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Long Island City, N.Y. 11101
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First test reports on the Zero 100
by the industry’s leading reviewers

Brief excerpts reprinted below. Let us send you the full reports.
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Altogether, this new arm strikes us as an
excellent piece of engineering; it prob-
ably is the best arm yet offered as an
integral part of an automatic player. [J
Operation is simple, quiet, and reliable
O All told, we feel that Garrard has come
up with a real winner in the Zero 100.
Even without the tangent-tracking feature
of the arm, this would be an excellent
machine at a competitive price. With the
novel (and effective) arm, the Zero 100
becomes a very desirable “'superchanger’
with, of course, manual options.

The GRAMOPHONE 2

Reproduction quality was excellent with
no detectable wow, flutter or rumble
under stringent listening conditions. End
of side distortion, which is always a pos-
sibility with pivoted arms, was virtually
absent, due no doubt to the tangential
tracking arm

_

One could go on cataloguing the virtues
of the Zero 100 indefinitely.

-
ZERQ 100

&Reviews

\?f

For 8-page test reports booklet and a 12 page
brochure on the Zero 100 and the ire Garrard
series mail to Br Industries Company

Dept. K 31, Westbury, N. Y. 1159C
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The Zero-100 performed just about as we
expected after reading the specifications.
Wow measured .08 per cent—that is in
the band from 0.5 to 6 Hz. Flutter, in the
band from 6 to 250 Hz, measured .03 per
cent, both of which are excellent. O Thus,
the Garrard Zero 100 is certainly the
finest in a long line of automatic turn-
tables which have been around for over
50 years. OJ We think you will like it.

Our lab measurements essentially con-
firmed the claims made by Garrard for
the Zero 100. We used a special pro-
tractor with an anguiar resolution of about
0.5°, and the observed tracking error was
always less than this detectable amount.
The tracking force calibration was accu
rate, within 0.1 gram over its full range. [J
The Garrard Zero 100 operated smoothly
and without any mechanical “bugs.

A genuine step upward in automatic turntables

StereoReview [

Indeed, everyth ng worked smoothly,
quietly, and just as it was meant to. If
there were any '‘sugs' in the Zero 100
we didn’'t find them. O Garrard's Zero
100, in basic performance, easily ranks
with the finest aitomatic turntables on
the market. Its ncvel arm — which really
works as claimed —and its other unique
design features st ggest that a great deal
of development time, plus sheer imagina-
tion, went into its creation. In our view
the results were well worth the effort.

MW 6. 1971

This unit has eve-y imaginable gadget
and gewgaw one might possibly desire
and it works. And considering how much
it does, and how well it does it, at 190
bucks it doesn't even seem expensive.
The changer has =o much in it that an
analysis of its innzrds is almost a case
study in record plazer Jesign.

The only automatic turntable with Zero Tracking Error

Mig. by Plessey Ltd. Dist. by British Industries Co.

$18950

less base and cartridge
CIRCLE NO. 103 ON READER SERVICE CARD
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EDITORALY Zy
SPEAKING

By WILLLAM ANDERSON

ON VOTING WITH THE FEET

T was, as I recall, some time in 1944 that I attended my firse New York concert on a
I ticket that came into my hands through the courtesy of the New Friends of Music and
the USO’s horn of plenty for servicemen at 99 Park Avenue. The occasion was a recital
in Carnegie Recital Hall by pianist Julius Goldstein-Hereford, who opened his program
(remember, it was wartime ) with his own variations on The Star-Spangled Banner. These
were loud, long, and ornate, and I do not remember whether the audience actually stood
during the whole time needed to get them over with. I do remember, however, that I and a
few other sensitive souls did not stand for much of what followed: Paul Hindemith's
Ludus Tonalis (“a game of tones™), a work I have heard nothing of since. It may be that
my young ears were somewhart unused to such all-out musical assaults, but that was also the
first concert I ever walked out of. Ludus Tonalis, written in 1943, is, of course, “modern”
music; it needed friends in 1944, and perhaps needs them still. This is rather ironic, for
Hindemith himself was among the first critics to deplore the gulf he saw developing
between the creators of music and its consumers. At any rate, audiences have since become
more sophisticated; they no longer walk out of modern-music concerts—they simply don’t
g0. Such concerts are given, to be sure, and they are attended—by, I presume, the race of
addicted neophiliacs still amongst us, by friends and relatives, and by colleagues, critics,
and other enemies of the composer. Record companies, moreover, will guiltily consent
to record a modern work from time to time, knowing as they do so that they might more
efficiently dispose of the money by sailing the requisite number of $5 bills out their office
windows. For, sad truth to tell, during all the time there has been such a thing as “modern
music,” no audience has been found or created that will listen to it.

People who take the art of music with slightly more seriousness than they do the latest
weather report are led from time to time to spill a little ink on the subject of the “con-
sumption gap” between modern composers and what ought to be their audiences. Henry
Pleasants went over the ground with some thoroughness in 1955 with his book The Agony
of Modern Music, and 1 have recently noticed signs of a new examination (perhaps
cyclic?) of the subject in articles by New York Téimes critic Harold Schonberg in Harper's
Magazine, by modern composer Charles Wuorinen in the Times, and, coincidentally, by
critic Eric Salzman in his article on Igor Stravinsky in this issue. To me it all boils down
to a question of insulation: the modern composer is maximally insulated from his poten-
tial audience (an economic phenomenon), and there is practically no insulation at all
between him and his fellow composers (a technological phenomenon). It ought to be just
the other way around.

A composer’s allegiances these days are more likely than not to be owing to a series of
foundation grants, fellowships, resident composerships, and academic appointments, none
of which really care what he writes (though there may be some little attention paid to just
which musical sect or heresy—aleatory, electronic, synthetic, tonal, atonal, microtonal, and
the like—is pleased to claim him). The church of old and such as Prince Nicolaus
Esterhazy of late may at times have been unreasonable in their demands, but at least they
had to be pleased with what they were paying for; whatever else may be said about the
system, it did result in a lot of glorious music. Today, since composers are, after all, only
human, they must go elsewhere for their approval. That elsewhere is to their fellow com-
posers—and there’s the rub, Modern communications technology—the print media, radio,
television, and especially recordings—places today’s composer in direct competition not
only with the whole history of music, but simultaneously—even instantaneously—with his
contemporaries everywhere. The result is the most painful sort of creative self-conscious-
ness, an embarrassed “originality” and “progressiveness” under conditions that make both
unnatural, and a terror of the sins of accessibility and popularity. It must be just hell to be
a composer these days, but then it’s been a little hard on audiences lately too.
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The Longines Symphonette Presents...
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The Original Bro_adcast That Terrified A Nation e

A huge flaming object fell on a farm in New Jersey
...Explosions of hydrogen gas on Mars were mov-
ing toward the earth with enormous velocity—red
discs swimming in a blue sea! And so as millions
tuned in a little late, the most famous radio drama
of all time was unfolding, but so realistic was its
production that throughout the United States the
“end of the world” on radio was too real for tens of
thousands of listeners!

Where were you when 32 million people heard the
most thrilling drama ever broadcast? Where were
you when thousands panicked, fleeing their homes
and falling to their knees in prayer as ““deadly pois-
onous dark clouds drifted toward New York from
New Jersey?”

Now You Can Own The Original “WAR OF THE
WORLDS"” Broadcast For The Most Memorable Ad-
dition Your Record Library Ever Had! Every Word Is
There Just As [t Was Then—And The Chills Are, Too!

WAR of the WORLDS PLUS 3 extra albums of history-makinu broadcasts

GOLDEN
DAYS OF
RADIO

The Golden Days of Radio
Two full long-play records narrated
by Jack Benny and Frank Knight.
Thrill to the stars of yesterday.
George Burns and Gracie Allen . . .
Fred Allen...Bob Hope! Remember
the tribulations and adventures of “Helen Trent”...""Ma Perkins"’
...“Gang Busters”..."“The Shadow”...You're on-the-scene at
moments in history ...The First Presidential election broadcast
_..Billy Sunday...President Coolidge and Charles Lindbergh...
FDR inzauguration...The Hindenburg crash! You'll hear these
and many, many more.

o By
[y

@

The Years To Remember
Fascinating broadcasts of the
'30s and '40s...W.W.II...Great
Moments in Sports. Hear Cham-
berlain, Hitler, Churchill, FDR
and other world figures making
never-to-beforgottenspeeches!
Witness vital events from Pearl
Harbor to the signing of the peace treaty with Japan.
Thrill again to the Dempsey-Tunney fight ... Schmeling
defeating Joe Louis...Whirlaway winning the Kentucky
Derby. A comprehensive cavalcade of events and people
who made those decades truly The Years To Remember!

NOVEMBER 1971

COMEDY...DRAMA...HISTORY...FAMOUS
PEOPLE In A Collector’s Record Library!

YES, You Get 3 Albums Of Living History And Entertainment
Plus The Actual Broadcast Of The Most Spectacular Drama
Ever Heard On Radio!

ACT NOW! These 4 Valuable Albums Are Available Only
Through The Longines Symphonette Society! If They Could Be
Bought In Fine Record Stores “WAR OF THE WORLDS” Alone
Could Cost As Much!

ALL 4 ALBUMS
One Unbelievakle Low Price $ 5 95 j
The Longines g5ymp1mnetfe®g50ciefy

SYMPHONETTE SQUARE - LARCHMONT N.Y 10538

Please send me the tutl 4-record volumes: REMEMBER THE
GOLDEN DAYS OF RADIO (Vols. 1 & 2); THE YEARS TO

|
| |
1 |
| |
| |
| REMEMBER and WAR OF THE WORLDS. | have enclosed |
| $595 for the complete 4-record library, and understand that |
| f | am not satisfied, | may return the records within 10 days |
| for a full refund. |
| O Mr |
| O Mrs. |
I J Miss {please print) |
| Address |
: City 5 :
: State = 2ip :
e 0Zppmnrt 6202000y
S
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Model PEP-71

A SIGN!FICANT ADVANCE IN
PERSONAL SOUND THAT IS
UNEQUALLED AT ANY PRICE

Essentially flat response over the
entire audio range — from 10 to
22,0004z.

Negligible distortion for hours of
fatigue-free listening.
Comfortable, “Con-form” ear
cushions and fully adjustable
headbend.

Lightweight, 12 oz. headphones.
15 ft. retractable coiled cords.

Decorater-styled, walnut contrel
console.

Dual polarization capability, sel*-
energized and 110V line AC.
Left and right channel volume
controls.

Separate ground — one for eacn
channel.

Control console accommodates
two PEP-71 headphones.

Model PEP-77C complete system,
price . . . $99.

See your dealer or write for details

SUPEREX
ELECTRONICS CORP.
151 Ludlow St., Yonkers, N.Y. 10705 .
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LETTERS TO THE EDITOR

Cassettes

® Stereo Review performed a fine service to
the cassette-using public with Ralph Hodges’
September article “*“What Causes Casserte Mal-
function?”” Showing pictures of the innards of
the Philips compact cassette will familiarize the
user with this assembly, and their intricacies
and precision may impress him sufficiently that
he will use his cassettes with due respect! If I
may suggest a few corrective actions:

1. Sometimes only a few tape windings are
sticking out of the tape pack and are causing
the binding. Cassette binding caused by an un-
even tape pack can be cured most of the time
by rapping the cassette sharply on a flat sur-
face, preferably in the direction opposite the
binding (“'stepped’’) side. The action on the
tape is the same as straightening a stack of
cards by tapping it edgewise on a table. Keep
rapping until the hubs are loose enough that
they fall down by gravity alone when lifted
with a pencil.

2. The article did not mention cassette fail-
ure due to looping. This is caused by insuffi-
cient braking action by the equipment in Fast
Forward or Rewind modes. If the winding tape
pack stops and the unwinding pack is not
braked at the same time, the tape will spill in-
ternally and may get caught between the roller
guide and the tape, causing the tape to fold.
One characteristic of this type of failure is that
the hubs are free-falling and that one of them
can be rotated. The condition can sometimes
be cured by first taking off the tape tension by
unwinding the free hub. Second, wind the
locked hub again while rapidly tapping the cas-
sette on its edge. The rapid taps prevent the
tape from being caught, and the cassette is
free-moving again.

3. Fast Forward is an undesirable mode—es-
pecially for C-120 cassettes—because it leaves
steps in the tape pack. Instead of using Fast
Forward, turn the cassette over and use the Re-
wind mode. Stepping is thus prevented most of
the time.

ANTHONY P. VOGELPOEL
North American Philips Corporation
New York, N.Y.

® | read with great interest the article “Cas-
sette Packaging™ by Igor Kipnis in the Septem-
ber issue. I thought that you might be interest-
ed in my solution to this problem.

[ bought two-piece plastic boxes from Allied

Radio Shack for thirteen cents each and then
went to the local stationery store where |
found 2" x 4" self-adhesive labels, which I
used on the boxes to record all pertinent infor-
mation. Should I decide to change a recording,
these labels peel off easily. For the cassettes
themselves, I bought boxes of self-adhesive
file-folder labels in contrasting colors to indi-
cate what side of the tape I was on. I typed two
or three lines of information on them and
placed them in the space above the tape hubs.
These labels cost about a penny apiece. For
storage, | managed to rescue discarded type-
writer-ribbon boxes from the trash, and found
that they fit perfectly with my equipment on
shelves and that, when covered with contact
paper, they looked rather handsome. So, for an
average outlay of under $3.50, I can record
two full-length albums with reasonable quality
and package them to boot.
GORDON McCELROY
Columbus, Ohio

Rubinstein in Bratislava
® | found Fritz Kuttner's translation of Moriz
Rosenthal’s article ““The Night Rubinstein
Played Bratislava” (August) delightful. I espe-
cially enjoy anecdotal articles, and I hope that

you will run many of them.
J. PHILIP SHAMBERGER
Albuquerque, N.M.

Grand Funk
® When is STEREO REVIEW going to hire a
record reviewer who can judge hard rock mu-
sic fairly? I refer specifically to Noel Coppage's
review of the Grand Funk Railroad album
“Survival” (August). When a great group such
as Grand Funk is constantly given poor re-
views, the reviewers obviously do not appreci-
ate hard rock. So why bother? Such reviews
don’t tell the hard-rock enthusiast which al-
bums to buy, and so serve no purpose. You
might as well get Lawrence Welk to review

rock albums.
B. BUTLER
Rochester, N. Y.

Mr. Coppage replies: "*Mr. Butler's logic
wouldn't dazzle even the Lennon Sisters at
their most naive. If Grand Funk is constantly
given poor reviews, it does not necessarily
mean the reviewers don't appreciate hard rock;
(Continued on page 8)
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nrofessional audio tape

fTested atrr]]d acclaime?_tinwarl; inri‘tialdma{ket test a Offer No. 1 Offer No. 2 Offer No. 3
ew months ago—quality Wabash audio tape is now - - .
offered to readers at a special introductory price 6 Reels Primus 6 Reels Primus 12 Primus
P yPpP - -
for a limited time only. 1800 Audio Tape 1200 Audio Tape g0 min.
Quality you can see. New Primus quality audio tape 1 mil, 1800 ft. polyester 1Y% mil, 1200 ft. polyester Cassettes
comes from the same laboratories that designed backed. 7" Reel. backed 7" Reel.
and produced the superb digital tape which alone Sug. Retail Price $41.70  Sug. Retail Price $29.70  Sug. Retail Price $33.48
met strictest government requirements. Check its
surface for flaking and straight fall-off against your $1995 postage $1495 postage $1 595 postage
present tape . . . you'll quickly see the quality dif- prepaid prepaid prepaid
ference. You'll see other quality benefits—in the I, Res. $20.95 IIl. Res. $15.70 IIl. Res. $16.75
snap-lid plastic box, the warp resistant reel, the
convenience of index calendars, library labels and, Limited Time Offer Limited Time Offer Limited Time Offer

in cassettes, extra shipping labels.

Quality you can feel. The soft feel of Primus tape
means fine head-to-tape compliance. Will not twist,
cup or cinch. You'll see little or no oxide shed on

your recorder head. Wabash Tape Corporation ¢ Huntley, IL 60142

Quality you can hear. High signal-to-noise ratio . .. want to take advantage of the offer on Primus Professional Audio Tape at

1
1
1
1
Primus favors an extended frequency range (20 hz : special prices. Check enclosec. If I'm not fully satisfied with the performance
to beyond 22,000 hz). Designed for the standard 1 of the tape, | may return it within ten days for a full refund.
bias curve . . . and lubricated in formulation. Pre- i .
conditioned—Ready To Go. Primus is a premium :Send e
= tape backed by a money-back return guarantee y[J Offer No. 1: 6 Reels Primus 1800 [ Offer No. 2: 6 Reels Primus 1200
- that the performance is outstanding. i
. Y nding :D Offer No. 3: 12 Primus 60 minute Cassettes
' 1
]
} Name
1
1
'y :Address
]

wabash
: Please make chech or money order payable to the order of Wabash Tape Corporation.

j Orders received by December 10th guaranteed for Christmas delivery.
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THE ADC 303AX
GIVES YOU

WHAT ANY OTHER
ADC SPEAKER
GIVES YOU...

