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S-15 S-11 S-12

S - 14, $49.95 Scott’s bookshelf speaker system is specially designed to provide superb sound in a limited space.

2

Components: 6” woofer, 3” tweeter; Frequency range, 50-20,000 Hz; Impedance, 8 Ohms; Power handling capacity, 28
Watts; Amplifier power requirements, Min. 7 Watts; Enclosure, air suspension; Controls, tweeter level; Cabinet style,
contemporary hand-rubbed oiled walnut; Connectors, binding post and phono jack; Dimensions, 16” x 10” x 614",

S -10,$79.95 Scott’s deluxe compact speakers give you extended range performance in a “place-anywhere” size.

Components: 10” woofer, 5” dual-cone midrange and tweeter; Frequency range, 40-20,000 Hz; Impedance, 8 Ohms;
Power handling capacity, 50 Watts; Amplifier power requirements, Min. 7 Watts; Enclosure, air suspension; Controls,
midrange/ tweeter level; Cabinet style, contemporary hand-rubbed oiled walnut; Connectors, binding post and phono
jack; Dimensions, 23" x 1134” x 9”.

S - 15,$119.50 Scott introduces the S-15, a compact 3-way system . . . the best value in the medium price range.

Components: 10” woofer, 4!2” midrange, 3” tweeter; Frequency range, 35-20,000 Hz; Impedance, 8 Ohms; Power handling
capacity, 60 Watts; Amplifier power requirements, Min. 7 Watts: Enclosures, air suspension; Controls, midrange/

tweeter level; Cabinet style, contemporary hand-rubbed oiled walnut; Connectors, binding post and phono jack;
Dimensions, 232”7 x 1134”7 x 9”.

S —11,$149.95 Great reviews mark the Scott S-11 3-way system as the audio professional’s top choice. Components: 12”

woofer, 5” midrange, 2V2"” tweeter; Frequency range, 35-20,000 Hz; Impedance, 8 Ohms; Power handling capacity,
60 Watts; Amplifier power requirements, Min. 10 Watts; Enclosure, air suspension; Controls, midrange/tweeter level;
Cabinet style, contemporary hand-rubbed oiled walnut; Connectors, binding post; Dimensions, 24” x 1414” x 10V4".

S-12,$274.95 This is Scott’s best, the luxurious S-12, with removable grille cloth easily switched to match any decor.

/o

Components: 15” woofer, 5%4” midrange, 22" tweeter; Frequency range, 30-20,000 Hz; Impedance, 8 Ohms;
Power handling capacity, 80 Watts; Amplifier power requirements, Min. 10 Watts; Enclosure, air suspension;
Controls, midranges/ tweeter level; Cabinet style, classic hand-rubbed oiled walnut; Connectors, binding post;
Dimensions, 27” x 21”7 x 16”.



Maybe it’s a boomy bass, or an overemphasis on

treble. Most speakers do it, . hd
and some are designed to do Our lS enln Wl
it. You may not even mind
the effect. But is this really
the absolutely faithful cott
reproduction you paid for?
If you enjoy adding emphasis to
selected parts of the music, that’s S eakers
your prerogative. But don’t let your ®

speakers do it for you! There are tone

Listen carefully. Chances are, your speakers are
adding their own distorting coloration to the music. mpl Ove
®

controls on your receiver or amplifier that do the
job much more predictably and pleasingly.

The best speaker is still the one with absolutely even response; with no colcration
of the highs or the lows. This is the kind of speaker that Scott makes.

Scott engineers design every component part of Scott speaker systems. It’s iar more
difficult than using ready-made components, but Scott won’t accept the bias built
into “off-the-shelf” parts. Scott’s Controlled Impedance speakers
are designed specially for use with today’s solid-state equipment.
Custom-designed woofers, tweeters, midranges, and cross-over
circuitry are carefully matched in solid, air-tight enclosures. And
each individual speaker system must survive the scrutiny of both
electronic instruments and trained ears before it’s allowed to
leave the Scott factory.

As a result, Scott speaker systems are completely honest; what
goes into them is what comes out of them. They won’t cover up
for a poor receiver or turntable. Neither will they distort the
perfection of a good component system.

And that’s what Scott believes great speakers are all about.

SCoTT

S-14 S-10

H. H. Scott, Inc., Dept. 245-05, Maynard, Massachusetts 01754.

© 1968, H. H. Scott, Inc.
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you could
look through
your speakers,

what would you see?
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Introducing

a new product in the Garrard line...
the synchronous

with magnetic cartridge pre-installed,

pre-mounted on

its base, and
ready to
use.

Here now, the latest concept in conven-
ience...the Module SLx, a new Garrard
automatic turntable with the remarkable
synchronous Synchro-Lab Motor™, in a
new integrated format: turntable:
matched, high performance magnetic car-
tridge; and base together. It's the com-
plete record playing section of a stereo
music system—ready to plug into your
other components and play. The entire
package costs only $69.50. .. contains all
the advanced Garrard features you should
require in a fine record playing unit.

M Pencil-thin, ultra-low mass, ultra-light,
dynamically balanced tubular tonearm

W First quality magnetic cartridge with
high compliance, diamond stylus... pre-
installed

o

Gang

B Long-lever cueing and pause control
for both manual and automatic play

M Built-in stylus pressure adjustment
with accurate scale from O to 5 grams.
(Unit comes pre-set to correct tracking
force.)

B Adjustable counterbalance weight,
locks into position. (Unit comes pre-set to
correct dynamic balance.)

M ‘Swing-away’’ overarm, locks clear of
turntable at back of unit for single record
play

B Oversized turntable with cistinctive
aluminum trim ring and mat

M New simplified, one-lever speed-and-
size control for 33, 45, 78; 127, 10", 7"

M Pre-mounted on official Garrard wal-
nut/ebony base

Bl Two interchangeable spindles, for au-
tomatic and manual cperation

B Ultra-compact; fits easily into small
record-changer space

Ay

M Synchronous speed Synchro-Lab Mo-
tor for guaranteed constancy, unwavering
musical pitch

For complimentary, full-color Compara-
tor Guide describing all the new Garrard
models {priced from $37.50 to $129.50,
less base and cartridge), write Garrard,
Dept. AE-5, Westbury, N.Y. 11590.

arrard

World’s Finest
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By WILLIAM ANDERSON

PUBLISHER
PHILLIP T. HEFFER

EDITOR
WILLIAM ANDERSON

MANAGING EDITOR
WILLIAM LIVINGSTONE
MUSIC EDITOR _ e Y ;
JAMES GOODFRIEND - _ S ¢

TECHNICAL EDITOR ‘ . s -

— man | ENTORIALLY SPEAKING

AR [ MOZART'S GREATEST HIT

ART DIRECTOR
BORYS PATCHOWSKY

OR OVER a quarter-century now the American public has been permitted to

PRODUCTION ASSISTANT I s}?arc V\:Ith thF motion-picture mdustry,_\'m radio ‘d[-]d TV, a vernal orgy of

JOYCE PARKER ' surprise, disappointment, outrage, and self-congratulation called the Academy
|

TECHNICAL ASSISTANT Awards. The affair has taken on in that time some of the aspects of a religious rite,

_ i S with a litany (“may I have the envelope, please™) all its own. The ceremonial
category of principal interest around here is, naturally, the one called “"Music
(Substantially Original),” won for 1966 by John Barry for his score for Born

Free. Those with long memories will recall that the irony of this category was

CONTRIBUTING EDITORS
CLIVE BARNES
MARTIN BOOKSPAN
HANS H. FANTEL
WILLIAM FLANAGAN

DAVID HALL amusingly pointed up years ago by composer Dimitri Tiomkin who, in accepting
NAT HENTOFF | his Oscar for the music for I know not what film. seized the opportunity to thank
JULIAN D. HIRSCH : . . . i - 2 '
GEORGE JELLINEK | all those whose help and inspiration had made it possible for him to win:
:f’\({’)’l“ tlli’x‘\;}? Beethoven, Ravel, Tchaikovsky, Schubert, Mozart, and so on. Film music of that
DRUMMOND McINNIS period way largely cribbed from the classical composers, and though vice is not
,,Llilu\{ ll:ihDL\ made virtue by confession, Mr. Tiomkin's admission may perhaps have signaled
ERIC SALZMAN the beginning of a new, more responsible era in film music: it has gotten better

EUROPEAN EDITOR since then.

FREDERIC GRUNFELD This issue went to press before the April 8 broadcast of the 1967 Awards, so
LONDON EDITOR | I do not know who this year's substantially original winner is. I A_ln quite suArc it
HENRY PLEASANTS was not Wolfgang Amadeus Mozart, though he ought to have been in tie running:

ADVERTISING SALES MANAGER the music for the Swedish film Elvira Madigan makes extensive use of the Andante
LAWBENCE SPORN from his Piano Concerto No. 21 in C Major, in a performance for Deutsche Gram-

ADVERTISING | mophon by Geza Anda (SLPM 138783). The film is visually one of the most
SERVICE MANAGER ? strikingly beautiful this movie-goer has ever seen, the story one of those world-
ARDYS C. MORAN | . . ; e .
Saitorial and) fxesutive. Omess well-lost-for-love pastoral tragedies that deserves a four-handkerchief rating with
Ziff-Davis Publishing Company . , ~ ‘ . ¢ -
One Tark Avenue, New York. New York 10016 the ladies. Anda’s performance (he is both soloist and conductor) is fittingly a
Fa n Advertising M: : Jerry Sweene, 3 . R - . Y
Paal'i 4.0:1.,.';.1.‘.,..m‘“ Sullivan ceney romantic one, and since the music runs through the film like a golden thread, it
Midwestern ()A'..-.I»‘ o o " e 5 . ‘ 2 . ' .
312 ¥SGlbdps  wan Avenue, Chicago, Lilinols 60601 rather makes its point. Audiences have apparently been rushing out of the movie
\dvertising Manager: Jerry Sweeney 5 = A .
Nostern ofee house straight into the nearest record store, and the recording, which has been
Beverly Hills. Califor 1 V0211
213 CRestview 4-026

Bitadshaw 21161 resting uneventfully in the catalog for several years, has sold over 20,000 copies

Western Advertising Manager: Bud Dean

i Mansion since the New York opening of the film, with the rest of the country still to be
4 a. Shibuya-ku - s :
Teiophones To2-2011.3 heard from. Deutsche Grammophon has been promoting the album smartly (it
Cir 1ation Mice ~ . . ~ . ot . ~
Portiand Pace. Boulder. Colorado 80302 had already won a Grand Prix du Disque) by affixing a “contains theme from

TRIBUTIONS must be accomparied
: and will be handled with reason-
able ¢ ', publisher assumes no responsi-
bility for return or safety of art work, photography
Oor manuscripts,

Elvira Madigan” sticker on the front, and this may be Mozart’s biggest chance for
popular success since Yella Pessl played his A Major Piano Sonata in Wnthering
Member Audit Bureau of Circulations

Heighty years ago.

o What does it all mean? At the very least that other movie makers will soon be
HIGIT FIDELITY. N

combing the classics for “themes” suitable for film music rather than hiring

z
o - -
s%mcp# someone to steal from them, and that more of the better composers may work up
g enough courage to compete with the originals. A number of people will discover,
e DAYIS NUBLISHING COMPANY @ (1046-1053) whether they ever buy another picce of classical music or not, that at least it doesn’t
$ Zi ¥ ent = H 24 g
Executive Vice President bite. Clever concert pianists should be programing the concerto at once, and there
e Presider F e . " . - g .
"Vice President, Cireulation should soon be a number of popularized” versions of the "Elvira Madigan
i, Vice President, Marketing ¢

Hlebtronics Diviafon o | resident, _ theme” for instrumental groups of varying sizes (Mozart would have done it
Athur W Butgw. Vo oiotits Crentive Services . . N = .
Blward D, Mumfclt, Vice Fresiaont., AorisaoBiviston himself, given the chance). All to the good. But I hope we will be spared any

Irwin Robinson, Vice Pr ravel Division

sident, T

vocal versions: bad lyrics drive out good music.
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KING KAROLMAH. ORDER
SPECIAL
ALWAYS HAS ALL THE RECORDS AND TAPES!
COLUMBIA’S EXCITING NEW LABEL ...
Great Artists ... Great Recordings ... Great Music

At A Fraction Of Their Original Price

“The sources are gratifying for their musical riches.” —The New York Times

will be pleased because there is a whole series of discs in-
e cost was q high. And those not concerned about price
sure in the reissue of certain valuable cutouts as well as the first do-
release of some highly worthwhile material from the European Harmonia Mundi
, most of which would have been lifficult to acauire in this country regardless of cozt.”’

SPECIAL

SALE PRICE. . . dk niimon o

—HiFi/Stereo Revieu JOCRMTE

TWO CONCERTOS
FORTLARPSICHORD
@ \NDORCHESIRA

CHECK ALBUMS DESIRED AND SEND NOW WITH REMITTANCE AND COUPON BELOW

YOUR ORDER WILL BE PROCESSED THE DAY RECEIVED

3 Records*
LRI Zz=BEETMIOVEN = AL - T ¥
@ S CHOPIN GIESEKING ‘ ?ég%u';l‘\‘\&;{'{"{}};“ @.\l.\l{\ GARDEN
WALIZES @ VON KARMAN SO
a; ::»_f =t % i : :
3:;:? ; ;

