that Produced the 901

BOSE brings you the Second
DIRECT/REFLECTING Speaker System

The BOSE 901

DIRECT/REFLECTING® Speaker System

THE 12 YEARS OF RESEARCH

Twelve years of research into physical acoustics
and psychoacoustics produced this unconven-
tional speaker that has met with unprecedented
success. Copies of the Audio Engineering So-
ciety paper, by Dr. A. G. Bose, describing this
research, are available from BOSE Corp. for
fifty cents.

THE RAVE REVIEWS

The 901 is the most highly reviewed speaker on
the market, regardless of size or price. Circle
number 10 on your reader service card for re-
prints of the reviews.

THE SOUND OF THE 901

Ask your franchised BOSE dealer for an A-B
comparison with the best conventional speakers
he carries, regardless of their size or price. You
will only appreciate why we make this request
after you have made the experiment.

The BOSE 501

DIRECT/REFLECTING® Speaker System

THE DESIGN GOAL

Our objective was to produce a speaker in the
$125 price range that would audibly outperform
all speakers costing less than the 901.

THE DESIGN APPROACH

We preserved as many of the features of the 901
as possible to produce a speaker that sells for
$124.80.

*Circle No. 11 for information on the design of
the BOSE 501.

THE PERFORMANCE

You are the judge. If we have succeeded in our
design goals, the result will be obvious to you
when you A-B the 501 with any speaker selling
for less than the 901.

“You can hear the difference now.”

BOSE

*Covered by patent rights
issued or applied for

Natick, Massachusetts 01760

Circle # 10 for information on the BOSE 901
Circle # 11 for information on the BOSE 501

.Y
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ELECTRONICS
FROM A-Z
ANTENNAS
BATTERIES
CAPACITORS
Di0DES
EDUCATIONAL KITS
FIBER OPTICS
GRILLE CLOTH
HI-FI SPEAKERS
1C’S - JACKS
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1000'S OF ITEMS.

100'S OF
EXCLUSIVES!

PREVIEWS OUR COMPLETE
SCIENCE FAIR® AND
KNIGHT-KIT® LINES FOR '72!

a valuable “FIRST EDITION”
.and it's FREE!

The new buying Guide for kit builders, Hams,
hobbyists, do-it-yourselfers, ''fix-it men''! Lists
thousands of handy and wanted “little things’”
most stores don't stock. Like tubes and trans-
istors, cables and plugs, adapters and antennas—
you name it—the things that keep equipment
working. Or make it work even better. Or DO
MORE. If you own anything electronic or elec-
trical, you need this catalog!

950 STORES NATIONWIDE!
EVERYTHING IN THIS BOOK
AVAILABLE FAST & EASY!
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AUDIO
BASICS

By RALPH HODGES

INSIDE THE AMPLIFIER

OBVIOUS though it may be to some, it’s worth stating explicitly that audio
amplifiers do not themselves generate the power they dispense to speak-
ers. Amplifiers should be thought of as power processors or controllers, and
their specifications actually refer to the amount of audio power they can proc-
ess without significantly distorting the audio signal. But the real source of the
power is the a.c. wall socket that the amplifier is plugged into—in other
words, the local electric light and power company.

For efficient transmission, the power company’s generators are designed to
produce alternating current (a.c.). By agreement, the speed of electric genera-
tors in the United States is carefully regulated for 60 back-and-forth current
alternations per second (60 Hz) since many electrical appliances—your turnta-
ble, for example—have their speeds established by the a.c. cycling rate. In its
raw form, this alternating current is not suitable for use by an amplifier. The
alternations would be heard as a very loud low-pitched hum drowning out
whatever electrical music signal was also being processed by the amplifier.
The a.c. power must be converted {rectified is the technical term) to d.c.
power such as is supplied by a battery, and held ready to meet the ever-chang-
ing power demands the music makes upon the amplifier.

The amplifier’s power supply converts the 60-Hz current to a quiescent
body of power in reserve. You can look upon the supply section as the equiva-
lent of a municipal reservoir system that gathers water from a swift-flowing
river, purifies it, and then stores it for later distribution as the need arises. If
the reservoir does its job well it will always have enough in reserve for any
contingency. But if its capacity is too small and the demands made upon it too
great, it will empty more quickly than the river is able to refill it. Then all the
river’s turbulence and impurities will come through unchecked, there having
been no storage time during which they could be processed out.

To continue this approximate analogy, most of the rest of the amplifier
represents the water faucets the reservoir supplies. Like a householder’s need
for water, the amplifier’s need for power is not constant, but varies according
to the demands of the music and the level of loudness at which you choose to
reproduce it. The amplifier’s electrical faucets—the transistors or vacuum
tubes (which are appropriately called ‘‘valves” in England)—stand between
the power supply and the speakers. The tiny audio signal from your record
player, tuner, or tape machine acts upon these parts to regulate the flow of
power to the speakers just as the small effort of your hand turning a tap
controls the flow from a faucet. By twisting the tap back and forth you can
alter the strength of the flow (which corresponds to loudness or amplitude)
and the rate at which it changes (which corresponds to frequency). The audio
signal’s effect upon the amplifier is much the same, although its fluctuations
are much more rapid than the hand’s movement. And instead of water, the
amplifier releases a precise replica of the electrical audio signal, but much
increased in strength.

STEREO REVIEW



True4Channel Sound

[¢42.50 per 20 watt channel ]

There are several components
on the market that you can take
home and get true 4-channel
sound out of today.

All are expensive.

Except ours.

We call ours QAUDIO.* It's an
amplifier and player with 4 discrete
channels. And we designed it pri-
marily to play the new 8-track
4-channel cartridges.

But we also give it the capability
of playing ordinary 8-track stereo
cartridges, because there are a lot

more of them around today than
there are 4-channel cartridges.
And QAUDIO makes even ordinary
stereo cartridges sound fuller and
richer than they ever have before.

But of course it takes a specially
recorded 4-channel cartridge to
give you the real QAUDIO expe-
rience, and there’'s no point in
trying to describe what that’s like.
It's simply something that has to be
experienced.

And you can experience it today.
QAUDIQ is available now . . . and

e

at a price that's almost as un-
believable as the sound: $169.95
(That's $169.95 for a true 4-channel
amplifier-player with 80 watts of
total music power.) A QAUDIO unit
for your car/boat is just $129.95.
We'll be happy to send you the
names of dealers near you dem-
onstrating QAUDIO, together with
a brochure describing it in detail.
Write to Toyo Radio Company of
America, Inc., 1842B West 169th
Street, Gardena, Calif. 90247.

2% QAUDIO

BY TOYO

A SHOCKING EXPEFIENCE IN SOUND

"PRONOUNCED *'KWAH-DI0’*. THE NAME QAUDIO IS BASED ON THE GENERIC *‘QUADRIFHONIC’’.
CIRCLE NO. 50 ON REAOER SERVICE CARD
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Oscilloscope pattern of the frequency response of the TEAC A-24 (Reprinted by permission from 7970 Tape Stereo Magazine)

The cassette revolution threw the
industry a wild equalization cunve.
We fielded it.