. .. the cleanest, most natural sound
for your dollars. Indeed, we believe you
will have difficulty finding a speaker
at any price which is significantly
superior for use under domestic
conditions.

This combination of economy and
excellence is achieved by the
hyper-critical matching of the separate
components that go to make up the
303AX System. The woofer, tweeter,
crossover, cabinet, even the grill cloth,
have been specifically developed to
compliment each other to produce the
finest possible performance for a
system of this size.

Gimmicks have been eschewed.
Instead, you have very smooth
response, wide dispersion and low dis-
tortion — all essential if you are
to be conscious of the music rather
than the speaker.

SPECIFICATIONS

Nominal Impedance . . . 8 ohms
Response . .. 37Hz to 20kHz+ 3dB
in average listening room
High Frequency Driver . .. 214"
viscous impregnated cone with 114"
Dia. effective radiating surface.
Low Frequency Oriver . .. 10” viscous
coated cone with a high compliance
suspension and long voice coil.
Midrange Switch . . . Approx. 3dB
g:ange over the band from 200Hz to
Hz.

Treble Switch . .. Approx. 3dB change
over the band from 2kHz to 20kHz.
Enclosure . . . Oiled walnut air-tight
cabinet 2334 H x 13” Wx 1134” D.
Filled with controlled sound absorbent
material. Shipping weight approx.
37 Ibs.
Price . .. $110.00 suggested retaif
(5% higher in West).

Write for further details about this

and other ADC speakers from
$50.00 to $160.00.

AUDIO

DYNAMICS
CORPORATION
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it merely means they don't agree with Mr. Bur-
ler’s assertion that Grand Funk is ‘a great
group.” You can't fool me, Mr. B. What you
really want is to have Grand Funk records re-
viewed by the type of man who habitually says
‘wonderful, wonderful” about everything.
Shame, shame!"’

® Play on, Grand Funk! Play hard, heavy.
long, LOUD! Don’t pay any attention to what
STEREO REVIEW or the press says about you or
your music. You don’t need them: you never
did and never will. Just continue making great
music and albums like you have always done.
You're great, and you have made millions of
your brothers and sisters feel good with your
music. Terry Knight, your producer, believes
in you, I believe in you, and millions of your
brothers and sisters throughout the world be-
lieve in you. Freak us out with your voice and
guitar, Mark. When Jimi Hendrix said you
were good, he knew where it was at. Give us
that deep, heavy beat with the bass, Mel. Take
us away, Donnie, with your magical drums.
STEREO REVIEW and a lot of the press will still
put you down but you will still be the best
heavy musicians around, and you will continue
to outsell any other artists.
FREDERICK RUPEL, Sgt., USAF
APO New York, N.Y.

And cry all the way to the bank.

Correction

® We at Ampex were gratified to see mention
of our new 155 and 335 cassette decks in
STEREO REVIEW (“New Products,” Septem-
ber). Unfortunately, we realized too late that
our press release announcing the products con-
tained incorrect frequency-response specifica-
tions. Frequency response is 30 to 12,000 Hz
+3 dB with the better fron-oxide tapes; chro-
mium-dioxide tapes yield a response of 30 to
15,000 Hz £ 3 dB.

I'd also like to emphasize that the Model
335 cassette changer has continuous automatic
record as well as playback capability for the
twelve cassettes its loading tray accommodates,
and to mention that the unit has two motors,
one for the transport and one for the change
mechanism.

WILLIAM CAWLFIELD
Ampex Corporation
Elk Grove, Ill.

Firesign Theater

® [ would like to say how much I appreciated
Eric Salzman’s fine review of the Firesign The-
ater (""The Firesign Theater Strikes Thrice,”
July). Tt was probably the first time these gen-
iuses from East L. A. have been written up in a
publication other than Rolling Stone or various
other rock tabloids. I'm sure that the rest of
the brotherhood of Firesign freaks around the
country appreciated it, t0o.

Having listened to the Firesign Theater for
over a year now, I find that wartching the boob
tube has become a more enjoyable pastime. All
1 do is imagine that the show is a Firesign sat-
ire, and watching TV becomes a gas.

Firesign fans might like to know that their
heroes are now working on their first film,
The Big Suitcase of 1969, and a new album, I
Think We're All Bozos on This Bus.”

JIM MANION
Eddyville, Ky.

® | had to read Eric Salzman’s review of the
Firesign Theater albums twice to discover that
the real review was buried beneath the surface:

‘

- trailing off into childhood . . . the final
triumph of bubblegum hip . . . a weakness
for bad, bad puns.”” Mr. Salzman says that he
doesn’t expect to be believed; I don't think
there is any danger. The Firesign Theater will
be considered “‘a major creative force in per-
formance media today’’ at just about the same
time Mad magazine wins the Pulitzer Prize for
poetry. If the language of the alternate culture
is baby talk, apparently it has a lot of growing
up to do.
MRS. LADONNA PooL
Gardner, Tex.

Zappa
® I'm a litde late getting around to telling you
so, but we at our house found Frank Zappa’s
piece on Edgard Varése (June) very true, very
funny, and very good, the most appropriate re-
sponse one could possibly imagine to the ca-
nard that the world of classical music—and, in
this case, of avane-garde classical music—is nec-
essarily closed to the young, or, indeed, to any-
body at all.
CALDWELL SASSER
Atlanta, Ga.

Recording-Studio Philosophy

® [ have just installed a difference-signal
speaker in the rear of my living room accord-
ing to the Hafler system as described by Ralph
Hodges (""Multi-Channel Listening,”” April)
and I'm delighted with the results. My candi-
date for your list of records that are enhanced
by the system is Mercury SR 90199, Respighi’s
Ancient Airs and Dances, with Antal Dorati
conducting the Philharmonica Hungarica. |
have long considered this disc to be, from a
sonic standpoint, one of the best ever made.
Although it was recorded in 1958, it has a nat-
uralness and honesty of clarity and balance that
are unfortunately all too rare. My difference-
signal speaker adds ambiance and an all-per-
vading bass, and even increases clarity; it
would be hard to imagine a better or more
accurate sound in my living room. You can un-
derstand my chagrin, therefore, when I read
John Eargle’s article on record defects (June).
The chief engineer of Mercury Records says
that the techniques that produced this glorious
sound are out of date and will probably never
be used again.

In the last decade engineers have developed
some marvelous new recording techniques,
primarily through experiments in recording
pop music. Human nature being what it is (if
there is a technique to be used or a knob to be
twiddled, the tendency is to use it or twiddle
it), these techniques have crept into the record-
ing of concert-hall music. But it is a mistake for
someone like Mr. Eargle to assert that because
new techniques are being used, the results are
better than those produced by an old-fashioned
technique such as hanging two microphones
carefully, setting the levels, and then forget-
ting them. My ecar tells me that the Mercury
record mentioned above sounds more like an
orchestra playing in a good hall (the Grosse
Saal of the Wiener Konzerthaus) than most
records made since. If Mr. Fargle has not lis-
tened to this record recently, I urge him to do
so0 now, especially with a difference-signal
speaker, and let his own ears tell him how
good it really is.

All this is not meant to cast any disparage-
ment on the new techniques pop music is giv-
ing us. The possibilities these techniques are
unlocking are staggering, and it is obvious that
recording engineers now have the means to be-

(Continued on page 10)
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The end of the fidelity gap
 between cassette and open reel.

Our RS-275US brings the low-
noise, wide-response performance
of openreel toacassetzedeck. Fre-
quency rasponese: 30-_5,000 Hz.
Signal-to-noise ratio: better than
45 dB. Those are numbers you've
probably never seen Lefore in
cassette.

The biggest reason for our
lower noise and wider response is
also the smallest. Fanasonic
patentec a Hot Pressed Ferrite
head with one of the world’s
narrowest, most precise gaps.

You get a 25% broader frequency
response with ten times the life of
convent:onal heads.

A separate fast-forward and
rewind motor meams we don’t

have to spin wheels with our
drive motor. The motor that
drives the tape drives it directly.
No belts to give youthe slip.

No gears to start Ju:itering and
wowing. The sp=ed :s constant.
So s the lack of noise. Our

patented drise motcr is DC and

brushless. N AT hum. No brushes
to spark up static.

We're qmiet in other ways,
too. There’s a special noise
suppression circuit with its own
switch. And a tape equalization
switch for th2 newest low-noise
super tapes.

Ncbody else hzs all these
low-noise, w:de-zesponse features
in one great cassztte deck.

And that’s just fo- starzers.

You'll find sclenoid pusz-
button operation for electr:cal,
not m=chanicel switcking.

A “memory rewind” battor. dhat
pre-sets the tape to stcp righ:
where you want -t to. Two big
VU meters. Separate output
volume level controls be-oze-he
signa’ goes info your amplifer.
Opticnal remote cont-ol.

And a walnut base as part of

the deal.

When ycu'reready toget
serious abouta szereo cassel=2
deck, see your franch:sed
Panasonic Hi-Fi dealer for the
RS-275US. The ore tla: gives vou
reel sound.




all you need in
headphones is
expertengineering,
the best materials,
great styling,

fine craftsmanship
and not a trace of
sound distortion.

That's all!

That's what Sharpe
Stereophones are all
about. We make them
in the best possible
way so that you get the
best possible
listening. Not just
regular listening.

The Sharpe kind of
listening. The two

are worlds apart.
That's because
Sharpe units are true
scientific instruments.
That's where we leave
the others behind.
We care all the way
from research to
delivery to you.
There’s a Sharpe
model for every

kind of music lover
and for every budget.
Models that are
guaranteed for life,
listed top-rated, make
best introductory or
advanced listening
buys. For your
nearest dealer and
literature, check

the reader

service card.

SHARPE AUDIO
DIVISION
SCINTREX INC.

Tonawanda, N. Y. 14150

Export Agents:
ELPA MARKETING
INDUSTRIES, INC.

New Hyde Park,
N. Y. 11040
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come truly artistic, creative people. They can
use their studio techniques to create an art
form with tremendous expressive, dramatic,
and subtle powers—one which is designed not
for “live” performance in a concert hall, but
specifically for the twentieth-century living
room. But if the engincer wants to be creative,
he should be willing, even eager, to be com-
pletely creative, and not just doctor up some-
one else’s material. Why piddle around gim-
micking up another /18/2 Overture when the
facilities are at hand to send new sounds, tim-
bres, and colors zinging around our living
rooms?

So | have two things to say to Mr. Fargle:
first, when recording concert-hall music, let
the car, not recording-studio theories, decide
which technique is best; second, if recording
engineers want to play around with the medi-
um, let them go all out and make the medium
the message.

RICHARD K. KRUEGER
Seattle, Wash.

Mr. Hodges replies: "I've taken the liberty of
replying for Mr. Eargle, who was not available
to comment. | share Mr. Krueger's enthusiasm
for many recordings miked according to ‘pur-
ist” techniques and have a number of special
favorites myself. But, alas, alongside these in
my collection are at least an equal number of
execrable recordings made by exactly the same
techniques. I won 't pretend to know why these
respective triumphs and disasters occurred. |
am told, however, that the acoustics of the re-
cording site, the skill and taste of the technicai
personnel, the time allotted for the project,
and the factor of just plain luck are variables of
more than enough scope to account for almost
any result.

“On the subject of the 'modern’ recording
techniques, I don't think the procedures in use
for classical music are always as radical as Mr.
Krueger suspects. In a paper published in the
Journal of the Audio Engineering Society
(April 1971) on 'Processing of Two- and
Three-Channel Program Material tor Four-
Channel Playback,” John Eargle describes a
suitable microphone configuration for stereo
recording that is quite similar to the classic
‘purist” approach, with only two or three care-
fully placed microphones picking up most of
the sound that goes onto the master tape. The
‘modern’ aspect of the technique involves sev-
eral more microphones spotted close to or
within the orchestra. These serve to highlight
certain details in the score and add a trace of
high-frequency brilliance when required.
However, the contribution of the extra mikes
is usually kept to a minimum, so thar only the
slightest trickle of signal from their outputs is
mixed into the finished recording.

“After reading Mr. Krueger's letter 1 was
eager to make the acquaintance of the record-
ing he recommends, and borrowed a copy
from a friend's extensive collection. I must ad-
mit that on first hearing my expectations were
not entirely fulfilled: the recorded sound
seemed to have a touch of excessive brightness
that sometimes verged on the harsh. Acting on
a hunch, I purchased a fresh copy from a rec-
ord store and found—to my not very great sur-
prise—that the tonal balance was quite differ-
ent. Among other things, the highs were com-
paratively subdued and the bass somewhat
rounder and fuller, and hiss from the master
tape was markedly decreased. What had obvi-
ously happened was that, sometime in its histo-
ry (late 1968, Mercury believes), the release
numbered SR 90199, along with a number of

other Mercury releases, was re-mixed, re-
equalized, and re-mastered at the studios, and
then rereleased in its original jacket with no
indication of the additional processing it had
undergone.

“Of course it Is pointless at this time to spec-
ulate on whether the older or the newer ver-
sion is more faithful to the original master tape
(I couldn’t be sure whether I preferred the
clarity of the first or the fullness and "bloom’ of
the second, although a fellow listener immedi-
ately pronounced the new recording "more re-
alistic’). Yet I think it is plain that, no matter
how ‘pure’the intentions, engineering manipu-
lation must always be inserted somewhere
along the line. And just as we are guided by
taste in choosing the kind of sound (the kind of
‘reality,” if you will) we prefer, so the engi-
neer’s hand is guided by taste in producing the
kind of sound he thinks is best.

Name-Calling?
@® The business of name-calling is often profit-
able, but hardly fitting for a so-called serious
musical journal. In one grand, clean sweep,
Rex Reed has claimed that a certain recording
.. .is guaranteed to make even hard-hats
and hawks gag™ ("*C Company Featu ring Terry
Nelson,” August). It does not require much
imagination to go on and indict all such people
with the crime of not having Mr. Reed’s price-
less taste, let us say, in music, though the innu-
endo is clear that Mr. Reed views this sector of
human society from the “safe’” end of a ten-
foot pole. His next serious contribution should
be a basic listing of acceptable beliefs in all
matters musical and non. | am sure all hard-
hats and hawks will be inspired to mend their
sinful ways.

RaLpPH T. CROSS

Cambridge, Mass.

Varese
@ Whether or not Edgard Varése is an Ameri-
can composer is certainly not debatable if one
understands the English language. If Varese is
a composer and if he is a citizen of the United
States, he is an American composer, since the
United States is part of North America. There
can be no argument with that statement. There
is, however, a vast difference between being an
American composer and being a composer of
American music. Here is where the knowledge
of English comes in: apparently too few really
know the English language.
EDWIN SCHWARZ
Warwick, R.1.

Library of Classics
@ | have noticed that in past issues of STEREO
REVIEW there have been many letters about
the ““classical crisis.”” Some say the crisis was
brought on by poor marketing, or too much
selection, or a public ignorant of what to buy. [
think this last is the biggest problem. The only
way one can know what to buy is to listen to
the classical FM stations or make use of the
public library’s record collection, which is
what I do. The library is a good place to devel-
op your taste in classical music, to compare
composers, artists, and recorded versions. It is
a good way to be sure that when you buy a
classical recording, you won't be stuck with
something that you can't stand. I am seventeen,
but I've already gotten interested in classical
music by way of the library, if they put a rec-
ord store next door to it, my troubles will be
completely over!
GARY STEPHENSON
Bellingham, Wash.
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No need to Compronmuse
Bozak Quality Costs Very Little More

Of course you can always trade-in for a TEMPO 1,
later. — But why?

When you buy a first-rate stereo system, you expect
first-rate sound — rich, vibrant bass, smooth crystal-
clear strings and voices, the open flow ol all the music
without tonal coloration.

For very little more you can have it to start with — in
a Bozak TEMPO 1.

TEMPO 1 inherits the superior qualities of its larger
ancestors. It 1s a true Bozak in every way. Every part
that could make the slightest tonal difference s made
only at the Bozak [actory. Bozak, for example, is one
of the very few manufacturers who make all of their
own loudspeaker cones rather than settling for com-
mercially-available units.

This fine threc-way bookshell loudspeaker has the
same costly drivers found in the most luxurious Bo-
saks. The variable-deusity bass cone, developed by
Bozak, is made from a unique highly-damped material
processed into a lightweight but structurally-rigid
piston that is free of coloration. In the midrange

speaker there is a critically-damped aluminum cone
with excellent transient response. The entire dia-
phragm of the treble speaker, of thin spun aluminum,
rests on a bed ol solt resonance-damping foam. All
cones, together with their generous ceramic magnets
and precision-machined pole structures, are assembled
on solid cast [rames — not sheet-metal stampings.

