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A COMPARISON €
THAT’S NO
COMPARISON.

PIONEER MARANTZ KENWOOD SANSUI
SX-1250 2325 KR-9400 9090

EOYER, SN BMS. 160W-+160W 125W4125W 120W+120W 1OW1 QW

TOTAL HARMONIC 1 0.1
DISTORTION ’

LORD LEVEL : 100 my 20my 20mv .

0.2%

}’T{%JJO AUX/MIC 2/1/2 1/1/no 2/1/mixing 1/1/mixing

TAPE MON/DUPL 2/ yes 2/yes 2/yes 2yes

Bass-Mid Bass-Mid Bass-Mid
TORE TwifTone Treble Treble Treble

TONE DEFEAT Yes Yes Yes Yes

SPEAKERS ABC i ABC

FMSENSITIVITY
(IHF58)

1.5V 2 1.7V 1.7uV ;
SELECTIVITY A dB dB 80 dB 85dB l
CAPTURE RATIO 1.0dB ! 1.3dB 1.5dB



One look at the new Pioneer SX-1250. and even the most
partisan engineers at Marantz, Kenwood. Sansui or any
other receiver company will have to face the facts.

There isn't another stereo receiver in the world
today that comes close to it. And there isn't likely to be
one for some tinme to come.

In effect, these makers of high-performance
receivers have already conceded the superiority of the
S$X-1250. Just by publishing the specifications of their
own top models.

As the chart shows, when our best is compared with
their best theres no comparison.

160 WATTS PER CHANNEL: AT LEAST 28% MORE
POWERFUL THAN THE REST.

In accordance with Federal Trade Commission
regulations, the power output of the SX-1250 is rated at
160 watts per channel minimum RMS at 8 ohms from 20
t0 20.000 Hz, with no more than 0.1% total harmonic
distortion.

Thats 35 to 3) watts better than the cream of the
competition. Which isn't just something to impress your
friends with. Unlike the usual 5-watt and 10-watt
“improvements; a difference of 35 watts or more is
clearly audible.

And.for critical listening. no amount of power is 100
much. You need all you can buy.

To maintain this huge power
output, the SX-1250 has a power
supply section unlike any other
receivers.

A large toroidal-core
transformer with split windings
and four giant 22.000-microfarad
electrolytic capacitors supply
the left and right channels
independently. That means each
channel can deliver maximum
undistorted power at the bass
frequencies. Without robbing the
other channel.

When you switch on the $X-1250, this power supply
can generate an inrush current of as much as 200
amperes. Unlike other high-power receivers. the SX-1250
is equipped with a power relay controlled by a
sophisticated protection circuit, so that its transistors
and your speakers are fully guarded from this onslaught.

PREAMP SECTION CAN'T BE OVERLOADED.

Perhaps the most remarkable feature of the
preamplifier circuit in the SX-1250 is the unheard-of
phono overload level of half a volt (S00 mV).

That means theres no magnetic
cartridge in the world that can drive
the preamptothe point where it sounds
strained or hard. And that's the downfall
of more than a few expensive units.

The equalization for the RIAA
recording curve is accurate within
*+(0.2 dB. a figure unsurpassed by
the costliest separate preamplifiers.

THE CLEANEST FM RECEPTION THERE IS.

Turn the tuning knob of the SX-1250,
ind you'll know at once that the AM/FM tuner
ection is special. The tuning mechanism feels
stonishingly smooth, precise and solid.

LOUDNESS

ONI

r informational purposes only, the SX-1250 is priced under $900
e actual resale price wiil be set by the individual Pioneer dealer at his option

Click-stop volume control calibrated in
decibels. withleft/right tracking within 0.5dB.

The FM front end has extremely high sensitivity.
but that alone would be no great achievement.
Sensitivity means very little unless its accompanied by
highly effective rejection of spurious signals.

The $X-1250 is capable of receiving weak FM
stations cleanly because its front end meets both
requirements without the slightest compromise. Thanks,
among other things, to three dual-gate MOSFETS and a
five-gang variable capacitor.

On FM stereo. the multiplex design usually has the
greatest effect on sound quality. The SX-1250 achieves
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Tvin tone-control system with step-type settings.
permitting 3025 possible combinations.

its tremendous channel separation (5) dB at 10XX) Hz)
and extremely low distortion with the latest phase-
locked-loop circuitry. Not the standard 1C chip.
Overall FM distortion, mono or stereo, doesn't
exceed 0.3% at any frequency below 6000 Hz. Other
receiver makers don't even like to talk about that.

AND TWO MORE RECEIVERS
NOT FAR BEHIND.

Just because the Pioneer SX-1250
is in a class by itself, it would be
normal to assume that in the class
just below it the pecking order
remains the same.

Not so.

Simultaneously with the SX-1250,
were introducing the SX-1050 and the
S$X-950. Theyre rated at 120 and 85
watts, respectively. per channel (under
the same conditions as the SX-1230)
and their design is very similar.

In the case of the SX-10%). you have to take off the
cover to distinguish it from its bigger brother.

So you have to come to Pioneer not only for the
worlds best.

You also have to come to us for the next best.

U.S. Pioneer Electronics Corp.,75 Oxford Drive,
Moonachie. New Jersey 07074

WPIONEER

Anyone can
hear the difference.

CIRCLE NO. 1 ON READER SERVICE CARD



PIONEER B
HAS DEVELOPED  “~
A RECEIVER EVEN
* MARANTZ, KENWOOD AND
SANSUI WILL HAVE TO
ADMIT IS THE BEST.
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This is an oscilloscope picture
of amplifier output showing
perfect reproduction of
a complex musical passage.

This is a picture of amplifier
output for the same sound output
level. It shows severe
transient response distortion.

This is the same amplifier.
The only difference

is the BI:'C VENTURI speaker.

That’s a fact! The speaker you use with an amplifier
will significantly affect the performance of the ampli-
fier. Amplifiers can be driven into severe distortion
by heavy symphonic passages or the electronic in-
strumentation of “rock™ music, in many instances
with the volume control setting turned up only half-
way! The flat-topped picture shown above is known
as amplifier “clipping”, and it results in highly dis-
torted sound similar to speaker “break-up”.

Clipping occurs when the power required to drive
a loudspeaker leaves insufficient reserve in the am-
plifier to handle musical peaks that can be as high as
200 times the average program level!

The combination of exceptional sensitivity and high
power handling capability of B-1-C
VENTURI speaker systems can how-
ever, make an amplifier behave as if
it has power output many times its
actual rating. The result is
clearly superior perfor-
mance. So, whether you

-

Canadian inquiries 1o

C.W. Pointon. Ontario.
8-1-C. B:1"C VENTURI and
HICONEX are lrademarks of
British Industries Company.

Division of Avnet. Inc. S p E

AKER SYSTEMS E&
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want to get the most out of low and medium power
amplifiers, or to make the most of high power ampli-
fiers that can provide very wide musical dynamic
range... B-1-C VENTURI is the logical choice.

But, this is just one of the critically important ad-
vantages of using B-1-C VENTURI speakers. In addi-
tion, there’s our patented “VENTURI" prineciple which
insures clean, extended bass response; and the
patented BICONEX™ wide dispersion mid/ treble
range transducer which permits less critical
speaker positioning and room placement. Also the
exclusive Dynamic Tonal Balance Compensation cir-
cuit which overcomes human hearing deficiencies, so
that whether you play music loud or soft, you hear
all the music equally well.

Get the complete story.
Write to B-I-:C VENTURI, West-
bury, N.Y. 11590 Dept VH, for
a free copy of our 20-page
“Consumer’s Guide to
Loudspeaker Performance.”
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Editorially Sjenkmg

By William
Anderson

JINGLE JANGLE

READF_R mail. as any editor will be quick to
tell you, is about the last place to look for
compliments. [t is also a good first place to
look for provocative topics. For example: a
letter from a young reader recently took us to
task for our rock and jazz review sections;
they are, he maintained, ‘‘narrow and down-
right distasteful, especially when it comes to
progressive music.”” He went on to identify
himself as a student at a southern university
(majoring in **Popular Culture’’), a music lov-
er who deplores *‘hit machines’ (Elton John
and Neil Sedaka) and admires synthesizer
**progressives’’ (Genesis, ELP, the Alan Par-
sons Project. and Patrick Moraz).

Though 1 am one of those unreconstructed
traditionalists who has never been able to get
too firm a grip on just what ‘‘progress’
means, | think [ can draw a pretty good bead
on what is meant by **progressive’’ in this mu-
sical context. **All art,’”” someone once said,
‘*tends toward the baroque.”* Which is to say
that fresh discoveries, new movements in the
arts, go through a natural cycle of birth,

growth and development, aging, decay, and
death. In time, therefore, the once fascinating
becomes tiresome, the juicy dry, the fruitful
barren, the eloquent mere rhetorical (ba-
roque) flourish.

That rock was running out of things to
say—going baroque—became apparent the
moment the hybrids (country-rock, folk-rock,
jazz-rock, even classical-rock) began to ap-
pear. 1t was rather as if an enfeebled royal
line were trying 1o jazz up its tired blood with
an infusion of lusty peasant; it didn't work.
Ordinary folk moved on to other things, but
the rock illuminati swung their capes about
them and retreated to their ivory towers.
There, rapt in swirling incense and strobe
lights, a crew of ‘‘keyboard geniuses’ and
other conservatory dropouts went ‘‘progres-
sive,” concocted a positively cosmic brew
out of synthesizers, sci-fi scenarios, and
whole pretentious cloth, and launched a cam-
paign to ‘James Joyce the popular song,’ as
Noel Coppage has so nicely put it. That didn’t
work either.

One should not be too hard on these efforts,
for they appear to be almost reflex in the de-
clining days of any art form, whether it be
jazz, rock, or disco. The last of these, amaz-
ingly, is already showing signs of ‘‘progres-
sivism.”’ Stung by rock-critics’ charges that
the *‘product™ is monotonous, unmusical
drivel fit only for mindless robots (does that
remind you of anything?), disco producers are
now trying to upgrade the music’s image by
seeking out ‘“*‘more meaningful'’ lyrics.