|
|
|
BEECHAM Mono Stereo NEWYORK PRO MUSICA ANTIQUA Mono ]
Mozart: The Last Six Symphonies (35 & 41) 32 36 0009 [ Elizabethan Verse & Its Music/Auden read- 3216 0171 []
BUDAPEST STRING QUARTET ing . X [ ]
Brahms: Piano Quintet (Curzon) 3216 0173 [ Monteverdi: Madrigals 32 16 0087 []
Mozart: Piano Quartets (Szell) 3216 0139 [ . RAMPAL ) l
CASADESUS = {13216 0213 Music for Flute & Guitar (Guilliani, Loiel- 1
Beethoven: Piano Concertos 1 & 4 32 16 0055 let, etc.)
Ravel: Piano Music (with Gaby) 32 36 0003 [] ) SZERYNG ) ) ]
CAGALS (A 3-Record Set) Bag:halig:ccompamed Violin Partitas & (332R3ei 0(51:3 0 1
Schumann: Cello Conc;rto/Pieces in Folk 32 16 0027 (] WELITSCH ; ‘ —
Style Strauss: SalnmevI:Imal Scene & Other Arias 32 16 0077 [] l
GARDEN
The Great Mary Garden 32 16 0029 [ el The Nine Symphonies (Com- el R :
GOBERMAN . ec. Set
Bach: The Six Brandenburg Concertos %2 26 0013 ] Brahms: The Four Symphonies (Complete) (332R36 Ogog O p
(2-Rec. Set) ec. Set)
Corelli: 12 Concerti Grossi, Op. 6 32 36 0001 ] Mahler: Symphony Mo. 4 (Halban) 32 16 0025 | 1
(3-Rec. Set) THE FAR OUT SOUNDS OF ELECTRONIC MU
N ) = sic
Corelliz 12 Trio Sonatas, Op. 4 (ngeas Os(ﬁ? - (13216 0153 Boulez: MarleNau ;ars Maitre/Stockhausen: 32 16 0154 [] 1
. ; 2 16 Zeitmasse Nr.
Haydn: Symphonies 2, 2.2 2 s H [132 16 0155 Extended Voices—Oliveros/Cage/Lucier— 32 16 0156 [] I
H:yd:: Sy:;ph?)n!:s 788 32 16 0051 (] Brandeis University Chamber Chorus 1
Hayd': Symph "iles 910 11 35 16 0081 [ Music Of Our Time—New Sounds in Elec- 32 16 0160 [ ]
Haydn: SV ph‘"‘i : 1% 13 14 35 16 0115 h tronic Music—Reich/Maxfield/Oliveros - 1
H,V N3 AYMPRONIES 2Ly, 23y = {73216 0161 Music Of Our Time—New Music in Quarter 32 16 0162 [] i
aydn: Symphonies 15, 16, 17 .~ 3216 0165 [ | Tone Ives/Macere/Hampton, etc.—Pap- )
Prokofiev: Clasglqzﬂ Symph./Lt. Kije Suite 32 16 0083 (| pastravou ! . l
Schibsets <dlatinizhad Symphony/Magnif- 32 16 0009 [ ] (13216 0157 Music Of Our Time—A Second Wind for 32 16 0158 (] i
Vivaldi: Concertos for Winds 32 16 0011 [] Ocgan: Musmsa/ Wolki/KagelTudoe
Vivaldi: Concertos for Strings, Vol. | 32 16 0053 [| OUTSTANDING RECORDINGS FROM THE FAMED 1
Vivaldi: The Four Seasons 3216 0131 [ HARMONIA MUNDI| COLLECTION 1
:,“'“'dff Concertos For Strings, Vol. 11 3216 0137 [ (] 32 16 0049 Music for the Baroque Oboe-Telemann/ 32 16 0050 []
ivaldi: Oboe Concertos C.P.E. Bach, Loeillet—Piguet/Lange/ 1
~ KIRKPATRICK Rogg
Scarlatti: 60 Sonatas, Vol. | 32 26 0007 [ [1]32 16 0163 Odyssey of the Young Mozart, Vol. | 321601647 |
) (2-Record Set) Mozart in London/Frankfurt Chamber Or- i
Scarlatti: 60 Sonatas, Vol. 1l 226 0011 ] chestra
(2-Record Sef) 32 16 0035 Renaissance Dances—Lionel Rogg/Ancient 32160036 ] |
~ LEHMANN Instrument Ensemble of Zurich =
Songs of Vienna & Other Light Lieder 3216 0179 ] ]
o LEVANT
Rublnstain: Gancarto No. 4 3216016901 | FREE Shipping Anywhere in USA and APO & FPO Addresses!
Chopin: Waltzes 32 16 0057 ] (Add 15% for Foreign Shipments-Minimum Charge $1.50)
Grieg/Schumann: Plano Cancertas 3216 0145 [ Send check or M.0. with order—Minimum order 3 Records™ ryrlfl
Ives: Sonata r(i:t:-'ol oD 32 16 0059 []
MEL IR/TRAUBEL -
Wagner: Tristan and Isolde-Highiights 32 16 0145 ] KING KAROL RECORDS Dept. SR5 1
uL! . "
Berlioz: Symphonie Fantastique 32 16 0205 [ P.O. Box 629, Times Sq. Station, New York, N.Y. 10036 1
Prokofiev: Romeo and Juliet Ballet Suites 32 16 0037 [] Enclosed fmd $ Send to: |
Shostakovich: Symphony No. 10 3216 0123 [}
Stereo Showpieces: Marche Slave, Night . I
on Bald Mountain, Capriccio italien 1
Tchaikovsky: No. 6 (‘‘Pathetique’’)
------------------------—----'N.Y.Skﬂeresidenlspleasein(ludeloml Sales Taxes ----“
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Irom
LONDOX

RECORDS ®

Ponchiel
LA GIOCONDA

Renata Tebaldi, Marilyn Horne,
Carlo Bergonzi, Robert Merrill
—Orchestra of L’Accademia di
Santa Cecilia, Rome—Lamberto
Gardelli

Stereo OSA-1388

Sirauss
ELEKTRA

Birgit Nilsson, Regina Resnik,
Tom Krause, Marie Collier,
Gerhard Stolze — The Vienna
Philharmonic Orchestra—
Georg Solti

Stereo OSA-1269

Mozart
LA GLEMENZA DI TITO

Teresa Berganza, Werner
Krenn, Lucia Popp and other
soloists—The Vienna State Op-
era Chorus and Orchestra—
Istvan Kertesz

Stereo OSA-1387

JOAN SUTHERLAND

THE GOLDEN AGE
OF OPERETTA

The beloved soprano in a de-
lightful excursion into the world
of operetta as it existed in
America, England, France, Ger-
many and Austria.

Music by Romberg, Friml, Her-
bert, Offenbach, Lehar, Fall and
others.—The New Philharmonia
Orchestra—Richard Bonynge

Stereo OSA-1268

LETTERS TO THE EDITOR

Battle of the Beatles

@ Please cancel my subscription to HiF1/
STEREO REVIEW at once. Any critic has the
right to express his “opinion” if he is able
to do so in a minimally civil manner which
convinces the reader of his competence. But
Rex Reed’s swinish “review” (March) of
the Beatles’ “Magical Mystery Tour” is no
more than a diffuse, sloppily written adver-
tisement of the self-regard and downright
incompetence all too familiar from his pre-

vious journalistic efforts.
Mark P. FALONGA
Madison, Wis.

@ Mr. Reed strays from the truth in the case
of his review of the Beatles' “"Magical Mys-
tery Tour.” I suggest he listen again, for-
getting his presumptuous critical role, for-
getting the rhetoric of disgust. That is not a
Beatle imitating a priest at the end of I Am
the Walrus. 1t is what appears to be a pro-
fessional performance of lines from Act IV,
Scene VI, of Shakespeare’s King Lear.
Howarp H. DININ
Boston, Mass.

® | have been a steady reader of HiFi/
STEREO REVIEW for over two years and have
never had any major complaints. Now I must
express my feelings about a recent review of
the Beatles” “Magical Mystery Tour.”

Rex Reed attacks the Beatles as perform-
ers, using such well-chosen adjectives as
"untalented, tone-deaf, farcical, stagnant,”
etc. It is interesting to note that the Beatles’
last release, “Sgt. Pepper,” was one of the
best records of the past year, according to
your magazine. Not bad for some boys who
have no talent. I wonder what Mr. Reed is
referring to when he calls the songs distorted,
Fool on the Hill being the “only item on the
disc that is not distorted so much that you
can’t understand the lyrics.” I understand the
lyrics. Certainly there are a few places where
I miss a word or two, but I also miss words
in the Missa Solemnis and Mahler’s Eighth.
Oh well, two more examples of untalented
musicians turning out "‘salacious drivel.”

STEPHEN A. NAFTILAN
C]ll‘L.IA;u’ ”]

@ Samebody please tell Rex Reed that what
he hears at the end of the Beatles’ song I A
the Walrns is a quotation from Act IV,

Scene VI, of King Lear. (I am no authority

on Shakespeare: T read that somewhere, I
think in Sazurday Review.) The point is
that Mr. Reed's interpretation of it as a
Beatle "mocking a priest in the confessional”
is typical of the review as a whole. Here we
have something new, something experiment-
al, after we have had surrealism in other
art forms for a long time, and all Mr. Reed
can think of to say about it is that it is
“phony, pretentious, overcooked tripe.”
Whether it is successful or not, I think it is
more than that. Let Mr. Reed stick to bossa-
nova mood music, where his enthusiasm will
carry him through.

DoNALD M. CLARKE

Kenosha, Wis.

® I am writing regarding Rex Reed's review
of “"Magical Mystery Tour” by the Beatles.
Let me first point out that the set of songs
from the television show were scheduled for
release as two 45-rpm EP’s. However, EP's
do not sell well in the United States (they
aren’t even manufactured here any more),
so Capitol set it up as an album with the
Beatles’ permission, although they did not
like it.

Why should you select Rex Reed to re-
view this album when obviously his tastes
are in another field? Of course, “"Magical
Mystery Tour” is not another “Sgt. Pepper,”
but it is surely the top offering issued since
then. How can he say I Am the Walrus is
“ugly to hear”? I think the orchestration
and electronic effects make it a brilliant
piece of surrealistic music. Strawberry Fields
Forever is easily the most beautiful music
of our times.

The trouble with Mr. Reed is that he had
his mind made up long before he heard the
album.

STEVE HALL
Tulsa, Okla.

@ [ am writing to you because I think that
most people who agree with a piece of criti-
cism generally do not feel the urge to write
letters congratulating the critic for his per-
ception (and this is my first), whereas the
irate dissenters, 7.e., Beatles fans, can usually
be counted on to raise their voices in loud
dissonant choruses not unlike those of their
idols. So T would like to congratulate Rex
Reed for his perception, both in the past and
the present, and for his courage (he surely
(Continued on page 8)
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WALLTO WALL SONY

%

Prazt cally every component part in the new
STSM0GFW PV stereo tuner is Sony-engineered
end Sonysmaie. Especially the field-effect

trams stors. Is tha: so important? We think so.
Becawsz the¥'re made to bring out fke best in our
unijue circu t design.

Suzhas wat?

FE™'s (darzicularly Sony's) are interently much
less susczptible to overload by strcrg signals.
Us=d in the Sony front end, they are impregnable.
¥ou cam enjcy even the weakest FM stations
withcut znneying crossmodulation interference.

Thz kest FET's Sony again) have noticeably less
no se than convertional silicon tramsistors. In the
So1y frort end thzy increase the uszble sensitivity
11.3,4) right out %o its theoretical limit.

“hre2 nijue salid-state filters zre used in the

.f. amplifier-stagzs. They can never go out of

adjustment so they never need realignment.
They contrioute to the tuner's fabulous selectivity
(better than 90db) and stereo separation. You can

zero in on a weak station right next to a strong one.

Another Sony innovation is the unique selective
circuit in the multiplex section. This prevents
triggering of automatic stereo operation where the
quality of the multiplex signal can not assure
noise-free, distortion-free stereo reception.

We use Sony FET's at many critical points.

In the local oscillator in the front end, to keep
drift to an absolute minimum. Arfd in our nifty
muting circuit, (which has 9 conventicnal
transistors. too).

Hear the new ST-5000FW at your high fidelity
dealer. Suggested list is $449.50.

Sony Corpcration of America, 47-47 Van Dam St.,

Long Island City, N.Y. 11101

New Sony FET

Stereo F
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some people
Kahlua is
A rRiTual

-

Devoted as they are to orthodoxy, they drink it straight; in a cordial glass;
alter dimner. There’s definitely something bewitching about the brew. Many,
charmed by the versatility of this captivating coffee liqueur, are compelled to exult
in such devilish concoctions as the Black Russian, Brave Bull, Kahlia Sour. Still
others switl it into dazzling desser:s. Consider the sorcery of this magical mixture
from Old Mexico. And while you're at it, consider the source, because what the
Mexicans don’t know about coffee liqueur doesn’t amount to a hill of beans.

Vd
Send for Kahlua's fascinating
formulary of drinks, desserts and savories.

Yours for the asking. 53 Proof

Another enjoyable ritual...

a toast with Kahlaa Kups.
Made of the finest chocolate. FILL
WITH KAHLUA, DRINK, EAT
THE CUP! (You can fill your cup and
eat it, t00). Box of 12 cups with foil
servers —$1.50; 3 Boxes — $4.00;
Shipped postpaid. Sorry, no C.O.D.
Jules Berman & Associates, Inc. 116

N. Robertson Boulevard, Los Angeles,
California 90048.

Jules Berman & Associates, Inc., 116 North Robertson Blvd., Los Angeles, Calif. 90048
CIRCLE NO. 37 ON READER SERVICE CARD

knew that his review of “Magical Mystery
Tour” was not destined to win him a place
beside Jack Kerouac in the Magical Mystical
Guru Gallery).

The American Record Guide, in their lat-
est issue, also printed a review of this album,
in which the critic singled out John Lennon’s
lvrics for I Am the Walrus for their bril-
liance. He did, however, take the precaution
not to quote them. Any honest, intelligent
person who read the excerpts in Mr. Reed's
review knows how hopelessly obscure and
silly these lyrics are, and T feel rather sorry
for anyone who, on the basis of some of the
Beatles” past creations, is willing to accept
mything they produce, whether he can make
sense of it or not.

Incidentally, I am not 104 years old. I
am tw k'”f}’()il’(.

GENE BLAND
New York, N. Y.

® [ am a Beatles fan, but I agree whole-
heartedly with Rex Reed's excellent review
of their new album, “Magical Mystery
Tour.” How wonderful to see in print what
I and many of my friends have been saying
since the record was issued! I wish I had read
Mr. Reed's review before 1 purchased this
“repulsive” and “revolting” record. T hope
you continue to publish his honest, frank,
and interesting opinions.

CAROLE THOMAS

Haddonfield, N. ik

Tape Cartridges

® We have read with interest Larry Klein's
fine article on tape cartridges (March). As
manufacturers of cartridges and cassettes, we
thank you for your service to the industry in
outlining the differences between the three
systems—i.¢, four-track, eight-track, and
cassette. We are sure that it will be of great
help to many people who today are still con-
fused about the differences between car-
tridges and cassettes.

There is one point that we must bring to
your attention, however, with regard to four-
track cartridges. Your drawing incorrectly
shows the guide wire “tape retainer spring”’
over the top of the tape as it comes from
the hub. The correct placement of this guide
wire is under the tape, so that as the tape
comes from the hub it passes over the wire
in its path to the tape guide in the corner.

JoserH A. McHuGH, Sales Man
TelePro Industries, Inc.

Cherry Hill, N. J.

Defective Records

® Fach month I read the record reviews in
HiF1/STEREO REVIEW, and find them to be
usually articulate, occasionally quite amus-
ing, and generally (for my tastes, at least)
accurate.

There is one point on which your review-
ers and I differ, however. Time after time, I
have purchased or ordered through my local
dealer a record that turns out to be so poorly
pressed and badly distorted as to render it
absolutely unlistenable. In order to elimi-
nate the possibility of my equipment being
at fault, I have taken several of these records
to my hi-fi dealer and played them on setups
that practically no one (myself included)
could afford. The records proved to be just
plain bad.

Assuming intermittent shoddy practices
on the part of the record manufacturers (and

(Continued on page 10)
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) | When Howlin’ Wolf, Muddy
® ® Waters and Bo Diddley

got together to record this

wo |. I'., M u D DY A N D B o I N- historic album, rehearsals

VENTED THE BLUES. .. THEY'RE ieci'. vo. ey bove
WHAT THE BLUES IS ALL ABOUT....... """

STEREO

Send for free catalog: CHECKER RECORDS, Chicago, IIl. 60616 %
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my sad experiences, and those of friends,
have been too widespread, too frequent,
with too many dealers, involving too many
labels, to place the blame elsewhere), it
must also be assumed that the discs they
send to magazines for review purposes are
double-checked to ensure their perfection.
This is logical good business. But what,
please, about the rest of us? If the recording
industry is catering to living-room “appli-
ance” hi-fi owners, whose $200 pieces of
musical (?) furniture mask even the most
blatant processing errors in a record, then
wherein lies the point of good equipment?
Or, for that matter, good performances?

I realize that my bitter ruminations are
ineffectual, and that I will still go on buying,
playing, returning, and reordering records,
and (I admit it) glorying in the magnifi-

cence of those that are without flaw. For,
like that little girl, when records are good,
they are very, very good. But when they are
bad .. .!
DAN MiCHAU
Santa Barbara, Cal.

We publish this letter as representative of
a large number we continue to receive on
this subject. It is important, but it contains
some misunderstandings about the record in-
dustry. To the best of our knowledge no rec-
ord company double-checks the pressings it
sends out for review. We receive standard
ad-
vance pressings made from the same stamp-
ers and subject to the same faults. We com-
ment on substandard quality wherever we
find it. Music Editor James Goodfriend dis-

commercial pressings, or, on occasion,

uniGLUB

saves you more
on more of what you want!

RECORDS TAPES STEREO GEAR BOOKS

Here are 10 facts about uniCLUB.
They are 10 reasons to clip the cou-
pon and join now!