Bozak's traditional excellence in craftsmanship is
further apparent in the smart enclosure, where the
warm beauty of select wood grain is brought out by
careful hand finishing.
Quality tells. TEMPO 1 gives you rich big-Bozak
sound {rom a superbly engineered bookshelf system.
The longer vou live with this fine speaker the more you
will appreciate what & difference true quality makes,

Not every dealer is permitted to sell TEMPO 1. If you
can’t locate your authorized Boziak Dealer, write for
our list of the fine audio showrooms in your area. The
R. T. Bozuk Manufacturing Company, Darien, Conn.
06820, USA. Overscas Export by LElpa Muarketing In-
dustries Inc., New Hyde Park, New York 11040, USA.

Bogak-
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[t's more than the way our woofers, tweeters and purring mid-ranges sound. It's the way they're designed
to sound. Total Energy Response is the design concept that gives each one of our six new Jensen Speaker
systems a fuller, richer sound than ever before.

It's a difference you can hear when you compare our systems to any others. So much so that we believe
our new systems give you the best performance per dollar on the market today. Consider the new speaker
systems from Jensen. They're backed by the best 5 year warranty in the business.

Model 1 1t's what happened when ~ Model 2. Such harmony from a Model 3. Perhaps you noticed the
we crossed a woofer with a two way system! An 8" woofer. A deeper woofing? Right. There's a
tweeter. And got a two element, 3)2" direct radiating 10" Jensen wooter with a 4 layer
full range system with tweeter. Jensen Flexair coil and our lyrical 3% ”

an 8" driver.
With Jensen Flexair®

suspension, Model 1

sounds so good you

won't believe it costs
only $30.

suspension. Special
crossover network.
Balance control.

At $48, you get a
lot more than you're
paying for.

direct radiating tweeter,
in a Tuned Isolation
Chamber. Plus Flex-
air suspension, special
crossover, walnut cab-
inet. Incredible at $75.
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Model 4. A three way system
introducing the first purr in
speakers: Jensen's purring mid-
ranges. It's supported by a 10"
wooter and our Sonodome® ultra-
tweeter There's a four layer coil
on the woofer, Tuned [solation

Chamber enclosing the mid-range.

With our Flex-
alr suspensiorn.
Special crossover.
Two balance con-
trols. Walnut
cabinet.

It's possibly the
finest system in
America at just $99.

NOVEMBER 1971

’ v"‘a‘ﬂf ”‘l
:f%‘ik}

d{f(m»‘% -

‘ it

| ] m":zlﬁi,w .
w.l.(‘, !!_{,),g, 1;'}}“.&?

Model 5. What a cast of charac-
ters. A three way system with a
bevy of beautiful speakers. A 12"

woofer two purring 5" mid-ranges,

Sonodorme ultra-tweeter.

With our exclusive Flexair
suspension and
crossover networks.
A four layer wooter
coil. Tuned [solation
Chambers on the
mid-ranges. Two
balance controls.
Walnut cabinet.

This outstand-
ing system is yours
for a paltry $147. :
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Model 6. This swinging four way
system includes a huge 15" woofer,
8" purring direct radiating mid-
range, 5" direct radiating tweeter,
Sonodome ultra-tweeter.

There's a four layer coil on the
woofer, Tuned Isolation Chambers
on the mid-range and tweeter.

This system includes Jensen
Flexair suspension, g
our exclusive cross- ;
overs, and a walnut
cabinet with console
base. For $198,
you're getting one
of the finest systems
available at any price

JENSEN SOUND LABORATORIES & iaa T atcon e
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NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

BASF “SM"”
Chromium-Dioxide Cassettes

® BASF’s chromium-dioxide cassette
tape, available in C-60, C-90, and C-120
lengths, comes in a newly developed cas-
sette mechanism designated the “SM"’
(Special Mechanics) system. Externally
identical to conventional cassettes and
therefore usable on all current cassette
machines, the SM cassette has the stan-
dard internal tape-guide system plus a
pair of internal pivoted arms with tape
troughs on their outer surfaces. The guid-
ance arms lead the tape directly to the
take-up hub, thereby assisting in correct
alignment of the tape layers and prevent-
ing jamming and excessive friction that

can result from raggedly wound tape
packs. The SM C-120’s also have internal
rocker arms that exert a gentle force on
both hub packs to help keep the tape in
place. Like other chromium-dioxide
tapes, the new BASF cassettes are recom-
mended for use on cassette machines that
can be adjusted for their special bias and
equalization requirements. The cassettes
have provisions for automatic switching
of future specially equipped machines
into the chromium-dioxide mode upon
insertion. Prices: C-60, $3.89; C-90,
$5.99; C-120, $8.29.

Circle 146 on reader service card

EPI Model 601 Speaker System

® EPI has introduced a new speaker sys-
tem, the Model 601, designed to propa-
gate sound both directly and indirectly by
reflection from wall surfaces. Its six-sided
enclosure, 24 x 16 x 195 inches, has a
front-facing 6-inch woofer and 1l-inch
tweeter, while two of the rear surfaces,
each angled 45 degrees from the speak-
er’s frontal plane, have an 8-inch woofer
and l-inch tweeter apiece. The ratio of
direct to reflected sound can be con-
trolled by means of a three-position
switch that adjusts the output of the front

drivers for full or attenuated operation,
or turns them completely off. There is
also a continuously variable level control
for the rear-facing tweeters. Twenty watts
per channel is the recommended mini-
mum amplifier power for the EPI G01's.
The rated power-handling capability is
100 warrs continuous. Frequency re-
sponse of the system is 40 to 18,000 Hz
+3 dB. The enclosure of the Model 601
is finished in walnut with a dark grille
cloth. Price: $249.
Circle 147 on reader service card

Koss K2 2
Four-Channel Headphones

® KO0ss has brought out a four-channel
headset, the Model K2+ 2, with two dy-
namic elements—f{ront and rear—in each
earcup, and a ten-foot, coiled, eight-con-
ductor cable terminating in two stereo
phone plugs. Both plugs are inserted in
the two phone jacks of four-channel am-
plifiers and receivers for four-channel lis-
tening; only one plug is used with two-
channel equipment, and a switch on the
headphones parallels the two drivers in
each earcup for conventional stereo. The
dynamic elements have 1-inch voice coils
and Mylar diaphragms with 4 square
inches of radiating area. Removable fluid-

filled cushions are used on the earcups,
providing a seal that attenuates outside
noise an average of 40 dB over the audio
band. The adjustable stainless-steel head-
band is fitted with a foam cushion. The
headphones have a frequency response of
10 to 20,000 Hz and medium efficiency.
Headphone jacks with specified imped-
ances between 4 and 10 ohms can be used
to drive the phones. Power-handling ca-
pability is 5 volts continuous, with brief
peaks of greater intensity allowed for.
The K2+ 2 headphones weigh 22 ounces
and come with a carrying case. Price: $85.
Circle 148 on reader service card

3M 206 and 207
High-Output/Low-Noise Tapes

® 3M’s 206 and 207 high-output/low-
noise tapes have the same bias and equali-
zation requirements as the popular 202
and 203 formulations, but provide 2 dB
more sensitivity and 3 dB more output
for the same distortion and noise levels.
Because the increase is uniform over the
audio-frequency range, the 206 and 207
tapes can be used on machines adjusted
for 202 and 203 and driven with a 1-dB-
higher recording level for a 3-dB im-
provement in signal-to-noise ratio. The
new tapes have black textured backings

that contribute to better tape-drive char-
acteristics and uniform winding on the
reel. The backings are electrically con-
ductive and do not accumulate static
charges. A new binder resists oxide shed
and scratching. 3M 206 and 207 are avail-
able in Y-inch widths wound on 7-inch
reels. A reel of 206 provides 60 minutes
playing time when recorded at 7Y ips in
both directions (about 1,125 feet). Price
per reel: $6.75. A 207 reel plays for 90
minutes and costs $8.55.
Circle 149 on reader service card
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AR COMPONENTS ARE USED BY
EXECUTIVES AT ANGEL RECORDS TO HEAR
FIRST PRESSINGS OF NEW RELEASES.

NOVEMBER 1971

A new Angel record is the sum of the creative
efforts of many individuals. Orchestra, solo-
ists, and engineers must be scheduled many
months in advance and are frequently brought
together over great distances to make the re-
cording. Engineering at the recording session
and during the transfer from tape to disc re-
quires great care and precision. Each stage of
the process, and the way in which it is carried
out, influences the musical values in the re-
cording finally released.

As responsible executives at one of the
world’s largest recording organizations, the
men who conduct Angel’s operations can af-
ford any equipment except that which distorts
or falsifies the quality and content of a record-
ing. The executive conference room at Angel
Records is equipped with AR high fidelity
components.

Suggested retail prices of the AR components shown: AR amplifier, $250;
AR turntable, $87; AR-3a speaker systems, $225-$250,
depending on cabiret finish.

Acoustic Research, Inc.

Name

24 Thorndike Street, Cambridge, Massachusetts 02141, Dept. SR-11

Please send a free copy of your illustrated catalog, as well as
specifications of AR components, to

Address

CIRCLE NO. 2 ON READER SERVICE CARD




remembeir PANDORA’'S BOX?

Remember the lady whom Zeus sent down to earth with a little Only with a TDK Super Dynamic cassette can you be sure,
box full of plagues and troubles? Next time you buy a tape sure that you have a cassette that will never let you down.
cassette remember Pandora’s box; ® ® And that gives you ultra-wide

frequency response, high output and
extended dynamic range, negligible
noise and distortion and, overall, the
world’s finest quality.

unless it says TDK on top, you never
know what problems you are
bargaining for. Sticking. Jamming.
Tape tangling and breakage.
Wavering pitch due to uneven speed.
Noise. Signal dropouts. One way or
another, the sounds you want to
capture and keep are spoiled or

Next time you buy cassettes think
of Pandora’s box—and buy a box of
TDK. Reliability is no hit-or-myth

irretrievably lost. proposition.
o . o TDK offers Super Dynamic, Deluxe Low
® d ot & Noise, Maverick Cassette and Super
- . = e Dynamic reel-to-reel recording tape

MBe
© e

INSTITUTE OF

HIGH FIDELITY

INC

I . K World's leader in tape technology -

TDK ELECTRONICS CORP.
LONGISLAND CITY, NEW YORK 11103
CIRCLE NO. 80 ON READER SERVICE CARD




FREE
INFORMATION
SERVICE

Here’s an easy and convenient way for you
to get additional information about prod-
ucts advertised or mentioned editorially in
this issue. Just follow the directions below
...and the literature will be sent to you
promptly and free of charge.

Tear out one of the perforated postage-free
cards. Please print or type your name and
address where indicated.

Circle the number on the card that corre-
sponds to the key number at the bottom of
the advertisement or editorial mention that
interests you. (Key numbers for advertised
products also appear in the Advertisers’
Index.)

Simply mail the card. No postage is re-
quired.

This address is for our “Free Information
Service” only. All other inquiries are to be
directed to, Stereo Review, One Park Ave.,
New York, N.Y. 10016.
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MULTI-CHANNEL SOUND: TWO (INEXPENSIVE) METHODS
TROUBADOUR KRIS KRISTOFFERSON :¥ SCOTT JOPLIN'S
HIGH-CLASS RAGS - A BANQUET FOR THE OPERAPHILE
E B & Sk

Stereo Review’s Free Informa-
tion Service can help you select
everything for your music system
without leaving your home, and
at no cost to you.

Simply by following the direc-
tions on the reverse side of this
page, you can receive additional
information about any product
advertised in this issue.




To each his own. Yours might be The
London Symphony. Hers The Late Show.
Or maybe it’'s Miles Davis versus The
Hallmark Hall of Fame. When sterzo
and TV vie for supremacy, it’s time to
live and let live.

Take the Koss ESP-9 Electrostatic
Stereophone, for example. Smooth, dis-
tortion-free sound over the entire audible
spectrum of ten octaves. Surpasses the
range of even the finest loud speaker sys-
tem. Everything from crisp transparent
highs to deep rich lows.

Live and let live

Or try the Koss PRO-4AA Profes-
sional Dynamic Stereophone. Perfect for
exacting professional use. And for the
discerning music enthusiast as well. Fa-
tigue-free response two full octaves be-
yond the range of ordinary dynamics.
It’s just the orchestra and you . . . in
10th Row Center.

For all the specifications, write for
our free full-color catalog, c/o Virginia
Lamm, Dept. SR-4.

But hearing is believing. You can
hear Koss Stereophones at your favorite
Stereo Dealer or Department Store. At
a believable price from $19.95 to $150.
Small price . .. to live and let live.

RKkOSS STEREOPHONES

Koss Corporation, 4129 N. Port Washingten Ave., Milwaukee, Wis. 53212
Koss Internafional Ltd. Via Veltorta, 21 20127, Milan, ltaly

CIRCLE NO. 50 DN READER SERVICE CARD
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6055

Try the onyE

There are two ways to pick a receiver:
by examining your budget, or by using
your ears. They both can work — but
the best approach is a combination of
the two.

For example, you could simply de-
cide which of the four Sony receivers
best matches your budget: the low-
priced 75-watt Sony 6045 the moder-
ately-priced 100-watt Sony 6055 and
220-watt 6065; or the top-of-the-line
Sony 6200F with 245 watts of power
(and many other goodies).

Taking that approach you're bound
to get good value for your money, but
not necessarily the best value for your
circumstances. You could wind up
buying a little less Sony than you need
—or shelling out for a Sony that more
than surpasses your requirements. But
you should be able to narrow it down,
on price alone, to two or at most three
Sonys. From there on, you have to use
your ears and your intelligence.

First, look for a Sony dealer fairly
near you; that's not only for conve-
nience, but so his FM reception prob-
lems will be just about the same as
yours. Then visit him, carrying a record

at the loudest volume you're likely to
listen to. See which Sony sounds clean-
est to you (though, thanks to our direct-
coupled circuitry, they all sound very
clean); that tells you which have enough
power for your needs. (But remember,
if your room’'s noticeably bigger than
the dealer's, or you’re planning to
switch to a less efficient speaker, you

that you know and love (if you've loved
it to death already, get a fresh copy).
Test first for general sound quality.
Using the same speakers you have at
home (or ones of similar efficiency),
play the loudest portion of your record

Now try to tune your favorite stations.
Even if the dealer's on your block,
reception conditions won't be abso-
jutely comparable. But the receiver that
brings your station in most clearly



6065

vs. Budget Test...

there should do the same when you get
home with it

Now look for other features that you
think you will need. If stereo is your
abiding interest, you will appreciate the
6200's stereo-only switch, that blanks
out mono FM stations. And its hi-blend
switch that cuts distant-station noise
without eliminating the highs or losing
much stereo separation in the mid-
range. If you find a second phono input
or a center-channel output jack very
desirable, you'll choose the 6200F or
6065, which have them, over the 6055
and 6045, which don't. And so on.

6200F

| Some similarities:

All four Sony receivers have: 70dB signal-to-
noise ratios, and such features as linear tuning
dials, headphone jacks, switchadle loudness
contour and hi-filters, FET front-ends and solid-
state IF circuits, dual power supphies and direct
coupled outputs, speaker selector switches All

but the 6045 have: muting switches. front panel
AUX jacks. quick-disconnect DIN tape recorder
jacks, and center-tuning meters (the 6045 has
a signal-strength meter instead: the 6200F has
both types) All but the 6200F have 80 dB [HF
selectivity and 1.5 dB capture ratio (6200F has
100 dB and 1 0 dB respectively)

Some differences: 6200F 6065 6055 6045
IHF FM Sansitivity 1.8uV 2.2uv 2.6uV 2.6uV
IHF Music Power, 8Q 245W 220W 100W 75W

IHF Music Power, 40 360W 255W 145W 84W
RMS@ 4 ohms 90/90W 80/80W 50/50W 25/25W
THD & IM@rated power:  0.2% 0.2% 0.2% 0.5%
Power Bandwidth, IHF 10-40,000 15-30,000 15-30,000 10-30,000

Ll
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But if you would prefer to sit at home
and pick your Sony by its specs, go
ahead. You'll find the basic ones in the
box above —and you can get the rest
by sending for our pocket-sized Sony
Selecior Guide. All you'll miss will be
the fun of playing with the units them-
selves at your dealer. Sony Corporation
of America. 47-47 Van Dam Street,
Long Island City, N.Y. 11101,

®
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We invite you to see the BSR McDonald

Transcription Series
Automatic Turntaple

Only your personal inspection
of the 810 can reveal its overall
excellence. From its Sequential
Cam System that antiquates the
conventional noisy cam gear and
swinging plate to its Synchronous
Power Unit, the BSR McDonald
810 is designed to match or exceed
the performance of any automatic
turntable currently available.

Some other highlights of the 810
include a Variable Pitch Control,
a 12” dynamically balanced
turntable platter, a viscous-damped
cue and pause control with an
exclusive friction Cue Clutch to
keep the tone arm cued over the
exact groove, an automatic tone

CIRCLE NO. 10 ON READER SERVICE CARD
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arm lock to eliminate accidental
damage to the stylus or record, a
Concentric Gimbal Arm Mount
and featherweight push-button
operation featuring the widest
selection of operating modes.