*‘Progressivism’’ aside, doesn't it seem odd
that someone majoring in popular culture
should be so disdainful of those (Elton John,
Neil Sedaka, maybe even the Beatles) who
are most popular? The first thing an honest
scholar ought to do is distance himself from
his prejudices. In this case, he must approach
his subjects as if they were only so many
Trobriand Islanders with tastes worthy of (at
least) dispassionate dissection. He might then
be able to apply himself to some of the really
engaging items of pop culture that have
moved across my desk lately. Firstis a Henry
Mancini album (RCA APL1-1896) of TV cop-
show themes (Baretia, Bumper, Kojak, etc.).
Maybe you hadn’t noticed, but most of this
music is really splendidly crafted—and it
makes a marvelous guessing game in the bar-
gain. Folkways has another guessing game
with its album (FX 6109) of TV commercials.
The titles are a bit pretentious—Fleeting
Clouds (Dannon Yogurt), Pastorella (Bolla
Wine), Theme for Two Lovers (Volkswa-
gen)—but, again, the music’s quality is unde-
niable. Best of all is the New York Times
Book Company’s ‘‘Great Songs of Madison
Avenue'’ (37.95) containing piano and guitar
scores for all those great commercials that
have exasperatingly refused to get out of your
head for whole days: Use Ajax (boom, boom)
the Foaming Cleanser, Me and My RC, Seven
Kinds of Fruit in Hawaiian Punch, and one
hundred and thirteen others. Did you know
that Randy Newman wrote the Dr. Pepper jin-
gle? That it took three people to write the
words and two the music for McDonald’s You
Deserve a Break Today? 1s it important? No.
But, like all really popular Popular Cuiture, it
isalot of fun. Try it; you'll like it.
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Great ideas
change radically.

Instead, they are con-
stantly being refined to
become more relevant with
time.

So 1t has been with
Empire turntables. Our
latest model, 698, is no
exception. Basically, it’s still
the uncomplicated, belt-
driven turntable we've been
making for 15 years. A
classic.

What we're introducing
is improved performance.

The lower mass (one
arm, electronic cueing.
quieting circuitry and auto-
matic arm lift are all verv
new.

The rest is history.
The Tonearm

The new 698 arm
moves effortlesslv on 32
jeweled, sapphire bearings.
Vertical and horizontal
bearing friction is a mere
0.001 gram, 4 umes less
than it would be on conven-
tonal steel bearings. It is
impervious to drag. Only
the calibrated anti-skating
and tracking force vou
select control its movement.

The new aluminum
tubular arm, dramatically
reduced in mass, responds
instantly to the slightest
variation of a record’s
movement. Even the abrupt
changes of a warped disc
are quickly absorbed.

The Motor

A selt-cooling, hys.
teresis synchronous motor
drives the platter with

never

enough torque to reach full
speed in one third ot a revo-
lution. It contributes 1o the
almost immeasurable 0.04%
average wow and fluter
value in our specifications.
More important, it’s built 1o
last.
The Drive Belt

Every turntable 1s
approved only when rero
error is achieved in its speed
accuracy. To prevent any
variations of speed we grind
each belt 10 within one ten
thousandth ot an inch thick-
ness.
The Platter

Every two piece, 7 1b., 3
inch thick, die cast alumi-
num platter is dynamically
balanced. Once in motion, it
acts as a massive {lywheel to
assure specified wow
and flurter
value even
with the
voltage
varied from
105 to 127
volts AC.
The Main Bearing

The stainless
steel shaft extending
from the platrer is
aged, by alternate
exposures 1o extreme
high and low tempera-
tures preventing it from
ever warping. The up is

The Empire 698 Turntable
Suggested retail price $400.00

then precision ground and
polished betfore lapping it
mto two otlite, self-lubricai-
ing bearings, reducing fric-
tion and reducing rumble
to one of the lowest figures
ever measured in a profes-
sional turntable; —68 dB
CBS ARLI..

The Controls

Electronic cueing has
been added to the 698 to
raise and lower the tone
arm at your slightest touch.
Simple plug-in integrated
circuitry raises the tone arm
autoniatically when power
is turned off.

A see-through anti
skating adjustment pro-
vides the necessary force
for the herizontal plane. [t
1s micrometer calibrated (o

eliminate channel im-
balance and unnecessary
record svear.

CIRCLE NO. 99 ON

Introducing an evolutionary idea.
The New Empire 698 Turntable

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

A new silicon photocell
sensor has been added to
automatically lift the arm at
the end ot a record.

New quieting circuitry
has also been added. Now,
even with the amplitier vol-
ume turned up, you can
switch the 698 on or oft
without a “pop” sound to
blow out your woofers.

At Empire we make
only one model turntable,
the 698. With proper main-
tenance and care the
chances are very gocd it will
be the only one you'll ever
need.

EVPIFE

jore infor mation write:
. SCIENTIFIC CORP.
den City, New York. 11530.



detalls..A DIFFERENT KIND OF RECORD CLUB

You can now own every record or tape that
you may ever want . . . at tremendous sav-
ings and with no continuing purchase ob-
ligations. You can get valuable free dividend
certificates, you can get quick service and
all the 100% iron-clad guarantees you want.

Now you can stop price increases that leave
gou with less music for your record and tape
udget. You can guarantee yourself more
music for less money through membership
in Discount Music Club.

Look at these benefits:

TREMENDOUS SAVINGS
on every record and tape in print—
no ‘‘agree-to-purchase’” obligations of any kind.

DISCOUNTS OF 43% TO 73%
off mfg. suggested list . . . special catalog
features hundreds of titles and artists.

ALL LABELS AVAILABLE
including most imports through special
custom ordering service. If we don't
stock it we'll get it for you.

SCHWANN CATALOG
lists thousands of titles; classical,
pop, jazz, ballet, opera, musical shows,
folk, rock, vocal, instrumental, country, etc.

DISCOUNT DIVIDEND
CERTIFICATES
Dividend Gifts—Every shipment
carries a dividend gift or dividend certificate.
Certificates redeemable immediately
for extra discounts.

NEWSLETTERS
happenings in the world of music;
concerts, critiques, new releases . . . special
super-sale listings at discounts of up to 73%.

DISCOUNT
ACCESSORY GUIDE
Diamond needles, cloths, tape cleaners,
etc. Discount Music Club is your complete
one stop music and accessory buying service.

QUICK SERVICE
same day shipping on many orders . . .
rarely later than the next several days.
Partial shipments always made in the
event of unforeseen delay . . . all at
no extra cost to you.

100% IRON-CLAD
GUARANTEES
on alt products and services.
Everything is guaranteed factory fresh and free
of defects or damages of any sort.
Your total satisfaction is
unconditionally guaranteed.

Discount Music Club is a no-obligation mem-
bership club that guarantees tremendous dis-
counts on all stereo records and tapes and
lets you buy what you want . . . when you want
... or not at all if you choose.

These are just a few of the money-saving
reasons to write for free details. You can't
lose so why not fill out and mail the coupon
below for immediate information.

age DISCOUNT MUSIC CLUB. INC.  DEPT. §-126,

= 650 Main Street, New Rochelle, N.Y. 10801
]

NAME
| ADDRESS
| ]
] (]
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] ]
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Mahler

® 1 concur with Irving Kolodin on his selec-
tion of Walter’s gorgeous and heartfelt ver-
sion of Mahler’s Ninth Symphony above all
others (October). But to leave out Barbirolli’s
equally beautiful version with the outstanding
Berlin Philharmonic on Angel is a serious
oversight. 1 urge Mr. Kolodin to listen to
some of the most beautiful orchestral playing
(especially the Berlin strings in the final
Adagio) and the masterly conducting of the
late, great, and much maligned Barbirolli.
TED MEYER
Chapel Hill, N.C.

® It came as quite a surprise to me to discov-
er that Irving Kolodin, in his October article
on the Mahler symphonies, chose to ignore
the existence of the first all-American set of
the symphonies, those of the Utah Symphony
under Maurice Abravanel. Had Mr. Kolodin
declared that he was limiting the survey to in-
clude only full-price recordings (Solti, Hai-
tink, Kubelik, Bernstein, etc.) and “‘impor-
tant’ historical and/or budget recordings
(Walter, Mengelberg, Horenstein, etc.), one
could have understood his omission of
Abravanel from consideration. But we have
reviews of recordings by Sir Adrian Boult,
David Oistrakh, and Lorin Maazel, none of
whom is particularly noted as a Mahler inter-
preter. We also have recordings by Hans Ros-
baud, Leopold Stokowski, George Szell, and
James Levine, who are recognized as being
‘‘Mahler specialists."’

If the purpose of the article was to present a
representative sampling of the available re-
cordings, how can Mr. Kolodin justify totally

{ ignoring the existence of the Utah recordings?

Are we to assume that he does not deem them
worthy of discussion?

W. ROBERT CHAPMAN

Hartford, Conn.

Music Editor James Goodfriend replies: I
think there has been a little confusion of in-
tents. Mr. Kolodin's purpose was not to dis-
cuss all available recordings of the Mahler
symphonies, but simply to name those that he
preferred and tell why, as well as to bring in
some other recordings that had something to
recommend them but perhaps some fatal flaw
as well. Mr. Kolodin did not totally ignore the

6

Abravanel-Utah recordings; they are men-
tioned on the first page of the article, together
with the other integral sets. However, he obvi-
ously did not feel that any of the individual
Utah recordings was his preferred perform-
ance of that symphony, and hence they are not
mentioned again. This does not mean that
they are unworthy; merely that they are not the
ones he would choose.

® It was a pleasure to come across Irving
Kolodin's masterly review of the Gustav
Mabhler recordings (October). It couldn’t have
come at a better time, for undoubtedly lots of
interest will be aroused during the current
Mabhler Festival at the New York Philharmon-
ic. Mr. Kolodin's lucid opinions and his well-
chosen discography are unparalleled.

What a contrast, if one thinks of the late
music critic of the New York Times, Olin
Downes (1886-1955), who left no stone un-
turned to belittle and degrade the composer
whenever one of Mahler’s works was re-
viewed. But de mortuis nil nisi bene. Of
course Mr. Downes was not the only **Mah-
lerphobe,” as a perusal of Nicolas Slo-
nimsky’s Lexicon of Musical Invective will re-
veal. There was, for example, the critic of the
New York Sun (name not given) who, in 1913,
crowned his columns with the revelation that
**Mahler had not much to say in his Fifth
Symphony and occupied a wondrous time in
saying it. His manner is ponderous, his matter
is imponderable.’” It was only 1915 then, but
now listen to the well-esteemed R. D. Darrell,
who crowned the pages of Down Beat as late
as 1952 with the following invective: *If you
are perverse enough to endure over an hour of
masochistic aural flagellation, here's your
chance! This grandiose Mahler *Symphony of
a Thousand’ (Symphony No. 8) with all its
elephantine forces, fatuous mysticism and
screaming hysteria, adds up to a sublimely ri-
dicutous minus-zero.”’