With a bias-equalization circuit that lets your TEAC All this too rich for your blood? You can have the same
A-24 stereo cassette deck record and playback the fine deck without the embellishments of input

most advanced low-noise, high-output tapes with selection and auto-stop at a price attractively below
crystal clarity. But then, being on the leading edge that of the A-24. It's all there in the standard-tape A-23.

of tape technology is a way of life at TEAC. Comes the next revolution, you'll be well armed with

Sure, we could have joined the club and traded on the either one of these outstanding TEACs.
novelty, rushing out anything that could play a
cassette. Instead, we started right on the drawing board
to bring you the finest deck we could devise. Five
years later, here it is—the consummate cassette deck.
With these fine features: input selector for easy access
to live programming, tuners, line sources or existing
stereo systems. Auto-stop that disengages the drive
mechanism at the end of tape to preserve the life of
precious tapes and precision components. Wow-
and flutter-free hysteresis-synchronous outer-rotor
motor. Foolproof piano-key controls.
Advanced solid-state, low-noise circuitry,
life like frequency response and
signal-to-noise specs.

TEAC A-24 AUTO-STOP
STEREO CASSETTE TAPE DECK

TEAC A-23
STEREO CASSETTE TAPE DECK

TEAC.

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

TEAC Corporation, 1-8-1 Nishi-shinjuku, Shinjuky-ku, Tokyo, Japan « TEAC EUROPE N.V., Kabelweg 45-47, Amsterdam —W.2, Holland
In Canada: White Electronic Development Corp., Ltd.. Toronto

CIRCLE NO, 49 ON READER SERVICE CARD
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. TECHNICALTAIK

" By JUUAN D. HIRSCH

® TESTING PORTABLE FM RADIOS: For the mu-
sic lover, the basic requirements for a portable FM
radio are much the same as for a permanent home
listening installation: the ability to receive FM sta-
tions of widely differing signal strength without in-
terference or distortion, to play at an adequate vol-
ume level without objectionable distortion, and to
have a reasonably wide and uniform frequency re-
sponse. Elsewhere in this issue there is an extended
article on portable FM radios detailing our findings
on a number of samples we solicited for testing. We
gave a great deal of thought to the best way of han-
dling an evaluation program, and decided that it was
necessary to depart considerably from our customary
procedures since with FM radios we were concerned
only with the quality of the audio that came out of
their speakers for a given FM signal reaching their
antennas.

For our tests, we used our FM signal generator to
set up what was, in effect, a miniature broadcast sta-
tion, with its signal strength and modulation under
our control. Each radio was placed eight feet from

there was no further increase in the radio’s audio-
output level. This established the signal level re-
quired for full limiting. We then reduced the genera-
tor output to determine the point at which the audio
output dropped 1 dB from its maximum. This rough-
ly established the shape of the limiting curve, which
is important in respect to how quiet the reception is
for a given signal strength above the tuner’s sensitivi-
ty figure. In other words, given two tuners, each
with a measured sensitivity of 2 microvolts, the one
with the steeper limiting curve will be quieter (i.e.,
will have less background hiss) with a 5-, 10-, or
50-microvolt input signal.

We also simulated the “‘flutter’” caused by passing
aircraft by amplitude modulating our FM signal to a
depth of 80 per cent at a 5-Hz rate and noting the
signal level at which flutter could be detected. Since
this factor is closely related to the limiting capability
of the radio, it was no surprise to find that the higher
the sensitivity, the greater the immunity to flutter.

We made a rough check of capture ratio (the abili-
ty to receive only the stronger of two stations on the

our transmitting antenna, with
its own whip antenna fully ex-
tended. The output from the ra-
dio speaker (a 400-Hz tone)
was picked up by a microphone
located two feet in front of the
radio and was measured with a
meter and oscilloscope. All tests

TESTED THIS MONTH

Fisher 701 Four-Channel Receiver
Garrard Zero 100 Automatic Turntable
Heath AA-29 Integrated Amplifier Kit
3M A-2000 Speaker System

same frequency) by tuning the
radio to a broadcast station and
tuning our signal generator to
the same frequency. We adjust-
ed the generator level until the
400-Hz tone could barely be
heard, then increased it until
the broadcast program was

were made at a broadcast fre-
quency of approximately 90 MHz, which in our area
is free of interfering commercial signals. None of the
measurement data can be correlated directly with
our conventional tests of component tuners, amplifi-
ers, or loudspeakers. OQur purpose was to compare
the overall performance of the radios rather than to
make absolute measurements that would be of little
practical value to a consumer.

The FM reception performance of the radios was
tested by several procedures. To determine relative
sensitivity, we slowly turned up the generator’s r.f.-
output level until the point was reached at which
JULY 1971

completely obliterated by the
test tone. The ratio of the two signal levels is indica-
tive of the capture ratio of the receiver.

Selectivity (the ability to adequately separate a sta-
tion from other nearby stations) was checked by es-
tablishing a reference audio output (using a signal
level well below the limiting point), detuning the
signal exactly 400 kHz to simulate an alternate-chan-
nel station, and increzsing the r.f. level until the orig-
inal reference audio output level was obrtained. Al-
though this is not a standard method, it adequately
established the relative performance of the radios.
This test was made with the signal detuned both
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above and below the original frequency; where the
two conditions yielded different results (as was the
usual case), the poorer of the two figures was used.

Image rejection refers to a radio’s insensitivity to
aircraft-radio transmissions. This is an important fac-
tor only if you will be using the set near a major
airport or flight path. Image rejection was measured
by establishing a reference output at 90 MHz, then
tuning the generator to 111.4 MHz (the image fre-
quency) and increasing its output until the original
output was obtained. For various reasons, this tech-
nique did not provide a true image-rejection ratio;
however, since all the radios were tested under iden-
tical conditions, valid comparisons could be made.
The accuracy of dial calibration was measured, al-
though the infrequent calibration intervals and wide
dial pointers made this an academic consideration in
most cases.

The maximum audio output of each radio was
measured with a Scott sound-level meter 12 inches in
front of its speaker. The volume of the broadcast test
signal was increased until the acoustic waveform
picked up by our test microphone and viewed on an
oscilloscope showed a sudden increase in distortion.
(This is analogous to the “‘clipping level’’ of an am-
plifier.) Here, too, the absolute sound level at the
distortion point is of minor importance, but the dif-
ferences are significant.

Current drain from the radio’s batteries was mea-
sured both at minimum volume and when delivering
its maximum “‘undistorted’’ output as determined by
the test described above. To estimate the cost of op-
erating the radios on batteries, several arbitrary con-
ditions were established. It was assumed that the ra-
dio would be operated for 2 hours a day, in one
continuous listening session. The average battery
drain was assumed to be the geometric mean be-
tween the no-signal and maximum-signal conditions.

The battery manufacturer’s ratings for useful life (to
the point where the original 1.56 volts per cell had
dropped to 1.2 volts) at the assumed current were
used to estimate the battery life in hours, which was
converted to the cost of operation in cents per hour.
In most cases, the radios would continue to function,
with reduced volume and more distortion, when the
battery voltage was low.

Finally, a critical listening comparison was made
taking the radios two at a time. By tuning in very
weak stations, we were able to make fairly unambig-
uous determinations of relative sensitivity. The com-
parative audio quality and frequency response, at
moderate and high volume levels, was easily deter-
mined in the same manner. The better unit of each
pair was then compared with another model (in a
manner similar to drag racing elimination heats) un-
til we had finally ranked all the radios in an estimat-
ed order of overall sound quality.