But again we must suggest a
personal inspection. Your BSR
dealer will be pleased to
arrange one.

The 810 will sell for $149.50.
Yes, $149.50. From BSR. The
world’s largest manufacturer
of automatic
turntables.

Blauvelt,NY.10913 EEE

BSR (USA) Ltd
McDONALD

STEREO REVIEW
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Jammed Cassettes
I read with interest Ralph Hodges’
Q s piece on cassette malfunction
(September issue). Assuming that you
have a well-made cassette to start with, is
there any way to minimize such problems

as these?

JERRY FADER
Bronx, New York

The best (and only) advice I've

o seen on the subject was a slip of
paper packed with one of the Japanese
cassette machines passing through my of-
fice. It read exactly as follows:

TO USE CASSETTE TAPE
FOR A LONG TIME

When the same cassette tape is played sever-
al sound trips, pat it some times on both sides
and then set into the slot.

If the same tape is played several times con-
tinuously, some cassette tape (Especially a thin
tape such as a C-90) might be wound too tight-
ly at the inside of the cassette or be overlaped,
and causes a injury on the tape an uneven rota-
tion and a trouble on winding mechanism.

Disregarding the language difficulty,
the advice seems sound. *‘Patting’ as il-
lustrated on the slip means slapping the
flat side of the cassette gently against a
hard surface to loosen up the binding
tape pack.

Multiplying Frequency Range
I recently read a statement in an old
Q e audio publication that for “maxi-
mum musicality,” the response of an am-
plifier, and possibly a speaker, should be
so arranged that the product of the upper
and lower frequency limits is 400,000
Hz. I assume this to mean that a response,
for example, that is from 20 to 20,000 Hz
(20 x 20,000 = 400,000) is therefore de-
sirable. Does this rule stll hold?
PHILIP SCHANZ
New York, N.Y.

No, and I don’t think it ever did. |
e don’'t know who was originally re-
sponsible for this bit of nonsense, but it
does have the sanction of antiquity, since

NOVEMBER 1971

I remember being impressed by its appar-
ent profundity when it was first intoned
to me in the 1950’s. However, anyone
with access to an Acousta-Voicette room-
contouring device or a frequency-balance
control unit can test the theory. I find that
if frequencies of about 150 Hz (and
somewhat higher) are depressed, the mu-
sic begins to sound thin. However, with
most systems, if you chop off the frequen-
cies below 100 Hz or so, the effect will
not be thar audible. In fact, if you never
knew the bass was present on the original
program material, you would never be
aware of its absence in the reproduction.
If we use the 400,000-Hz formula, a roll-
off below 100 Hz requires an equivalent
high-frequency roll-off above 4,000 Hz.
This is audibly absurd. If orchestral
chimes are struck, cymbals clashed, or
strings plucked, the reproduction will be
totally unnatural because of the loss of the
upper harmonics. When there are fre-
quency-response deficiencies at one end
of the audio band, adjustments at the oth-
er end (depending upon the slopes in-
volved) will sometimes make for more
pleasant listening, but you had best do the
adjustment by ear without the aid of a
magic multiplication factor.

Speakers and Room Acoustics
How much consideration should be
e given to room acoustics when
choosing speaker systems?
VINCENT SANCHEZ
Scarsdale, N.Y.

The acoustic environment both in

e your home and in the showroom
can strongly influence the sound of a
speaker. For example, if you audition a
pair of speakers in a showroom with thick
carpets and drapes, and then use the
speakers in a finished basement, you'll
find distinct differences in the bass/treble
balance in the two environments. What's
more, if the speaker is a shelf model and
the dealer has placed it on the floor, make
sure that you get a chance to audition it in
a reasonable approximation of the loca-

This is not
a speaker.

It’s the
missing part
of your
speaker.

What’s missing from your
speaker, no matter how much
youpaidforit,isahigh-frequency
response that remains genuinely
flat off axis. {The 15-kHz output
of a top-rated $250 speaker, for
example, is down 12 dB at 60°
o*fcenter.)

The new Microstatic high-
frequency speaker system is de-
signed to give you this missing
response when you connect it to
any medium or low-efficiency
speaker of any size or design.
And we mean =2dB from 3.5
kHz to 18 kHz over a 180° angle!

Microstatic won't change the
sound quality of a top-rated
speaker on axis, but it will make
a dramatic improvement in the
stereo image and overall trans-
parency from any listening posi-
tion in the room.

Don’t just take our word for it.
Read the Hirsch-Houck report in
Stereo Review. Or lvan Berger
in Saturday Review.

For copies of these rave re-
views plus detailed literature,
write us directly. Microstatic is
priced at $115 a pair.

MICROSTATIC™

a product of

MICRO/ACOUSTICS’

Box 302, White Plains, N.Y. 10602

*Patent Pending
CIRCLE NO. 42 ON READER SERVICE CARD
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SINATRA'S
ARTISTRY

Ring-A-Ding-Ding! FS 1001
Sinatra Swings FS 1002
I Remember Tommy FS 1003
Sinatra and Strings FS 1004
Sinatra and Swingin’ Brass FS 1005
All Alone FS 1007
Sinatra/Basie FS 1008
The Concert Sinatra FS 1009
Sinatra’s Sinatra FS 1010
Academy Award Winners FS 1011
It Might As Well Be Swing FS 1012
Softly, As I Leave You FS 1013
September of My Years FS 1014
My Kind of Broadway FS 1015
Sinatra: A Man and His Music 2FS 1016
Strangers in the Night FS 1017
Moonlight Sinatra FS 1018
Sinatra at the Sands (with Count Basie) 2FS 1019
That’s Life FS 1020
Francis Albert Sinatra/Antonio Carlos Jobim FS 1021
The World We Knew FS 1022
Francis A. & Edward K. (Sinatra & Ellington) FS 1024
Frank Sinatra’s Greatest Hits FS 1025
The Sinatra Family Wish You A Merry Christmas FS 1026
Cycles FS 1027
My Way FS 1029
A Man Alone FS 1030
Watertown FS 1031
Sinatra & Company FS 1033

Auvailable on Reprise records (and tapes, via Ampex).

tion and height at which it's going to be
installed in your home.

But it is a mistake to try to match your
speaker’s response to your room by buy-
ing bright-sounding speakers for use in a
dull room, and vice-versa. Best results
will be achieved with a speaker that has a
smooth response and does not emphasize
or de-emphasize any portion of the fre-
quency spectrum. Any ‘‘adjustments’’
necessary can best be accomplished with
the speaker’s mid-range and tweeter level
controls and/or the amplifier’s tone con-
trols. In addition, attention to the thick-
ness of your drapes and rugs can fre-
quently improve the high-frequency per-
formance of a speaker without major revi-
sions in the room’s decor.

Avoiding Print-Through
I have heard that if recorded tape is
e not played for a period of time,
print-through occurs. I was told that to
prevent this, the tape should be played at
least once a month and thar shuttling it
through on fast wind would be sufficient,

Is this true?

RAY C. ANDREWS
APO New York

A Print-through occurs during tape
e storage because the magnetic pat-
terns on one layer of tape impinge upon
the adjacent layers and after a while leave
a permanent magnetic impression, so to
speak. The degree to which any specific
reel of tape is prone to the problem of
print-through has to do with: (1) the tape
thickness—triple-play tapes suffer more
print-through than normal tapes; (2) the
amplitude and frequency of the signal on
the tape (the stronger the signal and the
lower its frequency, the more likely it is
to print through, particularly if the signal
on the adjacent layer is weak); and (3) the
specific formulation of the tape’s oxide
coating. It has also been stated that a tape
that is tightly wound (as occurs when it is
fast forwarded or rewound) is more sub-
ject to print-through. For this reason, it is
common practice in recording studios to
leave master tapes on the take-up reel
with their “‘tails out.”” At the time the
masters are to be played, they are then
rewound.

The purpose of frequent play therefore
would simply be to shift the layers of tape
around to prevent the impingement of
any strong magnetic signal field on the
same adjacent tape layer for any extended
period of time. But, judging from studio
practice, it is probably best not to fast
wind the tape before storage as a print-
through preventive.

Because the number of questions we
receive each month is greater than
we can reply to individually, only
those questions selected for this col-

umn can be answered. Sorry!
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Music lovers, the times they:are a changin’

Only yesterday music lovers swore nothing could ever

replace the reel-to-reel tape recorder for true high fidelity
" 4 sound reproduction. They were right, of course.

® oday the buffs are changing their tune. Now Sony has
the first and only stereo cassette tape deck that gives you the
best of both possible worlds. Gives you the true
fidelity of reel-to-reel with a clcsed-loop dual
capstan tape drive system combinzd with pop-in
cassette convenience.

This major breakthrough has been accom-
plished by Sony’s technical wizardry in their
new 160 stereo cassette deck. It allows you to
switch from standard cassettes to the new

¢ 1971 Superscope, Inc.. 8146 Vineland Ave.. Sun Valley Calif. 91352, Send for free catalog.

advanced chromium cioxide cassettes for optimum high
fidelity recarding. And costs just $199.65.

But if a tight purse string is holding you back, let your
Sony/Supersecope dealer turn you on to the full line of great
Sony ‘Stereo cassette decks starting as Iow as $99.95 for the
Model 122. Or if times are a little better step
ap to the Model 127, a high performance deck
at the medium price of $149.95, and suitable
for customr mounting.

Whatever the price, wnatever your needs,
visit your Sony/Supersccpe dealer and see a

Sony steree cassette deck.
SONY, SUPEB COPE -
You’ll be glad you did. L = -
You never heard it so good.

CIRCLE NO. 63 ON READER SERVICE CARD
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FREE! e

NEW Radio Shack
Electronic Accessories
and Parts Catalog_

TALOG
3873 ELECTRONIC PARTS & ACCESSOMIES CA 2

2

1000's of Items
100’s of Exclusives

THE buying guide for kit builders,
Hams, CB'ers, installers, experi-
menters, fix-it men, hobbyists, elec-
tricians, anyone in electronics in any
way. It lists 1000’s of things most
stores don't stock. Things that keep
equipment working, or make it work
even better, or do even more. Use
this catalog to find what you need,
then go to our store near you and
get it. Or you may order by mail.

ELECTRONICS FROM A to Z
AND MUCH MORE!

ANTENNAS NEEDLES
BATTERIES OSCILLATORS
CAPACITORS P-BOXES

DIODES QUADRACS
EDUCATIONAL KITS RESISTORS

FIBER OPTICS SEMICONDUCTORS
GRILLE CLOTH TELEPHONES

HI-FI SPEAKERS ULTRASONIC ALARMS

IC’S VHF ANTENNAS
JACKS WIRE

KNOBS XENON STROBE
L-PADS “Y" ADAPTERS

MIKES ZENER DIODES

INCLUDING OUR SCIENCE FAIR
AND KNIGHTKIT LINES

Get a copy at your nearby store —or send
in coupon today!

RADIO SHALK
B 2 TaNDY CORPORATION COMPANY

2725 W. 7th St,, Fort Worth, Texas 76107

Send Free 1972 Accessories & Parts
Catalog #215
Please PRINT Clearly

Name

Street or Rte. & Box
City.

i
|
|
|
|
Apt. # :
|
|
|
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By RALPH HODGES ~ 4%

TYPICAL PREAMPLIFIER SPECIFICATIONS

FROM the standpoint of its function, the preamplifier—or the preamplifier

section of an integrated amplifier or receiver—is not quite so complex as
all the knobs and switches make it appear. A few basic specifications tell
almost all you'll want to know about the excellence—or lack of it—in its
design. Both harmonic and intermodulation distortion should be in the neigh-
borhood of 0.1 per cent or below for a separate preamplifier. Specifications
for integrated amplifiers and receivers lump the distortion of the preamplifier
section with that of the power amplifier; the figures should be 0.5 per cent or
below to meet today’s high-fidelity standards.

Noise measurements, which include the effects of both hum and hiss, are
usually given as a ratio that compares a certain specified signal-output level
with the amount of noise therein. The signal-to-noise ratio should be comfort-
ably above 50 dB for the magnetic-phono inputs (the larger the figure the
more the signal overrides the noise). For the high-level inputs such as tuner,
tape (monitor), and auxiliary, the figure should be at least 20 dB better than
that. Usually only the ratio for AUX is given, but TUNER and TAPE will be
identical. Again, receiver and integrated-amplifier specifications combine the
noise of the preamp and power-amp sections; the power amplifier should
contribute little noise, however, so the total figure will not be very different.

Virtually all modern preamplifiers have uniform frequency responses (flat
within a decibel or so) well beyond the 20- to 20,000-Hz audio band. But
you'll want to check the accuracy of the equalization of the magnetic-phono
inputs, since they have special circuits to compensate for the particular fre-
quency balance with which records are cut. A good figure is 50 to 15,000 Hz,
41 dB. Tone controls are convenience items that you may or may not use.
Occasionally the range of the controls (say, =15 dB at 100 and 10,000 Hz)
will appear on specification sheets, but relatively few manufacturers print the
response curves that are essential for determining the controls’ audible effects.
If curves are available, be certain that the extremes of the audio frequency
range are affected first and most strongly as the controls are rotated from their
center positions, and that the mid-frequencies are untouched.

One vital preamplifier specification—the overload point of the magnetic-
phono inputs—seldom appears on manufacturers’ data sheets and must be
obtained from product test reports. Record players deliver only the tiny signal
(perhaps 0.0025 volt) from the phono cartridge’s generating elements, which
must be amplified considerably by special circuits in the preamplifier before it
can be routed to the control section. Phono cartridges vary considerably in
their output, and special circuits designed to handle a weak signal may be
overloaded by a stronger one, causing distortion. Use preamplifier test re-
ports to compare the phono-input overload point with the output of the phono
cartridge you expect to use, or be sure the preamplifier has a HI-LO phono
switch or other control to reduce the phono cartridge’s signal before it reaches
the preamplifier’s magnetic-phono amplification circuits.

STEREO REVIEW




Why we decided to put a spec sheet
on this page instead of an ad.

Because we know the facts about this product mean more to you than any advertisement we could run.
Frankly, we think this pre-amplifier is the best buy on the market.
And when you finish reading this spec sheet we think you’ll feel the same way too.

8011 Ftate Pro- Amplifisr

————————— TEMMD A} A SYETEM ————————————

 —

Precision solid state electronics, virtually distortionless perform-
ance, and dozens of unique JVC innovations. S/N ratic is 100 dB.
IM distortion is under 0.1%. You get eight outputs, pink noise gen-
erator built-in and JVC's exclusive Sound Effect Amplifser, the only
system that allows perfect acoustical adjustment to asy room for
maximum stereo realism and the flatest résponse possible in the
home. And when coupled with our model 5111 pow=r amplifier
you've got a system with maximum versatility and flexibility.

Seven-Element S.E.A. with

Switchable 40Hz/60Hz Control

A unique system that divides the

sound spectrum into seven

bands, 40/60, 150, 400, 1,000 SEA
2,400, 6,000 and 15,000 Hz. Su-

perb control to perfectly match FELRILCRC
the acoustics of any room! The
S.E.A. permits you to change
the amplifier gain at the seven
frequencies and compensate for
irregular room acoustics. The
fact that the first control can be
switched to either 40 or 60 Hz
goes a long way toward obtain-
ing a finer adjustment.

Solid State Pro~amplifier

[ aTemo s ASVETE ———————————

/110/MGP05E

Stereo Pre-Amplifier

Pink Noise Generator B

Another JViZ exclusive. The pink PINK NOISE M
noise generator enables phase TEST
checking in speaker connsc- PHASE

tions and matching of the outout 180° TAPE-2
levels of amplifiers ard speaker

systems acoustically with the

S.E.A. conrols.

Lowest Intermodulation

Distortion

Thanks to advanced solid state

circuitry throughout tDarlington

complementary SEPP-OTL cir-

cuits and vary carefully selected

pair transistors are amployed),

the distort on levels are so low

that ordinary commercial equip-

ment cannot measure them. 3y minimizing intermodulation distor-
tion, the harmonic distortion has also been improved. Thus, the
reproduction of clean soun. hecomas possible

Other special features

High S/N -atio; Phoro: 80d3, Mike: 856 dB, Aux: 100dB. Unparal-
leled flexitility of inpats anc outputs inputs include high and low
phono, mike, tuner, two aux liaries a1d two tape inputs, and four
sets of outputs are iceal for now and perfect for whatever future
developments stereo may b-ing. The use of a three-stage direct-
coupled NF type equalizer amplifier provides an extra-farge dy-
namic range. Wide frequency response ranging from 18 to 100kHz.
Ultra-modern design with iistant-action slide switches.