All in all, Irving Kolodin has given us an
enormously helpful review which, by the
way, enabled this writer, who rushed out to
the nearest record store, to add some “‘miss-
ing links”" to his collection—namely the Fifth
under Von Karajan and the Eighth with Solti.
After playing them, I can only report that my
expectations were exceeded in every respect.

PAuL SAMUEL
Dobbs Ferry, N.Y.
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Cassettes

® In the October issue, Ralph Hodges re-
ported exciting new events in the cassette
world in an interesting, clear and stimulating
way. The issue as a whole was the best I've
seen on the subject. | was about ready to say,
**No more discs for me. Cassettes cost more
but they are much easier to play and store.’
But, alas, I continued past the material in the
front of the issue to the record reviews in the
back, and it is all too clear that new discs out-
number new tapes ten-to-one (or even worse)
I think I'll keep my record player.
Ross PoLLock
Altamonte Springs, Fla.

® [ feel compelled to write to you concern-
ing the October issue, specifically Julian
Hirsch’s article on cassette equipment. In a
word, it was great! | am a rank amateur in the
audio field but am bound and determined to
learn as much as possible about it. Articles
such as Mr. Hirsch's are of great assistance to
beginners like me, who can rarely compre-
hend one paragraph of a tech article. This was
beautifully done-—carefully explained in a
logical sequence. And it was good to see my
Pioneer CTF 2121 listed in your charts.
MARTY HAYNES
Clare, Mich.

® Now that William Anderson, Ralph
Hodges, and Irving Kolodin have added their
two bits to the great disc-vs.-cassette debate
(October), 1 would like to throw in my two
bits. If you want to know which format is bet-
ter, the answer is neither. While audio hard-
ware is soaring 1o dizzying heights of techni-
cal excellence, software is plodding through a
quagmire of vinyl and chromium dioxide. Just
as the auto industry is suffering for want of a
new engine, so does the audio industry ache
for want of a new format. Must we sit on our
butts while laser, digital, magnetic disc, and
other developments slap us in the face? It is
not enough to grin and bear the snap, crackle,
hiss, and rumble (not to mention the warpage,
breakage, and jamming). Enjoying the fruits
of our hi-fi **horn of plenty'’ requires a medi-
um to match.
W.R. KANE
Austintown, OChio

American Symphony

® In reference to Eric Salzman’s September
article on the great American symphony, 1
find it very disturbing that he omitted even the
mention of one of the greatest American com-
posers: Alan Hovhaness. On first hearing,
Hovhaness’ music does indeed sound ‘‘exot-
ic'” and might even be labeled *‘gimmicky,”
but his original treatment of various instru-
ments is only a means to an end, and the pro-
foundness of his music is very apparent on re-
peated hearings. Hovhaness® genius and origi-
nality in combining Eastern and Western mu-
sical elements are as great as any twentieth-
century avant-garde composer’s, and the
comparative neglect of his music is even more
amazing considering its great beauty and easy
approachability.
ROBERT OUTENREATH
Austin, Tex.

® As I read Eric Salzman’s article, ““The
Great American Symphony in the Septem-
ber issue, | became aware of the obvious
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omission of American composer Leonard
Bernstein. Since 1 find it difficult to believe
that Mr. Salzman is unaware of Bernstein’s
works, I must conclude that he feels (1) Bern-
stein is not American, or (2) he does not write
symphonies. That Bernstein is American is a
matter of public record (Boston, 1918, I be-
lieve); that he writes symphonies is also well-
known (the Jeremiah, Age of Anxiety, and
Kaddish symphonies). 1 suspect the problem
is that Bernstein doesn't fit conveniently into
one of those cute little trees. His symphonic
style manages to embrace both the American
and the late-Romantic European traditions,
and 1t1s for that reason characteristically diffi-
cult to type.
Tim BARRY
Mountain View, Calif.

The component

® We were astonished, upon finishing Eric
Salzman’s ‘‘The Great American Symphony ™’
(September) to realize that the name (and pic-
ture) of one of America’s finest symphonic
composers had been entirely omitted from
consideration or mention. This composer’s
works have been played by orchestras such as
the New York Philharmonic. the Phila-
delphia, Cleveland, and Minnesota Orches-
tras, the Los Angeles and Vienna Philharmon-
ics. and the BBC and Moscow State Sympho-
nies. and conducted by such conductors as
Toscanini, Stokowski, and Mitropoulos. We
speak of a composer whose music for over
forty years has as much exemplified the *‘in-
fusion of folk, jazz, and popular elements into
‘serious’ music’ as that of any of the other
American composers listed in the article. We

that's been missing.
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That's how dramatically it cleans records and improves the
quality of sound reproduction. Clean sound also restores

the anti-static properties in every record with an exclusive

10 ingredient solution formula. Completely self-contained

in a designer storage case —including easy to hold

applicator and control flow bottle. Now you know what

you've been missing.

CLEAN SOUND

RECORD CLEANING SYSTEM

Recoton Corp 46-23 Crane Street. Long Island City, New York 11101 (212) 392-6442

CIRCLE NO. 46 ON READER SERVICE CARD

e ———)

refer, of course. to the renowned American
composer Elie Siegmeister.

ANN HEILIGMAN SASLAV

ISIDOR SASLAV

Baltimore, Md.

Eric Salzman replies: Other worthy American
composers who were omitted include Wayne
Barlou, John J. Becker, William Bergsma,
Gordon Binkerd, Earle Brown. Paul Creston,
Jacob Druckman, Lehman Engel, Donald
Erb, Robert Erickson, Alvin Etler, William
Flanagan, etc. etc. Which is to say that the
subject of the article was the Great American
Symphony; a comprehensive treatment of
American composers was not intended.

Ethel Waters

® My heart leapt with joy when | read your
paean to Ethel Waters in the October issue.
and I thank you for it. In the short space of
one page, the writer hit on most of the pri-
mary qualities of this great artist, and that is
no mean accomplishment, because she is so
great. But | really do believe the writer de-
serves credit. | suspect it was Henry Pleas-
ants from the quality of the writing and per-
ception. Was it? You shouldn’t keep him un-
der a bushel. And, while I'm on the subject.
may | say that Mr. Pleasants is unquestiona-
bly this country's finest writer on popular
singers. | do wish STEREO REVIEw would use

| this valuable treasure more often

LANSING BAILEY
Martha’s Vineyard, Mass.

Juvenile Rock

® How sad that you pass John Sebastian off
as ‘‘a writer for juveniles’ (September). And
1t’s sadder still that there's some justification
for it: we've gotten too old for him. We were
all juveniles in 1966, when Sebastian wrote
the Lovin® Spoonful’s classics, whether we
were mere nine-year-olds, like me, or older.
Not to say that Sebastian’s more recent songs
are as classy, as much fun, or even as musical
as those old ones but things seem to be
Iike that all around. The universal horror of
being termed ‘‘simplistic’’ (whatever that
means) has taken all the casualness and life
aut of our music. Rock is taking itself too seri-

| ously now. What it needs is to take a cue from

Sixties pop (as Sixties pop did from rhythm-
and-blues) and dare to be fun again

JuLie EVELs1ZER

Northport. Ala.

Errata

| ® In preparing the information-packed cas-

setlte-machine listings for our October issue
we expected there would be some mistakes:
we hoped they would be few. Three have
crapped up: one we discovered for ourselves,
(100 late to correct). one was pointed out by a
reader. and the third by the manufacturer

| Advent has not reduced the price of its Model

201 machine to $240 (though they said they
wish they could). It still sells for $340. The
Realistic SCT-100 cassette deck does not
have CrOs switching. And Teac’s S/N speci-
fication for the 860 should be “*greater than 80
dB with dbx I1.”" Teac’s licensing agreement
stipulates that they refer to cassette dbx cir-
cuitry as “'dbx I1.”" Sorry about that
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In 1968, we introduced an unconventional
loudspeaker system-the legendary Bose 901.
In1976,we are introducing another new speaker- '
a speaker unlike any ever before. .




Thelife-like,spacious
sound of the 901 Series Il
results from combining
proven Bose concepts
with unique new speaker

technology.

[~
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The Bose 901® Series lll is the
most innovative new speaker
since Bose startled the high-
fidelity world with the original
Bose 901 eight years ago.

It is revolutionary in concept,
design, materials, and manu-
facture, and most important,
in performance.

What you will hear.

You will be struck by a sense of
immediacy and presence.
Sound seems to origirate from
a stage in front of you that
appears larger than the room,
resulting in an open, spacious
quality and an accurate stereo
image almost anywher= in

the room.

Equally startling is the real-
ism and accuracy with which
the 901 Series il reproduces
the correct timbre of each instru-
ment, from the subtle textures
of the woodwinds through the
incisiveness of the percussion
instruments. In additior, each
instrument is reproduced with
such clarity and definition that
you can easily follow a single
instrument through even a very
complex musical passage.

And at the low end of :he
frequency range, the 901 il
produces the deepest bass
notes with accuracy, clarity,
and dynamic range clearly
distinguishable from conven-
tional speakers.

The unique,
Injection-molded
Acoustic Matrix
enclosure creates
an equal-volume,
semi-isolated air
cell behind each

driver.

© 1976 Bose Corporation. Covered by patent rights issued and pending.
The clear Plexiglas speaker shown on the preceding page is for demonstration only. Cablnets are walnut veneer construction.

The heritage of the
Bose 901 Series IIl.

in 1956, a university study
began which totally redefined
the criteria for the design and
evaluation of loudspeakers.
That research led to the forma-
tion of Bose Corporation and,
in 1968, to the introduction of
the unconventional Bose 901.
The worldwide acclaim of both
music lovers and critics of
high-fidelity equipment has
made the 901 alegend in the
high-fidelity world.
Technical innovation.
Then, in 1972, Bose began to
develop the 901 Series I}, in
order to realize even more fully
the potential inherent in the
concepts proven in the 901.
Two major advances are critical
to the spectacular perform-
ance of the 901 Series lli; the

Acoustic Matrix *' enclosure
and a new high-performance,
high-efficiency driver.

The neéw Acoustic o

Matrix “enclosure.

The Acoustic Matrix enclosure
is a unigue, molded structure
which yields performance
unattainable with a standard
wood enclosure. The Acoustic
Matrix enclosure creates nine,
equal volume, semi-isolated
cells. one behind each driver, to
provide a balance of coupling
and isolation between drivers.
The enclosure also incorporates
three Reactive Air Columns,
which drastically reduce cone
motion at low frequencies,
allowing the 901 lll to produce
the lowest bass notes with clar-
ity and accurate timbre readily
distinguished from conven-
tional speakers.