When testing high-fidelity components, we rarely
(if ever) attempt to rank competitive units in order
of merit. There are too many factors (including indi-
vidual preferences) involved to make such a proce-
dure possible. However, we were pleasantly sur-
prised to find no such problem with the portable FM
radios. In several cases, the difference between units
was small and they were therefore grouped together
in the ratings. In others, there was no doubt where a
particular model ranked.

It must be emphasized that this ranking was based
solely on a listening evaluation—in other words,
how many stations could be picked up and how good
they sounded. Examination of the tabular data listing
shows a large variation in such factors as battery op-
erating cost, frequency bands available, size, and
price. None of these were considered in ranking the
sets, but any of them might have a strong influence
on your own choice.

FQUIPMENT TEST REPORTS

By Hirsch-Houck laboratories

Fisher 701 Four-Channel AM/FM Receiver

A AAAAAN R cerceE

® THE Fisher 701 is the first (and, at this time, the only)
four-channel receiver. Although no larger than many other
deluxe receivers (17 inches wide, 16Y% inches deep, and
5Y, inches high), it contains AM and stereo FM tuners and
two complete independent stereo amplifiers, with exten-
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sive control facilities. The available modes of operation
include mono, two-channel stereo with two or four speak-
ers, four-channel stereo (with an appropriate program
source), and a few other variations which we will describe
further on.

The FM tuner, with a rated IHF sensitivity of 1.7 micro-
volts, has the ““Autoscan” electronic tuning featured on
some other Fisher receivers. The FM band can be scanned
automatically, or the tuning can be advanced one station at
a time, by pushing buttons on the front panel of the receiv-
er. Alternatively, a small hand-held remote control at the
end of a 20-foot cable can be used. Normal manual tuning,
of course, is also provided. The tuning meter serves as a
rough station indicator when using Autoscan, with a spe-
cial scale calibrated from 88 to 108 MHz.

(Continued on page 28)

STEREO REVIEW



ZERO 100 i e newest

most advanced automatic turntable. The name
stands for Zero Tracking Error—up to 160 times
less than with any conventional tone arm—new
freedom from distortion—new life for your
records. This revolutionary Garrard unit, priced
at $189.50, was introduced with a special
presentation booklet, bound into the June issue
of this magazine. There are 12 explanatory pages,
with clear illustrations and diagrams, valuable

to anyone interested in fine record playing

equipment. If you missed the insert last month,
or would like a better copy, we’ll be glad to send
you one. The coupon is for your convenience.

CUT OUT AND MAIL
r-—-—------1

eumeme o
e rgmeet mot v mteahe bt

ZERQO 100.r< o,

British Industries Company
Dept. AG571
Westbury, N. Y. 11530

Geantlemen: Please send me the Garrard
Zero 100 presentation booklet.
Name

Address

Caliy

State

LK B N &R _§ N _§ _§ N B N N N N § § §N "]

British Industries Company. a division of Avnet, Inc
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CONTINUOUS AND EQUIVALENT SINE-WAVE WATTS PER CHANNEL

The above power curves were made with only the front channels driven. In another test to simulate actual use, the reer chan-

nels were driven to half the output of the front. In this

Each of the four audio channels is rated at 40 watts con-
tinuous power output into 8-ohm loads. The total music-
power rating of the receiver is 250 watts. Available power
is considerably less into either 4- or 16-ohm loads.

Although the front panel of the Fisher 701 appears only
slightly more ““busy’’ than that of any good two-channel
receiver, it contains almost twice as many control func-
tions. The tone and balance controls are concentric types,
with the outer knob controlling the rear speakers and the
inner knob the front speakers. Volume is regulated by two
horizontal slider controls (one above the other) for the
front and rear speakers. They are easily operated together
or can be individually set as required.

The tape-monitor switch can be used with a two-channel
or four-channel tape recorder in the usual manner for play-
back or monitoring from the tape while recording. In addi-
tion, there are provisions for playing two-channel tapes
through either the front or rear speakers, with the other
pair of speakers handling a separate program under the
control of the receiver’s input-selector switch. This has po-
sitions for PHONO, FM, AM, and two high-level AUX
sources. The MODE switch carries the usual MONO and 2
CH STEREO positions, plus 4 CH STEREO and a reversed 4
CH STEREO mode. The latter transposes the right-front and
left-rear program channels, if that should be needed. Final-
ly, there is a 2+2 CH mode, which is fundamentally simi-
lar to the 2 CH STEREO mode, but is intended for use when
normal stereo programs are to be played through four
speakers. It is not a matrixing or difference-signal system,
since the front and rear speakers on each side of the room
carry exactly the same information, but at different levels
in the 242 CH mode. Whatever four-channel or ambiance
effect is heard in the 242 mode is dependent upon the
listener’s being at the proper distance from the rear-chan-
nel speakers.

The speaker-selector switch, which also controls the a.c.
power to the receiver, can energize the four main speak-
ers, four remote speakers, or all eight simultaneously. All
speakers can be switched off for headphone listening. The
front-panel headphone jack, which is always energized,
carries a mixed front-and-rear program when a four-chan-
nel signal source is used.

High-cur filtering and loudness compensation are sepa-
rately controlled for front and rear speakers by four push-
buttons. Another button activates the FM interstation-
noise muting circuit. Below the two volume sliders are the
three Autoscan pushbuttons—one to switch on the circuir,
the others for continuous or one-station advance. Finally,
there is an AFC on/off pushbutton.

As might be expected, the rear panel of the Fisher 701 is
impressive with its profusion of inputs and outputs. There
are four jacks for each of the auxiliary sources and four
tape outputs plus four tape inputs plus the usual pair of
phono inputs. There are no less than sixteen spring-loaded
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test

the total available front-channel power measured 95 watts.
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clip-type speaker terminals for the eight speakers that can
be driven from this receiver. Also on the rear panel are the
two switched a.c. outlets and the five-pin DIN connector
for the remote-control Autoscan cable. The Fisher 701 re-
ceiver is priced at $699.95. An optional walnut cabinet is
available for $22.95.

® Laboratory Measurements. The FM tuner of the Fish-
er 701 met or surpassed all of its specifications, within the
limits of our test-equipment capability. The IHF sensitivity
was 1.6 microvolts, and stereo separation exceeded 30 dB
from 250 to 3,000 Hz. Separation measured 17 dB at 30
Hz and 15.5 dB at 15,000 Hz. Limiting was complete at 5
microvolts or less, and the measured distortion with full
signal was 0.76 per cent.

The use of AFC (automatic frequency control) in the
Fisher 701 is a by-product of the electronic-tuning Auto-
scan system. Instead of the usual multi-section mechanical
tuning capacitor, the tuner section has silicon diodes whose
capacitance is controlled by an applied d.c. voltage. The
tuning knob actually turns a potentiometer to control the
“tuning’’ voltage, which is varied electronically for the
Autoscan mode. Because of the diode tuning arrange-
ments, there is a noticeable tuning drift during warmup. It
is imperative, therefore, to tune in a station with the AFC
off, then to lock it in by depressing the AFC button. We
find this procedure, recommended in the receiver’s in-
struction manual, an inconvenience.