SPEZCIFICATIONS 5110/MCP-105E

Inputs: PHONO 1, PHONO 2, MIC. TUNER, AUX 1, A JX 2,
TAPE PLAY 1, TAPE PLAY 2.
Outputs: PRE OUT 1, PRE QUT 2, REC. OUT 1, REC. DUT 2.
Output Level: 0~5 V adjustable
Output Impedance: REC. OUT 0.5Kat 1V output, RE:Z. OUT
12K2at 300mV DIN 80Ktat 30mV
Frequency Response: MIC, AUX 18Hz — 50 KHz * 05dB
PHONOQ RIAA * 0.5dB

(Design and specifications subject to change without notice)

THD: Less than 0.02% at 1"/ 1KHz
IM Disto tion: Less than 0. % at 1V 1KHz
Signal to Noise Rat o: PHONO 80d8, MIC 85dB, AUX 100dB
S E.A. Center Frequency: <0/60Hz, 150Hz, 400Hz, 1KHz, 2.4KHz,
6KHz, 15K Hz
Power Source: AC 100V, 120V, 220V, 240V, 50/60 Hz
selectable.
Dimensions- 5-3/8" (H), 16 15/16" (W), 11-3/8" (D)
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The new Elac/Miracord 650

The new Miracord 650 and
660H are built the same way as yesterday’s
Miracords: Not just to last, but.to satisy throughout their
lifetime. To be delicately sure-footed in the way they treat
your records, yet rugged enough to maintain their delicate
precision for years of faithful service, years of value.

But if you’re going to keep a turntable as long as most
Miracord owners do (letters tell us of 1952 Model XA-100s
still in tip-top shape) it had better be a turntable you and
your records will like. That’s why we gave the new 660H
so many features and refinements. For example, its motor
is the hysteresis synchronous type that broadcast and re-
cording studios rely on for speed accuracy —even in the face
of today’s power fluctuations. It also maintains precise
speed under heavy, 10-record loads. And it turns a beefy,
4%-pound turntable that’s dynamically balanced for low
wow and flutter.

The 660H’s tonearm is dynamically balanced, too. Pat-
terned after that on our renowned 50H, this arm can track
faithfully at forces down to 1/2 gram. That’s better than

today’s cartridges can do, but
the 660H will be around to sce tomorrow’s cartridges.

And the arm’s adjustments are remarkably casy: a knob-
controlled rack-and-pinion counterweight for precise arm
balancing, an anti-skating control in the arm’s base, and an
exclusive single-screw overhang adjustment for the lowest
possible tracking distortion. ¢The overhang-adjustment
guidepost also holds a brush that cleans the stylus between
plays.)

Manual operation—a stepchild in some automatic turn-
tables —is as convenient as automatic operation. The turn-
table starts when you move the arm towards the record —
no “start” or “auto/manual” switches to manipulate. A cue
control that’s damped in both directions floats the stylus
safely to the record, and lifts it just as gently.

For automatic operation, just the slightest pressure on a
push-button automatically sets the arm down at the begin-
ning of a record. You don’t even have to adjust a record-



and 660H.They’re built to last.

m MIRACORD

size control.
Play a stack of records and
discover more advantages of our pushbuttons:
a button stops play in mid-stack without bringing all the
other records down. Then you can begin with either the
next record in the stack or with the one you interrupted.
All of these features have been thoroughly performance-
proven in such Miracords as the S0H. What’s new about
the660H isthe price at which we bring them to you: $139.50%
And for only $99.95, there’'s the new ELAC/Miracord
650. Its basic features and construction are the same as the
660H’s, but its motor is a high-quality induction type, turn-
ing a lighter, pressure-formed (but still carefully balanced)
platter. The 650's arm is the same dynamically-balanced,
delicately-tracking arm used in the 660H; the only differ-
ence is its overhang adjustment, a simple gauging point and

CIRCLE NO. 13 ON

slot instead of the 660H’s post and leadscrew.
Whichever Miracord you buy (and there are other_s, at
prices ranging up to $225%), you can be sure it’s built to

last. Visit your dealer today.
ELAC/Miracord. Another
quality product from Ben-
jamin. ELAC Division,
Benjamin Electronic Sound
Corp.Farmingdale,NewYork
11735/divisionof Instru-
ment Systems Corp.

BENJAMIN
ELAC

"
u
i
i
'

Prices subject to change without notice
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In the current Module competition
we enter the Garrard thoroughbred...

complete ready to play...at only $9950

=

I Complete N | : ,' I_'- » ) |
with these ' - '
Blue Ribbon FEAN 0 el !

Features

o

Synchro-Lab synchronous motor
for absolutely constant speed

LS

e

Dynamically-balanced
tubular aluminum tone arm

Adjustable stylus pressure control

Patented sliding weight
anti-skating control

Viscous-damped cueing/pausing
and tone arm descent

Fingertip tab controls
Safe 2-point record support S
Oversized balanced turntable N
Interchangeable spindle: -
for manual and auto play

TEE b il ""’-'-1':']' -I:'-:;’*' et e S e
oy i RS i"- by | W e "a Industries Co.
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 TECHNICALTAIK

" By JUIAN D. HIRSCH

® MOSFET's, FET's, AND IC’s: Advertisements for
audio components make frequent reference to
FET'’s, MOSFET's, and IC’s. These terms describe
semiconductor devices that, in the right application,
can actually contribute to the performance of compo-
nents above and beyond what is achieved by conven-
tional bi-polar transistors. For example, the “FET"”
(field-effect transistor) resembles a bi-polar transis-
tor externally, but it has many of the desirable prop-
erties of the “old-fashioned’” vacuum tube combined
with the advantages of the transistor. In particular,
the FET has a very high input impedance and low
internal noise as compared with most bi-polar transis-
tors. A “MOSFET"” is a metal-oxide semiconductor
field-effect transistor, a definition which has to do
with its specific method of fabrication. Among tran-
sistors, MOSFET’s have the highest input imped-
ance, and, in specialized forms such as the dual-gate
MOSFET, they provide superior r.f. amplifier and
mixer performance in FM-tuner front ends, for ex-
ample. Most FET’s currently used in hi-fi products
are MOSFET’s.

with results for other good-quality machines using
bi-polar transistors. Seame deluxe preamplifiers use
FET inputs, but the audible improvement over the
conventional approach is not apparent.

Even the high input impedance of an FET is of no
special value in input circuits, since both phono car-
tridges and tape heads are low-impedance devices,
and bi-polar transistors are easily able to meet their
requirements. The capacitor microphone (or the sim-
ilar electret microphone) is a notable exception. In
pre-transistor days, these devices required a sub-min-
iature vacuum tube built right into the microphone
case, since the capacitor microphone element had to
be loaded by the highest possible resistance and low-
est possible capacitance. Bi-polar transistors are quite
unsuitable for this application, but the FET is an ide-
al solution, and all modern capacitor microphones
have built-in FET amplifiers.

In order to provide a wide range of frequency-re-
sponse variation (without going to very large capaci-
tors), tone-control circuits usually operate at a fairly
high impedance level. Most amplifiers still use bi-po-

Although FET’s are widely
used in AM and FM tuners,
they are rarely encountered in
audio amplifier circuits, where
their low noise might seem to
be especially advantageous. The
audio circuits that handle the
weakest signals—and should

TESTED THIS MONTH

Heath AR-1500 AM/FM Receiver
Infinity 2000A Speaker System
Crown 1C-150 Stereo Preamplifier
3 Sony/Superscope Cassette Decks

lar transistors for this purpose,
and scale down the impedance
of the control networks to be
compatible with the transistor
input impedance. However,
there is a growing tendency to
use FET’s, together with the
high-impedance controls for-

therefore be the quietest—are
the phono and, when present, ‘‘tape-head’” preampli-
fiers. However, with one exception, I have never
seen FET's used in these circuits. The signal coming
from a magnetic phono cartridge, even when it is
playing an unmodulated record groove, contains
more noise than is generated in a well-designed pre-
amplifier using selected conventional bi-polar tran-
sistors. Tape hiss is even more obtrusive than record
noise, so the same situation exists for the input stages
of tape-playback amplifiers. One recent cassette re-
corder features FET input stages, but our tests did
not show significantly lower noise when compared
NOVEMBER 1971

merly used in vacuum-tube am-
plifiers. Quite frankly, we have found nothing in our
measurements of any tone-control circuits to indicate
any significant advantage in the use of high-imped-
ance FET circuits. Perhaps there are benefits to the
manufacturer, but they are not immediately obvious
to the user—or tester The FET’s characteristics fit it
particularly well for use in switching or as electrically
variable resistors. They are therefore found in mut-
ing and volume-compression circuits, and in voltage-
controlled filter applications.

The term “'IC’ refers to the integrated circuit.
This is a combination of many transistors, diodes,
31




resistors, and capacitors formed as a unit on a tiny
silicon chip. In its packaged form, the IC occupies
little more space than a single transistor, but it can do
the work of tens of transistors and most of their asso-
ciated circuit components.

The IC is widely used in FM tuners for i.f. amplifi-
cation and limiting, where it offers superior perform-
ance at considerable savings in space and cost. The
IC multiplex demodulator is even more impressive,
replacing most of the rather complex stereo-FM de-
coding circuitry with a single IC and a handful of
external components—and doing a better job in the
bargain.

In audio amplifiers that we have tested so far, we
have seen IC’s used in only three instances. One was
a stereo phono preamplifier, which unfortunately
had a limited signal-handling capability although it
was otherwise quite satisfactory. The others were op-
erational amplifiers, usually referred to as “op-
amps.” An op-amp is a high-gain direct-coupled am-
plifier module with external negative-feedback cir-
cuits. Its gain, frequency response, and input imped-
ance can be easily, accurately, and permanently es-
tablished by the feedback components. The IC op-
amps can deliver a large voltage output (20 volts
peak-to-peak or more) with extremely low distor-
tion. Their outpur impedance is as low as a few
ohms, giving the circuit designer considerable lati-
tude in his choice of the following circuits. Formerly
too expensive for use in home-entertainment equip-
ment, IC op-amps are now becoming economically
practical.

From an electrical standpoint, the IC does nothing

that could not be done with a large number of dis-
crete transistors and other components, but it does it
far more cheaply and in much less space. For exam-
ple, the Crown IC-150 preamplifier (reviewed in this
issue) uses a single IC op-amp in each channel for
virtually all its amplification and tone-control func-
tions, and achieves state-of-the-art performance. A
high-quality receiver, now under test, takes advan-
tage of the low output impedance of op-amps to
drive a specialized, low-impedance multi-band tone-
control system.

Since the power amplifier is the bulkiest part of an
amplifier or receiver, it-would be nice if power-am-
plifier IC’s were available. They are, but the prob-
lem of dissipating internally generated heat remains,
and the necessary heat sinks are far larger than the
IC’s themselves.: Perhaps future technological ad-
vances will alter this situation.

In summary, it appears to us that FET'’s and IC’s,
per se, cannot be expected to produce lower noise,
less distortion, or other audible benefits automatical-
ly. However, to the extent that they make it possible
to incorporate novel or useful auxiliary circuits, they
can make possible a more satisfactory product. The
IC’s, in particular, offer great potential for economy
of space and reduced assembly cost. As their use in-
creases and prices fall (which has been the pattern in
the semiconductor industry since its inception), we
can expect to see more of these devices taking the
place of conventional circuits and adding to the oper-
ating functions of new equipment. The benefit to the
consumer will be improved performance at lower
cost.

EQUIPMENT TEST REPORTS

By Hirsch-Houck laboratories

Heath AR-1500 AM/Stereo FM Receiver

® THE Heath AR-15, in the five years of its existence,
established an enviable reputation as an unusually power-
ful, sensitive, and flexible receiver. As fine as its specifica-
tions were—and it fulfilled them easily—the AR-15 was
not without its limitations. Unlike most transistorized am-
plifiers, it delivered less power into 4-ohm loads than into
8 ohms. This was unfortunate, since many low-efficiency
speakers, which need all the power they can get, have 4-
ohm impedances. Its AM tuner was rudimentary, in sharp
contrast to its FM tuner, which was a state-of-the-art de-
sign. Finally, construction of the AR-15 kit was a laborious
undertaking (even when it was a labor of love), and servic-
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ing it could also be discouragingly difficult for a layman.
The AR-15 has recently been replaced by the new AR-
1500. It is roughly the same size as the AR-15, and has
many similarities with it in appearance and features. But
virtually every circuit in the AR-1500 is new, and its con-
struction is radically different from that of the AR-15.
Heath's complete specifications for the AR-1500 are far
too lengthy and detailed to list here. Briefly, its very con-
servatively rated continuous-power output (with both chan-
nels driven) is 60 watts per channel into 8 ohms, 100 watts
per channel into 4 ohms, and 40 watts per channel into 16
ohms. Corresponding ratings for the AR-15 were 50, 45,
and 35 watts, respectively. Rated FM sensitivity (IHF) is
unchanged at 1.8 microvolts, but selectivity, image rejec-
tion, and i.f. rejection have been improved by 10 to 20 dB
over the older model. In stereo FM, distortion is slightly
reduced, filtering of 19- and 38-kHz signals from the out-
puts has been improved by 10 dB or more, and the SCA
program suppression has been improved by 20 dB. The
totally new AM tuner has much improved frequency-re-
(Continued on page 34)
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Approved for £

.Channel

Empire’s top of the line cartridges now feature new high
performance parameters designed for 4-channel capa-
bility. With even greater frequency response and compli-
ance than ever before, these cartridges will track at forces
so low they barely touch your records.

999VE/X Professional—Recommended track-
ing force ¥4 to 1% grams. List price $79.95.

10000 20000 100000

10 20 100 1000

Frequency in cycies per second

Each 1000ZE/X and 999VE/X cartridge is individ-
ually adjusted to have a flat frequency response
within -+ 1 dB from 20-20,000 Hz. Stereo separation
is better than 35 dB at 1 Hz and remains 25 dB or
better all the way out to 20,000 Hz. Overall fre-
quency response is a phenomenal 4-40,000 Hz.
There are no electrical or mechanical peaks and
total 1M distortion at the standard 3.54 cm/sec
groove velocity does not exceed .05% at any fre-
quency within the full spectrum. Uses a .2 x .7 hand
polished miniature diamond for exceptionally low
mass.

Empire cartridges are enthusiastically ac-
claimed by the experts; for example:

Stereo Review Magazine who tested 13 dif-
ferent cartridges rated the 999VE tops in lightweight
tracking ability.

Hi Fi Sound Magazine called the 999VE “a real
NOVEMBER 1971

1000ZE/X Measurement Standard—Tracks as
low as .1 gram in laboratory playback arms.
List price $99.95.

hi-fi masterpiece ...a remarkable cartridge un-
likely to wear out discs any more rapidly than a
feather held lightly against the spinning groove.”

High Fidelity Magazine said of the 1000ZE “‘the
sound is superb. The performance data among the
very best.”

Records and Recording Magazine stated em-
phatically that the 999VE stereo cartridge is “a de-
sign that encourages a hi fi purist to clap his hands
with joy.”

FM Guide wrote “...using the T000ZE. It works
beautitully . .. giving great results.”

Audio Magazine observing a remarkable 35 dB
stereo spread between left and right channels in the
999VE said ““Outstanding square waves. Tops in
separation.”

Popular Science Magazine picked the 999VE
hands down as the cartridge for “the stereo system
I wish | owned” designed by Electronic Editor
Ronald M. Benrey.

X designates newest improved version.

For further details write: Empire Scientific Corp.,
1055 Stewart Avenue, Garden City, N. Y. 11530.

emoir wa, us.a @)

World Famous Long Playing Cartridges

CIRCLE NO. 21 ON READER SERVICE CARD 33



sponse as well as better image-rejection characteristics.

The AR-1500's FM tuner uses two FET r.f. stages and
an FET mixer, three IC if. stages, and two permanently
tuned L-C filters replacing the crystal filters of the AR-15.
The multiplex section uses an IC for most of its functions,
although there are a number of added transistor stages for
muting and other auxiliary operations. The AM tuner uses
the latest semiconductor devices for the r.f., oscillator, and
mixer stages. The three i.f. stages feed an emitter follower
that drives a low-impedance full-wave detector. And
there’s a 10-kHz “whistle filter”” in the audio output of the
AM tuner to reduce interstation interference.

The preamplifier and control-amplifier sections are simi-
lar to those of the AR-15, except for the two-stage tape-
output amplifiers that deliver several times as much out-
put-signal voltage as the former circuits and have an unusu-
ally low (50 ohms) output impedance. This insures against
loss of the higher frequencies even when very long shield-
ed cables are used for tape-recorder connections. The pow-
er amplifiers are direct coupled, not only from the output
stages to the speakers, bur all the way from the input stage
to the speakers. The output transistors are electronically
protected against speaker-line shorts or signal overdrive.

Like other Heath receivers, the AR-1500 has a “‘black-
out” dial face. Pushbuttons are used for input and mode
selection. The usual inputs are provided—phono, AUX,
tape recorder, AM, and FM. An FM STEREO mode causes
the receiver to respond only to stereo broadcasts. The
BLEND button, by sacrificing some channel separation, re-
duces noise on weak stereo-FM signals. There is switchable
loudness compensation, a tape-monitor button, and a tone-
control defeat button thar cuts out the tone-control cir-
cuits. Either or both of two pairs of speaker outputs can be
energized by pushbutton switches. There are two head-
phone jacks on the panel, plus a small knob that adjusts the
FM interstation-noise muting threshold.