1. Any LP or tape on every U.S. or foreign
label available. Columbia—Capitol—-RCA—
London & 350 more. No exceptions.

2. You save a minimum of 35% on LP’s; 33%
on tapes and 25% on books.

LP's LIST unicLUB
$1.98 $1.35
2.98 1.95
3.79/98 2.49
4.79/98 3.09
5.79/98 3.79

3. You can save even more by taking advan-
tage of the regular extra discount ‘“‘Specials.”
Save up to 80% off list price. Right now, for
example, the entire RCA Red-Seal catalog is
$2.75 mono; $3.25 stereo. The Vox $4.98 series
is $1.75 mono and stereo.
4. Never a requirement to buy. No monthly
“stop-order” forms to return. You receive just
what you order.
S. LIFETIME MEMBERSHIP
The club membership fee is $5. This is for life-
time privileges which are increasing all the time.
6. FREE CLUB MAGAZINE
Members regularly receive “uniGUIDE” advis-
ing them of the latest releases, recommended
best-buys and extra discount ‘“‘Specials.” When
you join you receive a free 300-page Schwann
record catalog listing every available record
and its price. You receive a free Harrison tape
catalog if you specify.
7. FASTEST SERVICE ANYWHERE
Your orders are not only processed but shipped
the same day we receive them. This unique serv-
ice is possible because your orders are picked
from an inventory of over 250,000 LP’s & tapes.
You get factory-new sealed albums and tapes
only. Defects are fully returnable at no charge.
8. SAVE UP TO 50% ON

STEREO GEAR
Individual components or complete systems—

uniCLUB supplies hi-fidelity equipment of vir-
tually every manufacturer at tremendous sav-
ings. This month’s “Hi-Fi Special” is a Garrard

SLYS turntable; List $129.50, to members only

$83.00.
9. BOOKS OF ALL PUBLISHERS

The Book Division—only uniCLUB has it — of -
fers members at least 25% off on any book in
print.* You get only original publishers’ edi-
tions. uniGUIDE lists best-sellers, just-pub-

lished works and book “Specials.”
*Texts are reduced 10%.
10. FOUR CLUBS IN ONE

uniCLUB is really a time-saver. It makes join-
ing many clubs unnecessary. Now you can buy

all your records, tapes, auto-cartridges, books |

and stereo-gear from one convenient source.

We hope you'll join today!
SAVE MONEY EVEN ON YOUR
MEMBERSHIP FEE

Give gift memberships with full lifetime privi-
leges for only $2.50 each. Splitting the cost with
one other person lowers cost to $3.75; enrolling
five at a time brings cost down to only $3 each.

rSend my Free Schwann catalog, order
| blanks & uniGUIDE by return mail.
$5 enclosed guarantees me:

1. LIFETIME MEMBERSHIP
CLUB

2. 35%-80% savings on LP albums, ¥5 off

on tapes, 25% on books.
3. No requirements ever to buy anything.

Nothing will ever be sent until I order it.
I must be delighted with uniCLUB or within
30 days I will let you know and receive a
full refund.

unmiCLUB Inc.

255 West 42nd Street

in uni-

New York, N.Y. 10036 L2 S T
NAME

ADDRESS

cITY STATE ZIP

I [ Send gift memberships at $2.50 each to names
and addresses listed on attached sheet.
LD 1 am also interested in pre-recorded tapes.
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cusses the subject of defective records and
what the consumer can do about them in his
"Going on Record” column this month.

Apt Adjectives

® Ives got to be Franck: after Gliering at

"It Sounds Like . . .’ (March) I went into

Hei-fetz! Please Tallis you'll take Alfred

Toizer to an uncharted island and Beecham!
WiLrLiaMm L. KEIm
Bethlehem, Pa.

@ I have nothing personal against Alfred
Toizer, who wrote the “concert-goer's guide
to the apt adjective” in the March issue. As
a writer, he can be described as nothing less
than Toizerudite. However, on the whole,
his article seemed rather Toizerratic and ul-
timately added up to Toizero.

Puirip WuLTs

Downsview, Ont.

Distortion

® I rcad with interest Julian D. Hirsch's
comments in the January “Technical Talk”
as well as those of Dr. Duane Cooper of the
University of Illinois. I found it difficult to
believe that a distortion quotient of 50 per
cent—Dr. Cooper’s figures—on our stereo
discs today could go unnoticed even if
masked by heavy low frequencies. So I tried
playing several discs over my system and syn-
chronizing them as closely as possible with
a commercial prerecorded tape of the same
performance. As I have only two such dupli-
cate performances, the test was far from con-
clusive, but I was unable to note any greater
audible distortion on the disc. Now this, of
course, was all in stereo, but as I understand
it Dr. Cooper's contention is that the defect
is in the disc itself, stereo or mono, and
should show up even more so in comparing
a stereo disc with a tape.

One thing that Dr. Cooper did not dwell
on is a kind of distortion which is peculiar
to mono recordings. It may be that mono
recordings are cleaner than stereo, as he has
found, but mono recordings have spatial dis-
tortion. While the present stereo system does
not represent the ideal, it does “spread” the
performance so that you are not hearing the
recording through a “hole in the wall,” as it
were. And this to me is just as important
as any other type of distortion.

G. T. BEYER
Chicago, Il

® In the last few issues of HiF1/STEREO
REVIEW, there has been considerable com-
ment on the subject of distortion, both in
equipment and in records. All of this has
been very interesting to read about, but I
believe I have the final word on the subject
of distortion. I have a friend who has at-
tended many orchestral concerts with me in
the past thirty years, and he tells me that he
can hear distortion in the concert hall!
FELIX BURRUS
Columbia, Ga.

‘“Forgotten’” American Composers
@® I read with interest “Those Forgotten
American Composers” in the February is-
sue. I had never heard of John Knowles
Paine until about three years ago when I
heard his Variations on the Austrian Hymn,
Op. 3. He certainly does this hymn far more
justice than Haydn did in his little varia-
tions for string quartet. I suggest that this
(Continued on page 12)
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FM-3 TUNER
99.95 KIT, 154.95 ASSEMBLED

PAT-4 PREAMPLIFIER
89.95 KIT, 129.95 ASSEMBLED

ENDURING ENGELLENGE

In the evolution of high fidelity, there have been some
“revolutions''—the stereo record, FM multiplex, and trans-
istorization, to give some examples. Each of those changes
left its trail of obsolete equipment, frequently replaced with
much higher priced models. Through these periods of
change, Dynaco has maintained a level of quality so high
that our equipment is always current, never obsolete, and
always adaptable to the newest useful innovations.

Dynaco’s underlying philosophy is to deliver exceptional
performance from designs so carefully and pregressively
engineered that they defy obsolescence. We add new prod-
ucts only when we feel that they can make a contribution of
value to music reproduction. In each Dynaco high fidelity
component the total value of the separate parts is greater
than what you pay for the finished product, and you can
save even more by buying the Kkit.

Dynaco's separate components give you the ultimate in
flexibility and ease of installation. They can be interchanged
with full compatibility, not only with Dynaco units, but with
any other similar designs which are generally accepted as
being of the finest quality. No industry innovation can make
your system obsolete, and future changes, such as an

increase in amplifier power, can be easily and economically
accomplished.

The quality of performance obtained with the FM-3 tuner,
PAT-4 preamplifier, and the Stereo 120 power amplifier
cannot be matched in any single package regardless of pro-
motional claims. Other Dynaco units which can interchange
with this system will also give similar results at lower power,
or with a bit less control flexibility at still lower cost, depend-
ing on the units chosen.

Whether you compare Dynaco with others by listening or
by laboratory test, you will find that Dynaco gives sound
closest to the original—with lucid clarity, without murki-
ness, noise or distortion. Every unit—whether purchased as
a kit or factory assembled, is assured of delivering the same
specified quality, for our reputation has grown through
directing our design efforts towards perfection rather than
to the planned obsolescence of yearly model ‘‘face-lifts."

You may find that your dealer does not have some Dynaco
equipment in stock, however, for the demand greatly exceeds
our ability to produce for a rapidly growing audience. Quality
is our first consideration, so we must ask your patience.
We believe you will find it is worth the wait.

STEREO 120 AMPLIFIER
159.95 KIT, 199.95 ASSEMBLED

Write for descriptive literature and complete specifications.

3060

olynaco Inc.

MAY 1968

JEFFERSON STREET, PHILADELPHIA, PA.
IN EUROPE WRITE: DYNACO A/S, HUMLUM, STRUER, DENMARK

19121
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speakers.

worth the time.

=
We don’t turn out speakers
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-
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like beer cans.

It’s because we pay so much
attention to our speakers.

“Can’t you work a little faster,” they say.

“If other people can turn ’em out fast, why can’t you?”

WAL WAL A

We set out to build the best speaker going. We did it. And now we
refuse to sacrifice that quality —even a little bit.

But we keep getting pleas from people who are waiting to get our

Taking our time is one of the things that makes the Rectilinear great.

We insist that each cross over network be individually tested by an
expert. Then it’s matched up to the midrange that suits it perfectly.

We’re never too busy to spray each cone (by hand) with a special
chemical. That assures us of no coloration or paper sound, so it’s

We’re sorry if you’ve had to wait. But it’s not because we pay so little
attention to our production schedules.

@®Rectilinear

A Development of Rectilinear Research Corp., 30 Main Street, Brooklyn, N. Y. 11201
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work by Paine is a “great and imperishable
masterpiece.” I hope my desire for a re-
corded performance will soon be satisfied
by one of the record companies.

JOEL BIXLER

New Concord, Ohio

® I would like to thank the editors of
HiF1/STEREO REVIEW for the very fine piece
about the
the American Musical Heritage in the Feb-
ruary issue.

I would also like to convey to Mr. Gold-
man my appreciation of the kind things he
Mr. Henry Reichhold me,
and to tell him how gratified I was with the
generous and understanding tone of his ar-
I am particularly grateful to him for
the lucidity and force of his statement of the
aims of the Society. He showed himself a
more effective advocate than I myself could

the Society for Preservation of

said about and

ticle.

have been.
KaRL KRUEGER, Founder and Director
The Society for the Preservation of
the American Musical Heritage

New York, N. Y.

Lateral Discs vs. Cylinders

® | found Daniel Henry's article “Ten Years
of Stereo Recording” (I'Lhn:u‘,\) informa-
tive and interesting. However, as a collector
of early recordings and phonographs, I must
take exception to his remarks on recording
from 1895-1900. Mr. Henry states that Ber-
liner's lateral disc recordings made Edison’s
cylinders obsolete because Edison “clung to”
vertical recording.

Through direct comparison between Ber-
liner discs of 1896-1897 reproduced on a
Berliner Gramophone, and Edison cylinders
of the same years reproduced on an Edison
phonograph, 1 have found that the cylinders
far surpass the discs in quality, clarity, and
quictness of surface. The same can also be
1913-

1929, which possess a much higher frequen-

said of the Edison vertical discs of
¢y response (when reproduced on Edison
equipment) and clarity than many electrical
recordings made up into the Forties.

Cylinder records give a constant surface
speed throughout, which is one of the fideli-
ty problems of disc records; cylinders also
have no tracking problem due to the lathe
mechanism used to play them.

The chief advantage of the Berliner discs
lay in the fact that fifty of these seven-inch
records could be stored in the space of four
Edison cylinders and also that they cost only
fifty cents each. The cylinders cost $1.50 to
$3.00, for at that time they could not be
molded, and each had to be cut separately.

The superiority of lateral recording for
monophonic reproduction was questioned by
no less a source than Bell Telephone Lab-
oratories in 1933. J. P. Maxheld, who was
partially responsible for the development of
electrical recording in the 1920's and 1930's,
stated that at that time it was possible to
record only up to 6,000 Hz using the lateral
method, but by the vertical process Bell en-
gineers had been able to record commercially
up to 14,000 and 15,000 Hz. This tends to
belie the superiority of lateral recording for
monophonic use.

Otherwise, however, I considered the ar-
ticle very fine indeed.

RoBerT D. AUuLT
St. Louis, Mo.

(Continued on page 14)
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If you look closely,
you’ll see the most valuable
feature ever built into
a tape deck.

cord and playback preamplifiers.

You're looking at an extraordi- Make sure you hear the TD-3.

nary new three-head tape deck. It’s And more. Much more. And its two-head counterpart, the
called the TD-3. And it has fea- But there’s one exclusive feature ~ TD-2. We think you’ll agree that
tures found only in decks costing  that stands out above all the rest. they both represent a significant
substantially more money. Like a The name. breakthrough in tape deck design,
specially designed one micron gap Harman-Kardon. performance, and value.

playback head that delivers superb The TD-3 is the first tape deck For more information and a

stereo separation and extended marketed by a major full-line com- complete demonstration, see your
high frequency response. A die- ponent manufacturer—the first Harman-Kardon dealer, or write:
cast metal frame so that all of the tape deck from a manufacturer = Harman-Kardon, Inc., 55 Ames
deck’s moving parts will maintain ~ who really understands what com- Court, Plainview, N.Y. 11803

their critical alignment. A four- ponents are all about. Dept. HFSR 52 ®
pole hysteresis synchronous motor In short, the TD-3 is a compo- Qi)

that assures constant speed regard- nent tape deck. And that says a lot.
less of current variation. And solid ~ About quality. Compatibility. Serv- kardon
state electronics. And separate re- ice. And pride.
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You can live without
the Ortofon SL-15T stereo cartr

| but your
record reproduction
will be less than perfect.

The Ortofon SL-15T breathes brilliance into every playing of every record. With
a stylus pressure of % to 1%2 grams, channel separation of 20-30 dB, a fre-
quency response of 10 to 40,000 Hz, and an equivalent mass at stylus point
of 0.9 mg. the SL-15T will capture every sound of the finest recordings.
There's a bonus factor when you use the SL-15T cartridge. Because of its ultra
light weight, it can double or triple the lifetime of your records. The SL-15T
uses a polished elliptical shaped diamond stylus made from select prime
diamonds and has the exclusive “Protecto-Skate” glide which guards against
stylus damage. The SL-15T with external transformers; $75.00.

(Also available, the S-15T Stereo cartridge with high impedance transformers
built into the cartridge casing — $85.00).

For the FREE Record Omnibook and demonstration, see your hi-fi dealer, or
write ELPA MARKETING INDUSTRIES; INC. NEW HYDE PARK, N. Y, 11040
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Before you send money to any
record club, join the best one
for 3 months, free!

i 4 1 5§ '’ 8 42 3 1 0 §f 0 B ||
@' THE CITADEL RECORD CLUB

\/ SYMPHONETTE SQUARE ¢ LARCHMONT, N. Y. 10538
Please enroll me for 3 months, without charge or
obligation, as a member of the Citadel Record Club.
Prove to me that it is the one club with every single
advantage and none of the disadvantages of all the
others. | understand that | am entitled to all mem-
bership privileges, including large discounts on
records of all labels, without any obligation to buy
anything, ever.

Name

Address

City State Zip

775-010
L rr 1 i ¥ gy J 1 |

CITADEL RECORD CLUB
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The Subjectivity of Criticism

® William Anderson’s editorial on the sub-
jectivity of criticism (January) was as intel-
ligent a statement as could be made on the
subject (my subjective opinion).

If we readers really wanted guidance on
the new records, the best a magazine such
as HiF1/Stereo REVIEW could do for us
would be to have each record rated separate-
ly by a number of its critics on a scale run-
ning from “Loved It" through several grad-
ations to "Hated It.” As we learned which
critics’ loves and hates agreed most consis-
tently with our own, we would be able to
follow their subjective evaluations with
maximum assurance that we would be
pleased with our record purchases based
upon their recommendations.