The AM section sounded quite good, with somewhat
better frequency response than most we have tested lately.
The response was down 6 dB at 30 and 4,600 Hz, refer-
enced to the mid-band level.

The tone controls and loudness compensation had fairly
conventional characteristics, with the latter boosting highs

(Continued on page 30)
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What is the most expensive
component in your stereo system?

Wrong.

Assuming that you picked one of the component
types pictured here.

Although these three components form the typical
stereo system, no system is actually complete without
number four: records.

And no matter what you may have paid for your
receiver, speakers, or turntable, chances are you've
spent even more for your records. Or will before long.

Your records are not only your biggest investment,
but the most vulnerable as well. They can remain as
good as new for years or begin to wear the first time
they’re played. In which case they become even
more expensive.

How to protect your investment.

Which brings us to the turntable, the one component
that actually contacts your records and tracks their
impressionable grooves with the unyielding hardness
of adiamond.

What happens then is up to the tonearm. It must
apply just the right amount of pressure to the stylus,
keep this pressure equal on both walls of the groove,
and follow the stylus without resistance as the groove
spirals inward.

Then the stylus will be able to respond freely to all
the twists and turns in the record groove, without
digging in or chopping away.

How the Dual does it.

Dual tonearms are designed with great ingenuity
and engineered to perfection. For example, the tonearm
of the 1219 pivots exactly like a gyroscope: up and
down within one ring, left and right within another. All
four pivot points are identical, and nothing moves with
the tonearm except the inner ring. If you can imagine
0.015 gram, that's the maximum resistance this tonearm
offers to the stylus. This suspension system is called a
gimbal, and no other automatic arm has it.

Another uniqug feature of the 1219 tonearm is the
Mode Selector, which shitts the entire arm to set the
correct stylus angle in either single or multiple play.

Also, the longer the tonearm, the lower the tracking
error. Thus, the 1219's arm, 834" from pivot o stylus,
is the longest of all automatic arms.

Other things to consider.

In addition to preserving records, a turntable must
also bring out the best in them.

The record must rofate af precisely the right speed,
or pitch will be off. The motor must be free of vibration,
or rumble will be cdded to the music. The plafter must
weigh enough to provide effective flywheel action to
smooth out speed fluctuations. And, of course, the stylus
must get to and from the groove as gently as possible.

The professionals'choice.

Al this is something to think about the next time you
buy a record or play your favorite one. It's why Dual
turntables have been the choice of professionals for so
many years.

Not only for the way Duals get the most out of
records (without taking anything away) but for their
ruggedness, reliability and simplicity of operation.

It you'd like to know what independent labs say
about Dual, we'll send you complete reprints of their
reports. Plus an article on what to look for in record
playing equipmen, repr nted from a leading music
magazine.

But if you're already convinced and can’t wait, just
visit yaur authorized United Audio dealer and ask for
a demonstration.

You'll find Dual turntables priced from $99.50. It's
not the least you can spend. But when you consider your
investment in records, you may agree that it's the lecast
you should spend.

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

CIRCLE NO. 20 ON READER SERVICE CARD
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The Fisher 701’s rear panel is complex but well laid out. The
small socket to the left of the speaker terminals is for the re-
mote-control tuning unit. Two a.c. convenience outlets are provided.

as well as lows at low volume settings. The high-cut filters,
which had a 12-dB-per-octave slope above 4,500 Hz, were
excellent. RIAA phono equalization was accurate within
+2 dB from 30 to 15,000 Hz.

Fisher informs us that the 701’s power-amplifier ratings
are valid with any two channels driven simultaneously.
This is reasonable, since the probability of all four chan-
nels being driven to full power simultaneously and in
phase is very remote, and the power supply would have to
have far greater capacity (and be far costlier) if the receiv-
er had to cope with this unlikely situation. At the clipping
point, we measured 52 watts per channel (at 1,000 Hz),
with two channels driven into 8-ohm loads. To judge how
the 701 might perform with a simultaneous reasonably
high-level rear-channel signal, we drove the rear channels
to half power while the front channels operated at full
power output. In this condition, the front channels clipped
at 47.5 watts per channel, at which time the rear channels
were each delivering 24 watts of undistorted power. With
a continuous power eapability-well in excess of 145 watts,
the Fisher 701 certainly rates as a heavyweight among
stereo receivers.

With 16-ohm loads, the output power at clipping was
about 30 watts per channel, and distortion remained low
up to the clipping point. However, with 4-ohm loads, the
distortion tended to rise at low output-power levels. We
judged that the maximum power that could be delivered to
4-ohm speaker loads with reasonable distortion was about
20 watts per channel, and even at 10-watts output, the dis-
tortion level was somewhat higher than we measured with
8-ohm loads. Clearly the Fisher 701, while a real “‘power-
house” when driving 8-ohm speakers, is not at its best with
4-ohm speakers—which are usually low-efficiency types.
Fisher’s instructions caution against using any combination
of main and remote speakers whose total impedance is less
than 4 ohms, but does not specifically rule out the use of
4-ohm speakers. We would.

We noted that the audio gain of the Fisher 701 changed
markedly in different operating modes. The input signal
required to drive the amplifiers to 10 watts per channel in
the 4 CH mode was 90 millivolts (aux) or 1.3 millivolts
(phono). Phono overload occurred at about 52 millivolts,
which makes the 701 compatible with most high-quality
low- or medium-output cartridges (those delivering less
than 5 or 6 millivolts in our cartridge tests). Hum and
noise were extremely low on all inputs, between -68 and
-72 dB referred to 10 watts output.
® Comments. It is almost impossible, in the available
space, to do justice to the fantastic versatility of the Fisher
701 receiver. Aside from its normal four-channel stereo
capability, consider a few of its other possible modes of
operation. It can drive two separate four-channel speaker
installations, or four speakers in the main listening room
and two additional speakers in each of two other rooms, or
two speakers in each of four rooms—with full two-channel
stereo in each room and independent control of volume
levels and balance, and partially independent tone control
and filter actions. It doesn’t take much imagination to see
the Fisher 701 as a true control center for a home-wide
entertainment system. This is especially true since a two-
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channel tape-recorded program and any of the receiver’s
other program sources can be independently channeled to
different rooms.

A possible hazard of this type of operation is the tenden-
cy of the Fisher 701 to get unusually warm for a solid-state
receiver. We would expect this to occur during our tests at
full power, but after periods of listening at moderate levels
we occasionally found the output transistor heat sinks un-
comfortably hot to the touch. Fisher suggests using a fan to
cool the receiver (this is a must if the receiver is installed
vertically), and we would emphatically endorse this proce-
dure if more than four speakers are to be driven. Howev-
er, we were primarily concerned with the use of the 701 in
a single room. Considered as a conventional stereo receiv-
er, it performed and sounded first-rate, and needs no fur-
ther comment.

We have mixed feelings about the action of the muting
and meter-circuit response. There is a distinct time lag in
the muting circuit, necessitating very slow tuning if one is
not to miss a station entirely. However, the muting action
is ideal, with no thumps or noise bursts. Although the Au-
toscan system functioned as intended, with total silence be-
tween stations, the only way we could identify a station
with any certainty was to wait for an announcement, since
the Autoscan meter scale (which is not readable more than
a couple of feet away in any event) is only approximately
calibrated.