Two illuminated meters aid in tuning. The zero-center
meter is used on FM, and the signal-strength meter is used
on FM and AM. It also serves as a test meter, with built-in
circuits, switches, and leads for aligning and servicing the
receiver. The dial scale and meters are lit in soft green, and
the legend FM STEREO appears in red when a stereo broad-
cast is tuned in. Aside from the tuning knob, there are only
four knob-operated controls on the AR-1500. These are in
a square panel to the left of the dial, and adjust bass, tre-
ble, balance, and volume.

Across the entire rear of the AR-1500 is a massive
finned heat-sink radiator for the output transistors. Below
it are all the input and output jacks and terminals. The
speaker connectors are five-way binding posts, with the
standard ¥j-inch spacing for laboratory dual banana plugs
(supplied with the kit). These make speaker connection
and phasing a simple and foolproof process. The antenna
inputs are for 300-ohm or 75-ohm FM antennas, and for an
AM long wire if needed. The built-in AM ferrite-rod an-

Inaudible power-supply ripple interfered with

tenna is adjustable in orientation for best reception since it
is installed outside the case.

The input connectors, in addition to those for the front
panel inputs mentioned previously, include tape-monitor-
ing inputs and outputs. The preamplifier outputs and pow-
er-amplifier inpurs are brought out separately and are nor-
mally connected together. By breaking the connection, an
external electronic-crossover network or equalizer can be
inserted in the signal path. An unusual and desirable fea-
ture is the provision of oscilloscope output jacks—vertical
and horizontal—for displaying FM multipath distortion on
an external oscillascope. There are two a.c. outlets, one of
which is switched.

The Heath AR-1500 weighs 3314 pounds and measures
18}; inches wide, 14 inches deep, and 5% inches high. It is
supplied with a metal cover. An optional walnut cover pro-
vides an attractive appearance without adding to the over-
all dimensions. The Heath AR-1500, which is available
only as a kit, sells for $349.95. The AR-1500-1 wooden
cover is $24.95.
® [aboratory Measurements. The FM tuner section of
the AR-1500 was outstandingly sensitive. We measured
the IHF sensitivity at 1.4 microvolts, and the limiting
curve was the steepest we have ever measured, with essen-
tially full quieting and minimum distortion for any signal
level exceeding 2 microvolts. The muting threshold was
adjustable from 1 to 3 microvolts. The FM frequency re-
sponse was literally perfectly flat from 30 to 15,000 Hz.
There was hardly a trace of 19- and 38-kHz signals in the
outputs. Stereo separation was about 34 dB at mid fre-
quencies, and 20 dB at 30 and 15,000 Hz. Image rejection
was over 100 dB (our measurement limit), which is the
Heath rating. AM rejection was 51 dB, also essentially as
rated. The ultimate quieting was 75 dB. We measured the
capture ratio as 2.2 dB, and FM distortion at about 0.76
per cent for all signal strengths over 5 microvolts. Since
these last two figures approach the limitations of our test
equipment, we assume from our other measurements that
our sample meets Heath's specifications.

The FM tuner has an automatic frequency control (AFC)
circuit that is not defeatable, but is so designed that it will
not interfere with reception of very weak stations adjacent
to stations with stronger signals. Muting action was per-
fect, with no thumps or noise bursts.

The AM tuner was a pleasant surprise, with exceptional-
ly clean sound and a frequency response down only 5 dB at
22 and 6,500 Hz. It sounded very much like the FM tuner,
with distinct sibilants and a quiet background, and was eas-
ily the best-sounding AM tuner we have had the pleasure
of using. In the audio sections, the tone controls had con-
ventional characteristics, as did the loudness compensation,
which boosted both high and low frequencies at low vol-
ume-control settings. Since the level of each input is sepa-
rately adjustable, with controls accessible through holes in

(Continued on page 38)

the distortion-vs-frequency measurements at low power levels (below, left).

Above about 500 Hz a filter was used, and the discontinuity of the curve at that frequency shows the effect of the ripple.
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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 KIH 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 KIH
loudspeaker for $47.50, it's really quite simple.

We had two choices.

Either we could make a fair speaker and a 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 KLH
speakers sound like KLH speakers.

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

tSuggested retail price. Stightly higher in the west
*A trademark of The Singer Company
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muck bass response as, say, our Model Seventeen. But the
basic listening quality of the new KLH Thirty-Two is superb
by any standard. In fact, we'll match the Thirty-Two
against any speaker in its price class: even against mosf
speakers costing twice its price. For when it comes to
making reasonably-priced speakers that deliver an in-
ordinate aniount of sound, that's really what KLH is all
about.

And about that, there can be no misunderstanding.

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

KLH RESEARCH AND DEVELOPMENT
A Division of The Singer Company

[}
L
L

M ]

{

35

o




ot DISCRETE

The 2nd

i
LAFAYETTE S0OLIO STAT RECEIVER D ]
e _saguers
9% 100 ws snong #e 4
s s s+ s 0 0 e sl e
IR RN l { L101884) 145 BB toe
wor |

s s of « o
80 90 100 120} 40 180

NEW
LAFAYETTE 170-Watt Compatible

LR-440 4-Channel FM/AM
Stereo Receiver...

Plays Discrete 4-Channel Stereo Pro-
gram Material, Derives and Plays 4-

FEATURES... Channel Stereo From Your Present
e 170 Watts = 1db (42.5 W/Ch) at 4 Ohms Stereo Records, Tapes, and FM
e Automatic FM Stereo Indicator Broadcasts.
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LAFAYETTE RK-48 COMPATIBLE
2 and 4-CHANNEL STEREO

8-TRACK CARTRIDGE TAPE DECK

s Plays 4-Channel Stereo 8-Track Cartridges
thru a 4-Channel Stereo Amplifier

a Plays 2-Channel Stereo 8-Track Cartridges
thru either a 2-Channel ar 4-Channel Stereo

w 4 Solid-State Stereo Playback Pre-Amplifiers
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4-CHANNEL 8-TRACK AM/FM BROADCAST

STEREO MUSIC SYSTEM Only
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stereo receiver, 4 Lafayette Criterion “50A" speaker

systems in oiled walnut, and the Lafayette RK-48 com-
patible 2 and 4-channel stereo 8-track cartridge tape Save 60-32
dECK._ From Individual Catalog Prices

4-CHANNEL 8-TRACK AM/FM STEREO Only
PHONO MUSIC SYSTEM 58695

Same as ahove, but includes Garrard Mode] 40B Autp-
matic Turntable, matching base, and Lafayette/Pickering Save 90.27
Phase 44 Elliptical Stereo Cartridge with diamond stylus.

From Individual Catalog Prices
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the bottom cover, all input levels can be matched and set
for the most effective use of the loudness compensation.
This valuable feature is rarely found on high-fidelity re-
ceivers and amplifiers. The loudness compensation can be
switched off if desired.

The phono equalization was perfectly accurate (within
our measuring tolerances), being within +0.5 dB from 20
o 20,000 Hz, although the characteristic is defined by the
RIAA only from 30 to 15,000 Hz. An input of 47 milli-
volts (0.047 volt) was required at the AUX inputs for 10
watts output, and the noise level was 78 dB below 10
watts. The magnetic phono-input sensitivity was adjustable
from 0.62 millivolt to about 4.5 millivolts, with a noise
level of -66 dB, which is very low. Phono overload oc-
curred between 21 and 150 millivolts, depending on the
setting of the phono-level adjustment. When properly set
up, it would be impossible to overload the phono inputs of
the AR-1500 with any magnetic cartridge.

The AR-1500 is the most powerful and sensitive receiv-
er we have ever measured, and it significantly bettered
Heath's conservative specifications. Into 8-ohm loads, with
both channels driven, the continuous power at clipping
level was 81.5 watts per channel. Into 4 ohms it was 133
watts per channel, and even with 16-ohm loads the receiv-
er delivered 46.5 watts per channel. Needless to say, the
AR-1500 can drive any speaker we know of, and with pow-
er to spare.

Distortion was somewhat lower than we had measured

e

A

. . Joe, be reasonable. You're going to be in here
for at least twelve more years, and the kids jus
think we should convert to quadrasonic now. . . .’
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on the AR-15, and was comparable to that of the best of
the separate amplifiers. At 1,000 Hz, harmonic distortion
was well under 0.05 per cent from 1 to 75 watts per chan-
nel (below 1 watt the distortion was too low to measure,
being masked by noise). The IM distortion was under 0.05
per cent at levels of a couple of watts or less, and gradually
increased from 0.09 per cent at 10 watts to 0.16 per cent at
75 watts. At the rated 60 watts per channel, or at any lower
power level, the distortion was under 0.1 per cent from 20
to 20,000 Hz, and was typically less than 0.05 per cent.
The heavy power transformer is evidence that there was no
skimping in the power supply of the AR-1500, and its per-
formance at the low-frequency extremes clearly sets it
apart from most receivers.

® Comment. Our test receiver was built by Heath to
“prove out” their assembly-manual instructions. Examina-
tion of a preliminary manual, and of the receiver, gives
convincing evidence of its careful engineering. Virtually
all the circuit boards plug into sockets, which are hinged so
that boards can be swung out for testing or servicing with-
out shutting off the receiver. An “‘extender’” cable permits
any part of the receiver to be operated “‘in the clear’—
even the entire power-transistor and heat-sink assembly!

Swiveled sockets connect the AR-1500's printed-circuit boards,
which can be swung ourt for test and servicing. The louvered
plate at left conceals the unit’s massive power transformer.

The 245-page manual has extensive tests charts that show
all voltage and resistance measurements in key circuits as
they should appear on the receiver's built-in test meter.
Each board is built and checked out as a unit, which adds
greatly to the probability of the entire receiver's working
properly when completed. Heath's emphasis on checking
and testing can be seen from the fact that fully one half of
the manual is devoted to these operations.

With their well-known thoroughness, Heath has left lit-
tle to the builder’s imagination, and has assumed no elec-
tronic training or knowledge on his part. The separate
packaging of all parts for each circuit board subassembly is
a major boon, since sorting and identifying the needed
parts from a mixed group of hundreds (perhaps thou-
sands—we didn’'t count them!) could be a time-consuming
process. While we would judge that the AR-1500 is much
easier to assemble than the AR-15, the magnitude of the
task may overwhelm a beginning kit builder.

What does one have after the AR-1500 is completed? In
our judgement, a state-of-the-art unit whose performance
equals or surpasses that of any receiver—or even combina-
tion of separate components—we have tested. (Of course,
there are a few separate power amplifiers with higher pow-
er ratings than the AR-1500.) In sound quality and ease of
operation, and in overall suitability for its intended use,

(Continued on page 40)
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one could not expect more from any high-fidelity compo-
nent.

Careful study of other fine receivers and separate tuners
and amplifiers will certainly reveal specific operating or
convenience features not included in the AR-1500 that

may make them more suitable for your needs. But if you
want the most sensitive and powerful stereo receiver on
the market, and are willing to invest time in its construc-
tion, you don’t have to look beyond the Heath AR-1500.

For more information, circle 156 on reader service card

Infinity 2000A

® THE Infinity 2000A is a floor-standing three-way speak-
er system with notably smooth, wide-range frequency re-
sponse and excellent dispersion. Its woofer, 12 inches in
diameter, is rear-loaded by a highly damped acoustically
resistive pathway terminating in a port. The principle used
is that of an acoustic transmission line, and it has certain
technical advantages over the bass-reflex design it superfi-
cially resembles. At 300 Hz, there is a crossover to a 4-inch
mid-range driver with a lightweight cone. Four electrostat-
ic tweeters take over above 1,700 Hz. They are oriented
vertically along the right side of the cabinet, with the two
upper units angled slightly upward. The cabinet is open to
the rear behind the electrostatic tweeter so thar their rear
radiation can be reflected from the adjacent wall and dis-
persed through the room.

In the rear of the cabinet there is a continuously variable
mid-range level control with a total range of 3 dB. The
tweeter level is controlled by a three-position switch, with
“normal” and +3-dB settings. The third position, called
‘‘protect,” inserts a small resistance in series with the
tweeter transformer primary when the speaker is being
used with amplifiers whose stability is marginal with capa-
citive loads.

The Infinity 2000A has an a.c. power cord (for the elec-
trostatic-tweeter polarizing-voltage supply) that can be left
plugged into a wall socket at all times since it draws negli-
gible a.c. power. The system carries a 4-ohm nominal im-
pedance rating, and an amplifier with a rating of at least 35
watts continuous power per channel is recommended. The
speaker will handle up to 125 watts of program material.
The 2000A is 26 inches high, 18 inches wide, and 12
inches deep. An optional pedestal base is available, increas-
ing the height to 29 inches. The speaker system, finished

Tone-burst response of the
Infinity 2000A, shown at
(left to right) 100, 3,000,

and 8,000 Hz, was generally
excellent. The apparent
ringing at 3,000 Hz is
believed to be due to
measurement difficulties.
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Speaker System

in oiled walnut, is priced at $289. A rosewood-finished
enclosure is available for about 15 per cent more. The
pedestal base is §5.

® [aboratory Measurements. The Infinity 2000A had a
very uniform power output across its frequency range; our
multiple-microphone “live-room’ measurement showed a
total variation of about 5 dB from 28 Hz to 15, 000 Hz,
the upper limit of our microphone calibration. If we dis-
count a slightly emphasized output in the 60- to 70-Hz
region (which room acoustics may enhance or diminish)
the response was even smoother: +3.5 dB from 120 Hz to
15,000 Hz. The dispersion was good at all frequencies,
although this was best judged by listening since the output
above 1,800 Hz was about 50 per cent reflected and not
amenable to our usual procedure of close-up measurement
of polar response.

The low-frequency distortion was very low down to 50
Hz, rising gradually to 6 per cent at 40 Hz and 16 per cent
at 30 Hz. These measurements were made at a 10-wart
test-signal drive level, which produced an impressive
acoustic output down to the lowest frequencies. Tone
bursts at low and high frequencies were reproduced almost
perfectly—the latter being a recognized characteristic of
good electrostatic speakers, and the former attesting to the
effectiveness of the loading technique used with the woof-
er. We experienced difficulty in getting good tone-burst
response in the mid-range, apparently because of interfer-
ence effects between the mid-range and high-frequency
drivers, plus the reflections from the rear radiation. Subse-
quent extensive listening convinced us that this was a prob-
lem of measurement rather than a characteristic of the
speaker.

The measured impedance of the system was about 7
ohms over most of the mid-frequency range, with a broad
rise to 10 ohms at 40 Hz, a minimum of 4 ohms between
2,000 and 4,000 Hz, and a maximum of 25 ohms at
13,000 Hz.

The simulated *‘live-vs.-recorded” test confirmed what
we had deduced from our measurements—the Infinity
2000A is one of the finest reproducers we have tested. Its
highs and middles were not only present in the proper
amounts, but were so well dispersed that it did a well-nigh
perfect job of “‘imitating’" the original program at off-axis
angles as great as 60 degrees. Considering that few speak-
ers can do as well on axis, and most show a pronounced
loss of extreme highs at moderate off-axis angles, this qual-
ifies the Infinity 2000A for an A+ rating in our subjective
evaluations.
® Comment. The real proof of a speaker’s quality is its

(Continued on page 42)
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gives her a pain in the head get a Marantz.

It's not that she’'s got super-duper sensitive hearing (like
that spotted beagle two doors down), it's because most women
hear better than men, so when she screams turn down the
sound what she really means is turn down the damn distortion
because the distortion is driving her bananas.

Not so with Marantz sterec. Take the new Marantz 2270
stereo AM/FM receiver for $499. It delivers a walloping 140
watts RMS power at less than 0.3% distortion...which means
virtually NO DISTORTION. And because Marantz measures
distortion at continuous full power through the whole listening
range—it won't bring tears to her eyes or
a pain to her head NO MATTER HOW
LOUD. Other companies measure
power and distortion only in mid-
dlelistening range. So they quote their
highest power and lowest distor-
tion only in the middle. But on the low
and high sides their power is down

€MarantzCo Inc PO Box 998 Sun Valley Calt 91352 Marantz S A 40 Rue de Chatelain 1050 Brusseis In Canada Electrohome Lid Sendt

and their distortion is up. So if you pay for 140 watts be sure
you get 140 watts at both ends and in the middle.

With Marantz you get exactly what you pay for. If all you
need i1s 30 watts, take our model 2215 for $199. Want twice as
much power? Our model 2230 gives you 60 watts RMS for
$299. And our model 2245 at $399 delivers 90 watts RMS. ALL
CONTINUOUS POWER throughout the entire listening range.

No matter which model you choose, remember th's.
You're getting Marantz quality. The same quality that goes into
the magnificent model 19 FM stereo receiver (shown) that
costs $1000. YES. A cool grand. But it
is the absolute, ultimate, very best
there is.

Visit your Marantz dealer. And
take your wife along. (Or that spotted
beagle two doors down.)