If guidance is what we are after, the page
after page of criticism included in each issue
—with each record being reviewed by only
one critic—offers very little (my subjective
opinion). If, on the other hand, what we are
really after in these writings is not guidance
so much as moral support for our own pres-
ent loves and hates, we cannot give up these
overflowing pages.

SIDNEY J. CLAUNCH
Ambherst, Mass.

® While renewing my subscription, I
thought I would give you my one complaint
about the magazine.

William Flanagan is the most offensive
critic conceivable. His reviews are immedi-
ately recognizable because of the great quan-
tity of "I"’s and even larger quantities of
egotism. The greater the subjectivity (and
egotism), the less value the review has. Flan-
agan spends far too much time talking about
himself and not enough talking about the
music. If he is going to flaunt his own per-
sonality, it should at least be interesting;
unfortunately, it does not come across so on
paper.

Outside of this one critic, I am enjoying
your magazine very much.

DoNALD A. RYALI
Santa Monica, Cal.

Mr. Flanagan replies: "The issue of ‘ob-
jectivity’ in music criticism has been raised
so frequently in these pages in recent months
—by me, among others—ithat 1 will merely
repeat that I sincerely believe ‘objectivity
in appraising a work of art impossible, that
a critic who does not openly reveal his ‘sub-
jective’ prejudices and special viewpoints is
deceiving his readers. Since such revelation
may involve a critic’s talking too much about
himself and leave him open to the cha
of egotism, 1 can, working from my premire
of ‘subjectivity as the only honest approach
to music criticism, evolve a one-sentence
apothegm identical to one of Mr. Ryall's
with the exception of a single word: ‘The
greater the subjectivity (and egotism), the
more rvalue the review has.

“As for my overuse of the perpendicular
pronoun, the journalistic ‘we' is in a state of
disvepute among even the most unsophisti-
cated editors. The alternative, then, is the
royal ‘we'—which would be carrying ego-
tism to an extreme that even I could not
countenance.

“And, finally, if the 'personality that a
reviewer ‘flaunts’ is uninteresting to me, I
react oppositely to Mr. Ryall: 1 do no pro-
noun-counting, but look at the by-line or
initials and skip the review.”
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try. They are also easy to read. We believe that when a
consumer buys a product, he should get one that works
as he has been told it will work for the price he has been
asked to pay. If the product then fails to operate correctly
through no fault of the consumer, the manufacturer must
accept responsibility for the failure at no cost to the con-
sumer. A guarantee under which the consumer is forced
to pay, perhaps repeatedly, for the manufacturer's errors,
is not fair.
Acoustic Research guarantees its loudspeaker sys-

tems for S years, its turntable for 3years, and its ampli-
fier for 2 years from the date of purchase. During this

time, if a product we have made fails to operate properly
through no fault of the owner, Acoustic Research takes
full responsibility for the necessary repairs. There is no
charge for parts which need to be replaced; no charge for
the labor of locating these parts and replacing them; no
"service charge" by Acoustic Research, its dealers or
authorized service stations; ho charge for shipping,
whether to the nearest authorized service station or all
the way to our factory in Cambridge and back; not even
a charge for a new carton and packing materials, if these
are needed. The only cost to the owner is inconve-
nierice, which we deeply regret and make every effort

to minimize.

Acoustic Research, Inc.
24 Thorndike St.
Cambridge, Mass. 02141
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® Sony’s TC-155 is a play-
back-only, four-track stereo tape
deck. The machine has three
speeds (714, 3%, 17 ips) and
built-in solid-state playback pre-
amplifiers. Among the deck’s
features are a four-digit coun-
- ter, a pause control, a head-
phone jack that will drive low-impedance phones, and a
pinch roller that retracts into the surface of the deck for
ease in threading tape through the machine. The TC-155's
specifications include a frequency response of 30 to 18,000
Hz =2 db at 715 ips, 30 to 10,000 Hz =2 db at 3%, ips,
and 30 to 9,000 Hz =2 db at 173 ips. The signal-to-noise
ratio is 50 db and wow and flutter are 0.09 per cent at 715
ips. Overall dimensions of the deck are 714 x 1515 x 1215
inches. Price complete with walnut-finish base: $99.50.
Circle 145 on reader service card

® Oaktron Industries has intro-
duced the PVS-800, a speaker sys-
tem using the pressure-velocity sys-
tem to achieve a frequency response
of 45 to 15,000 Hz =6 db. The
hemispherical enclosure is made of
leather-grained Royalite that is
weatherproot and can be painted to

match any decor. A special mount-
ing clip makes installation easy. The 8-inch driver has an
aluminum voice coil and a 6-ounce barium ferrite magnet.
Impedance is rated at 8 ohms, power-handling capacity at
15 watts. The PVS-800 weighs 315 pounds, and its overall
dimensions are 12 inches in diameter by 55 inches deep.
Price, including mounting hardware: $29.95.

Circle 146 on reader service card

® WMI has introduced the Arc stereophonic “percussion
band.” The completely solid-state Arc (automatic rhythm
computor) is plugged into an amplifier’s high-level input
and is used to supply any of twelve different rhythms with
the sounds of ten different percussion instruments. The
rhythms, which can be combined, include tango, cha-cha,
waltz, march, and fast and slow rock beats. When a

rhythm is selected, the unit automatically produces the
sounds of the appropriate instruments, any of which can
be canceled if desired. The instruments include bass drum,
congas, woodblock, cymbal, and cowbell. A continuously
variable tempo control provides for adjustment from forty
to two hundred and eight beats per minute. When rhythms
are changed, the new rhythm starts on the first beat of the
next measure. A visual light pattern shows beat position at
all times.

The Arc operates in either mono or stereo and is meant
for use with electronic organs or by musicians who need
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percussion backing. In the stereo mode, one channel repro-
duces the bass instruments primarily. A compartment in
the rear of the unit houses an a.c. line cord, two connecting
cables, and a foot switch that can be used for remote starts
and stops. The unit's dimensions with its walnut side
panels are 715 x 1815 x 11 inches. Price: $350.

Circle 147 on reader service card

® Knight's new stereo head-
phones, Model KN-855, have
separate tone (treble-cut) and
volume controls on each earpiece
and a rated frequency response
of 15 to 20,000 Hz. The head-
band is made of foam-cushioned
stainless steel, and the earscals of
polyvinyl chloride (PVC). Input
impedance is 8 ohms. The KN-885 comes with an 8-foot
cord terminating in a standard three-contact stereo phone
plug. Price: $3-1.50.
Circle 148 on reader service card

® Jensen is oifering a free four-page illustrated flyer that
shows its line of musical-instrument speaker systems. The
leaflet includes technical information and prices on the
Vibranto power modules and high-frequency multi-horns
and Calstar column speakers. Also included is information
on raw speakers and accessories.

Circle 149 on reader service card

@® Sonotone has introduced a new line of omni-
directional dynamic microphones with “ball”
windscreens for close-miking use. In all three
§| units in the line, the microphone element is iso-
lated in rubber to protect it against physical shock
: and to minimize handling noise. All are available
"i;- with ar without a built-in on/off switch. Model
DM70-150-B has a frequency response of S0 to
15,000 Hz and an impedance of 50,000 ohms.
Sensitivity is —58 db referred to 1 volt per dyne/
cm?® at 1,000 Hz. It comes with seven feet of single-con-
ductor shielded cable terminating in a standard phone plug.
Model DM70-250-B has a frequency response of S0 to
16,000 Hz and an impedance of 10,000 ohms, with a sensi-
tivity of —66 db referred to 1 volt per dyne/cm? at
1,000 Hz. It also comes with a seven-foot shielded cable
and a standard phone plug. Model DM70-550-B has a fre-
quency response of 40 to 18,000 Hz, an impedance of 200
ohms, and a sensitivity of —59 db referred to 1 microwatt per
10 dyne/cm®. It is supplied with 15 feet of shielded two-
conductor cable without a plug. All three microphones are
6 inches long by 1'% inches in diameter at the top. The
weight is 33, ounces. Price: $42.50 with on/off switch,
$39.00 without.
Circle 150 on reader service card

® Sansui’s Model MD 2000 is a solid-state AM/FM

stereo receiver with a power output of 100 watts =1 db

IHF music power, and a frequency response of 15 to 40,000

Hz +=1.5 db. Centinuous power output into 4 ohms is 36

watts rms per channel. The FM tuner section, which uses

field-effect transistors (FET's) in its front end, has an
(Continned on page 20)
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@® Circle the number on the card that corresponds to the
key number at the bottom of the advertisement or edi-
torial mention that interests you. (Key numbers for
advertised products also appear in the Advertisers'
Index.)

d Simply mail the card. No postage is required.

name
@ This address is for our “‘Free Information Service" address
only. All other inquiries are to be directed to: HiFi/
Stereo Review, One Park Ave., New York, N.Y. 10016. city s S orks

i The ““Free Information Service'' is available to all read-
ers of HiFi/STEREO REVIEW. If your copy is passed
along, the next reader can also take advantage of this
Service. All he has to do is tear out one of the remain-
ing cards and follow the same directions.

(Zip Code must be included to insure delivery) (Void 60 days after date of issue)
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~ Nothing
is sacred anymore.

Fisher has justcome out

with a stere

that sells forless tha

o receiver
n$200.

Thirty years ago, Fisher built
high-cost, high-quality music
systems for a small, closely knit

groupof music loversand engineers.

And although the group has
grown in number through the
years, it has remained basically the
same: a group of music lovers who
demand the finestaudio equipment
available, regardless of price.

But times have changed.
Practically everyone drives a car.
Most people have telephones. Why
shouldn’t everyone own a Fisher?

So, though we realize that a
few diehard Fisher owners from
the old days will view it with alarm,
we're introducing the Fisher
160-T, priced at $199.95.

The 160-T FM-stereo receiver,
though slightly less powerful and
a bit smaller than other Fisher
receivers (it measures 15%” x 3%s”
x11%" deep), iseveryinchaFisher.

Its amplifier section has 40
watts music power (IHF)—enough
to drive a pair of good bookshelf
speaker systems at full volume
without distortion. Harmonic
distortion is very low: 0.5%. And
the power bandwidth is broad:
25-25,000 Hz.

The tuner section is just as
good as its counterpart in higher-
priced Fisher receivers. It has 2.2

*U.S. Patent Number 3290443,
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microvolts sensitivity, while
signal-to-noise ratio is 60 dB or
better. Like all Fisher receivers,
the 160-T will pull in weak, distant
signals and make them sound like
strong, local stations.

Stereo stations are signalled
by Fisher’s patented Stereo Beacon™,
which automatically switches
between stereo and mono. And
FM-stereo separation is all anyone
could want (35 dB or greater).

As you might expect from a
Fisher receiver, the 160-T employs
silicon transistors, including 2
FET's and 3 IC's. And Fisher’s
exclusive Transist-O-Gard™
circuit protects the output
transistors from ever overloading.

The new Fisher receiver has a
versatile control panel, with
Baxandall tone controls (normally
found only in more costly
equipment), a 3-way speaker
selector (main-off-remote) and a
loudness contour switch that
boosts bass and treble auto-
matically at low listening levels.

The 160-T, with most of the
exclusives found on Fisher’'s more
expensive models, has some
unique features of its own. Like
Tune-O-Matic pushbutton tuning,
which allows you to pretune your
five favorite stations and switch to

CIRCLE NO. 30 ON READER SERVICE CARD

them instantly, at the touch of a
button. This switching is
accomplished electronically, and
bears no relation to inaccurate
mechanical pushbutton tuning.
(Normal tuning across the FM dial
is, of caurse, also provided.)

And, as we've said, the most
unusual feature of all is the price,
$199.95.

There may be some raised
evebrows among the more
conservative Fisher owners, on
account of the low price of our
new receiver.

But think of the thousands of
happy new Fisher owners.

The Fisher 160-T

F------—-—--H

| Mail this coupon for l
e Your free copy of The
l Fisher Handbook l
l 1968. This 80-page l
reference guide to
1 hi-fi and stereo also |
l includes detailed in- l
formation on all
l —= Fisher components. l
E Fisher Radio Corporation |
§ 11-35 45th Road 1
I Llonglsland City, N.Y. 11101 |}
t y |
l ame I
| Address |
I City State Zipu‘m'mull
e ——
Gverseas and Canadian residents please write to Fisher Radie
Iaternational, Inc., Long Island City, N.Y.11101.
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IHF sensitivity of 1.8 microvolts and a capture ratio of 2.5
db. Stereo switching is automatic, and an indicator lights
up with the reception of a stereo signal. The receiver’s
controls include a four-position speaker-selector switch,
balance, volume, and ganged clutch-type bass and treble
controls. Pushbuttons control channel reverse, loudness
interstation-noise muting, tape monitor,
mono, and high- and low-frequency filters. The signal-
strength tuning meter works on both AM and FM. A built-

compensation,

in ferrite bar antenna is provided for AM: there are 75-
and 300-ohm antenna terminals for FM. The slide-rule
tuning dial is illuminated only when the recciver is set to
its tuning function. The specifications of the MD-2000 in-
clude power-amplifier harmonic distortion of less than 0.8
per cent and a power bandwidth of 20 to 40,000 Hz (IHF)
into a load of 8 ohms. Hum and noise are more than 70
db down on low-level inputs and more than 75 db down
on high-level inputs. FM signal-to-noise ratio is better
than 65 db. The receiver is approximately 5 x 1314 x 1614
inches. Price: $299.95.
Circle 151 on reader service card

. ® Reeves is marketing a new
line of tape cassettes that will fit
all standard cassette recorders.
The cassettes are available in two
versions—the RC-60, which has a
total of 60 minutes of recording
time (30 minutes per side), and the RC-90, which has a
total of 90 minutes of recording time. The cassettes are
color-coded according to recording time and are sold in
self-mailer packages. Suggested retail price of the RC-60
is $2.65, of the RC-90, $3.75.
Circle 152 on reader service card

® Aiwa has introduced a
new quarter-track  stereo
tape recorder, Model TP-
1012, that is all solid-state
and can be powered from
either an a.c. line, a 12-volt
car battery, or by eight D-
size cells. The recorder ac-
cepts reels up to 7 inches in
size and has three speeds
(7Y%, 3%, 17 ips). The
175-ips speed requires chang-
ing the capstan. The built-in amplifier has a 5-watt IHF
music power output and drives a pair of 6 x 4-inch oval
speakers. Overall frequency response of the unit is 50 to
16,000 Hz. The recorder has separate volume and tone
controls for each channel and back-lit level meters. A pause
control for cueing and editing is also provided. The three-
digit counter has a pushbutton reset. In addition to micro-
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phone inputs, there are auxiliary inputs plus outputs for
a low-impedance headphone and for external speakers. The
recorder comes with two microphones that can be stored
inside the carrying case. Overall dimensions of the unit
are 1315 x 1215 «x !

/4 inches. The weight, with bat-
teries, is 1714 pounds. Price: $169.95.
Circle 153 on reader service card

® Kenwood's new Model KA-2000 is a low-price, solid-
state integrated amplifier with 20 watts (IHF music power )
output per channel. Continuous power rating is 13 watts
per channel, and total harmonic distortion at the rated
power output 1s 0.5 per cent. There is a dual-concentric
volume control and ganged bass and treble controls. Tone
control range is =11 db at 100 and at 10,000 Hz. Four
rocker switches control power on/off, loudness compensa-
tion on/off, stereo or mono mode, and tape monitoring.