As for the 2+ 2 CH mode, we found a minor enchance-
ment of ambiance when using it on normal stereo material.
However, the Fisher 701 does have a unique capability not
mentioned in its instruction manual. By connecting a sin-
gle rear speaker (or two of them in series with opposite
phasing) across the hot terminals of the rear-channel speak-
er outputs, you can obtain a “‘difference’ signal that, in a
surprising number of cases, adds a worthwhile ambiance to
two-channel programs. (See Ralph Hodges' article ““Multi-
channel Listening” in the April 1971 issue for details.)
When the difference signal is fed to the rear channels, the
Fisher 701 permits completely independent level and bal-
ance adjustments for the front and rear speakers. Nothing
could be more convenient, and it works to perfection.
When true four-channel programs are available (in what-
ever format), the 701 will be able to utilize them, but in
the meantime you can enjoy truly enhanced two-channel
stereo from records, tape, or FM radio. Overall, Fisher
engineers have done a remarkable job of design and pack-
aging in the 701: it is certainly unmatched for versatility,
and its performance easily meets contemporary standards
for high-quality stereo receivers.

For more information, circle 156 on reader service card
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This new receiver cleans
your signal, without cleaning out
your bank account

1t’s a dirty world out there. And even though an
FM station transmits a clean signal, by the time it reaches
your house, it may be mixed up with 20 or so other signals,
and some interference sources, many of them strong enough
to swamp the signal you want to hear. The new Sony 6045 FM
stereo/FM-AM receiver spares no detail to deliver a clean
signal to your speakers.

Its FM front end uses passive r.f. circuitry, so that
those strong, but undesired signals can’t overload the input,
to swamp your station or to pop up at several random places
on the dial. (The passive input stage can't generate any hiss,
either). By the time the signal does reach an active stage,
most of the undesired signals have been shorn away— and
since that stage is an FET, it's virtually immune to over-
loading anyway.

Six solid-state i.f. filters clean the signal even
further. They combine uniform response over the entire FM
channel with almost complete at-
tenuation everywhere else. You can
pluck the station from a host of
stronger ones or adjacent frequen-
cies. And solid-state i.f.’s never need
realignment. Together, these ideally-
matched FM circuits provide:

CIRCLE NO.43 0N READER SERVICE CARD

2.6 uV (IHF) sensitivity, 70 dB signal-to-noise ratio, 80 dB of
selectivity, 100 dB of spurious signal rejection, and a capture
ratio of 1.5 dB—all at a total harmonic distortion of only
0.4%. AM performance is equally outstanding.
Cleanliness doesn’t stop at the 6045’s tuner stage.
Its amplifier uses the same dual-power-supply, direct-coupled
approach as our more expensive amplifiers and receivers, so
there’s no coupling capacitor to stand between you and the
music. The 6045 gives you the best sound your speaker is
capable of, because you get the full damping factor at all
frequencies, and perfect transfer of all 75 watts dynamic
power output® at only 0.5% distortion. Noise at full output is a
miniscule 0.13 millionths of a watt, virtually inaudible. Still,
no matter how clean the receiver’s circuits, some stations
still put out a dirty signal, some records are worn or scratched
and some tapes have hiss. The 6045 has an answer for that
one, too: a high filter that cleans such signals up.
Price is not a dirty word either, $229.50**
~hich, in this day of rising prices, is just
clean miraculous. Sony Corporation
of America, 47-47 Van Dam St.,
Long Island City, New York 11101.

SONY' 6045

*IHF standard constant supply method
at 8 ohms. **Suggested retail price.



Garrard Zero 100 Automatic Turntable

® GARRARD's new top-of-the-line automatic turntable, the
Zero 100, features a novel articulated tone arm designed
for zero lateral tracking error. The tone arm’s cartridge
head is pivoted in the horizontal plane, and a separate link-
age, parallel to the stainless steel tone-arm shaft, constantly
changes its offset angle as it moves over the record surface.
Garrard claims the arm has a maximum tracking-angle er-
ror of only 90 seconds, which is 1/40 of a degree! This is
far lower than can be achieved by any conventional pivot-
ed tone arm, and Garrard’s use of precision-loaded ball
bearings appears to have eliminated problems of pivot play
and friction that have troubled similar designs.

In other details also, the arm of the Zero 100 differs
from that found on competing automatic turntables. Anti-
skating correction is applied by two ceramic disc magnets.
The repulsion between the like poles of the magnets ap-
plies an outward torque to the arm that is adjusted by a
sliding magnetic shield. The shield position is indicated on
a dual calibrated scale, marked to match the stylus force
from 0 to 3 grams for conical styli and from 0 to 2 grams
for elliptical styli. The arm is balanced by an elastically
isolated rotatable brass counterweight. Tracking force is
set by a separate sliding brass weight on the arm, whose
scale is calibrated from 0 to 3 grams in Y-gram intervals.
No springs are used anywhere on the arm. The slide-in
cartridge-mounting plate has an overhang adjustment, with
a separate plastic jig for accurate positioning of the stylus.
A two-position lever on the front of the cartridge head tilts
the cartridge to set the vertical tracking angle for a single
record or for the center of a full six-record stack. The tone-
arm rest post has a built-in lock, spring-loaded so that at-
tempting to lift the locked arm cannot cause damage.

The 11Y%-inch cast-aluminum platter is driven by a Syn-
chro-Lab constant-speed motor at 33Y; or 45 rpm. As on
the Garrard SL-95B, the playing-speed control of the Zero
100 also sets the arm indexing point for 7-, 10- , and
12-inch records at 33Y; rpm and for 7-inch records at 45
rpm. A record of any size can be played manually at either
speed, of course. The platter is covered with a ribbed,
matte-surface rubber mat. There are removable automatic
and single-play spindles (the latter rotates with the record),
and a single edge-support post for the record stack in auto-
matic operation. Three levers control all operating func-
tions: automatic start/stop, manual start/stop, and cueing.
This last operates with a slightly damped lift and a slow,
smooth descent that is totally free of lateral drift.

The vernier speed-adjustment control is a ring concen-
tric with the speed selector. The nominal range is 1-2.5
per cent at 45 rpm and £3.5 per cent at 331 rpm. Illumi-
nated stroboscope markings under the platter are continu-
ously visible through a window on the motorboard during
play. The Garrard Zero 100 is $189.50. A molded plas-
tic base and a dust cover are available for $6.50 each.
® Laboratory Measurements. The articulated arm of the
Garrard Zero 100 lived up to the claims made for it, inso-
far as we could measure its performance. The limiting an-
gular resolution of our tracking-error protractor is about

32

0.5 degree, and at no time did we find an error larger than
that. Without a doubt, the tracking error of the Zero 100
has been reduced below ordinary measurable limits—and
it is certainly far less than the inherent errors involved in
cartridge mounting.

The arm showed no sign of resonances or other side
effects from its unusual construction. The tracking-force
calibration was accurate within 0.1 gram over its full
range. The force increased by about 0.2 gram over a stack
of six records when initially set for a single record. This is
typical of the better automatic turntables we have tested.
We were pleased to see that Garrard’s anti-skating correc-
tion, unlike that on most arms, was approximately correct
when set for the tracking force in use. One would expect
the automatic reduction in head-offset angle toward the
inner grooves of the record to require less anti-skating
compensation. Perhaps the wedge-shaped magnetic shield
achieved this result; at any rate, the correction was equally
accurate over the entire record.