WRW G Reaih s Wl 5,
We sound better.

tree -atalog
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ability to give satisfaction over a long period of time. We
had a pair of 2000A’s in our listening room, together with
a number of comparably priced speakers, for several
months. When the time came to make room for new arriv-
als, we always preferred to remove one of the others and
continue to enjoy the 2000A’s for a while longer. As its
measurements suggest, it is an uncommonly smooth, bal-
anced, wide-range system. The "‘live-vs.-recorded”’ tests do
not permit evaluation of response below 200 Hz, but our
ears tell us that there is a solid, almost palpable low bass
output from this speaker, even at low listening levels.

Although it does use reflected sound to some degree,
the Infinity 2000A is nevertheless quite tolerant of room
placement. In fact, we used it ac distances varying from 3
inches to 5 feet from the wall and did not find any signifi-
cant change in its essential sound character.

Our own experience confirms the manufacturer’s recom-
mendation for the associated amplifier. Some medium-
price receivers and amplifiers, in the 25- to 30-watt-per-
channel range, produced dismal sound when driving this
system, and their overload protection circuits often

The Infinity 2000A speaker
system employs four
electrostatic elements,

two of them pointed
slighely upwards. The
enclosure’s port fs

visible at the

lower left corner.

tripped. The 2000A is quite inefficient, but when driven

by a really good 50- or 60-watt-per-channel amplifier, the

results can be described conservatively as truly impressive.
For more information, circle 157 on reader service card

Crown IC-150 Stereo Preamplifier

® THE Crown IC-150 stereo console is a highly flexible
preamplifier/control center with state-of-the-art perform-
ance which complements that of the well-known Crown
power amplifiers. As the "IC" designation suggests, the
preamplifier uses integrated circuits to achieve its impres-
sive electrical performance with a minimum of discrete
components. The front panel of the IC-150 presents a sim-
ple, uncluttered appearance. The input selector has posi-
tions for tuner, two high-level auxiliaries, two tape record-
ers, and two magnetic phono cartridges. To the right of the
input selector are the volume and balance controls, with a
pushbutton switch adjacent to the volume control for loud-
ness compensation.

Next is the PANORAMA control, a novel approach to
stereo separation adjustment. Its fully counterclockwise po-
sition gives normal stereo operation. As it is turned clock-
wise, the channels gradually blend, reaching full mono
(A + B) at the center position. Further rotation increases
separation, with the left and right channels interchanged,
to a full reverse stereo mode at the clockwise limit. Com-
pleting the row of front-panel knobs are the bass and tre-
ble tone controls, each a concentric pair for individual
channel adjustment. Between them is a pushbutton switch
that bypasses all tone controls. The remaining controls are
a row of five pushbutton switches. Two are tape-monitor
switches, since the 1C-150 can control and operate with
two three-head tape decks. Programs can be dubbed from
either deck onto the other or onto both simultaneously
from any input source. Adjacent to the tape-monitor but-
tons are the low- and high-cut filters and the power switch.

In the rear of the 1C-150 are all of its inputs and outputs.
The main outputs are in duplicate. Adjacent to the phono
inputs are screwdriver-adjusted gain controls for the pho-
no preamplifiers, so that phono levels can be matched to

42

those of other inputs. A pair of binding-post terminals nor-
mally connected by a jumper wire can be connected to a
remote switch locared at the user’s listening position. The
switch then mutes the preamplifier for phone calls or other
interruptions. Associated with the on/off switch is a built-
in four-second time delay to eliminate any warm-up
“thumps” from the loudspeakers. Finally, there are four
switched a.c. convenience outlets and one unswitched out-
let. The overall dimensions of the Crown [C-150 are 17
inches wide, 8Y inches deep, and 5% inches high. It is
furnished with a metal dust cover. The price is $269; a
walnut cabinet is $33 additional.

® Laboratory Measurements. Our test unit was accompa-
nied only by a preliminary instruction manual and schemat-
ic, but was without detailed specifications. On the test
bench (and when connected into a music system), the
Crown IC-150 left no doubts as to its superior quality,
whatever the manufacturer’s specifications might be.

The tone controls had good, fairly conventional charac-
teristics, with the bass control having a sliding-inflection-
point (Baxandall) response. Considerable control was posi-
ble at frequencies below 200 or 300 Hz with negligible
effect on higher frequencies—a characteristic that we fa-
vor. The treble-control curves “hinged” at about 1,000
Hz, with a shelved curve for moderate boost or cut and
sloped curves at more extreme settings. The center settings
of the knobs produced a perfectly flat response (£0.25 dB
from 20 to 20,000 Hz) even when the tone-control bypass
switch was not used. Crown’s factory procedure calls for
individual alignment of the tone-control knobs for flat re-
sponse at their center positions, and the test results bear
this out. Beyond the audio limits, we found the frequency
response to be down only 0.3 dB at our test instrument’s
lower limit of 5 }z, and -1 dB at 225,000 Hz. The —3-dB
point was just a little short of half a megahertz!

The RIAA phono equalization was so accurate (£0.25
dB) that we may have been checking the residual errors of
our test setup. The loudness compensation progressively
boosted frequencies below about 200 Hz as the volume-
control setting was reduced, and provided a constant boost
at frequencies above 8,000 Hz. The low-frequency filter
had a 6-dB-per-octave slope below 70 Hz, and the high-fre-

(Continued on page 44)
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When it comes to fine stereo recelivers...

a Marantz is a Marantz
Is a Marantz.

That means Marantz not only makes the
finest most expensive sterec equipment
in the world, but also the finest least
expensive stereo equipment.
Take the Marantz Model
2215 FM/AM stereo receiver
for only $199.00. You're
getting 15 watts RMS per
channel, and exclusive Gyro-
Touch tuning. You’re also
getting the same Marantz
prestige, the same craftsman-
ship, and the same Marantz
quality offered in our most

expensive equipment. $1 99

If you’re a purist
and willing to pay
for perfection, then
you want the finest,
most expensive
stereo FM receiver
in the world. The
Marantz Model 19.
Yes, it is $1000. It
is the best stereo
FM receiver money
can buy. And will
more than justify
your investment.

*1000

Same name, same quality —regardless of

price. That's Marantz’ superior quality, inherent

in the full line of components priced from $1200.00

to as low as $139.00. And to complete your system, choose

a Marantz Imperial speaker system. mamsanmeosnmnlw.,
We sound better.

©1971 Marantz International $.A,, P.O. Box 998, Sun Valley, Calif. 91352. In Europe: 40, Rue de Chatelain, 1050 Brussels, Belgium. In Carada: Electrahome, Lid., Kitchener,
Oniario. Send for free catalog.
CIRCLE NO. 43 ON READER SERVICE CARD




Inputs and outputs of the IC-150) are mounted on a protruding
ledge, and their functions are called out on the panel above.

quency filter had a 12-dB-per-octave slope above 5,000
Hz. Both characteristics and frequencies are well-chosen
and were very effective.

The IC-150 is designed to be used with a power amplifi-
er that requires no more than 2.5 volts of input signal for
full output (this includes any power amplifier that we are
aware of). Its own sensitivity is such thar 86 millivolts
(0.086 volr) at a high-level input can produce a 1-volt out-
put, and at the phono inputs the sensitivity is adjustable
from 0.25 millivolt to 4 millivolts for a 1-volt output. The
corresponding phono-input overload points are 35 and
500 millivolts, which means that the IC-150 cannot be
over-driven by any magnetic phono cartridge, past, pres-
ent, or (probably) future. The noise level, using any input,
was 70 dB below 1 volt, unaffected by volume-control set-
ting. There was no detectable crosstalk betrween inputs,
and the stereo crosstalk was ~78.5 dB at the tuner inputs.

Knowing Crown’s reputation (well deserved, we might
add) for low-distortion audio circuits, we were not sur-
prised by the performance of the [C-150. The output
wave-form clipped sharply ar 11.4 volts, and the harmonic
distortion with a 1,000-Hz input signal was typically under
0.005 per cent up to 10 volts. At the 10-volt level, the
harmonic distortion at 20 and 20,000 Hz, respectively,
was 0.017 and 0.09 per cent. The IM distortion was 0.004
per centup to a 10-volt output. In other words, the Crown
IC-150 could fairly be described as essentially ““distortion-

less”” with any reasonable input and output signal level.
® Comment. There is little that can be said about the au-
dible subjective performance of the Crown 1C-150. It did
absolutely nothing except amplify, equalize, and control
audio signals without introducing any undesired changes,
and without any annoying idiosyncrasies (no clicks,
thumps, or buzzes with this unit!). We especially appreciat-
ed the smoothly adjustable PANORAMA control when lis.
tening through headphones (which must be connected to
the power amplifier, since the IC-150 does not have head-
phone outputs). The spatial configuration of the program
could be shifted from side to side in a manner befitting the
name of the control. And, more important, the reduced
separation it provided made headphone listening much
more satisfactory for us.

The IC-150s circuits deserve a brief comment. Except
for the phono inputs (each having four transistors), each
channel consists of nothing but a single integrated-circuit
operational amplifier such as those found in analog compu-
tors. These IC “op-amps” are powered by dual regulated
+18-volt supplies. The tone controls simply vary the feed-
back around the IC’s. All other controls—volume, balance,
and PANORAMA—precede the active part of the circuit,
and therefore have little effect on noise generated inside
the preamp. Although this, in effect, makes it impossible to
overdrive the unit, it requires truly quiet electronics to
avoid audible hiss. In addition, Crown recommends thar
the associated power amplifier have input-gain controls to
ensure the best possible signal-to-noise ratio. Since we
were never able to hear any noise from the speakers even
with open inputs, the IC-150 obviously has no problem in
that regard.

[t is noteworthy that most of the semiconductor comple-
ment of the IC-150 is in the power supplies and turn-on
time-delay circuit. Basically, the superb performance of the
preamplifier is provided by two tiny integrated circuits,
each no larger than a single transistor. This explains why
the inside of the IC-150 seems rather empty. But, in view
of the large number of inputs and outputs in the rear, the
unit could hardly be made smaller without sacrificing ease
of control and installation.

For more information, circle 158 on reader service card

Three Sony/Superscope Cassette Decks

TC-122

® WE have just tested three new Sony/Superscope cas-
sette tape decks in three price levels (the TC-122, TC-127,
and TC-160) that are perhaps as interesting for their differ-
ences as for their similarities.

TC-122

The TC-122 cassette deck is a relatively inexpensive ma-
chine and is about as simple as a cassette recorder can be. [t
has no controls other than the basic transport levers. In-
stead of recording-level controls, it relies on a fast-acting
audio limiter to prevent overload despite wide variations
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TC-127

in input-signal level. Playback levels (as on the other two
machines discussed below) are fixed. The TC-122 has a
stereo headphone jack and two miniature microphone
jacks as well as a pair of recording-level meters, but lacks a
PAUSE control and index counter. Like the top-priced TC-
160, it has the TAFE PILOT, a spot of light that moves
across a small window as the tape plays. When the tape
stops, so does the spot, alerting the user to shur off the
mechanism (none of these machines has an automatic shut-
off). The normally green TAPE PILOT glows red when re-

(Continued on page 46)
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Fach of these stubborn Norwegian engineers
thinks he designed the world’s best tape recorder.

Will you help settle the argument?

Leif insists that the only tape deck to own is the Tandberg
6000X. And we can’t quarrel with that. For $499.80, it does
more things better than decks that cost twice as much.
And both High Fidelity and Stereo Review ranked the 6000X
in a class by itself.

But when Per makes his case for the Tandberg 3000X,
we can’t dispute him, either. After all, if a home recordist
doesn’t need professional features like a limiter. stereo
echo effects, and peak reading meters that show playback
levels, why should he pay for them? Per swears that if he
blindfolded Leif, he couldn’t tell the sound of the 3000X
from the 6000X.

And it only costs $349.90.

TANDBER

TANDBERG OF AMERICA, INC., 8 THIRD AVENUE, PELHAM, NEW YORK 10803

Then Gunnar starts a whole new fight. He says the most
practical way to enjoy Tandberg sound is with the 4000X
recorder. That way, you get all the quality of a Tandberg
deck plus a buili-in Tandberg amplifier and two Tandberg
speakers. All for just $459. And it's portable.

We say they're afl right. Every Tandberg is the best
Tandberg. And all the arguments in the world won't settle
a thing.

Because the only person who can decide which
Tandberg is the best fcr you is you. Settle the question with
your Tandbzrg dealer. =

Soon.

In Canada Tandberg distributed by Engineered Sound Systems, Toronto, and Clifco Electronics, Vancouver.
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cording. Although the deck provides no control over re-
cording levels, the meters indicate when a signal is present,
and when they swing to the red region, it shows that the
limiter is in action. Price: $94.95.

® Laboratory Measurements. The TC-122 had a very
smooth but somewhat limited record-playback frequency
response. It was essentially flat from 200 to 7,000 Hz, and
was down 3 dB at 100 and 9,000 Hz with Sony extended-
range cassettes. The response with a BASF C-60 cassette
was quite similar, except that the output at frequencies
above 1,000 Hz was down several decibels. Playback re-
sponse, measured with a Nortronics AT-200 Standard Test
Cassette, was T2 dB from 55 to 10,000 Hz.

The audio-limiter circuit responded rapidly to excessive
levels, but took many seconds to recover from any appre-
ciable overload. If care is taken to keep average recording
levels below the red area of the meters, the limiter has
negligible effect on the recorded program. However, since
the limiter went into action with line inputs as low as 54
millivolts, or a microphone input of 0.17 millivolt, it
would be desirable to have some external control over in-
coming signal levels—which is not available at the tape-
output jack of component amplifiers or receivers.

The distortion of the TC-122 could not be made to ex-
ceed about 2 per cent, even with a 20-dB overload. A
20-dB increase in signal (in the limiting region) produced
only a 3- to 5-dB increase in the playback output. The
signal-to-noise ratio, referred to 0 VU on the meters, was
48 dB. The output signal for a 0-VU input was 0.66 volt.
Flutter was 0.16 per cent, a very good figure for a cassette
machine in this price range. In fast-forward or rewind
modes, a C-60 cassette was handled in 70 seconds.

TC-127

The TC-127 is a conventionally equipped deck, on
which recording levels are set by two slider controls and
monitored on the calibrated meters. A switch activates a
limiter circuit similar to that of the TC-122, which affects
only signals exceeding the 0-VU meter marking. A TAPE
SELECTOR switch adjusts the recorder for CrQ, tape by
changing only the recording equalization; bias and play-
back equalization are unaffected. The transport controls
include a PAUSE lever, and there is a three-digit index
counter with pushbutton reset. Price: $139.95.
® Laboratory Measurements. The input sensitivity of the
TC-127 was similar to that of the TC-122, and its output
was 0.44 volt. When the limiter was used, its action ap-
peared to be similar to that of the TC-122. The reference 3
per cent distortion level was reached at a +3 dB input
with Sony tape and +2 dB with CrQ,. The signal-to-noise
ratios at 3 per cent distortion were 53 dB with Sony tape
and 49 dB with Memorex CrO,. The flutter was 0.18 per
cent, and a C-60 cassette was handled in 100 seconds in fast
forward or rewind.

The middle-priced TC-127 also had a very flat frequency
response between 70 and 10,000 Hz, and was down 3 dB
at 45 and 11,500 Hz. With CrO, tape, the high-frequency
response was maintained to 15,000 Hz, although it had
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dropped about 6 dB from the mid-range level at that point.
The playback response rose below 200 Hz to +3.5 dB in
the 30- to 40-Hz region, but dropped off rapidly above
4,000 Hz. At 10,000 Hz, the output was down 13 dB from
the mid-range level.

TC-160

The TC-160 features a unique closed-loop tape-drive
system. Unlike other cassette mechanisms, which drive the
tape with a single capstan and pinch roller, the TC-160 has
two capstans and two pinch rollers, with one set of each
before and after the tape heads. The second capstan en-
countered after the heads rotates slightly faster than the
first capstan, thereby maintaining a positive and uniform
tension in the tape as it passes over the heads. This reduces
flutter and noise that result from imperfect contact be-
tween the tape and the head. The record/playback head of
the TC-160 is an improved design with a 1.5-micron gap
and a hardness and polish that are claimed to extend head
life. The input stages of the record/playback amplifiers use
FET’s to improve their noise and distortion characteristics.
The Sony TC-160 has all the control functions and features
of the TC-127, plus the TAPE PILOT indicator. Its twin
meters read playback as well as recording levels. Although
the line playback levels are fixed, there is a two-position
headphone-level switch. Price: $199.95.
® Laboratory Measurements. The TC-160 had some-
what greater input sensitivity than the other two units and

(Continued on page 48)

STEREO REVIEW



The Advent Loudspeaker Was
Intended to Match or Exceed the
Bandpass and Freedom from Distortion
of Any Loudspeaker System Used
in the Home, Regardless of Price.

The following excerpts are from reviews of the Advent Loudspeaker :

ELECTRONICS WORLD (Julian D. Hirsch):

“The shape of the curve above 6 kHz corre-
sponds almost exactly to the calibration curve
of our microphone, which indicates that the
true response of the speaker is virtually flat to
well beyond 15 kHz.