/
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Air flow from four
cells mixes in this
region.

Nine drivers are
mounted in the
Acoustic Matrix
enclosure, four on
each rear panel
and one facing
forward.




A new full-range driver.
The new 901 Series lll full-
range driver combines an
ultra-high-efficiency aluminum
helicel voice coil, a unique
injection-molded basket, and a
high-=fficiency magnet struc-
ture to achieve greater effi-
ciency, smoother, more precise
frequency response, and lower
disto-tion than the previous
901 driver, an extraordinary

performer in its own right. In
fact, the 901 Il can produce the
same loudness-level with a 15-
watt amp/ifier that previously
required a 50-watt amplifier.

Proven concepts.

In addition to these important
innovaticns, four critical design
concepts first implemented in
the original 901 are essential to

the perfcrmance of the new
901 Series Il

Multiple, full-range
drivers.

First, the 901 Il employs nine
matched full-range drivers
instead of the conventional
woofers and tweeters. As a
result of the complex acoustic
coupling of the nine drivers,
the many small imperfections
in response inherent in any
speaker are averaged across
all nine drivers, yielding clear,

N
A third Reactive
2, Air Column radi-
ates deep bass

from the single
front-facing driver.

rear panel.
A concentric core,
extending the full
length of the
- Reactive Air
Column, smooths
air flow in the
column.

smooth response across the
entire frequency range.

Active equalization.
Second, the 901 Series Il
systemincludes an active
equalizer, a compact electronic
signal processor precisely
programmed to automatica ly
adjust, frequency by frequericy,
power input from the amplifier
to the speakers. The result is
constant sound output through-

out the frequency spectrum.
The equalizer also has hign-
frequency and midbass con-
tour controls which let the
listerer adjust the output of the
spea<ers to the acoustics of

the listening room.
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Reflected and direct

sound.

Third. the 901 lll is a Direct/
Reflecting® speaker. Instead of
beaming sound directly at the
listene-, like a conventional
direc-radiating speaker, the
901 M reflects most sound off
the back and side walls of the
listering room. This surrounds
the listener with a combination
of relected and direct sound,
just as in a live performance.
The resulting spacious, realistic
sound contrasts to the harsh,
“hi-i’ sound of conventional
direct-radiating speakers.

Uniform acoustic
power radiation.
Fourth, the 901 Series Il
speakers and equal zer are
designed so that the total
acaustic power radiated into
the room (not just the energy
radicted from the front of the
speaker) is in correct balence
at every frequency. This “uni-
form power radiation™ design
criterion results in more accu-
ratz reproduction of instru-
mental timbre.
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The 901 Series !l creates in a living
room the high proportion of reflected

sound experienced in a live performance.

A tapered Reactive
Alr Column radi-
ates the lowest
bass from the four
drivers on each




And,we submit, the finest
speaker engineering and

manufacturing capability
in the world.

Over the years, Bose has devel-
oped manufacturing capabili-
ties, facilities, and processes
that are unique. We believe that
no other speaker manufacturer
could build a speaker of the
precision and performance of
the 901 Series lll.

Building a second-

generation driver.

The extraordinary performance
demands placed on the 901
Series lll loudspeaker system
call for innovative approaches
to both design and manufactur-
ing of every component in the
system.

The helical voice coil—a study in
precision manufacturing.

For example, the voice coil
is the heart of any driver. In a
conventional voice coil, round
copper wire is wound on a
paper cylinder. Round wire
leaves relatively large gaps
between windings, resulting in
poor utilization of energy in the
magnetic field, and thus rela-
tively poor efficiency in the
speaker. In the 901 Series lll
helical voice coil, a flat ribbon

of aluminum wire is precisely
wound, on edge, on an alumi-
num core, leaving no gaps
between windings, and helping
make the 901 Series lll driver
more than three times as effi-
cient as its predecessor
Production of this high-
precision voice coil was simply
not possible using existing
methods and equipment—so
Bose developed new methods
for flattening and insulating wire
and a proprietary, computer-
controlled winding process.
Similarly, the 901 lll injection-
molded plastic basket is far
more precisely manufactured
than a conventional steel
basket, resulting in less mag-
netic leakage, a stronger
structure, and tighter assembly
tolerances.
A unique speaker con-
struction technique.
Early in the 901 lll program it
was clear that the complex
enclosure needed to meet our
design goals could not be built
using conventional wood con-
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The Acoustic Matrix enclosure.

struction. Therefore, the deci-
sion was made to invest in the
large design effort and tooling
cost to develop the injection-
molded Acoustic Matrix enclo-
sure. Each part of the Acoustic
Matrix enclosure is precision
injection molded from a high-
strength plastic and then
bonded into a strong, vibration
free, airtight structure, using
special bonding techniques
developed by Bose engineers.
The result is a unique, highly
functional enclosure that sets
the 901 Series lll far ahead of
the performance limitations

of woodworking technology.
Bose advanced quality
control systems.

The sophisticated design of the
Bose 901 Series lll would be
to no avail without equally
advanced techniques for quality
control on the production line.
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The components of the 901 Series Il loudspeaker system.

_MOSE

The Mountain, Framingham, Mass. 01701
Better sound through research.

For every critical performance
characteristic of the speaker
system, Bose has developed
its own specialized test systems
to provide a degree of quality
control unmatched in the
high-fidelity industry. In addi-
tion, the 901 Series lll speakers
and equalizer are covered by a
full five-year warranty.

Your enjoyment.

In the end, technology is only
of academic interest if the final
product does not bring you
closer to the experience of live
music. With truly accurate
music reproduction, you will
have this experience, know it,
and remember it, whether you
are an audiophile, a musical
connoisseur, or a novice. At
such time, the thought of hi-fi
and loudspeakers will be over-
shadowed by the music
experience.

If we can produce a loud-
speaker that can accomplish
this, that indeed is our ultimate
pride. And we rest our reputa-
tion with the best we have to
offer—the Bose 901 Series II.

To appreciate the spectacu-
lar performance of the Bose
901 Series lll, visit an author-
ized Bose dealer and ask him
to play the 901 lll in comparison
to any other speaker, regardless
of size or price. For a full color,
16-page brochure on the 901
Series ll, write Bose, Box PV321
The Mountain, Framingham,
Mass. 01701. If you are inter-
ested in more detailed tech-
nical background, enclose
$1.00 and you will also receive
the 20-page 901 Series |l
owner’s manual and a copy of
Dr. Bose’s articles “Sound
Recording and Reproduction,”
reprinted from Technology
Review.

For the name of the Bose
dealer nearest you, call toll free
(800) 447-4700. In Minois,
call (800) 322-4400.

108560




® A Musical Christmas with Peter Duchin,
by Peter Duchin. Holt. Rinehart and Winston,
New York (1976), 140 pages, $12.95. From its
front cover, a painting by Jamie Wyeth, to the
very last page—indeed, 1o the endpapers and
the back cover—this is a beautiful book. Du-
chin’s simple arrangements for piano (and for
guitar; unfortunately. these are done with
chord names rather than those little diagrams
of frets and strings) of traditional Christmas
carols, with all the words, are enhanced by
the liberal use of traditional Christmas illus-
trations. I can’t think of a better family
Christmas present. L.G.B.

® The Encyclopedia of Opera. edited by
Leslie Orrey; Gilbert Chase, advisory editor.
Scribners. New York (1976). 376 pages,
$22.50 until Dec. 31, $25 thereafter. Written
by a group of well-known critics and scholars
(mostly British), this useful reference work
contains entries on operas. composers. libret-
usts. condugtors, directors, designers, oper-
atic centers. companies, and singers of the
past and present. A few technical terms are
also defined. An unusual feature is the expan-
sion of the term “‘opera™ to include lighter
forms of the lyric theater, with the result that
there are biographical entries on composers
active in operetta (such as Victor Herbert and
Sigmund Romberg). in the Broadway musical
(such as Cole Porter and Stephen Sondheim),
and tn zarzuela (such as Pablo Luna and Ru-
perto Chapi). W.L.

® What's That Sound? Readings in Contem-
porary Music. edited by Ben Fong-Torres.
Anchor Press/Doubleday. New York (1976).
440 pages. $3.50 (paper). A nicely balunced
look at pop music in the Seventies, the high-
lights being Michael Thomas™ colorful essay
on the evolution of the reggae scene in Jamai-
ca. several meaty interviews, including fas-
cinating chats with the likes of Neil Young.
Eric Clapton, and Stevie Wonder, and some
insightful portraits of Patti Smith, the Allman
Brothers. and George Harrison. S.S.

® Who's Who in Opera. edited by Maria F.
Rich. Arno Press. New York (1976), 684
pages. $65. Described as an international bio-
graphical directory of [operatic] singers. con-
ductors. directors. designers. and administra-
tors. the book also includes profiles of 101 op-
era companies. The 2.350 biographees, from
Claudio Abbado to Teresa Zylis-Gara. are the
principal artists and administrators currently
active in the 144 most important opera compa-
nies and festivals in thirty-three countries
around the world. In addition to vital statistics
and details of training, the entries on singers
list the major companies with which they
have performed and their repertoires. In this
section there are mentions of more than 6,000
roles in 1.814 operas. all performed by the
biographees. W.L.

® Sound Recording. by John Eargle. Van
Nostrand Reinhold, New York (1976), 323
pages plus index, $16.95. John Eargle. whose
knowledgeability on audio matters has been
made evident in several articles in STEREO
REVIEW. has finally delivered the book all of

DECEMBER 1976

Boolks Received

us knew he had in him. Sound Recording is an
up-to-the-minute survey of the field, with
chapters devoted to psychoacoustics, micro-
phones, monitor loudspeakers, signal-proc-
essing devices, magnetic recording, and other
topics. In general, Eargle's approach is to es-
tablish the theoretical groundwork of record-
ing practices rather than to present a catalog
of devices available to the recording profes-
sional. The clearly written text is supplement-
ed in each chapter with an extensive bibliog-
raphy for further reading. LK.