The amplifier has a front-panel sterco headphone jack.
Other specifications include a frequency response of 20 to
50,000 Hz =1 db at a l-watt power-output level, a damp-
ing factor of 40 at 16 ohms, and IM distortion of 0.5 per
cent at half-power output. Automatic circuitry protects the
output transistors. Overall dimensions of the KA-2000 are
4% x 9% x 10% inches. Price, with metal enclosure: $89.95.
Circle 154 on reader service card

® Norelco’s Cassette Album has
a black leatherette binding,
trimmed in gold, and a molded
plastic tray that holds six Philips-
type cassettes. The album comes
prepacked with six C-60 or C-90
cassettes (60 minutes and 90 min-
utes of recording time, respectively). The inside of the
cover has space provided for indexing the selections re-
corded on the cassettes. The album comes with a protec-
tive outer sleeve and measures 10% x 9% x 3, inches.
Price: $16.90 with C-60 cassettes; $22.90 with C-90 cas-
settes.

Circle 155 on reader service card

® Scott’s compact S-14 speaker system has
a frequency response of 50 to 20,000 Hz pro-

vided by a 6-inch woofer and a 3-inch tweet-
cr. The crossover frequency is 2,000 Hz. The
system can be driven by amplifiers with as
little as 7 watts power output and can han-
dle up to 25 watts of program material. It
has a controlled impedance of 6 to 8 ohms.
A tweeter-level control is provided for ad-
Justment to room acoustics. The enclosure is
finished in walnut and its dimensions are 16 x 10 x 61,
inches. Price: $49.95.

Circle 156 on reader service card
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Like many other speakers,
the XP-66 costs about $120.

Unlike the others,it's a Fisher.

If you lined up all the exist-
ing 120-dollar speakers and
tried to pick out the XP-66 on
the basis of appearance, you'd
never do it. It's roughly the same
size and weight as half a dozen
otherbookshelfspeaker systems.

But knowing Fisher, you
might expect we wouldn’t enter
the 120-dollar speaker race with-
out a superior product.

The XP-66, priced at
$119.95, is our entry. Unlike
most of the other speakers in the
price group, it's a 3-way, not a
2-way system.

MAY 1968

The audible spectrum is
divided so each speaker handles
exactly those frequencies for
which it was designed. No more,
no less.

So the big woofer (12 inches)
handles the lows, from 30 to 400
Hz. A butyl-impregnated sur-
round accounts for the fine low-
end transient response.

A separately enclosed 6-inch
midrange driver reproduces the
frequencies from 400 tc 1,000
Hz.

And a wide-dispersion twee-
ter, highly damped and of low

CIRCLE NFO. 30 ON READERVSERVICE CARD

mass, provides that clean high-
end and quicktransientresponse
the audiophile has despaired of
finding in a $120 speaker.

So go into any hi-fi store and
listen to the speakers in the 120-
dollar range. And in the unlikely
event that you don't like the
Fisher XP-66 best of all, consider
the possibility that your ear is at
fault.

(For mere information, plus
a free copy of The Fisher Hand-
book 1968, an authcritative 80-
page guide to hi-fi and stereo,
use the coupon on page 19.)
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Leadership presents

“NEW

Gomputer Logic Gonirol
PO 800 Trangpor

>

v

MODEL SX 824

In the league of nimble-fingered
tape-handlers there exists a re-
current problem. It has been
demonstrated time and again that
anyone can ruin a valuable tape by
absentmindedly outsmarting the
interlock system of an otherwise
safe tape recorder.

Inanswer to this problem and sim-
ilar problems arising in automated
and remote control applications, the
CROWN Pro 800 was designed. This
recorder has a computer logic sys-
tem using IC's which prohibit all
such destructive operations.

The CROWN computer stores the
last command given it in its memory
(forgetting all previous commands)
and by a continuous knowledge of
the operating state of the machine
(motion and direction), it takes all
the necessary measures and
executes the command. This is all
done without time-wasting delay
mechanisms.

Computer Logic Control brings
to you rapid error-free tape han-
dling. It is actually impossible
to accidentally break a tape.
Call your CROWN dealer NOW!

MOST PERFECT REPRODUCTION

= Performance as yet unequalled

< Four years proven Solid
State circuitry

=Y Extremely low noise electronics

FINEST TAPE HANDLING

= Computer smooth operation
= True straight line threading

= Patented Electro-Magnetic brakes
never need adjusting

-t £ nowre International
u)ﬂi@ Box 1000, Dept. SR-5
/ﬁ' Elkhart, Indiana 46514

MADE ONLY IN AMERICA
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HIFT QUESTIONS & ANSWERS

Phono-Stylus Life

I am well aware that stylus ad-
e vertisements note ‘“‘no needle

lasts forever,” but how long in general
should an elliptical diamond stylus re-
main in good condition? I play an aver-
age of six records each week with a
tracking force of 114 grams.
LEN BIRNBAUM
Riverdale, N.Y.

Unfortunately, I could get no de-
o finitive answers from the various
anthorities 1 queried on this question,
but the consensus seems to be: wear on
the stylus is determined by a number of
factors, including the dynamics (that is,
the motional impedance or tracking
characteristics) of the stylus assembly,
the cleanness of the record, the tracking
Jorce—and even the type of recorded
material one plays most of the time.
It seems to be an open question das to

how one determines exactly when the
stylus is worn out, since wear is a grad-
ual  process. Oddly enough, elliptical
ityli, according to the chief engineer of
one cartridge company, seem to last
somewhat longer than conical styli be-
cause worn conicals develop sharp-edged
flats on the playing areas, whereas el-
lLipticals develop smaller front radii long
before the playing radii (the parts in
contact with the groove) develop flats.
As far as the tracking force is con-
cerned, stylus life will be longer at low-
er forces provided the stylus is tracking
properly. This is why good tracking
ability at low forces is important.

After all the ifs, ands, and buts, my
guess is that 500 hours of playing time
could be expected on the average before
there is record damage or a critical lis-
tener is able to hear the l’]]u'fj I/f a
worn stylus.

Three- vs. Four-way Systems

The August special loudspeaker
Q. issues of HIF1/STEREO REVIEW
have proved very enlightening to me
and have corrected a number of mis-
conceptions that I've had about speak-
ers. However, it’s still not clear in my
mind what improvements there are in
four-way speaker systems over three-
way systems—especially when I find

By LARRY KLEIN

that some three-way systems have about
the same rated frequency response as
other four-way systems.
CHARLES E. THOMAS
Bangkok, Siam

In general, an engineer's choice be-

o lween atwo-, f/J)'L’C’-, or fom‘-u ay
System is not made in order to achieve
wide frequency response but for other
reasons having to do with quality. In
the opinion of some engineers it is eas-
ier to get a wide-range frequency re-
sponse plus good dispersion and low
distortion by going to a four-way sys-
tem, whereas other engineers find that
they can get the same results from a
three-way system. As I've said before in
another context, I'm not initially con-
cerned about the particular theoretical
design approach embodied in a product
—my first concern is how well it per-
forms. I think that both audio engineers
and cat skinners have found that there
can be several equally valid approaches
to a problem.

Light is Faster Than Sound
In reference to the Wave Length
Q. answer in your column (February
1968 issue), you should return to basics
on your wavelength-to-feet conversion.
To take your least error first, one wave-
length at 100 MHz is 118.11 inches.
You were therefore close on the length
of the folded dipole. However, starting
from 1 hertz and working up in fre-
quency, a 1-Hz wave has a length of
186,000 miles. Ten Hz equals 18,642
miles. At 10,000 Hz, we get 18.642
miles, and at 20,000 Hz, which was the
highest frequency on your graph, the
wavelength is still 9.321 miles. Based
on the above (from the third edition of
Reference Data for Radio Engineers) it
should be fairly simple for you to cor-
rect your error.
L. E. RASMUSSEN
Klamath Falls, Ore.

Thanks to Mr. Rasmussen for

o picking up the printer's error on

the length of a 100 MHz wave; really

do know that two times 58 is 116, not

160. However, once Mr. Rasmussen
(Continued on page 24)
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Why are we
the only ones who make
a good, powerful,solid-state
FMM-stereo receiver

forunder$3007?

There are a lot of stereo
receivers on the market. Some
are cheap, some expensive.

But perhaps you've noticed
that the good ones aren’t cheap.
(And the expensive ones aren'’t
always good.)

Fisher has been making
FM-stereo receivers for a
long time. Actually, we invented
the FM-stereo receiver
back in 1961. And when it
comes to making good
ones, no one builds better
receivers than we do.

So it makes sense
that if anyone could
design a good solid-
state receiver for under

speaker system at full volume
without distortion.

The tuner section, withan FET
frontend and 3 IC’s in the IF stage,
has a 2.0 microvolt sensitivity.

It's sensitive enough to pull in
distant signals as if they were
strong, local stations. The receiver
alsoincludes our patented Stereo
Beacon** which signals the
presence of stereo signals and
automatically switches to the
stereo mode.

$300, we're the ones.
The Fisher 200-T
is our new FM-stereo
receiver, priced at
$299.95.* It has 70 watts
music power (IHF), more than
enough to drive virtually any
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And the 200-T is versatile
enough to please any music
lover.

If by now you haven't
guessed why no one else makes
areceiver this good for this
low price, we'll tell you.

The competition is too
fierce.

(For more information,
plus a free copy of
The Fisher Handbook 1968,
an authoritative 80-page
reference guide to hi-fi and
stereo, mail the coupon on
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DOUBLE YOUR PLEASURE

...with truly amazing

ROBERTS stereo
CARTRIDGE and REEL RECORDER

RECORDS 8 track CARTRIDGES for car stereos
RECORDS REELS for home eénjoyment

RECORDS from anything—LP records,
FM stereo, mikes, and other reels

PLAYS both Cartridges and Reels.

the Pro Line

URJROBERTS

Division of Rheem Manufacturing Company

Los Angeles, California 90016
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Grab an earful
of the world!
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Model 1725-8L 111
Less than $360

19 Transistor 7 Band Shortwave/FM/
AM 2-in-1. Newest for the portable
people! A solid state masterpiece
in genuine teak with chrome ac-
cents. World wide coverage. LW,
150-400 kc. SW;, 1.6-4 mc. SW,,
4-10 mc. SW;, 10-20 mc. SW,,
20-30 mc. Receives international
shortwave plus FAA weather/
navigation reports, CAP, ship-to-
ship and ship-to-shore communi-
cations.

Toshiba Navigaticnal MGC
(Manual Gain Control) allows re-
ceiver to operate as sens tive
direction-finding / homing devize. 4
world-scanning antennas plus 2
external antenna connections.

7 keyboard band selectors.
Electronic tuning meter. Switch-
able Automatic Frequency <on-
trol. Pilot lamp. 1-8 wett outfput.
2 speakers.

Full 1 year parts and labor war-
ranty. The Toshiba Glooal Made
18L-825F. $180.00* ¢

7 .
i .
THE INTERNATIONAL ONE

leaves the r.f. area and enters the realm
of awndio. he runy into trouble.

Wavelength is a function of the speed

of propagation of the wave. Light and
radio warves travel at 186.000 miles per
second; hence a 1-Hz (cycle per sec-
ond) r.f. warve is 186.000 wmiles lo

Sound waves, however, travel 1,130 feet
per second in air with the
presiure at sea-level normral
temperature at 68 degrees
Thus, a 10.000-Hz warve has a
0.113 feet. or
inches, as shown on the conversion \'\",\!/7/:7‘

/,H//,/\/u aker
s withont having to cope
with 10.000-Hz waves that are over 18
miles long!

barometric
md the atr
hrenheit.
¢ f."'\'/// of

ilightly less than 114

designers have enongh

trouble as

Additive Distortion
[ am interested in learning some-
Q. thing of the cumulative nature
of distortion. If the cartridge has X per
cent distortion, the amplifier Y per cent,
and the speaker Z per cent, what would
be the total distortion (perceived or
not) reaching the listener’s ears?
Tim GASTON
Birmingham, Ala.

There is no simple answer to your
A. guestron. The worst case would
be an arithmetic sum of all distortions
(X + Y ++ Z), but this is an nnlikely
event becaunse it assumes that a single
frequency is distorted in the same way,
and without phase shift, by all three
components. More realistic wounld be an
rms, or root-mean-squdare, summing of
the harmonic distortion contributed by
each component. Here the total s
VX? + Y? £Z° However, simple har-
monic distortion is not a true-to-life

condition, either. The non-harmonically

related distortion components, rrch
result from intermodulation distortion,

listent

are more serions from the

dpomt, and inice they occur with
random  phase relationships, it is prob-

)] ////’wu,‘/,’. lo stdte a definite rule

/ / >
for themr mteraction. (One component

m the syitem may actually canse someé

oht cancellation of distortion 01

mg elvewhere becanse of differences in
the phases of the distortions produced
by the two units.)

From a practical point of view, the
chances are that non-barmonically re-
lated distortions (such as are caused by
cartridge mistracking, amplifier clipping,
or speaker break-up) are far more andi-
ble, even if lower numerically, than the
\,’)///’/:I' forms of distortion produced by

electronic com bonents.

Because the number of questions we |
receive each month is greater than
we can reply to individually. only
selected  for  this

column can be answered. Sorry!

those questions
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Pioneer celebrates
its 30th anniversary

A History of Growth
and Success.

Pioneer was founded in 1938 when
only a handful of dedicated music
lovers and engineers were working
to bring sound reproduction to a
higher level of fidelity.

Today, after 30 years of steady growth,
Pioneer employs nearly 3,000 scien-
tists, engineers, technicians, and
skilled workers throughout the world,
and has an annual sales volume of
close to $50 million, up more than
100% in the last two years alone.

This record of achievement has made
Pioneer the largest manufacturer in
the world devoted exclusively to the
production of high fidelity compo-
nents and the world's largest producer
of loudspeakers.

SALES GROWTH IN RECENT YEARS

950 j—
1959 p—
1960
1961 ———
1967 —————

S o e—r

1968

IN MILLIONS

The secret of Pioneer's growth and
diversity has always been its dedica-
tion to minute details...its meticulous
craftsmanship. From the manufacture
of electronic parts, or the selection
of fine cabinet woods, to the precision
assembly and extensive testing . . .
to the final quality control, Pioneer
never relaxes its vigilance in produc-
ing the finest.

0!

PIONEER |,

...More Value All-Ways!

Upgrade your present system, or start off with
the finest products your money can buy. Visit your dealer
...if he doesn’'t have Pioneer products, it will pay you to find one who does.
At Pioneer we deliver tomorrow's products . . . today!

DOLLARS 5 10 20 30 40 50

The Latest
Achievement
Specially Priced!

To mark its 30th anniversary, Pioneer
has developed the most advanced and
powerful AM-FM Stereo receiver on
the market, the 170-watt SX-1500T.

With an FET front end and four IC's
in the IF section, the SX-150CT boasts
a long list of superlative performance
specifications.

It has an IHF sensitivity of 1.7 uv., a
capture ratio of 1 dB (at 98 mc.), and
harmonic distortion of less than 0.1%.
The frequency response is 20 to 70,000
+ 1 dB and the power bandwidth is
15 to 70,000 Hz. With every conceiv-
able control and input, this receiver
is a cornerstone of the finest home
stereo system you can own.

The few receivers with specifications
comparable to the SX-1500T cost from
$460 to $600. During Pioneer’s anni-
versary celebration, the SX-1500T is
being introduced at only $345.

Also, for the anniversary celebration,
the value-packed SX-1000TA 120-watt
receiver has been reduced from $360
to $299.95, without walnut cabinet, and
the 40-watt SX-300T, the world’s fin-
est budget receiver, reduzed from
$199.95 ‘o $179.95.

A Promise of More
to Follow.

While celebrating its 30 years of his-
tory and growth, Pioneer looks toward
the future. Many of the concepts and
products of tomorrow are now being
developed and tested in Pioneer’s
advanced research laboratcries; some
of these concepts have already been
introduced.