“The low-frequency performance of the
speaker system is even more impressive than
its high end. The flat, extended response to
below the lowest audible frequencies is genu-
ine, not the result of added distortion products
which can make an inferior speaker seem
better than it really is.

“In designing this speaker, the manu-
facturer had the goal of producing a speaker
comparable in performance to the best acous-
tic-suspension types previously available, at a
substantially lower price. We feel that the
company has essentially achieved its aims. It
has a silky smooth, balanced sound with well-
dispersed highs, and lows which can really be
felt, rather than merely heard. We can’t recall
having heard another speaker in its price class
that can match it.”

AUDIO:

“...the frequency response was flat, with
only =3 dB variations over the major portion
of its range. What is more important is that
the 45-degree off-axis response follows the on-
axis response to a remarkable degree, denoting
excellent high-frequency power response....

“One could say that at twice the price the
Advent speaker would be a good value, but at
$116 it is a bargain.”

THE STEREOPHILE:

“After several weeks of listening [te the

Advents] we still hadn’t found anything to
complain about. We couldn’t even find any
sonic characteristics to hang adjectives on, in
order to try to describe their sound. They
were, in fact, the least-colored loudspeakers
we have ever heard, and this includes the high-
est-priced systems currently available....

“By all the accepted standards of evalua-
tion...the Advents are as accurate reproducers

of sound as any top-line system we have
heard.”

STEREO REVIEW:

“The lows...remained strong and clean all
the way down to 20 Hz with very low distor-
tion....Without a doubt, the Advent is one of
the smoothest and widest-range speaker sys-
tems we have had the pleasure of testing....

“The tone-burst response was excellent
throughout, ranking with the best we have
seen from any speaker....

“The extreme low-bass reproduction, which
is one of the most expensive characteristics to
build into a speaker system, sets the Advent
speaker apart from anything else in its price
class. In this respect it can only be compared
to the best acoustic-suspension speakers sell-
ing for twice its price —or more.”
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The Advent Loudspeaker is available in
walnut finish at $116, and in a simpler vinyl-
clad walnut cabinet at $102. Both prices are
slightly higher in the west.
For complete reviews and the names of
nearby Advent dealers, please write:

Advent Corporation, 195 Albany Street, Cambridge, Massachusetts 02139.
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The recording controls on the TC-127 are grouped where the eye
can readily note the setting of each. The small rectangle be-
hind the meter window lights up when the machine is in the re-
cord mode. The recording-level concrols are of the slider type.

required input signals of 40 millivoles (LINE) or 0.1 milli-
volt (MIC) for a 0-dB recording level. The corresponding
output signal was 0.72 volt. Distortion reached 3 per cent
at +3 VU, at which point the signal-to-noise ratio was 49
dB with Sony tape and 47 dB with CrQ, tape. The limiter
action was similar to that of the other two recorders. In fast
forward or rewind, a C-60 cassette was handled in about
73 seconds. The dual capstan drive proved its worth, with
the measured 0.11 per cent flutter being the lowest we
have yet encountered in a cassette transport.

The record-playback frequency response of the Sony
TC-160 was =2 dB from 38 to | 1,500 Hz with Sony
tape-—good, but not outstanding. With the CrQ,, tape, the

response was the same over those limits, but sloped off
much more gradually at higher frequencies. For example,
at 16,000 Hz, the output with Sony tape was well below
the 1,000-Hz level. With CrO, tape, the output was down
only about 3 dB at the same frequency. The playback re-
sponse, as measured by the Nortronics test tape, had a
low-frequency rise similar to that of the TC-127, but was
down only about 3 dB at 10,000 Hz.

® Comparative Comment. [t is obvious from the test
data above that these recorders provide overall perform-
ance in proportion to their prices, which is as it should be.
They all acquitted themselves well in listening and use
tests. The limited measured frequency response of the TC-
122, to our surprise, had very little audible effect on its
actual sound. This may have been, in part, a result of the
good balance between high and low frequencies in its re-
sponse. On direct comparison with the recordings used for
dubbing our test programs, the loss of top-end highs could
be heard, of course. However, one did not tend to judge
its sound as deficient when heard by itself. With all three
machines, the headphone outputs, supposedly designed for
8-ohm phones, did not provide more than a moderate level
with medium- to low-efficiency phones.

The TC-127 and TC-160 sounded very much like each
other—and like the original program. The low flutter and
wide frequency response of the TC-160 would seem to put
itin the class of many good reel-to-reel recorders. Al-
though the signal-to-noise ratios of these machines might
not seem too impressive on paper, we can report that they
all sounded very quiet and rarely added any audible hiss to
the programs we recorded on them. All in all, the three
Sony recorders represent good values at their respective
prices.

For more informartion, circle 159 on reader service card

It's anything but standard.

Read what Stereo Review said about our
SR-T178DK in their November, 1970 article:

“The sound of the Standard SR-T178DK
was unusually good—one of the best of
this group of decks.”

“The frequency response of the SR-T178DK
with 3M Type 271 tape was flatter than
average.”

“The low-frequency response was better than
that of any of the other decks.”

“The guiet background came surprisingly
close to matching that of the Dolby
machines."”

Now, we've made it even better by
adding an SD/NS (super dynamic
noise suppressor system) and a
chrome dioxide switch. And we call it
the SR-T180DK. Otherwise, it's the
same superior unit with the same
outstanding features, including
automatic off control and ALC defeat
switch, in the same handsome,
walnut-finished wood cabinet.

The difference between standard
and Standard? Come in and hear
us out.

STANDARD.

STANDARD RADIO CORP., 60-09 39th AVENUE, WOODSIDE, N.Y. 11377; 13518 SOUTH NORMANDIE AVENUE, GARDENA, CALIF. 90249.
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Straight talk about a stylurs

Listen carefully and you can still hear some audiophiles refer to the record
stylus as...“the needle.” Although we are not about to quibble over
semantics, we would like to go on record, so to speak, as observing that the
stylus of today bears no more resemblance to a needle than it does to a
ten-penny nail. In fact, it is probably the most skillfully assembled, critically
important component in any high fidelity system. It must maintain flawless
contact with the undulating walls of the record groove — at the whisper-
weight tracking forces required to preserve the fidelity of your records
through repeated playings. We put everything we know into our Shure
Stereo Dynetic Stylus Assemblies — and we tell all about it in an informa-
tive booklet. “Visit To The Small World Of A Stylus.” For your copy, write:

222 Hartrey Ave., Evanston, |ll. 60204 Y | =4 =
49
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A new concept in tape decks:
Superior Sound/Low Noise

They're so good, TEAC heads carry a life-time guarantee.

Meet the revolutionary Superior Sound/Low Noise (SL)
Series by TEAC, the only tape decks in the world designed to
fully exploit the superior recording characteristics of the new low
noise/high output tapes. As such, they are the most advanced,
most professional tape decks that money can buy.

To understand what makes them so different from past tape
decks, it is necessary to look at the recording requirements
of the new low noise/high output tapes. These tapes require
greater recording bias current, higher recording signal level,
wider frequency range and residual preamplifier noise to
perform to their full potential.

Until now, these requirements were beyond the capability
of virtually all recorders. Here’s how TEAC’s industry-leading
engineering has changed all that in the new SL Series.

New front panel bias switch

Controlling both bias and recording equalization, this front
Low noise panel switch reduces

tapc noise and hiss to a level

" below audibility, permits

-------fsundsa 3 greatly improved signal-
to-noise ratio, wider
dynamic range and lower
distortion when used
with the new type tapes.
The results are a new
clarity and brilliance
of tone never before
possible. It also maintains
full compatibility with
your present tape library.
Run your favorite tape through an SL Series decks and you’ll
notice a vast improvement in performance.

New meter level switch

To handle the higher recording signal levels demanded by the
new type tapes, this control permits expanded
scale operation by an additional 3 dB to
ensure a better signal-to-noise ratio and
dynamic range expansion. This is TEAC’s new
engineering innovation developed exclusively
for low noise tapes.

Large expanded scale VU meters

Tied in with the meter level switch, a pair
of professional, semi-linear, expanded scale

Saturation

tevel
Regular pont of tape
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reading tape
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0d8 ——
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20—
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pe
60— and amplifier

(Relation of noise to recording tape)

4010SL

VU meters is used on all SL Series decks. Meter accuracy and
sensitivity are assured when recording or playing back at higher
recording signal levels.

New high density ferrite heads
s SL Series tape decks (6010SL,
7010SL, 7030SL) are equipped
with newly developed high
density ferrite heads that
are so good they carry

an original-owner lifetime

guarantee. Composed of

an extremely hard ferrite
material impervious to wear, they permit TEAC engineers to
design and manufacture heads to a degree of mechanical
precision not possible with laminar construction techniques.
This extends all the way down to polishing. With their sparkling,
mirror-like finish, the heads prevent dust and tape oxides from
adhering to head gap thus assuring continued high frequency
response over extended periods of time.

New low noise preamplifiers

Designed for the low noise concept, SL Series tape decks
incorporate new record and playback preamplifiers built to
professional standards with wide dynamic margins of performance.
Selected low noise IC and silicon transistors are used throughout
to reduce residual noise to new lows,

These revolutionary SL Series features are available in
the following models: 4010SL $499.50, 6010SL $699.50,
7010SL $899.50, 7030SL $799.50.

If you're ready to make the move to the new generation
of recorded sound, audition one of these
great new tape decks today at your
nearest TEAC dealer, r

7030SL

60108SL

TEAC Corporation of America: 7733 Telegraph Road, Montebello, California 90640 Phone: (213) 726-0303

Authorized TEAC Distributor in Canada: White Electronic Development Corporation (1966) Limited, 3041 Universal Drive, Mississauga, Ontario,

Canada Phone: (416) 625-5404 /| TEAC EUROPE N.V., Kabelweg 45-47, Amstezdam-W.2, Holland Phone: 020-12 44 04 / TEAC Corporation of
® Japan: Sales Office: 1-8-1 Nishi-Shinjuku, Shinjuku-ku, Tokyo
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VANGUARD
RECORDINGS FORTHECONNOISEUR

CARDINAL — BACH GUILD

*Our own HANDEL renaissance, authentic,
exciting. All with the Amor Artis Chorale
and English Chamber Orchestra.
JOHANNES SOMARY, conductor

ALL THREE CHOSEN BY STEREO REVIEW
AS A “RECORD OF THE YEAR"

MESSIAH with Margaret Price, Yvonne Min-
ton, Alexander Young, Justino Diaz VCS-
10090/1/2 (3 discs)

JEPHTHA with Maureen Forrester, Helen
Watts, Alexander Young, John Lawrenson
VCS-10077/8/9 (3 discs)

THEODORA with Heather Harper, Maureen
Forrester, Maureen Lehane, Alexander Young,
John Lawrenson VCS-10050/1/2 (3 discs)

NOW AVAILABLE

JUDAS MACCABEUS—Complete—with Heather
Harper, Helen Watts, Alexander Young, John
Shirley-Quirk, English Chamber Orchestra;
Johannes Somary, conductor (3 discs)

PAGANINI: CAPRICES (Complete)

Paul Zukofsky, violin VCS 10093/4 (2 discs)
“Extremely rewarding . . . Zukofsky proves
that he is a man for all musical seasons.”

—George Jellinek, Stereo Review

BEETHOVEN STRINGS QUARTETS — PLAYED
BY THE PHENOMENAL YALE QUARTET
Quartet No. 13 in B flat, Op. 130 VCS-10096
Quartet No. 16 in F, Op. 135, and Grosse
Fuge, Op. 133 VCS-10097

The Late Quartets (Complete) VCS-10101/4
(4 discs)

INTRODUCING THE AMERICAN TRUMPET
VIRTUOSO—-MARTIN BERINBAUM Concertos
by Haydn, Hummel, Torelli, Albinoni—English
Chamber Orchestra, Johannes Somary, con-
ductor

TCHAIKOVSKY: SERENADE, Op. 48—PROKO-
FIEV: CLASSICAL SYMPHONY—ARENSKY:
VARIATIONS ON A THEME OF TCHAIKOV-
SKY—English Chamber Orchestra, Johannes
Somary, conductor VCS-10099

VANGUARD
CLASSICAL TWOFERS

A TREASURE FOR MUSIC LOVERS

THE BEST OF BACH Harpsichord Concerto
in D minor — Violin Concerto in E major —
Brandenburg Concerto No. 2 — Suite No. 2
in B minor — Toccata and Fugue in D mi-
nor, Etc. VSD-701/2

THE BEST OF STOKOWSKI Vivaldi: Concerto
Grosso In D minor — Mozart: Serenade in B
flat for 13 Winds, K. 361 — Virgil Thomson:
The Plow that Broke the Plains — Stravin-
sky: L'Histoire du Soldat — Bach: Choral
Preludes VSD-707/8

THE BEST OF THE VIRTUOSO INSTRUMEN-
TALISTS Mozart: Horn Concerto in E flat,
Flute Concerto No, 1 — Vivaldi: Concerto in
A minor for Two Violins, Concerto for Two
Trumpets, Guitar Concerto — Cimarosa: Oboe
C‘?;jc%rlo—Weber: Clarinet Concertino VSD-
7 1

MAHLER IS HEAVY Symphony No. 4 In G —
3 "Night Music'' movements from Symphony
No. 7, Maurice Abravanel, conductor, Utah
Symphony. VSD-711/12

THE WURST OF P.D.Q. BACH Concerto for
Horn and Hardart — Cantata ‘‘Iphigenia in
Brooklyn''—New Horizons in Music Apprecia-
tion of Beethoven's 5th Symphony — Schlep-
tet in E flat major — What's My Melodic
Line — Unbegun Symphony — Fugue in C
minor for calliope — Oratorio “The Season-
ings'" — Madrigal VSD-719/20

THE INSTRUMENTS OF THE ORCHESTRA
2 Records complete with 12 page booklet
VvSsD-721/22

VANGUARD RECORDING SOCIETY, INC.
71 West 23rd Street, New York, N.Y. 10010
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GOING

ON RECORD

By JAMES GOODFRIEND

Mausic Editor

MUSIC—WITH PICTURES

HE first International Cartridge TV

Conference took place in Cannes in
the summer of 1970. It was attended by
more than seven hundred interested par-
ties, representatives of equipment manu-
facturers, TV and motion-picture execu-
tives, lawyers, etc.—the expected group-
ing. But out of that sizable crowd there
were no more than fifteen representatives
of record companies. That information
came out at the International Music In-
dustry Conference at Montreux this past
summer, and in all the talking at Mon-
treux about video (and there was a lot of
it), one feeling was again and again rein-
forced: the record companies are fright-
ened of the video medium.

First, a little background information.
Home video tape or discs is, in the minds
of most experts, at least five years away
from being a commercially viable medi-
um. There are a multitude of different
systems—the CBS EVR system, RCA’s
SelectaVision, Teldec’s video disc, differ-
ent cartridge systems by Sony, Philips,
Ampex, and Avco, and a film system by
Kodak. None of these systems are com-
patible with one another.

In addition, there has been, for five or
six years now, a promotional oversell on
the whole concept of cartridge or disc
TV, an oversell on the imminence of it.
We were told back in 1965 to warm up
our TV sets, things were thar close. But
to date we still do not have a home sys-
tem purchasable for under $500, we do
not have anything resembling national or
international standards, we do not have a
channel of distribution for software, nor
even general agreement as to whether
rental or outright purchase of programs
by the consumer is the more feasible
method. In other words, there are a hell
of a lot of details to be worked out yert.

Burt all this really has little present im-
port for software manufacturers, those
who will choose the video repertoire and
produce the video recordings. Program
material, after all, once recorded, can be
made available in any format the market

calls for. Nor is it whar is frightening the
record manufacturers, who, one would
think, would be out there taping away at
every opportunity, building up a catalog
of material for the future. They aren't.

There are two things scaring the record
companies. First of all, they have no pre-
vious experience with video and they
think that they are going to get trampled
on by the motion picture and TV inter-
ests, who have the experience (and who
also have huge backlogs of previously
used material which might prove to have
new commercial significance). This, of
course, in a favorite term of the day, is a
“self-fulfilling prophecy.”” The more the
record companies stay out of it, the more
the field will be dominated by others. In
the whole discussion at Montreux of what
record companies might bring to the vid-
eo field, the only generally approved sug-
gestion was distribution, the weakest
point of the record business today.

The second thing that scares the record
companies about the video field is that
they have no idea what to record. Perhaps
nothing gives a better idea of the state of
the business today than that fact. The
companies reason as follows: we have to
record today what we might be selling
five years from today. Do we know who
the superstars of tomorrow will be? No,
we don’t. Will roday’s big stars be big
stars still in five years? Probably not.
Even five years from now, initial sales
will be slow. Then what do we do?

Gentlemen, I have a whole new kind of
music for you, even several new kinds of
music, all with video potential. One of
them is called opera, and one is called op-
eretta, and another is called ballet, and
still another is called musical comedy, and
still another is called incidental music—
incidental, that is, to a vid