® Sound Svstem Engineering, by Don and
Carolyn Davis. Howard W. Sams & Co., Inc.,
Indianapolis (1975). 295 pages. $19.95. This
volume serves as a text for the authors’ Syn-
ergetic Audio Concepts touring seminars and
is perhaps most profitably studied as an ad-
junct to that classroom experience. However,
for the present and would-be professional in
this rapidly growing field it is certain to be-
come an indispensable ‘‘refresher course’
and reference. The sound systems of the title
are commercial installations, and the engi-
neering problems dealt with are those of pro-
viding adequate loudness, intelligibility, and
sound distribution to a sizable audience in
public and semi-public places. But there is
much also that reflects on home audio—par-
ticularly the sections on loudspeaker design
and system equalization. This is a **how-10"’
book. and the reader can expect to encounter
applied mathematics and practical technical
concepts throughout R.H.

® Musical Instruments of the World, An II-
lustruted Encyclopedia, by the Diagram
Group. Two Continents/Paddington Press,
New York (1976). 320 pages, $16.95. Don't
even start browsing here unless you have a
while to spend with it. The cover says this
well-organized, handsome reference work
contains more than four thousand original
drawings. and that seems modest. for it cov-
ers everything from primitive rhythm and
wind instruments to the Wurlitzer organ. The
drawings are excellent, illustrating not only
how the struments look but how they are
(were) played. and the appendices include an
index, a bibliography. and a list of museums
A bargain L.G.B

® Jazz Is. by Nat Hentoff. Random House/
Ridge Press. New York (1976). 288 pages,
$10. **I have covered many beuts through the
years.”” Hentoff writes in his introduction to
Juzz Is. “‘civil liberties, education. classical
and folk music. rock. the courts, films and
theater. politics—and still, by and large, |
most enjoy being with jazz musicians.’” His
pleasure in their company is underlined in his
book about some of the greatest of them. in-
cluding Ellington. Billie Holiday. **The Onli-
est Louis.”” Miles Davis, and Charlie Parker
among others. If you've been a faithful jazz
fan for the last three or four decades. you'll
probably recognize many of Hentoff's anec-
dotes and quotations. but I think the flashes of
recognition add to the enjoyment of these inti-

mate portraits. The photographs are well han- |

dled. and there is a short discography at the
end. L.G.B.
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I-fi Harmony
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crown
IC-150A
D-150A

*£0 watts per channel min. RMS into
€ ohms (1 Hz-20 KHz), total harmonic
distortion of .05%.

In any great vocal group, each singer
could make it on his own. Together,
they’re beautiful.

That's how we designed the
Grown IC-150A pre-amp and the
Crown D-150A power amp.

The IC-150A provides precise
control with minimum distortion. The
D-150A provides reliable power* to
drive almost any stereo speakers.
Each one could be a superb addition
to your system.

But together we think they're
incomparably beautiful, whether you
think of beauty as powerful, ciean
sound; or honest, uncluttered appear-
ance; or simple, accurate control.

If the receiver or integrated amp
in your current system seems
somehow limited, piease consider
seriously the Crown IC-150A/D-150A
combination. You'll be pleased at a
new quality of sound, and surprised
at a real bargain.

Write us today for the name of
a dealer near you. It could be the start
of a harmonious relationship.

becomes anm art,

w|crown

Box 1000, Elkhart, IN 46514

CIRCLE NO. 13 ON READER SERVICE CARD

When listening



New Products iatest audio equipment and accessories

Shure Microphone Has
Built-in Equalizer

0O The Shure S16EQ **E-Qualidyne™" dynamic
microphone, especially intended for tape re-
cording, contains four-band equalization faci-
lities built right into its case. Four filters, each
with its own miniature rocker switch, in-
troduce 6-dB **troughs’’ in the response of the
microphone; these are centered at frequen-
cies of 190, 560, 1,650, and 4,900 Hz and ex-
tend about four octaves. The filters can be
used individually or in any of eleven different
combinations: they shape the response curve
to emphasize or de-emphasize certain fre-
quencies or reduce the effects of proximity
phenomena and poor acoustics.

The SI6EQ is a cardioid (unidirectional) de-
sign with a rated frequency response of 50 to
15.000 Hz: it provides a mild ‘‘presence
boost™ in the upper mid-range in its nominally
flat configuration. Rated impedance is 150
ohms. The microphone mates with female
three-pin connectors such as the Cannon XL
series. The 15-foot unbalanced cable supplied
terminates in a standard two-conductor phone
plug for insertion into the tape machine. Oth-
er accessories furnished include a plug adapt-
er. a swivel adapter of standard size and
threading, windscreen and pop filter, and a
carrying case. Price: $75. A stereo pair costs
$135.

Circle 115 on reader service card

Yamaha Cassette Deck
With Front Loading

0O The styling of the Model TC-5118S repre-
sents a departure from the wedge shape of

14

previous Yamaha cassette decks and an entry
into the front-loading configuration. Besides
providing built-in Dolby B-type noise reduc-
tion, the TC-5118S has a three-position tape se-
lector that sets bias and equalization for low-
noise. chromium-dioxide. or ferrichrome
tapes. The recording-level meters have ex-
panded scales reading from —40 to +6 dB.
The deck can be connected to an external tim-
er for unattended recording at a preselected
time.

Frequency response is 30 to 15,000 Hz with
chromium-dioxide or ferrichrome tapes. The
signal-to-noise ratio (without Dolby noise re-
duction) exceeds 50 dB. Wow and flutter are
less than 0.07 per cent, and distortion for a
0-dB recording level is under 1.5 per cent. The
deck is supplied with a wood cabinet with di-
mensions of 17% x 6% x 13 inches. Price:
$260,

Circle 116 on reader service card

—

Cizek Introduces
Speaker System

0O Cizek Audio Systems’ first product is a
two-way speaker system with a 10-inch woof-
er and l-inch dome tweeter in a fully sealed
enclosure. The crossover network, said to be
a key element in the system's performance,
re portedly behaves electrically as a first-order
network while taking advantage of the driv-
ers’ acoustical characteristics to provide op-
timum dividing slopes. The crossover fre-
quency s | 500 Hz.

On-axis frequency response of the Cizek
speiaker in a free-field environment is 35 to
17.000 Hz +1.5, -2 dB. Nominal impedance
is 4.25 or 7.25 ohms, depending on the setting
of the controls. Minimum recommended
amplifier power is 1S watts per channel into 4
ohms. The speaker will handle up to 150 watts
of music power. Measured at a distance of |
meter. a sound-pressure level of 88 dB is
achieved with a I-watt input. Three controls
behind the acoustically transparent foam
grille adjust the acoustic output of the system.
One control, a five-position switch, progres-

sively rolls off the high-frequency response.
A second control ‘‘shelves’ the tweeter’s
output up or down relative to that of the
woofer, and the third (a two-position switch)
modifies the *‘Q™ of the woofer from 1 to 0.6
to increase low-frequency output at system
resonance, which is 38 Hz. The Cizek enclo-
sure measures 25 x 15%2 x 9% inches and is
available in walnut-grain vinyl ($176) or wal-
nut ($196) finishes.
Circle 117 on reader service card

Teac Cassette Deck
Has dbx Noise Reducer

O The new Esoteric Series from Teac has
been initiated with the de luxe Model 860 cas-
sette deck, a three-head, three-motor design
with built-in Dolby and dbx Il noise reduc-
tion. The 860’s transport is solenoid con-
trolled. and the record and playback heads are
closely spaced within 4 common housing—a
configuration that prevents tape skew from
affecting thetr mutual alignment.

The dbx Il “*‘compander’ noise-reduction
system is unique to the Teac 860 among cas-
sette decks. and it is said to improve the
deck’s unassisted signal-to-noise ratio of 60
dB (referred to a recording level that pro-
duces 3 per cent distortion) to 80 dB. Dolby
B-type notse reduction is also provided for
compatibility with tapes that have been Dolby
encoded and for processing of Dolbyized FM
broadcasts.

Another special feature of the 860 is a fully
equipped four-in, two-out mixer with pan pots
and switching between microphone and line
sources on each input. A tape-selector switch
has positions for chromium-dioxide, ferri-
chrome. and ferric-oxide tapes. The latter two
positions are fixed in bias and equalization,
but the first can be altered by means of front-
panel bias and equalization adjustments to
suit any tape.

Furthermore. the 86(’s elaborate transport
controls include a continuously variable pitch
adjustment, a memory-rewind function that
can be switched to **cue and review'' opera-
tion, and a continuously variable CUE control
that will advance or rewind the tape at any de-
sired (slow) speed with the playback head en-

(Continued on page 16)
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Three head recording makes a difference.

Whether you choose the top-loading Hitachi
D/3500 on the front-loading D/800 Ste-eo
Cassette Tape Deck, you'll get all the benefits
of three-head recording and playback.

Three-heads give you separate record and
playback capability with separate and optimum
gap widths —a wider gap for more magnetizing
on recorcing, a narrow gap for improved
frequency response on playback.

Thre=-heads provide other benefi:s, too.
Ycu can monitor the tape while record ng.

The double Dolby " feature gives you improved
signal-to-noise ratio on both the tape and the
monitor output simultaneously.

Naturally, there are other features that will
make these two Hitachi cassette decks
aitractiva to you.They're listed below.
¢ Front-;wading convenience (D/800 only)

e Double Dciby circuit for recording and
playback e Dolby ca ibration contral ¢ Doiby
FM broadcast decoc’er ¢ Signal-to-noise
ratio of 63 db with Dolby in e« Wow and flutter —
0.05% WRMS e Peak-reading/ VU meters ¢
Mic/line mixing (C/3500 only) ¢ CRO; bias
switch e MPX filter.

We make a full ine of quality stereo
cassette decks starfing from just $149.95
See them all at you- Hitachi dealer.

@ HITACHI

Believably Better
Dolby System under icense from Dolby Laboratories,

Inc. Prices sLbject tocrange without notice. Aud o
Components Divisior, ditachi Sales Corgoration of
America, 401 West Artesia Blvd., Compton, CA 90220.

CIRCLE NO. 20 ON READER SERVICE CARD
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gaged (to facilitate the location of specific
points on the tape). The recording-level me-
ters are switchable between VU and peak-
reading indication.

The Teac 860 is meant to be operated up-
right with controls facing the user. Frequency
response (=3 dB) is 31 to 16,000 Hz with fer-
ric-oxide tape and 31 to 18,000 Hz with chro-
mium-dioxide or ferrichrome tape. The di-
rect-drive capstan motor, regulated by a
phase-locked-loop servo circuit, is said to
contribute significantly to the low wow and
flutter specification of 0.04 per cent. The ma-
chine measures approximately 172 x 1412 x
912 inches and is fitted with wood panels on
top and sides. Approximate price: $1,600.