For example, Pioneer is leading the
industry in advanced concepts of
sound reproduction with bi-amplified
speaker systems. The 1S-80 Integrated
System is a brilliant three-way acous-
tic suspension speaker system driven
by two 45-watt (r.m.s.) power ampli-
fiers. An electronic crossover elimin-
ates the disadvantages common to
conventional dividing networks. The
result is the lowest distortion of any
system on the market, and the most
highly developed concept of high
fidelity in the world.

In other component developments, the
SC-100 preamplifier represents the
ultimate state of the art for a home
music system, while Pioneer speaker
systems and headsets are noted for
their superb sound reprocuction, re-
creating the original sound with out-
standing fidelity.

For details on Pioneer equipment and the name of the dealer nearest you, write PIONEER ELECTRONICS U.S.A. CORP.
140 Smith Street, Farmingdale, L.I., New York 11735. Specify the type of equipment which you are interested in purchasing.
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EICO 283 Malta Street, Brooklyn, N.Y. 11207

s engineering

Receiver for $169.95 kit, $259.95 wired, including

CORTINA 3570 — 70-Watt All Solid-State FM Stereo
. cabinet.

)

ina

Cort

excellence, 100% capability, and

guaranteed by EICO.
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compact dramatic esthetics all add up
to TOTAL STEREO PERFORMANCE

at lowest cost.

cortina by “£icoy

High Fidelity authorities agree

luding cabinet.

inc

Solid-State Stereo Amplifier. CORTINA
d,

CORTINA 3070 — A 70-Watt All Silicon
3200 Solid-State Automatic FM Stereo
Tuner. Each for $99.95 kit, $139.95

wire

SEND FOR FREE 1968 EICO CATALOG

HFSR-5
[ Include Cortina Editorial Review

Name

Address

City

State_ — Zip _
"((:IRCLE NO. 25 ON READER SERVICE CARD
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Designed, manufactured in U.S.A. and
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By HANS H. FANTEL

AUDIO BASICS

ACED with the gleaming array of knobs and switches on his amplifier, the audio

novice often feels intimidated rather than challenged. His personal contact

with the equipment remains restricted to the on-off switch, input selector, and
volume control, all other options remaining untouched.

This "don’t-touch” attitude deprives many listeners of a distinct advantage
offered by quality audio equipment—iflexibility of adjustment in the interest of
fidelity. Those knobs and switches, after all, are not just window-dressing. Prop-
erly used, each plays a part in achieving the aim of audio high fidelity: producing
a reasonable facsimile of the "live’ performance in the listener's home. The next
several columns will attempt to put the reader on familiar terms with the various
controls on his sound system and to help him overcome any hesitancy he may fecl
about handling them.

Among the controls often neglected or misused are those for modifying the
range and balance of sound. As a group, they include treble and bass controls,
referred to jointly as “tone controls,”" as well as the so-called loudness compensa-
tion control and scratch (high-frequency) and rumble (low-frequency) fl-
ters, all of which are there for the best of purposes—sound improvement.
The term "tone control’ recalls the pre-hi-fi era, when only a single knob was
provided to cut back on the amount of the higher frequencies, or treble tones, that
were permitted to reach the listener’s ear. On modern high-fidelity instruments,
the tone-control action is considerably more sophisticated. At least two separate
controls are provided—one for treble, another for bass. This enables the listener to
select the specific tonal range he wants cither to emphasize (boost) or to attenuate
(cut) in order to obtain the most satisfying musical balance.

The bass control usually acts on frequencies from about 250 Hz downward,
z.e., in the range from the middle register of the cello or trombone all the way
down to the lowest audible notes. The treble control usually acts on frequencies
reaching from the upper range of the piccolo and fiddle to the highest overtones
that define the timbre of the various instruments. The middle frequencies—
roughly the notes around high C (approximately 1,000 Hz)—should remain
unaffected by either control.

Though the exact degree and frequencies at which treble and bass controls
increase or decrease sound in their respective ranges differ among various makes
and models of equipment, nearly all of them operate similarly as far as the user is
concerned. Turning the bass control clockwise makes the low notes more promi-
nent in relation to the others: turning the control counter-clockwise weakens the
bass. The treble control works the same way in the upper range. When the controls
are in neutral position—usually pointing “straight up” in a twelve-o’clock position
—they have no effect whatever on the tonal balance. Engineers call this the
“flat” position because, when represented as a frequency graph, it results in a
flat line showing neither boost nor attenuation at any frequency. Next month’s
column will discuss in detail how you should use both the treble and bass con-

trols in a variety of specific situations.
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THIS IS A TAPE PLAYER/RECORDER! /t has 6 Aysteresis-Syncronous Motors—35 speec 15, 7%, 3%, 1% I.P.S. operation
—Wow and Flutter .001% at all speeds—Frequency Response 1 to 1 million HZ+.5 DB—SN-60DB—Built in amplifier
with 500 watt output—integrated computer automatically selects proper reco:d levels . . . But

...you only get out of it
what you put into it!

Ampex pre-recorded stereo tapes are engi-
neered to give you the ultimate sound . . . to
make your tape equipment realize its full po-
tential! Only Ampex brings you a catalog of
thousands of selections including Pop, Rock,
Folk, Jazz, Classical and Soundtracks . .. on
Open Reel, 4-Track Cartridge, 8-Track Car-
tridge and Cassette.

4 TRACK 8 TRACK .
CASSETTE CARTRIDGE CARTRIDGE OPEN REEL

AM pEx Ask your dealer for the Ampex Catalog or write:

AMPEX CORPORATION
STEREO TAPES 2201 Lunt Avenue, Elk Grove Village, lllinois 60007

CIRCLE NO. 6 ON READER SERVICE CARD
MAY 1968 27




EXPERTS AGREE...the finest in sight

here’s what they say about Heathkit” Color TV,
world’s finest performance and value

Popular Science: . . . “the circuitry, features, and performance
match or exceed those of sets selling at twice the price. Some of
the features, such as the built-in servicing aids, can’t be bought
in ready-made sets at any price.”

Audio: ... “'sets similar in appearance seem to run around $700,
without the built-in service feature like the dot generator. Add
to this the saving in service costs which the average set would
require, since the builder would undoubtedly service his own
set throughout its life, and the Heathkit GR-295 is a real bargain.”
“Besides that, it is capable of a great picture.”

High Fidelity: . . . “others who own big-name color sets . . .
have stared in amazement (and envy) at the pictures received
on our own home-built Heathkit.”” “Reasons for the high per-
formance ? The circuit design, to begin with, uses many ad-
vanced and sophisticated electronic techniques, the parts are
of high quality and no scrimping or short-cuts have been taken
in the chassis. The engineers at Heath, in fact, have leaned over
to the side of the cautious so to speak, just to provide a wide
margin for the varying ability of diverse kit-builders.” “The
sound is distinctly better than what you hear from most TV sets.”

here’s why

e 295 sq. in. rectangular color tube with bonded face anti-
glare safety glass

e 27 tube, 10 diode, 1 transistor circuit

e Automatic degaussing each time you turn on the set plus
a mobile degaussing coil for use in initial set-up

e Exclusive built-in dot generator for use in adjusting con-
vergence any time you wish

e Dynamic pincushioning correction circuit eliminates
picture edge distortion

e Extra B+ boost for improved definition

e 3-stage video IF strip reduces interference and improves
reception

e Exclusive Heath “Magna-Shield’’ surrounds tube to im-
prove color purity

+ Gated Automatic Gain Control (AGC) for steady, flutter-
free pictures even under adverse conditions

Kit GR-295

4479°

(less cab.)

GRA-295-4, Mediterranean Oak Cabinet (above), $112.50
GRA-295-1, Contemporary Walnut Cabinet, $62.95
GRA-295-3, Early American Salem-Maple finish Cabinet, $99.95
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. the GR-295 boasts a very up-to-date color convergence
circuit which not only makes for sharply defined, lifelike color
images but permits the owner to initially adjust the set, and re-
adjust it later if need be, without the use of instruments or test
gear.” . . . the MHeathkit set produces pictures that are as good
as high quality color film, or better.”

Popular Electronics: . . . “"We simply had to know how wel/
a 25-hours-to-build color TV kit would stack up against the
more expensive, well-advertised wired sets” . . . “it didn't take
us long to find aut that the Heath GR-295 compares favorably
with the best of them.”

Radio-TV Experimenter: “‘Over the /ife of a color set, repair
and service call costs can exceed $200. But, build the color set
yourself and you will save several hundred dollars in repairs
plus wind up with better color as you'll align the color reception
to what you, not a serviceman, thinks is good to look at.”

Radio-Electronics: “Friends who've seen my Heathkit GR-295
generally ask, ‘'Why can’t | get a good picture like that on my
color set?” "’

they agree...

e Automatic Color Control circuit reduces color fading

e Deluxe VHF turret tuner with “memory” fine tuning &
long-life nickel silver contacts

e 2-speed transistor UHF tuner for both fast station selec-
tion and fine tuning individual channels

e Two hi-fi sound outputs . .. a cathode follower for playing
through your hi-fi system, and an 8 ohm output for connection
to the special contained-field 6 x 9" speaker included

e Two VHF antenna inputs . . . a 300 ohm balanced input
plus a 75 ohm coax input to reduce interference in metropolitan
or CATV areas

e Circuit breaker protection

e 1-year warranty on picture tube, 90 days on all other parts

Kit GR-295, all parts including chassis, tubes, mask, UHF &
VHF tuners, mounting kit, and special extended-range 6" x 9"
speaker, 131 Ibs., REA or motor freight only,

credit terms available. ... ... .. .. . . il $479.95

Other Heathkit Color TV Models: Kit GR-227, 227 sq. in. tube,
$419.95, Optionzl cabinets from $59.95.

Kit GR-180, 180 sq. in. tube, $359.95, Optional Cabinets from
$24.95
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and sound comes from HEATH

here’s what they say about Heathkit’ AR-15,
world’s most advanced stereo receiver

Electronics World, May '67: “Heath implies strongly that the
AR-15 represents a new high in advanced performance and
circuit concepts. After testing and living with the AR-15 for a
while, we must concur.”

Hi-Fi/Stereo Review, May ‘67: “Several people have com-
mented to us that for the price of the AR-15 kit they could buy a
very good manufactured receiver. So they could, but not one that
would match the superb overall performance of the Heath AR-15.""

Modern Hi-Fi & Stereo Guide, 1968: '/ cannot recall being

so impressed by a receiver . . .

it can form the heart of the finest

stereo system.”

Audio Magazine, May 1967: “The entire unit performs con-
siderably better than the published specifications.””

here’s why they agree...

The Heath AR-15 has these exclusive features:

MAY

Best sensitivity ever . . . special design FM tuner has 2 FET
rf amplifiers and FET mixer

Best selectivity ever . . . Crystal filters in IF . . . no other has
it ... perfect response, no alignment . . . like having 8 trans-
formers in |F

Best limiting characteristics ever . . . Integrated Circuits
in IF ... like having 20 transistor stages in |F
Most power output of any receiver . . .
Music Power . . . enormous reserves
Ultra-low distortion figures . . . harmonic distortion less
than 0.2% at 1 watt or full output . .. IM distortion less than
0.2% at 1 watt, less than 0.5% at full output

Ultra-wide power response . .. 6 Hz to 50,000 Hz, 1 dB,
at 150 Watts Music Power

150 Watts of

Ultra-wide dynamic range phono preamp (98 dB) as-
sures no overload regardless of cartridge type used.

Unique Noise-Operated Squelch . . . hushes between-
station noise before you hear it . . . unusually elaborate and
effective

Unusual Stereo Threshold Control automatically
switches to stereo only if quality of reception is acceptable
... you adjust to suit

High Fidelity, Dec. '67: “The AR-15 has been engineered on
an all-out, no-compromise basis.”

Popular Electronics, Jan. '68: “There is no doubt in your
reviewer’'s mind that the AR-15 is a remarkable musical in-
strument.”

Popular Mechanics, Nov. '67:

“. .. Heathkit’s top-of-the-line

AR-15 /s an audio Rolls Royce . ..”

Popular Science, Dec. ‘67: “Top-notch stereo receiver” . . .

“it's FM tuner ranks with the hottest available” . . .

“it’s hard to

imagine any other amplitier, at any price, could produce sig-
nificantly better sound.”

And leading testing organizations agree.

Stereo-Only Switch . . .
if you wish

Adjustable Multiplex Phase Control . . . for cleanest FM
stereo reception

silences all monophonic programs

Tone Flat Switch . . . bypasses tone control circuitry for flat
response when desired
Front panel Input Level Controls . .. easily accessible, yet

hidden from view by hinged door

Transformerless Amplifier . . . direct coupled drivers and
outputs for lowest phase shift and distortion

Capacitor coupled output . . . protects your speakers
Massive power supply, electronic filtering . . . for low
heat, superior regulation electrostatic and magnetic
shielding

Two Tuning Meters . . . for center tuning and maximum
signal . . . also used as volt-ohmmeter during assembly of kit

All-Silicon transistor circuitry ... 69 transistors, 43 diodes,
2 IC’s.

Positive Circuit Protection . .. Zener-diode current limiters
plus thermal circuit breakers protect unit from overloads and
short curcuits.

“Black Magic’* Panel Lighting ... no dial or scale markings
show when receiver is turned off, thanks to exclusive tinted
acrylic dual-panel design

Heath AR-15...Kit $329.95*... Assembled $499.50%*

*optional walnut cabinet, $19.95

—————————————— HEATHIIT) SRS

rH:EATH COMPANY, Dept. 40-5 |
- l Benton Harbor, Michigan 49022

’ HEAT:K'T 1288 N EW | In Canada, Daystrom Ltd. I

l i @ e al FREE ]968 CATALOG! | O Enclosed is $ plus shipping charges. |
| o

i i‘“’_ ! po'w with mgre kr:ls, m;)re color. | Please send T '

o : ully describes these along with o )

e ; overy 300 kits for slexeo?hrﬁ, | 1 Please send FREE Heathkit Catalog. |

| pe— I color TV, electronic organs, elec- | I

| [0 tric guitar & amplifier, amateur | Name |

By radio, marine, educational, CB,

‘ AR A E home & hobby. Mail coupon or | Ad9ress |

i . write Heath Company, Benton | City State Zip - |

R Harbor, Michigan 49022. L Prices & specifications subject to change without notice. CL-324 l
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It has something important to say
about Truth in Listening.

The fact is, there’s a lot of half-
hearted sound trying to push its way
into people’s homes these days by
passing itself off as something better.
But try your favorite symphony on it,
and the effect is strictly So What.

Until now, the only way you could
be sure of getting honest sound was to
buy individual, top-quality compo-
nents. And then try to find a cabinet
for them.

Altec has changed all that. We took
our top-quality com-
ponents and put them
in custom-designed
cabinets for you. Like
the Valencia stereo
ensemble (right). It’s
matched walnut,
carefully selected for
superb graining.
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The center cabinet will hold your
record player and tape recorder. As
well as Altec’s 100-watt 711 receiver
which operates them, in addition to
having an FM tuner and all the con-
trols you need for a complete home
music center.

The big news is the speaker cabi-
nets. They contain the same compo-
nents Altec puts into its famous A7
“Voice of the Theatre”® speaker
system. The one most recording stu-
dios use for playback during record-

CIRCLE NO. 3 ON READER SERVICE CARD

ing sessions, because the A7 faithfully
reproduces every nuance the critical
professional listens for.

All of this is yours for $1,422.50.

Altec also makes the Flamenco, a
Mediterrancan-styled stereo ensemble
in oak. You can see it in Altec’s new
catalog, which is yours for the asking.
Just write to the address below. Or
ask your Altec dealer.

While you're there, listen to Altec.
After all the half-truths you've been
getting on other systems, you may be
surprised at the fullness and range of
true sound.