The turntable started rapidly at line voltages as low as
70 volts, and its speed was absolutely stable and unaffected
by changes in line voltage or load. The vernier speed ad-
justment had a range of about =3 per cent. The Zero 100
measured well: wow and flutter were 0.1 and 0.025 per
cent at 33% rpm, and 0.13 and 0.05 per cent at 45 rpm.
Unweighted rumble was -32 dB, decreasing to -35 dB
when the two channels were paralleled to cancel vertical
rumble. With CBS RRLL weighting, the rumble was -55.5
dB, one of the lower figures we have obtained since we
started making weighted measurements.
® Comments. Despite its unconventional design (or per-
haps because of ir), the Garrard Zero 100 was very easy to
get used to. In particular, the finger lift (a straightforward
extension of the main arm) was exceptionally convenient
to use. We also appreciated the smooth cueing (a carry-
over from the SL-95B). Indeed, everything worked
smoothly, quietly, and just as it was meant to. If there were
any “‘bugs’’ in the Zero 100, we didn't find them.

It appears to us that the Zero 100 was designed, first and
foremost, as a single-record player, and only secondarily as
a changer. Only 12-inch records (six of them) can be
played automatically, since the changer’s record-edge sup-
port post is fixed for that size. Ten-inch LP records are not
common, but it is well to be aware of this limitation.

Obviously, the Zero 100 was designed to be used with
the best cartridges. Its maximum tracking force of 3 grams,
or 2 grams with elliptical styli, would rule out most low- or
medium-price cartridges.

Garrard’s Zerc 100, in basic performance, easily ranks
with the finest automatic turntables on the market. Its nov-
el arm—which really works as claimed—and its other
unique design features suggest that a great deal of develop-
ment time, plus sheer imagination, went into its creation.
In our view, the results were well worth the effort.

For more information, circle 157 on reader service card

(Continued on page 34)

Front- and rear-pivot systems of the Zero 100’s novel tone arm.
The photo at right also shows the anti-skating adjustment at the
top of the rear-pivot yoke, and the sliding stylus-force weight.
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The $95 Misunderstanding.

It seems there's been some confusion about the
price that appeared in our first ad for the new KLH Model
Thirty-Two loudspeakers. To clear up any misunderstand-
ing, the price is, indeed, $95 the pair ($47.50 each). t

If you're wondering how we could make a KLH
loudspeaker for $47.50, it's really quite simple.

We had two choices.

Either we could make a fair speaker and = lot of
profit. Or we could make a lot of speaker and a fair profit.

We chose the latter. We always do. That's why KIH
speakers sound like KLH speakers.

Of course our Model Thirty-Two won't deliver as

t Suggested retail price. Slightly higher in the west.
*A trademark of The Singer Compony

JuLy 1971

much bass response as, say, our Model Seventeen. But the
basic listening quality of the new KLH Thirty-Two is superb
by any standard. In fcct, we'll match the Thirty-Two
against any speaker in iis price class: even against most
speakers costing twice its price. For when it comes to
making reasonably-priced speakers that deliver an in-
ordinare amount of sound, that's really what KLH is all
about.

And about that, there can be no misunderstanding.

For more infermation on the Model Thirty-Two, write
to KLF Research and Development, 30 Cross St., Cam-
bridge, Mass. 02139. Or visit your KLH dealer.

L]
’
o’
i [ neggved
I Sy
KLH RESEARCH AND DEVELOPMEMNT
A Division of The Singer Company
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Heath AA-29 Integrated Amplifier Kit

® THE popular Heath AR-29 receiver (reported on in
April, 1970) has now been ‘“‘separated’ into the AA-29
amplifier and the AJ-29 tuner. For this report, we tested an
AA-29. In its electrical performance, the AA-29 is the full
equivalent of the audio section of the AR-29 receiver, with
the addition of two high-level inputs. It is rated at 35 watts
per channel continuous output into 4- or 8-ohm loads, and
25 watts into 16 ohms, from 20 to 20,000 Hz, at less than
0.25 per cent distortion. There are large finned heat sinks
for the power transistors, and a heavy power transformer
feeding an electronically regulated power supply. The out-
put transistors are protected against damage—even from
short circuits. One feature of the AA-29 which we can’t
recall seeing on any other amplifier is individual input-lev-
el adjustments for all inputs and for both channels. They
are located under the amplifier, accessible through holes in
the bottom plate. Once they are set, all program sources
will be at the same volume when the user switches from
one to another. This is certainly a desirable, though un-
common, provision. The AA-29 is physically large—the
same size as the AR-29 receiver.

The kit builder will find the latest construction tech-
niques used in the AA-29 to simplify its assembly and
check-out. Practically all the circuit components, even the
front-panel controls, are mounted on printed-circuit boards
that plug into the unit. The interconnecting wiring is in a
pre-assembled cable harness with the individual wires
stripped and cut to length. A built-in meter, complete with
test probes and function switch, permits the builder to test
his work during construction, to check out the finished
product, and to maintain it, in most cases without addition-
al test equipment. Our kitbuilder reports that construction
was straightforward and took about 15 hours. The Heath
AA-29 sells for $149.95 in kit form. A walnut cabinet
costs $19.95.
® Laboratory Measurements. Heath’s unusually conserv-
ative rating policy has been applied to the AA-29. At the
clipping point, we measured 50 watts per channel into 8
ohms, about 30 watts into 16 ohms, and 78 watts (more
than twice its rating) into 4-ohm loads. The 1,000-Hz har-
monic distortion and the IM distortion were both under
0.1 per cent from 0.1 to over 50 watts, and were typically
between 0.02 and 0.05 per cent over most of that range.
Unlike many amplifiers with distortion that increases
markedly at low power outputs, the AA-29 has less than
0.1 per cent IM distortion at an output of oaly 10 milli-

HEATH AA-29
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watts! At the rated 35 watts per channel, the harmonic
distortion was under 0.08 per cent from 20 to 20,000 Hz
(typically about 0.03 per cent), and remained the same or
lower at half power and at one-tenth power. Full power
was available down to 20 Hz with less than 0.05 per cent
distortion. This attests to the capability of the power sup-
ply of the AA-29. Many manufacturers, with justification,
would have rated this amplifier at 50 watts per channel.

The loudness compensation boosted both low and high
frequencies. In contrast to the case of the vast majority of
amplifiers, the complete input-level adjustment capability
of the AA-29 makes its loudness compensation a meaning-
ful feature, since the setting of the volume control relative
to listening level is fully under the user’s control.

The bass tone control had a sliding inflection point,
varying from about 150 to 700 Hz. The treble control
response pivoted at about 2,000 Hz. There is a tone-con-
trol defeat (by-pass) switch. (To our surprise, the gain of
the amplifier increased by 4 dB when the tone controls
were cancelled. We don't know if this is typical perform-
ance or a pecularity of our test unit.) The RIAA phono
equalization was accurate within 11 dB from 30 to 15,000
Hz, measured at the speaker terminals.

The AA-29’s uncluttered interior with the output stages at cen-
ter foreground. The slider controls come premounted on the print-
ed-circuit strip visible along the bottom edge of the front panel.