Circle 118 on reader service card

Dynaco Stereo Amp
Can Work in
Four Channels

O A simple wiring modification changes Dy-
naco’s new Stereo 300 power amplifier into a
four-channel unit that provides half the two-
channe! power per channel at rated distortion
and bandwidth. In its stereo configuration the
Model 300 has a rated continuous output of
150 watts per channel into 8 ohms from 20 to
20.000 Hz with less than 0.25 per cent har-
monic or intermodulation distortion. In four-
channel use the corresponding per-channel
output is 75 watts continuous. In addition, the
Stereo 300 can be wired to provide especially
high-power outputs to low-impedance loads—
up to 200 watts per channel continuous into 2
ohms in the stereo configuration. The amplifi-
er has a signal-to-noise ratio of 95 dB.

The Stereo 300 is available factory assem-
bled or in kit form. Assembly time for the kit
is about ten hours. Internal protective devices
for amplifier and speakers include voltage and
current-limiting circuits, power-supply fuses,
speaker fuses, and thermal circuit breakers.
Provision is made for the installation of two
or four front-panel output-level meters that
will be available as options. Rack-mounting
brackets will also be offered in the future. The
amplifier measures approximately 18V2 x 14V2
x 7V2 inches, including the walnut side panels
supplied, and weighs 52 pounds. Prices: kit,
$489; factory assembled, $699.

Circle 119 on reader service card
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Kriket Car Speaker
Handles High Power

O The Model KK-6069 is the first in a series
of new Kriket speaker systems from Acoustic
Fiber Sound Systems (AFS) intended to bring
high power-handling capability to mobile ap-
plications. The 6069 employs a 6 x 9-inch oval
speaker with a centrally mounted **whizzer™
cone for high frequencies and it has a power-
handling capability of 30 watts continuous. Its
sealed enclosure, constructed of cross-
laminated tubular fiberboard, is designed for
flush- or surface-mounting on the rear decks
of automobiles. All necessary mounting hard-
ware is supplied with the system, along with
an 18%2-foot connecting cable.

Nominal impedance of the KK-6069 is 8
ohms, and frequency response is rated at 35
to 20,000 Hz. The foam grille concealing the
oval driver is removable. Price: about $45.

Circle 120 on reader service card
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Maxell Ferric Tape
With CrO» Properties

0O Maxell has announced a sertes of UDXL
cassettes incorporating numerous refinements
and consisting of two tape types, UDXL I and
UDXL I1. Both tapes use the Maxell **Epitax-
ial’” magnetic particle as the active ingredient,
the particle being a precisely shaped needle of
gamma ferric oxide encapsulated in a coating
of cobalt ferrite. The UDXL 1 cassette is in-
tended for the bias and 120-microsecond
equalization appropriate for low-noise/high-
output iron-oxide cassettes. The UDXL Il is
designed for chromium-dioxide bias and

equalization and is said to equal or exceed
chromium-dioxide tapes in noise, frequency
response, and physical and electromagnetic
uniformity and to be significantly less abra-
sive as well

Both UDXL cassettes have benefited from
a new precision-molded cassette shell and
close-tolerance subassemblies as well as a
new oxide-coating binder system. According
to the manufacturer, the two tapes excel in
low modulation noise, output uniformity, sen-
sitivity, maximum output level, and freedom
from dropouts. Both are avatlable in the C-60
and C-90 lengths at prices of $4.89 and $6.89,
respectively.

Circle 121 on reader service card

Design Acoustics
Speaker Has Thin-Wall
Aluminum Enclosure

O The **A"" version of Design Acoustics’ new
D-1 speaker system has a thin-wall enclosure
of specially damped and braced aluminum
that increases the internal volume by 13 to 18
per cent over what a wood-panel system of
the same external size would provide. The
**W'* version has identical performance with
a somewhat larger enclosure of conventional
wood construction.

The D-1 is a two-way air-suspension system
with a power response of S0 to 15,000 Hz
+3.5 dB. Drivers are an 8-inch woofer and a
12-inch cone tweeter operating into a special
dispersion element. The crossover frequency
1s 1,500 Hz. Amplifier powers in the neighbor-
hood of 15 to 30 watts continuous per channel
are recommended for driving the D-1's nomi-
nal 6-ohm load. The aluminum version has di-
mensions of 20% x 11 x 8 inches; the alumi-
num has a brushed finish, and the grille is
black stretch fabric. Price: about $100. The
wood version, measuring 21V x 12 x 8 inches.
is finished in walnut and priced at $15 more.

Circle 122 on reader service card

(Continued on page 21)
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A Taste isn’t everythmg It’s the only t)fmtg ~
¢> I smoke fbr pleasure. Thats spelled T-A-S-T-E.
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Every Dual turntable, from the 1225 to the new CS721, is designed with one
concept: to provide more drecision t-an you are ever likely to need. How w2l
groove modulations are cznverted irto music is significantly influenced by eazh
aspect of tonearm design g=zometry. balance, mass, resonance, bearing fric-
tion and the application of stylus pressur= and anti-skating. The life of one's
records is a:so determined

Allthese considerations Fave been theroughly fulfilled in every Ducl. Th_s,

- . if basic excellence in record
There have never been playback meets your requi-e-
ments. we would suggest the lowest-pric=d

so many ways model. However, if you demand a tone-

: - e bl arm that does more to

tO enjOy Dua' prec|Slonl optimize tracking than

“-' ".lll_'."r* J| n m

any other tonearm ever made, nothing less than the top-of-the-line CS721 =r
CS704 will satisty you.

All component parts of 2very Ducl turn-able are built to the highest stanz-
ards of precision. For examgle, the rotor of every motor is dynamically bakanced
in every plane of motion. Uniform ty i3 checked to within four millionths of cn
inch; just one of the reasons for the vi—tual absence of vibration, the primary
source of rumble.

Dual turntables are rucged. They reed nct be babied—by you or anyone
else in your family. Chances are thct ycur Dual—any Dual—will outlast all your

other components, so you shoulc cn‘eful‘ry c:ansnder wh;ch Dual you wpn—.

JHON]
= =i

T'hare are etg.h?D;ml meddﬂ, . ‘__," 5.|

-__—._-lll*, ’It—"

e Tl

Exclusive U.S. Distribution Agency for Deal




True, four-point gimbal centers
and pivots the tonearm mass at
intersection of horizontal and
vertical axes. Tonearm is
dyriamically balanced in all
planes. The four needle-point
pivots are first hardened,

then honed, a process wtich
produces microscopically
smooth surtaces. The precision
ball-bearing races are orly
0.157 inch diameter.

Unique Vario-pulley
used in Dual's three
belt-drive models is

precision-machined for
perfect concentricity
and balance. Speeds
are adjusted by
expansion and
contraction of pulley
circumference; belt is
never twisted or

distorted.

The unique counterbalance
used in Dual's two direct-drive
models contains two mechanical
anti-resonance filters. These are
separately tuned toabsorb
energy in the resenance-
frequency ranges of the
tonearm/cartridge system

and chassis to nrinimize

acoustic feadback.

LE NO. 50 ON READER SERVICE CARD
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(A) Vart'cal Torearm Control
used nDual's two direct-drive
mrodels sets andlocks tonearm

* haight at any pcint over an

8mm rang= (B). Tonearm thus
exac-ly oarallels the record
wiila anv size cartridg :#e‘agit:
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Now you don't have to
starve your treble
to feed your bass.

Our KR-9600 Receiver puts independ-
ent power supplies behind each chan-
nel, so demanding musical passages
in one channel won't cause distortion
in the other.

At 160 watts per channel minimum
RMS powerat8 ohms, from 20 to 20,000
Hz, with no more than 0.08% total har-
monic distortion, the KR-9600 is the most
powerful receiver we have ever made.

What's more, the KR-9600 is loaded

“For informational purposes only.

with special features. A mid-range pres-
ence control, MIC mixing and source
fading, a deviation meter for perfect
off-air recording and 2 big power
meters, 1o mention a few.

Impressed? All this and more, on the
KR-2600. At just S750* it's the best watts-
per-dollar value around.

KENWOOD

15777 South Broadway, Gardena, CA 90248 -72-02 Fifty-First Ave., Woodside, NY 1377
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Time-aligned Speaker
By Jennings Research

O Jennings Research has announced its first
*“‘time-aligned " product, the Contrara Vector
One, a two-way speaker system with the
woofer and tweeter voice coils lying in the
same mounting plane to eliminate differences
in arrival times of their outputs. In addition,
the recessed tweeter (a 1-inch dome design) is
housed within a hollow of acoustically ab-
sorbent plastic foam intended to control dif-
fraction effects and other reflections of its
acoustic output.

The Vector One’s woofer, 8 inches in diam-
eter, is augmented by an 8-inch passive radia-
tor on the rear of the enclosure. The crossov-
er point between woofer and tweeter occurs
at 1,750 Hz. A switch behind the removable
grille panel raises the tweeter output by 3 dB
when desired. The 6-ohm system is rated for a
minimum amplifier power of 15 watts per
channel continuous and a maximum of 50.
The enclosure, with rounded corners, is
finished in oiled walnut and has dimensions of
23 x 14 x 1034 inches. The nylon-fabric grille
panels are available in brown or tan. Price of
the Vector One: about $160. The optional
stand shown costs approximately $40 for the
patr.

Circle 123 on reader service card

Low-distortion Preamp
From DB Systems

O The Precision Preamplifier from DB Sys-
tems has a claimed total harmonic distortion
of 0.0008 per cent throughout the audio-fre-

DECEMBER 1976

quency range, a performance that is guaran-
teed for a period of five years after purchase.
The preamplifier is designed to work into a
load impedance of 10,000 ohms or greater
with a maximum of 3,000 picofarads capaci-
tance. Maximum output voltage into the rated
joad is 6 volts. The phono inputs have a sig-
nal-to-noise ratio of 89 dB when shorted and
83 dB when used with a typical cartridge.

The Precision Preamplifier is extremely
simple in front-panel layout, providing knob
controls for volume, balance, and input selec-
tion (phono. tuner, tape, and two auxiliary in-
puts) and toggle switches for high- and
low-frequency filters and tape monitoring.
The preamplifier itself contains only the audio
circuits; an external power supply must be
used (a suitable supply is available from the
manufacturer). There is no power switch, the
preamplifier being designed to be left on con-
stantly (it draws negligible a.c. line power).
Another unusual feature is the preamplifier’s
buffered tape-output jacks which eliminate
the possibility of a tape machine’s adversely
loading the signal-carrying circuits. The Preci-
sion Preamplifier has approximate dimensions
of 82 x 3% x 7 inches. Price: $350. The DB
Systems power supply (65 x 34 x 4Y4 inches)
costs $75. A walnut cabinet for the preamplifi-
er is about $40.