There’s one thing
for sure. The moment
you listen to an Altec,
you’ll be glad you
listened to this page.

ALTEL

LANSINGe

A Division of ATV Ling Altec, Inc.

“ Altec Lansing, 1515 So. Manchester Ave.. Anaheim. Calif. 92803
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By JULIAN D. HIRSCH

e OBJECTIVE/SUBIJECTIVE TESTING: [ have re-
ceived the following very interesting letter from a read-
er, Mr. Thomas D. Tyson, III, of High Point, North
Carolina, and I think it is worth sharing with my read-
ers. My comments on the points Mr. Tyson raises are
printed after his lctter.

It is always a pleasure to read the Hirsch-Houck
Laboratories test reports, particularly those concerning
loudspeakers. T suppose my feeling is in no small part
due to the method of objective testing (though, as you
say, "tempered and qualified with personal opinion™)
employed in your laboratory. T have always felt that
purely subjective loudspeaker evaluation was all but
meaningless; one does not lecarn much when reading
what one editor has to say about a loudspeaker based
only on his personal opinion. Even the most unbiased
and "“well-trained” ears lean toward a certain kind of
sonic coloration (most likely that kind exhibited by the
tester's favorite loudspeaker at home). And while ob-
jective measurement techniques leave much to be de-
sired, they certainly provide for more repeatable results;
for sure, no oscilloscope has a favorite loudspeaker.

I can’t resist feeling that a loudspeaker that “mea-
sures” better will sound better; it

acter of the white noise? How well did the twecters
respond off-axis ? Did the tester ever determine the source
of the 90-Hz peak in the pressure response ? What type of
system is the Rectilinear 11I—a modified acoustic-suspen-
sion system, an "infinite” baffle arrangement, or what?
These complaints notwithstanding, the H-H Lab re-
ports are excellent and meaningful, and are good guide-
lines for the prospective buyer, in the opinion of this
reader. Perhaps the avoidance of purely subjective loud-
speaker testing methods (those characterizing other test-
ing labs in the field) has helped H-H Labs remain in such
an enviable Icading position. —T.D.T.
Mr. Hirsch )'c'/)/h't 5
First of all, my thanks to Mr. Tyson for his kind com-
ments. In reply to the specific points and questions he
raises, I admit to the “emotion” in the appraisal of the
Rectilinear III, but it was expressed after due consider-
ation, and not in a hasty manner. We listened to this
speaker and compared it closely with many others over a
period of months, with our usual avowed intention of
finding whatever faults there were in its sound. Well,
like every other spcaker we have ever tested, it was not
perfect, but it was a superior sounding system, and there
was nothing to do but say so. This we did.
In respect to the electrical power

certainly goes without saying that

drive to the system during our tests,

the loudspeaker that follows the
waveform more closely in labo-
ratory tests will reproduce music
more faithfully. If, on the other
hand, purely subjective appraisal

REVIEWED THIS MONTH
°

Ampex AG-500 Tape Recorder
Electro-Voice Five-A Speaker
PE-2020 Automatic Turntable

unless stated otherwise, we test for
harmonic distortion with a 1-watt
signal into the speaker’s nominal
impcdmcc. In respect to white
noise, I don't know what real white

becomes the rule, the guideline

noise sounds like because I have

should be a direct, immediate com-
parison of reproduced sound with its live counterpart.
Here the ear has little chance to forget what is good or
not-so-good reproduction.

This brings me to a recent lab report on the Rectilinear
loudspeaker system [December 1967]. There scems to be
some disparity between this report and other previous
loudspeaker reports by H-H Labs. I frankly feel that the
tester was rather f00 emotional in his appraisal of this
perhaps excellent system; so much so, in fact, that he left
a few things undone. What, for example, was the power-
input applied at the speaker terminals during the hart-
monic-distortion measurement ? What was the sonic char-
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never heard white noise reproduced
through a perfect loudspeaker. Of course, we listen to
white noise through all speakers, but aside from exposing
gross faults which would be detected anyway, we have
found it of limited usefulness. In this respect, white-
noise tests somewhat resemble square-wave tests of inte-
grated and power amplifiers.

The polar response of the Rectilinear IIT was ordinary,
certainly not outstanding. We often do not comment on
a particular parameter unless it is unusually good—or bad.
The dispersion characteristics of the Rectilinear IIT were
neither.

At lower frequencies, we can never be sure whether a
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measured response irregularity is in the speaker or the
room; the two are inseparably wedded. One clue is
whether the observed effect can be heard (in addition to
being measured) in different listening rooms. The 90-Hz
peak cannot.

In regard to the system’s design, we do not open sealed
cabinets to study the internal construction of speakers. In
this case, we believe the Rectilinear 111 to be a ducted-port
reflex system. In any event, unless there is something un-
usual in the structure of the speaker, we do not consider
it to be relevant to our evaluation of its performance.
What's important is how good it sounds, not how it was
made to sound that way
course, but is a secondary consideration.

[ appreciate Mr. Tyson’s comments on subjective 7.

the latter is not unimportant, of

objective speaker testing. As I gain more experience in
this field, I become more and more convinced that objec-
tive tests in and of themselves cannot possibly define a

speaker’s performance and sound in terms that are intelli-
gible to a human being. There are so many parameters to
be measured and inter-related that, even if they were all
known, only a computer could juggle them around and
digest them. One cannot predict every nuance of sound
quality of a speaker system simply by studying the mass
of data that can be derived from instrument testing.
Consider, on the other hand, that a trained listener can,
in moments, make a useful and valid appraisal of a speak-
er’s quality just by listening to it! True, there will always
be differences of opinion but, in all honesty, many of these
are colored by purely commercial considerations. Among
unbiased observers, there is a surprising unanimity of
opinion on many issues in high fidelity. So, while measure-
ments are helpful, we depend heavily on our ears in de-
termining our final opinion of a speaker’s sound. All the
curves in the world will not describe it, no matter how
skilled the interpreter. —J. D. H.

~ EQUIPMENT TEST REPORTS

By Hirsch-Houck Laboratories

AMPEX AG-500
PROFESSIONAL
TAPE RECORDER

® ALTHOUGH many manufacturers of home tape record-
ers pin the “professional” label on their products, few of
these recorders would merit serious consideration for
actual professional use. We recently had the opportunity
to use and test a recorder that is unquestionably a “pro,”
and it has been a most interesting experience for us.

The unit in question is the Ampex AG-500, a portable
four-track, two-speed (7Y, and 3% ips) recorder. The
same basic instrument is available with other speeds, a
variety of head configurations, and provision for rack
mounting. However, the unit we tested would probably
come nearest to satisfying the needs of a critical (and
well-to-do) hobbyist.

The AG-500 is a large and very heavy recorder. We
would estimate its weight at about 60 pounds, and its di-
mensions are approximately 20 x 17 x 9Y5 inches. The
transport is a massive, three-motor system on a milled,
die-cast plate. All functions are solenoid-controlled and
are operated by a row of pushbuttons or by an optional
remote-control unit. The tape-playing speeds are changed
by pulling out or pushing in a button located between the
tape reels. The AG-500 is intended to accommodate 7-inch
or smaller reels. Threading is simplified by a head cover that
swings out of the way to give a clear view of the full tape
path. A tension arm shuts off the tape transport if the tape
runs out or breaks. A tape lifter holds the tape clear of
the heads during fast forward or rewind. Like most pro-
fessional tape machines, the AG-500 has no index counter.

The fully solid-state electronics of the AG-500 are con-
tained in two identical rack-panel units mounted below the
transport. Each channel has two recording inputs with
separate level controls. The playback amplifier, which
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operates from the monitor head, is separate and has its
own level controls. Each channel’s illuminated VU meter
can be switched to read either the input signal or the
monitor-head signal, and the selected signal can be mon-
itored with headphones plugged into a front-panel jack.

The playback equalization is switched to correspond to
the tape speed by a separate control. Each channel has a
record-safety switch (in addition to a RECORD button) that
prevents recording when in the SAFE position. A red light
indicates that the channel is in the RECORD mode. The in-
puts and outputs of the AG-500 are accessible through a
sliding panel underneath the case. The connectors are
standard three-pin locking types.

Operation of the AG-500 is simple and uncomplicated.
The transport buttons are clearly marked for their func-
tions (REVERSE, FAST FORWARD, PLAY, STOP, and RECORD ).
With meter switches on INPUT, the user sets the recording
level and the equalization for the tape speed to be used.
If a recording is to be made, the record-safety switches are
set to RECORD and the PLAY button is pressed. The RECORD
button can be pressed at any time after the tape is in mo-
tion. The meter switches can be set at REPRO and the play-
back level controls adjusted for proper output levels. If
the record-safety switch for either channel is set at SAFE,
that channel will not be recorded. Moving the switch to
RECORD after the unit is operating will not cause it to
record unless the tape is stopped and re-started. All in
all, the machine is about as foolproof as can be.

The instruction book for the AG-500 is a large loose-leaf
binder containing detailed performance specifications and
maintenance instructions. Examination of the specifications
reveals the great conservatism which sets this machine
apart from even the finest home recorders. For example,
the nominal output is 1.25 volts (44 dbm) into 600 ohms.
However, it can deliver up to 12.5 volts (424 dbm) before
clipping occurs. Peak recording levels, 6 db above zero
VU, will not cause significant distortion. The second-har-
monic distortion is rated at less than 0.4 per cent at nor-
mal recording levels.

Although the Ampex AG-500 has several equalization

(Continued on page 34)
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We are proud that Sherwood FM tuners were
selected because of their low distortion by
America’s foremost heart-transplant pioneers
to receive telemetered EKG data in their crit-
ical research programs.

Hirsch-Houck Laboratories evaluates the 0.15%
distortion Sherwood tuner shown above as
follows: “The tuner has a usable sensitivity of
1.8 microvolts, with an ultimate distortion
level of 48 db. This is just about as low as
we have ever measured on an FM tuner,...”*

The S-3300 features our unique Synchro-
Phase FM Limiter and Detector with micro-
circuitry, field-effect transistors, a stereo
noise filter (which does not affect frequency
response), and of course, only 0.15% distor-
tion at 100% modulation. Less case - $197.50

Electronic World, Oct., 1967

Amplifiers and speaker systems

best suited for low-distortion tuners!

Sherwood offers three low-distortion ampli-
fiers precisely suited for your needs—led by
the Model S-9000a with 160 watts music
power (at 8 ohms). The 140-watt S-9900a and
the 80-watt S-9500b feature main and/or re-
mote stereo speaker switching and separate
terminals for monophonic center channel or
extension speakers. All feature 0.1% distor-
tion at normal listening levels. Prices from
3189.50 to $309.50.

Our acoustic-suspension loudspeaker systems
were designed to reproduce music with min-
imum distortion and coloration. You can hear
the difference low distortion makes. Hear
Sherwood’s low-distortion Tanglewood, Ra-
vinia, Berkshire, and Newport at your dealer—
then take a pair home for a no-obligation
trial. Prices from $84.50 to $219.50.

SHERWOOD ELECTRONIC LABORATORIES, INC.
4300 North California Avenue, Chicago, Illinois 60618

Write dept. R-5

MAY 1968

CIRCLE NO. 56 ON READER SERVICE CARD

33



adjustments, as well as bias frequency and symmetry ad-
justments, there is no provision for adjusting bias current.
We made several frequency-response measurements with
various tape types. At 715 ips, using the Ampex 631 tape
for which the machine was adjusted, playback frequency
response was +5, —1.5 db from 20 to 20,000 Hz, with
a rising characteristic at both ends of the spectrum. At 3%
ips, the response was =4 db from 20 to 15,500 Hz. As is
evident from our curves, a somewhat more even response
was obtained with another type of tape. In any case, it
was obvious from these measurements that the Ampex
AG-500 at 3% ips would satisfy the most critical home-
recording needs, as well as most professional requirements.
Subsequent use of the machine confirmed this impression.

The playback frequency response, with the Ampex
32321-04 test tape, was +1, —3.5 db from 50 to 15,000
Hz. The signal-to-noise ratio, referred to normal recording
level, was 48.5 db at 715 ips and 47 db at 3%, ips. Ampex
specifies signal-to-noise ratio with respect to a peak record-
ing level 6 db above normal, which would increase these
figures to 54.5 and 53 db, respectively. Either way, the
Ampex AG-500 was one of the quietest tape recorders we
have used.

The recording inputs required only 0.043 volt for normal
recording level. Wow and flutter were each 0.05 per cent
at 3% ips, and 0.03 and 0.045 per cent, respectively, at
714 ips. The normal tape speeds were slightly slow, with
an error of about 30 seconds in 30 minutes of playing
time. In the fast speeds, 1,200 feet of tape were handled
in 72 seconds.

We could not fault the sonic performance of the
AG-500. As we expected, FM broadcasts recorded at 33

K RESPONSE

DECIBELS

ii

“%0 50 100 200 500
FREQUENCY IN CYCLES PER SECOND (Hr)

1kHz 2kHz SkHz AOKkHZ 20
kHz

Top two graphs show the Ampex AG-500’s record/playback re-

sponse to three different tape types at 3% and 71z ips. The bias
current was not adjusted for the different tape characteristics.

ips could rarely be distinguished from the original pro-
gram. The 7V4-ips speed offered little, if any, audible im-
provement, although it was obviously necessary for com-
patibility with tapes recorded elsewhere.

Being accustomed to home tape recorders, we felt the
lack of an index counter on several occasions, but aside
from this minor inconvenience, the AG-500 was a delight
to use. Its ruggedness and conservative design should in-
sure long and reliable service even under rough handling
in the field. And that, after all, is the key distinction be-
tween home and professional machines. The former may
initially match the performance of the latter, but are less
likely to maintain their top performance level under ad-
verse conditions and after long service. The Ampex
AG-500, in the form we tested, is priced at $1,537.

For more information, circle 157 on reader service card

ELECTRO-VOICE
FIVE-A SPEAKER
SYSTEM

@® ErEcTRO-VOICE's Five-A is a “bookshelf”-size speaker
system measuring 21%; inches wide by 121 inches high by
10% inches deep. It is not one of the smaller systems of its
type, and requires full-size shelves if it is to be wall
mounted, but its relatively low weight (less than 27
pounds) is not likely to tax the shelf supports unduly.

The Five-A uses an acoustic-suspension woofer with a
10-inch cone. The relatively high mass required in the mov-
ing system of an acoustic-suspension woofer is concentrated
in the voice coil rather than in the cone. A multilayer voice
coil places more turns in the magnetic gap, maintaining
reasonably high efficiency while providing extended low-
frequency response. The crossover to the 214-inch cone
tweeter is at about 1,500 Hz. The stiff paper cone of the
tweeter radiates from its entire surface at the lower end of
its frequency range, but at the highest frequencies most of
the radiation takes place from a small dome at its center,
thus maintaining good polar dispersion over a wide fre-
quency range. A viscous compound injected into the space
between the voice-coil form and the magnetic structure
damps the tweeter-cone resonance, which occurs just below
its lowest operating frequency and aids the crossover net-
work in achieving a steep crossover action. A tweeter-level
control on the rear of the enclosure is designed to adjust
the slope of the high-frequency response curve rather than
produce the usual “shelf” response.

Our indoor frequency-response measurements, averaging
the sound-pressure level at eleven microphone positions, re-
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sulted in a curve which closely resembled the “typical re-
sponse curve” published by Electro-Voice. This is quite
unusual, in our experience, since most manufacturers mea-
sure loudspeaker response in an anechoic chamber and the
results do not correlate well with our “live-room™ tests.

The averaged frequency response of the E-V Five-A
proved to be smooth and relatively flat to a degree which is
unusual in speakers of its price. It was within =5 db from
60 to 15,000 Hz, with the tweeter level set at maximum.
Below 100 Hz, the response fell off at a gradual 6-db-per-
octave rate, with substantial output remaining in the 30-Hz
region.