The phono-input sensitivity for 10 watts output was con-
tinuously adujstable from 1.25 to 19 millivolts. At the
AUX inputs, 95 millivolts was needed for a 10-watt output.
Hum and noise were inaudible: 75 dB below 10 watts on
high-level inputs, and 65 to 70 dB below 10 watts on pho-
no, depending on the setting of the sensitivity control.

When the phono sensitivity is properly set for a specific
cartridge, input overload is virtually impossible, although
at maximum sensitivity the preamplifier overloaded at only
24 millivolts. At minimum sensitivity, however, overload
occurred at 155 millivolts input.

(Continued on page 38)
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“My pérfect summer drink?

Lots of crushed ice; squeeze a wedge of lime.
And the perfect martini gin, |

Seagram’s Extra Dry.”

Seagrams
Extra Dry
Gin__ =

Koo 4 d;w'".‘_‘

&

Seagram Distillers Company, New York City. 90 Proof. Distilled Dry Gin. Distilled from American Gerain.




New Memorex Chromium Dioxide Tape
has a totally different composition from
conventional cassette tapes. It extends
frequency response and delivers a clarity
and brilliance of sound never before pos-
sible on cassette. Chromium Dioxide is
so drastically different, you’ll need a spe-
cially designed cassette recorder to use it.

You’'ve probably read about conven-

i ses that claim to be so
|mproved it's not necessary to switch to

special Chromium Dioxide equipment.

Let us simply say this:

Equipment manufacturers recognized
the Chromium Dioxide breakthrough, and
designed cassette recorders to take ad-
vantage of it.

Listen to a Memorex Chromium Dioxide




&) 1971, MEMDREY £OBPORATION

 tape that will change
your whole opinion of cassettes. |

Cassette on the new specially designed
equipment. Compare it to any cassette
that claims equal performance on
standarc equipment.

You'll find there’s no comparison.

MEMOREX Recording Tape | P

Reproduction so true it can shatter glass.
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® Comment. We understand the economic reasons for
Heath's packaging the AA-29 in a chassis and cabinet of
the same size as those used for the AR-29 receiver, but the
result is that much of the chassis is unused. If space is no
problem for you, then this fact is of no importance.

The electrical performance of the Heath AA-29 leaves
little to be desired. In respect to power output, distortion,
flexibility, and listening quality, it has few peers anywhere

near its price range, and it stands up well in comparison
with factory-assembled amplifiers costing several times as
much. The pushbutton switches and slider controls (there
are no knobs on the AA-29) are attractive and easy to
operate. All in all, the AA-29 is a fine value, which, with
its matching AJ-29 tuner, forms the basis for a system that
can grow a piece at a time.
For more information, circle 158 on reader service card

3M A-2000
Speaker System

® THE A-2000 speaker system produced by the Mincom
Division of the 3M Company is a two-way bookshelf de-
sign measuring 23 x 131 x 10 inches and weighing
about 30 pounds. The 8-inch acoustic-suspension woofer
operates up to 1,300 Hz, above which a 1-inch-diameter
dome tweeter takes over. The tweeter radiates through a
diffraction loading plate to further improve its high-fre-
quency dispersion. There are three level controls in the
rear, permitting frequency response to be adjusted in the
low-, middle-, and high-frequency ranges. However, refer-
ence marks adjacent to the three level controls indicate the
settings that achieve a relatively uniform frequency re-
sponse in a typical listening room. The system impedance
is nominally 5 ohms, to take advantage of the higher out-
put power delivered by most transistorized amplifiers into
low-impedance loads. The A-2000 is relatively inefficient,
and 3M recommends at least 15 to 25 watts of amplifier
power per channel to drive it. The system is fused to pre-
vent overdrive damage to the tweeter. The list price of the
A-2000, finished in oiled walnut, is $159.95.

® Laboratory Measurements and Listening Tests. Be-
cause of the variety of response characteristics made possi-
ble by the unusually flexible controls, the 3M A-2000 re-
quired more test time than any other speaker in our expe-
rience. The installation instructions detail a rather in-
volved “‘cut-and-try’’ listening procedure for balancing the
speaker response—a process that must be performed for
both stereo speakers. Fortunately for the user, the factory
calibrations should prove to be very close to the ideal in
most rooms. We have rarely, if ever, measured an overall
frequency response as flat and smooth as we did on the 3M
A-2000. The averaged multi-microphone pickup was with-
in £2.5 dB from 110 to 15,000 Hz, and gave every evi-
dence of continuing well beyond that frequency (where
our microphone calibration ends). At lower frequencies
the output gradually increased to a maximum at 70 Hz,
and it fell off smoothly below that frequency. Our final
curve was within 14 dB from 38 to beyond 15,000 Hz,
which is excellent as is, and almost certainly could have

Excellent tone-burst response
characterized the 3M A-2000.
These oscilloscope photos

were taken at (left to right)
80, 1,500, and 8,500 Hz.
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been further improved by adjusting the speaker’s controls.

The low-frequency level control affected frequencies be-
low about 1,500 Hz, with a total range of some 5 dB. The
mid-range control operated principally between 500 and
3,000 Hz, with a maximum effect of about 10 dB occur-
ring at about 1,500 Hz. The high-frequency control was
effective above 2,000 Hz, with a2 maximum range of some
10 dB in the 6,000 to 10,000-Hz region.

The low bass cutput remained strong down to about 40
or 50 Hz, and harmonic distortion at a 1-watt input (which
produced a comfortable listening level) was 2 per cent at
50 Hz and 5 per cent at 40 Hz. At a very loud 10-wau
drive level, the distortion was 2 per cent at 70 Hz and 5
per cent at 50 Hz. Tone-burst response was very good at
all frequencies. The system impedance measured between
4.5 and 7 ohms over the audio range, except at the bass
resonance of 60 Hz, where it rose to about 20 ohms.

In our simulated *‘live-vs.-recorded’ listening test, with
the factory-recommended control settings, there was a
slight trace of mid-range coloration and a slight dulling of
the extreme high frequencies above 10,000 Hz with such
program material as wire brushes on cymbals and the like.
A small audible improvement was obrtained by increasing
the high-frequency control setting. Dispersion was good,
but a loss of extreme high frequencies was audible when
we listened 45 to 90 degrees off axis, as occurs with most
speakers. Overall, we would grade the 3M speaker A-mi-
nus in this test, placing it among the better speaker sys-
tems, but just below the handful of top-scoring units we
have tested.
® Comment. The 3M A-2000 sounds as smooth as its
measured curves would suggest. It is almost totally neutral
in character, with no characteristic emphasis or de-empha-
sis of any portion of the spectrum. By any standards, it is an
excellent performer.

Aside from its intrinsic virtues, which have been de-
scribed, the unusual flexibility of this speaker gives it a
unique advantage. Many speakers measure—and sound—
very well in a specific environment such as our test room,
yet in another location fail to deliver enough bass, or have
too much output in the mid-range, or exhibit some other
unforeseen characteristic. More often than not, the speak-
er's mid-range and tweeter-level adjustments and the am-
plifier tone controls are not adequate to correct the prob-
lem fully. We suspect that the 3M A-2000 can be made to
sound better in a wider variety of listening rooms than the
vast majority of competitive speaker systems, regardless of
their intrinsic quality. Considerable patience might be re-
quired of the user to optimize the speaker response, but
the results should be well worth the effort.