Circle 124 on reader service card

Hall-effect devices. Platter speed can be fine
tuned over a range of 8 per cent; an illuminat-
ed stroboscope pattern cast into the 12-inch
platter’s edge shows correct speed. Wow and
flutter for the CS 721 are 0.03 per cent, and
rumble is rated as —72 dB. Overall dimen-
stons, with the base and dust cover included.
are 16Y5 x 14Y% x 5% inches. Price: under
$400, including base and dust cover.
Circle 125 on reader service card

Hegeman’s First
Bookshelf Speakers

Tone-arm Height
Is Adjustable on
New Dual Turntable

O The direct-drive single-play CS 721 is the
first turntable from Dual to provide a continu-
ously variable height adjustment for the tone
arm, enabling the arm to be brought parallel to
the record surface with any cartridge without
the use of mass-increasing spacers. The arm
also has the other Dual features such as a gim-
bal pivot assembly, mechanical filters in the
counterweight to damp resorances. adjust-
able cueing height and cueing-descent rate,
and separate anti-skating calibrations for
spherical. elliptical, and CD-4 styli. The arm
can be operated manually or automatically by
means of the familiar lever control. If desired,
the turntable will repeat a record indefinitely.
The CS 721's two-speed (33'4 and 4S5 rpm)
d.c. direct-drive motor is speed-regulated by

O The first Hegeman loudspeakers not de-
signed for floor-standing installation make up
a line of three bookshelf models available in
walnut or walnut-grain vinyl finishes. All use
2-inch aluminum-cone tweeters and woofers
with conical aluminum domes that are said to
enhance frequency range and dispersion. The
top-of-the-line Model 120 (shown) has two
such tweeters operating above 2,500 Hz, plus
a 12-inch woofer. The lesser Models 100 and
80 have single tweeters and 10- and 8-inch
woofers, respectively, with crossover fre-
quencies of 3.000 and 4,500 Hz. Power-han-
dling capabilities range from 30 to 20 watts
continuous:; minimum amplifier powers span
20 to 15 watts per channel for the systems’ 8-
ohm impedances.

In all systems the woofer is operated full
range, while low frequencies are kept from
the tweeter(s) by means of a capacitive net-
work. A choice of black or brown grilles ts
offered. The largest of the systems measures
25 x 14Ya x 11% inches: the smallest 17% x
1118 x 8 inches. Prices with vinyl finish (wal-
nut-finish prices in parentheses): Mode! 120,
$150 ($174): Model 100, $114 ($132); Model
80, $84 ($96).

Circle 126 on reader service card

PUBLISHER'S NOTICE: Recent fluctuations In the

value of the dollar will have an effect on the price ot
| merchandise imported into this country. So, please

be aware that the prices quoted In this issue may be
| subjectto change.
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Garrard

A. The computer-designed True Tangent
Tonearm keeps the stylus at a constant 90°
tangent to the record groove. by means of
an articulated head. The angle between the
head (holding cartridge and stylus) and the
shaft of the tonearm changes with each
groove. Thus, while the tonearm swings in
anarcover the record, the stylus is keptat a
constant. true tangent. Tracking error is
climinated, with its consequent problems
of record wear and harmonic distortion.

B. Made of modern, low-mass mag-
nesium, the GTS5's tonearm weighs an
astonishing 14 grams. It rides on jewel ver-
tical pivots and horizontal ballbearings.
Inertial drag and friction are reduced to ab-
solute minimum levels.

C. Anti-skating protection on the GT35 is
provided by a unique. patented svstem.
Completely non-mechanical. it operates
magnetically. and varies in proportion to
the actual skating torce across the surtace
of the disc. [t is calibrated tor elliptical and
CD4 styli

D. Cueing rate is variable, and the cueing
operation is damped in both directions by
the main cam of the turntable.

E. The GT55is the only belt drive multiple
play turntable with a DC servo motor. Both
the motor and the belt-driven automatic
mechanism are completely new. The speed
of the motor is continuously governed and
regulated by an electronic servo systen.
The automatic mechanism is smooth and
silent in both single and multiple play. Itis
also completely disengaged trom the tone-
arm when the record is playing.

F. Speed control is variable +3%. and is
electronically governed by the servo which
controls the motor. Read-out is monitored
by an illuminated stroboscope

G. The platter is four pounds. die cast and
dynamically balanced for smooth, precise
rotation. It is driven by a tlexible belt,
which insulates it from any possible motor
vibration.

H. The precision controls are conveniently
grouped. and include selectors for single or
multiple play, as well as a repeat-play
option for use in either mode.

Garrard

Turntable specialist for 50 years.




The G155

Generation Two Turntable
with True Tangent Tracking.

Since the first flat disc record was made, just about
90 vears ago, audio engineers have been searching for a
way to eliminate tracking error.

The master record is cut with a stylus that maintains
a constant 90° tangent to the groove it is inscribing. Prob-
lem: play it back the same way. Anything else produces
tracking error (maybe a little, maybe a fair amount), and
that means distortion.

In 90 years of search, turntable manufacturers have
proposed an array of solutions. Some have been inven-
tive, even ingenious; others have verged on the ridicu-
lous. None until quite recently have been successful.

Now there are three, all as different from any other
turntable as the flat disc is from Edison’s cylinder. Two
of them solve the problem by a radical departure from
traditional design: they move the entire tonearm across
the record— pivot, counterweight and all.

Ingenious. Complex. And expensive.

Garrard found another way. Our half-century of
turntable engineering culminated in a solution that re-
tains the pivoted tonearm yet keeps the stylus in an ab-
solutely true 90° tangent to the groove at every point
from the record’s outer rim right to the label.

Further, we did this with a computer-designed
tonearm made of the ultimate in lightweight, rigid met-
als: magnesium. It has the lowest mass (14 grams)—and
the lowest inertial drag— of any multiple-play turntable.

And it is automatic. Fully automatic. Silky-smooth,
silently automatic, and therefore gentler and safer than
the steadiest hand, whether you use it as a single play or
a multiple play turntable.

Garrard’s solution—the GT55—delivers other
advantages, as well. Some small, some quite large, de-
pending on what's important to you.

And one overriding advantage. The others sell for
prices up to $700. The GTS5S is under $250. Which
makes True Tracking not a costly privilege but an
available benefit. To everybody.

For your free copy of the new Garrard Guide, please write:

Garrard. Division of Plessey Consumer Products,

Dept. A, 100 Commercial Street, Plainview, N.Y. 11803
CIRCLE NO. 19 ON READER SERVICE CARD
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Only three turntables in
the world offer

True Tangent Tracking.

Bang & Olufsen, Rabco,
and the new Garrard GT55.

They play your records
precisely the way the
original masters were cut,
with the stylus held at a
90° tangent to the groove.
They eliminate harmonic
distortion caused

by tracking error.

One of the three is

also fully automatic in
both single and multiple
play. Its tonearm is low-
mass magnesium, balanced
on jewel pivots.

Yet it sells for the lowest
price of all three —
as much as $400 lower!

The new GTS53.
By Garrard.
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By Larry
Klein

Technical Editor

Record Speeds

Curiosity prompts me to ask why turn-

. table speeds are set at 3315, 45, and 78

rpm. Wouldn’t it work just as well if records

could be played at, say, 36, 55, and 69 rpm?
How were those speeds selected?

GEORGE TAKENAMI

San Francisco, Calif.

A Shortly before 1895 the first commercial
» gramophone discs of reasonable qual-
ity appeared. They were 7 inches in diameter,
had a playing time of 2 minutes, cost about
50¢ each, and were pressed from hard rubber.
The most popular player of the period for
these ‘‘plates,” as they were called, was a
hand-operated turntable that the owner was
instructed to crank at about 70 revolutions per
minute. Since a strobe device was not part of
the $12 player, it was suggested that the lis-
tener/cranker adjust his efforts according to
the audible pitch change. If the tones were too
sharp, crank slower; too flat, crank faster.
(This is probably the first example of a servo-
control turntable system with a single ele-
ment—the listener—serving as both the error-
detecting feedback mechanism and as the
power source for the direct-drive platter).

The 70-rpm speed was a nice round number
that provided (in 1895) the best compromise
between fidelity and playing time. However,
there was a certain lack of standardization—
discs were available with suggested playing
speeds from about 74 to 82 rpm. The develop-
ment of the electrically powered turntable
was responsible for at least an attempt at stan-
dardization at 78 rpm since the commonly
used 3,600-rpm a.c. synchronous motors,
when geared down with a 46:1 ratio, provided
78.26 rpm.

As far as the 33V4-rpm long-playing disc is
concerned, it was introduced successfully in
1948. 1 say ‘“‘successfully’’ because RCA Vic-
tor had tried a 33V4-rpm disc unsuccessfully in
1931. Columbia’s 33V4 disc made it in 1948
probably because it was a much longer player
than RCA’s—at least 20 minutes vs. RCA’s
10. Columbia’s magic was in the ‘‘micro-
groove' process that produced narrower,
more closely packed grooves.

But why the choice of 334 rpm? That prob-
ably came about because before the days of
tape, radio stations made extensive use of 16-
inch *‘transcription’’ discs that were designed
to provide 15 minutes of broadcast program-
ming. Given the transcription discs’ standard
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78-disc groove spacing, 33'5 rpm provided
both the required 15 minutes playing time and
reasonable—if not great—sonic quality.
Many of the same economic, utilitarian, and
electromechanical considerations also blessed
us with the 45-rpm speed. Now, somebody
ask me about tape speeds.

Tape-recording Balancing

In making a tape from a disc, should you

» try to balance the right channel with the

left as shown by the level meters, or allow the

incoming sound to balance as the music dic-

tates? As a raw amateur I wish to do things
correctly and as recommended by experts.

Epwarp H. GigNac

Fort Myers, Fla.

It seems reasonable that the individual
» levels of the two channels—whatever
they are—chosen by the record producer
should be preserved in any subsequent re-
recording and/or playback. Remember that
the relative levels of the stereo channels are
responsible not only for how loudly each
channel plays, but also for the arrangement of
the performers on the *‘stereo stage”’ created
between the two speakers. For example, a
soloist meant to be stage center in a recording
is going to be heard off-center in the direction
of the loudest speaker if the channels are re-
balanced for some reason during re-recording
or playback.