The low-frequency harmonic distortion of the E-V Five-A
was exceptionally low, under 10 per cent even at 20 Hz.
There was no sudden “break,” or increase of distortion, as
the frequency was lowered. We made this measurement
first at our usual drive level of 1 watt, and repeated it at
10 watts. The distortion was not significantly greater at
the higher power, which attests to the power-handling capa-
bilities of the woofer. The manufacturer rates the system
for 60 watts peak power.

The tone-burst response was generally good. Some slight
ringing was observed in the 5,000-Hz region and at 11,000
Hz, where there was a resonant peak of several db. Apart
from these two exceptions, the Five-A had a transient re-
sponse comparable to those in the under-$100 class.

We listened to the Electro-Voice Five-A, by itself and
paired with other speakers costing up to three times as
much, and it held its own very well in all such compari-
sons. We found it preferable to turn down the tweeter level
somewhat from the indicated normal setting to avoid ac-
centuated sibilants and background hiss. When properly
adjusted, the sound character of the Five-A is very well bal-
anced, with no portion of the frequency spectrum audibly
dominating any other portion. In particular, the lows are
free of resonant boom, in a manner reminiscent of the finest
acoustic-suspension systems. (Continued on page 36)
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(First KLH Component Bags E;g#w; Go to Brower, Clements.)

bag

Mr. Brower’s Tea Chest

Bests All Other Speakers
In A-B Comparison Tests!

“Not satisfied with my speaker in
a small box,” writes Mr. Donald G.
Brower of Briarcliff Manor, New York
about his 10" pre-war Cinaudagraph,

“I took the back off and rammed it in an old
tea chest with an army blanket around it for
acoustic lining.

“Man, did that sound good. So good that
the tea chest stayed on top of our piano for
yvears. In fact nothing could displace it on
A-B tests until the advent of acoustic suspen-
sion speakers.”

OW, PARTIAL as we are to that tea
chest on top of the piano all those years
—a very pretty picture—that’s not what won

Mr. Brower his Component Bag. It was his
self-reliance.

What with no published specifications on
tea chests, and the big price difference
between what he had and what was available,
another man might have read the advertise-
ments and wavered. Not Mr. Brower. He
trusted his own ears; and who can quarrel
with that?

MORAL:

While there are few do-it-yourself projects
such as blanket-stuffing these days, do-it-
yourself projects such as comparing various
speakers in show-rooms are still very much
with us. So the Tea Chest Lesson still applies:
Don’t rule out comparisons that, on the
basis of what you’ve read, seem unlikely.
You could be very pleasantly surprised.

AN EXAMPLE FROM THE MODERN ERA

In reply to our question, “What
pleases and displeases you about
components and the people who
make them?”’, Mr. Gillen Clements
writes from Appleton, Wisconsin
about a more recent A-B test
between a pair of our own book-
shelf-size Model Six Loudspeakers
and two other systems, each cost-
ing twice as much money :

“The superior quality of the
sixes was,” he says, “so incredibly
evident from just listening and
switching back and forth between

the three pairs of speakers. I com-
mend you on manufacturing a
loudspeaker soinfinitely better
than a twice-as-expensive compet-
itor.”

And he names the fellow. We
won’t, because our getting into an
“Is,1s not,is,1s not...” with another
manufacturer would be beside the
point. Nor is the point for you to
run out and buy a couple of Model
Sixes, sound unheard.

No, it’s simply to listen to ours,
theirs or anybody else’s and trust

your own ears.

As a matter of fact, our Model
Sixes putting down speakers of
twice their price doesn’t surprise
us much. There are others, almost
six times as expensive, that we
wouldn’t at all mind having you
test —A vs. B and no holds barred
—against those same Model Sixes
at a suggested price of $134
(slightly higher in the West).

What have you got to lose
except your faith in advertising,
either ours or theirs?

KLH Research and Development Corp., 30 Cross Street, Cambridge, Mass. 02139
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Tone-burst photos show the Model
Five-A’s performance at three
different frequencies: L. to r..

790 = 5.000 Hz. and 10.000 Hz.
I resonant peak of several
decibels at 5.000 Hz results in

a slight irregularity at

that frequency.

We enjoyed listening to the Electro-Voice Five-A for
hours, never feeling the urge to shut it off or change to
another speaker. This is the acid test of a speaker’s quality,
and it was passed handily by the Five-A. This fine, musi-
cal-sounding speaker system sells for only $88 in a vinyl-

coated walnut-vencered cabinet. Priced just above the low-
est-price speakers, its performance is more in the class of
the speaker systems selling in the $100 to $150 class. It is
clearly an excellent value.

For more information, circle 158 on reader service card

PE-2020
AUTOMATIC
TURNTABLE

@ WE have often been intrigued by the ingenious design
of automatic turntables (or record changers, if you pre-
fer). The basic functions of a record player are well
defined and require little innovation on the part of the
designer. The record must be rotated at a constant (and
correct) speed, and the tone arm must carry the cartridge
over the record surface with a minimum of inertia, track-
ing-angle error, and so forth. Low mechanical rumble in
the turntable, and low-friction arm pivots which permit
low tracking forces to be used are also characteristics of
any good record player.

It is in the extra refinements and operating conveniences
that record players differ from each other. Most of the
better models offer some form of direct-reading tracking-
force adjustment, balanced tone arms, and adjustable anti-
skating devices. As a rule, these operate etfectively, though
they vary widely in their mechanical design.

When we heard about the new PE-2020 automatic turn-
table, we wondered what new features could possibly be
offered. It did not seem likely that a “me-too” design
would be introduced in this highly competitive market. Our
questions were soon answered. The PE-2020 (manufac-
tured in West Germany by Perpetuum-Ebner and imported
by Elpa Marketing Industries) is the only automatic turn-
table with a calibrated and adjustable vertical-tracking an-
gle for the phono cartridge.

Vertical-tracking angle is not a problem with manual,
single-play turntables since if the cartridge is correctly de-
signed and installed, the correct 15-degree vertical tracking
angle will always be obtained. Obviously, when a stack of
records is played automatically, the vertical angle at which
the stylus meets the groove will be different for each rec-
ord. The change in angle is insignificant for each added
record, but over a stack of eight records it would amount
to about 5 degrees with the usual record-changer arm.
Whether this is audible is, to my mind, an open question;
however, in the PE-2020. the tracking angle of the car-
tridge can be adjusted to match the number of records
on the turntable. A small knob on the front of the car-
tridge slide tilts the cartridge, and a number appears in a
window on top of the shell. Normally, the number dialed
is half the number of records in the stack, so that the
tracking angle will be correct at the middle of the stack.

All operating functions of the PE-2020 are controlled by
a single lever—probably the ultimate in simplicity. A push
to the extreme right starts the playing cycle, either in auto-
matic or single-play mode. The first position to the right is
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sTop, which causes the arm to return to its rest and shuts
off the turntable. The first left position raises the arm
for pause or cueing. In the extreme left position, the arm
15 gently lowered to the playing position. The control lever
is positive, yet feather-light in its action. It is unlike any
system we have seen in other record players, and we found
it effective and convenient to use.

The PE-2020 has interchangeable single-play and auto-
matic record spindles, as well as an optional I5-rpm spin-
dle. The single-play spindle rotates with the record. In
normal single-play operation, moving the control lever to
START is all that is required. A feeler button next to the
turntable determines whether a 12-inch record is on the
platter (which is 1113 inches in diameter, non-ferrous,
and weighs 614 pounds). If the button contacts the edge
of the record, the arm indexes accordingly. If the feeler
does not detect a record, it assumes that a 10-inch record
is on the turntable and indexes the arm for that size. An-
other fecler built into the turntable, near its center, prevents
the arm from leaving the rest if no record is on the turn-
table, thus safeguarding the cartridge against damage.
Our only negative criticism of the mechanism is of the in-
ordinately long change cycle (about 23 seconds) and the
correspondingly long lifting/lowering time for the very gen-
tle cueing mechanism.

A plastic jig is supplied for mounting the cartridge with
the correct overhang and vertical angle. However, on our
sample we found that the optimum position for the car-
tridge was about {; to % inch further back in the holder
(less overhang) than that indicated. The arm had a lateral
tracking error of less than 0.67 degree per inch of radius
when the cartridge was positioned for lowest error.

The measured flutter of the PE-2020 was 0.03 per cent
at 16%; rpm, increasing to 0.04 per cent at 78 rpm. The
wow was 0.15 per cent at 3314 and 45 rpm, and 0.13 per
cent at 78 rpm. The rumble was —33 db, including both
vertical and lateral components, and —38 with vertical
response canceled (as measured by current NAB standards).

The turntable speed did not vary for line-voltage changes
between 105 and 135 volts. It slowed down slightly at lower
voltages, but could be adjusted to exact value as far down
as 80 volts. The PE-2020 can be adjusted about =+2 per
cent (by our measurement) on each of its four basic
speeds. When any one speed is set correctly, the others
are also exact. The stylus-force dial was accurate to within
0.1 gram at all settings. We found it necessary to use the
maximum anti-skating correction when operating at 2
grams of tracking force with a Shure M7SE cartridge.

The PE-2020 worked well in all modes of operation. It
is gentle on records, simple to use, and highly flexible. The
vertical stylus-angle adjustment does just what it was in-
tended to do, and the purist will find that this novel au-
tomatic turntable will meet his most exacting require-
ments. The PE-2020 sells for $129.95. The walnut base
shown is optional.

For more information, circle 159 on reader service card
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This 1s the

long-playing

L,000-play tests prove @

How long can you play a long-playing
record before distortion creeps into the
playback?

Until now, eight or nine playings were
enough to make record wear audible.
The difference between a brand-new
record and one played only eight or nine
times could easily be heard...and high-
frequency loss could actually be meas-
ured after a playback or two!

That’s why we designed the 999VE car-
tridge to a completely new standard—
the long-playing standard. We designed
it to be the one cartridge that wouldn’t
strip away highs, or create distortion,
or wear out records.

—

s s

t keeps your

Here’s what our engineers report about
1,000-play tests of the 999VE.

Test 1: For audible wear, distortion, or
frequency loss with standard vocal/
orchestral stereo recording.

Total Plays: 1,000

Audible difference between new and
tested record: None

Test 2: For measurable distortion, fre-
quency loss, or dynamic loss with low-
frequency (300 Hz) test record.

Total Plays: 1,000

Measurable Change: None

Test 3: For measurable distortion, fre-
quency loss, or dynamic loss with high-

cartridge

records new...Indefintely.

frequency (2k—20kHz) test record.
Total Plays: 1,000

Measurable dynamic frequency loss: at
2kHz, None; at 20kHz, —3 dB.
Measurable distortion:

+ .02% at 3.54 cm/sec; + .05% at 5.5
em/sec; + .19% at 9.0 and 14.0 em/sec.
In 1,000 test plays—far more than a
lifetime of wear for your records—no
change in fidelity you will ever hear.
How long will your records keep sound-
ing brand-new with the 999VE?

The best we can say is: indefinitely.

Empire Scientific Corp., Garden City, N.Y.

EMPIRE 999VE

A long-playing investment at $74.95

CIRCLE NO. 28 ON READER SERVICE CARD
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Pocket the
world's
sSmallest

35mm camera!

ROLLEI 35

FROM HONEYWELL

(KB T TS

® @ollei 35

You'll carry it everywhere! Not much bigger
than a pack of cigarettes, the great little Rollei
35 fits pocket or purse, yet it takes full-sized,
full frame 35mm pictures. The results are mag-
nificent—razor-sharp color slides or sparkling
prints —because this is a Rollei, built in the
famous Rollei quality tradition.

Big-camera features include a superb /3.5
Zeiss Tessar lens, a highly accurate exposure
meter by Gossen, and a Compur shutter with
9 speeds up to an action-stopping 1/500 sec-
ond. It's easy to use, too, even for beginners.

Beautifully made and meticulously fin-
ished, the jewel-like Rollei 35 costs about $190,
depending upon accessories. See it at your
Honeywell dealer’s soon, or mail the coupon
for free literature.

Honeywell takes the guesswork
out of fine photography

Honeywell Photographic 255

Mail Station 209, Denver, Colo. 80217
Please send Rollei 35 literature to:

Name

Address

Honeywell

IRCLE NO. 35 ON READER SERVICE CARD
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By JAMES GOODFRIEND

WHAT MAKES A RECORD DEFECTIVE?

GOoD percentage of the letters 1 re-
ceive as music editor of this maga-

zine have to do with the subject of de-
fective records. Defective records have
been a thorn in the side of the industry
ever since its inception. They are an un-
questioned annoyance to the buyer, and
they have done more to breed antagonism
between record companies and record
stores and the buying public than prob-
ably any other single thing. But many
of the letters I receive ask impossible
things, and show their writers to have a
basic lack of familiarity with what rec-
ords are physically. The buyer of defec-
tive merchandise has a legitimate com-
plaint, and he is entitled to a replacement
or substitution of the item in question.
But he will be an effective plaintiff
(either to the clerk or to the company)
only if he is an informed one.

Accordingly, I list here the things that
can go wrong with a record, together
with the whys and the what-happens-
afterwards. Warpage is a common com-
plaint. If the warpage is sufficient to
prevent the record from playing prop-
erly, the complaint is a legitimate one;
if it is not, it is merely misplaced per-
fectionism and a waste of time. Warp-
age may result from improper packag-
ing or storing, from jacketing the newly
pressed (and still warm) record before
it has had sufficient time to
because the presser lifted the disc from
the press with his thumb. The cause does
not particularly matter. The buyer of a
badly warped disc is entitled to a re-
placement, but since warpage frequently
occurs in runs, he may find that an ade-
quate replacement will only come with a
new shipment of records.

With most recently produced records,
tape hiss has ceased to be much of a
problem. It is there, however, on many
older records, on reissues, and on some
new ones. But tape hiss, as its name im-
plies, is not a function of the pressing,
and replacement of the disc will there-
fore not result in any gain. Occasional-
ly, a record company may find a way of
reducing the objectionable hiss, and re-
master the record to produce a better-

cool, or

quality end product. But this is very rare,
and the buyer of a disc with excessive
tape hiss must either learn to live with
it or give up the idea of owning that
particular record. Before he does either,
though, he might look to see that his
treble control is not where it shouldn’t be.
Surface noise, or material noise, is a
different sort of problem. It seems to be
one that crops up most often with either
very high-grade equipment or very low-
grade records. What we're talking about
here is a relatively constant hiss-like
noise similar in sound to tape hiss. A
stylus moving through a plastic groove
produces friction and results in a cer-
tain small amount of noise and that's
that. It isn’t really much of an annoy-
ance, and even the most sensitive
equipment it is quite bearable. But occa-
sionally, records ( usually zery low-price
ones) produce a truly irritating amount
of surface noise. This is simply a result
of cheap, inferior pressing material, and,
again, there is no cure; you must either
live with the record or without it.
Surtace swish, which is a cyclic and
not a continuous noise, is caused by one
of three things: warpage, off-center
pressing, or something improper (like
benzine) spilled on the record. If you
didn’t do it yourself, you're entitled to a
replacement, and, except in a few rare

on

cases of continuous off-center pressing,
the replacement disc should prove to be
satisfactory.

By far the greatest and most roundly
discussed record defect is the matter of
ticks and pops. These may take the form
of an almost continuous spattering sound
(known in record circles as “frying
eggs”) or multiple loud snaps and pops
carefully placed to afford the maximum
distraction from the music. The causes
are imperfect hardening of the record
material, foreign matter in the grooves,
or scratches. A certain amount of this
is virtually inevitable on every record,
and record buyers will simply have to<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>