For more information, circle 159 on reader service card
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Seagram’sV.O. )
For people who really know how to live.
They seem to do everything. And they do it right. Even when

it comes to having a drink. It has to be Seagram'’s V.O. Very special. x4
Very Canadian. Very right. Known by the company it keeps. | ||

A

Seagram’s '\ ) Canadian ot

CANADIAN WHISKY — A BLEN® OF SELECTED WHISKIES, SI»
YEARS 0LD.£6.8 PROOF. SEAGIAM DISTILLERS COMPANY, N.Y.C.




An infinite
choice
of speeds.

The variable control Lenco manual
turntables offer an infinite selection of
speed—a continuous sweep from 30
to 86 rpm. At the standard 16-2/3,
33-1/3, 45 0r 78.26 rpm, there are
click stops that can be precisely set

or adjusted at any time.

With this, you can slow down a
complex rush of notes, the better to
appreciate the inner voices when you
listen next at normal speeds. You can
tune a recorded orchestra to match the
instrument you play, and join in. Your
tuning is not restricted to a paltry
fraction of a note, either. You can
exercise your urge to conduct, choosing
whatever tempo suits you. And you can
use it to extend your knowledge of the
dance or language, or to accompany
your slide or movie shows.

And at every one of these speeds,
Swiss precision takes over. For
example, the Lenco L-75's sleekly
polished transcription tonearm shares
many design concepts (such as gravity-
controlled anti-skating, hydraulic
cueing, and precision, knife-edge
bearings) with arms costing more alone
than the entire L-75 arm and turntable
unit. And the dynamically balanced
8.8 Ib. turntable reduces rumble, wow
and flutter to inaudibility.

The L-75 complete with handsome
walnut base at $99.50 offers profes-
sional quality and versatility but at
far less than studio-equipment prices.
The B55 (lighter platter and an arm of
almost equal specification) is only
$85.00 with base. Both are available
now at your Benjamin/Lenco dealer.
BenjaminElectronic Sound Corporation,
Farmingdale, N.Y. 11735, a division
of Instrument Systems Corporation.

Lenco turntables
fromBenjamin
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By LARRY KLEIN Tectmict st |

Automatic Turntable Stall
I have an old automatic turntable
Q e that has an annoying idiosyncrasy.
In single play or manual operation ir
works fine, but it stalls during the change
cycle. Why does this happen?
JASON HECKLER
Minneapolis, Minn,

The drive arrangement used in al-

o most all record changers is shown
in simplified form below. A pulley in-
stalled on the motor shaft drives a rubber-
rimmed idler wheel, which, in turn,
drives the inner rim of the platter. Not
shown in the drawing is the cam (or gear)
plus lever arrangement that picks off

PLATTER

power from the rotating platter to move
the arm during the change cycle.

Stalling can be caused by insufficient
friction between the motor, idler, and
platter—or too much friction in the mo-
tor, idler, and platter bearings. Rather
than spend time in attempting an exact di-
agnosis of the problem, the most sensible
procedure would be to embark on a gen-
eral cleaning and lubrication of the mov-
ing parts of the machine. The platter is
easy to remove after you pry off the “C”
washer often used to clamp it to the spin-
dle area. Pull the platter straight up, rock-
ing it gently. If it doesn’t come off easily,
it may be necessary to tap it rather hard
with a block of wood or something simi-
lar while pulling upward. Once the wrn-
table drive mechanism is exposed, locate
the idler and check the condition of its
rubber parts. They should be about as
soft as the rubber heel of a shoe and not

have a glazed appearance. You may be
able to restore the surface by cleaning it
vigorously with alcohol and a cloth. If
that doesn’t help, try a judicious applica-
tion of sandpaper to the rubber edge to
roughen its surface. Be careful to remove
as little rubber as possible.

Next, check to see that the idler rotates
freely on its bearing. If it does not, re-
move the C-washer that holds it on the
shaft. Clean the idler center hole and the
shaft with alcohol, and reassemble. Put a
drop of 3-in-One oil on the idler shaft,
being very careful not to get any on the
rubber parts of the idler. Check the lubri-
cation of the various cams and levers. If
you find lumps of dried grease on the
bearing surfaces, remove them—if you
can—with alcohol. For stubborn cases
you might try household cleaner, but
keep it away from plastic and rubber
parts. Relubricate the areas with a light
grease (or Vaseline). As a final step,
scrub the inside rim of the turntable plat-
ter with alcohol.

If these first-aid measures are of no
help, the idler wheel (or other rubber
parts found in some turntables) may have
deteriorated beyond repair—or the mo-
tor itself may have internal difficulties. If
it's a motor problem, repair or replace-
ment may be excessively expensive, but
for the various rubber parts, write to the
manufacturer, who will possibly have re-
placements available at nominal cost.

Cost of Repairs
I was recently charged $55 for a re-
Q e pair on a receiver that cost me
about $250 when new. I find that outra-
geous. What can be done about it?
GEOFFREY WINDOR
Boston, Mass.

If T read Mr. Windor's letter cor-
o rectly, his outrage derives only
from the price he paid, not from the qual-
ity of the repair. Repair costs on every-
thing are high, and the reasons are not
difficult to discover. Almost everything
one buys today is the end product of a
highly developed, possibly automated,
(Continued on page 42)
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You can't blame people these days if
they want to get the most for their
money. Maybe that's why the Pioneer
SX-990 is so popular. When you com-
pare its specifications and features
with similar priced AM-FM stereo
receivers, and then listen to its per-
formance, you become a believer.

For instance, with sensitivity at
1.7 microvoits, the SX-990 brings in
the most timid FM stations and makes
them sound as though they were just
around the corner. Or, if you live

where FM sfations zre a hairline away
from 2ach othar >1-he dia,, it dalivers
cleer, interference-fre= raception.
Small wonder, v th-a ceptLreratio

ol 14B.

Pioneer hasinv2s-ec the 3X-990
with 130 watits of I4F music power
(28+ 28 RNIS at € olims;. And 't’s all
cleen and smcoty witha ow C.£%
harmonic distort cr at razed output.
Its top qua ity cincu iry includes four
IC's and a speciel low-roise FET,

Versafilz, you can ccniecltwo
sets of speaker sys'2ms ard plug ina
record plaver, tap2 ~ecorder, micro-
phoe and headset. The pre ard mair
amps may J= usec seperat2ly for extra
flexibility. Additional features i~clude:
loucness contou- centrel. | . dual

West Ccast: 1335 W. 134th St., Gardena, Calif, 90247 « Canada: S. H. Paiker Co.,Cn=aric

Never before
have so many received sé much
forsolittle.

tuning meters. .. pushbutton muting
... centar channel o tput.

Sensibly priced at $299.95, an
oiled walnut zzbin2t s ircluded. Make
ycour own comparison test at a
Pioneer dea =r foday.

U. S. Picneer E ectronics Corp.,
178 Commerce Fd., Cerlstadt,
N.J. 07072

) PIONEER’

il



mass-production line. However, when
looking at the repair and servicing proc-
ess, we find that it is usually all hand la-
bor—and highly skilled hand labor at
that. As a matter of fact, in terms of man-
hours, it is not uncommon for a repair on
a small electronic device (such as a tran-
sistor radio) to take more time than it
originally took to build the unit on an
efficient a