How do you assure proper interchannel re-
cording-level balance when you are feeding
your recorder from the tape-output jacks of
an amplifier or receiver? You could simply
trust the record-level control settings on your
machine; however, it is conceivable that one
channel of your phono cartridge, phono
preamp, and/or recorder may have slightly
more gain than the other (even though the
control settings are the same).

If you really want to nail down the matter,
try playing a stereo disc with your preamp set
to mono and adjusting your record-level con-
trols for equal meter deflection. I'm assuming
that your amplifier will deliver a mono signal
to the tape-out jacks when switched to mono,
but some won’t. In that case, you might play
the finished tape in synchronization with the
original disc, switching back and forth be-
tween the two. If you hear significant shifts in
perspective, first check to see if the right- and
left-channel leads may not be interchanged at

the inpuf or output terminals of the recorder.
If everything’s okay there, then make some
trial recordings with various relative settings
of the two record-level controls until you get
it right. But something would have to be pret-
ty seriously askew somewhere for you to
have to go to that extreme.

Shrink Rap

In a recent letters column, a reader sug-
O. gested ways of removing labels from the
cellophane covering the record jacket. Some-
where [ heard that for some reason it’s a good
idea to remove the cellophane itself. Is this
true?

Pam DicksonN
Detroit, Mich.

The protective transparent ‘‘cello-
- phane’’ covering the record jacket is
known in the trade as shrink-wrap—and
therein lies a potential problem. Sometimes
the wrap shrinks excessively (because of tem-
perature or humidity conditions) and bows
both the record jacket and the contents there-
of . If the wrap on any of your record jackets
shows signs of shrinking, peel it off. Better a
dirty jacket than a warped record, no?

Car-Cassette Squeal

Several friends and I have been having

= problems with C-90 cassettes in our car

tape players. We have tried most of the major

tape brands and they all begin to squeal after

repeated playings. The players are mostly top-

of-the-line models from well-known manufac-

turers. Is there any way to lubricate the cas-
settes to alleviate the problem?

MARTIN PLASIC

Harrisburg, Pa.

A I assume the lubrication you ask about is
» meant to be applied to the tape itself.
My expert at 3M tells me that there is nothing
that he could recommend that might not cause
trouble elsewhere in the heads or transport
mechanism. True, there are squeal-preventing
lubricants added to tapes during manufacture,
but only as part of the oxide coating. And it is
also true that some tapes, in years past, did
squeal when their lubricants dried out with
time, but that doesn’t happen with today’s
quality products.

Tape squeal with good new tapes usually
results from the same physical phenomenon
that produces a tone from a bowed violin
string. The rosin-coated bow, in its passage
across the violin strings, intermittently grabs
and releases the strings, causing them to vi-
brate at some natural resonant frequency.
Tape squeal is usually caused by much the
same stick/slip/stick/slip process, except that
it is the ‘‘violin string’ (the tape) moving
across the ‘‘bow’’ (the heads or other contact-
ing parts) that produces the tone. Your ma-
chine is actually ‘“‘playing’” the tape, but not
in quite the way you had in mind.

The cure is to remove as much of the cause
of friction between tape and transport as pos-
sible. Although user lubrication is not the an-
swer, cleanliness probably is. Since all the
players involved are installed in cars, I sus-
pect that they probably are not cleaned regu-
larly and that the heads or guide pins in the
players are coated with enough oxide—or

(Continued on page 30)
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Youte going to spend $300
for a receiver?
And you never heard of PPR?

Totat Harmon ¢
Stereo Sugg. Ret Min. RMS Power Distortion at FM Sensitivity
Receivers Price Per Channel into 8 Ohms Rated Power (th ) {HF'38 Stereo -50dB*
SA-5760 3 §799.95 & 168 wa.ﬂ;l;om 20Hz 20kHz_ 0.08% —_1.?‘4:/— 55.?8!
SA-5560 499 .95 85 watts from 20Hz—20kHz 0.1 1.8us 36.2d8Bf1
SA-5460 399.95 65 watts from 20H2—20kHz 0.1 1,8us 36.2dB¢1
SA-5360 299.95 38 watts from 20Hz—20kHz 0.3 1.9V 37.2dB¢1
SA-5160 229.95 2F watts from 30Hz—20kHz 0.5 1.9uV 37.2cE1
SA-5060 169.95 12 watts from 40Hz—-20kHz 0.9 2.0 38.2dB¢
tTechnics recommended price, but aclual retait price wilt be set by deaters *New IHF ‘7€ gtandard

PPR is price performance relationship. And we feel it’s a meaningful way o” judging 3
receiver because it can tell you how much power, technology and perforn-ance you're
getting for your money. m

And when you look at aur price periormance relationship it’s easy to see why ce' D DY e
your next receiver should be a Technics.

Of course, we want you 1o listen to our receivers. Especially since all six have
the reserve power to float through complex musical passages with a minimum
of distortion and clipping. And they all have rugged transformers. Bridged
rectifiers. As well as high-capacitance filtering.

Play a record. You'll hear it the way it was recorded. Quietly
and with greater dynamic range. Because we use an overload-
resistant 3-stage IC in the phono equalizer sections.

Tune in an FM station. Even a weak one. In addition to
hearing all the music, you'll also get increased stereo
separation. Negligible distortion. And a minimum of noise.
Thanks to flat group delay filters and Phase Locked
Loop IC’s in the tuner sections.

So if you'd like to know a simple way to discover
just some of the reasons why a Technics receiver
is so good...il's as easy as PPR.

All cabinetry simutated wood

Technics

byPanasonic _ ~
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' Sedlistic’ stereo..

For 22 years Real stic and
Rad o Shack havs brought
music lovers qual ty
component hi-fi €1 uninflated
orices. Frustratinz to big
spanders but app-eciated by
ovas a million smart shoppers.
109)C stores are r=ady to
demonsirate Realistic quatity
fcr you.

WAL IMC. AT v DN

NINE SUPETD
receners




rtustrating to tigspenaers

TT™ [} rgpe rvwagy

STA-2000
499.95*

STA-235
399.95*

TM-1000
159.95*

SA-2000
259.95"

.'
-

For perfectionists. 75 watts/channel,
min. RMS at 8 ohms from 20-20,00C
Hz, with no more than 0.25% total
harmonic distortion.

With Perfect Loudness® 55
watts/channel, min. RMS at 8 ohms
from 20-20,000 Hz, with no more than
0.3% total harmonic distortion.

Praised by experts. 45 watts/chanrel,
min. RMS at 8 ohms from 20-20,000
Hz, with no more than 0.5% total
harmonic distortion.

Auto-Magic FM tuning, muting, 75 and
300-ohm antenna inputs, 2-microvolt
sensitivity.

Adjustable loudness, selectable
crossover frequencies for bass ard
treble. 55 watts/channel, min. RMS at
8 ohms from 20-20,000 Hz, with ro
more than 0.3% total harmonic
distortion.

SA-1000A

STA-84
299.95*

With precision Auto-Magic® FM tuning. 25 watts/channed, min.
RMS at 8 ohms from 20-20,000 Hz, with no more than O 7%
total harmonic distortion.

STA-77A
259.95"

FM muting and two aux inputs. 18 watts/channel, min. RFAS at 8
ohms from 20-20 000 Hz, with no more than 0.8% total harmonic
distortion.

STA-64
239.95*

Beautiful value. 16 watts/channel, min. IMS at
8 ohms from 20-20,000 Hz, with no moie than 0.8% total
harmonic distor-ion.

With Quatravox® synthesizer. 12
watts/channel, min. RMS at 8 orms
from 20-20,000 Hz, with no more than
0.9% total harmonic dis:ortion.

With tape monitor. 7 wazts/channel,
min. RMS at 8 ohms from 20-20 000
Hz, with no more than (.9% totel
harmonic distortion.

Magnetic preamp, FET FM,
phase-locked loop MX. 3.5
watts/channel, min. RMS at 8 chms
from 30-20,00Q Hz, with no mo-e than
0.9% total harmonic distortion.

SOLD ONLY WHERE YOU SEE THIS SIGN:

SA-1000A
159.95*

Three tone controls. 25 watts/ channel
min. RMS at 8 >hms from 20-20,000
Hz, with no more than 0.5% total
harmonic distortion.

Radio fha

A TANDY COMPANY e FORT WORTH, TEXAS 76107
5000 LCCATIONS IN NINE COUNTRIES

*Prices may vary at individJal stores and dealers. Alt components finished in genuine walnut veneer, except STA-21 and STA-16 in walnut vinyl.




The
phono cartridge
that doesn’t compromise
any
modern record.

AT15Sa

Choosing an AT15Sa
can add more listen-
ing pleasure per dollar
than almost anything else
in your hi-fi system. First, because

it is one of our UNIVERSAL phono
cartridges. Ideally suited for every
record of today: mono, stereo, ma-
trix or discrete 4-channel. And look
at what you get.

Uniform response from 5 to 45,000
Hz. Proof of audible performance is
on an individually-run curve, packed
with every cartridge.

Stereo separation is outstanding. Not
onlyat | kHz(where everyone is pretty
good) but also at 10 Eil
kHz and above (where l!u’s
others fail). It’s a result b=
of our exclusive Dual

Magnet* design that

uses an individual low-mass magnet
for each side of the record groove.
Logical, simple and very effective.

Now, add up the benefits of a genu-
ine Shibata stylus. It’s truly the stylus
of the future, and a major improve-
ment over any elliptical stylus. The
ATI15Sa can track the highest record-
ed frequencies with ease, works in

*TM. U.S, Patent Nos. 3,720,796 and 3,761,647,

UNIVERSAL

BEST FOR 1/2/4 CHANNEL

any good tone arm or
player at reasonable
settings (1-2 grams),
yet sharply reduces record

wear. Even compared to ellipticals
tracking at a fraction of a gram. Your
records will last longer, sound better.

Stress analysis photos show concentrated high pres-
sure with elliptical stylus (left), reduced pressure,
less groove distortion with Shibata stylus (right).

The ATI15Sa even helps improve the
sound of old, worn records. Because
the Shibata stylus uses parts of the
groove wall probably untouched by
other elliptical or spherical styli. And
the ATI5Sa Shibata stylus is mount-
ed on a thin-wall rapered tube, using
a nude square-shank mounting. The
result is less mass and greater precision
than with common round-shank styli.
It all adds up to lower distortion and
smoother response. Differences you
can hear on every record you play.

Don’t choose a cartridge by name or
price alone. Listen. With all kinds of
records. Then choose. The AT15S8a
UNIVERSAL Audio-Technica car-
tridge. Anything less is a compromise.

audio-technica‘_

INNOVATION o PRECISION o INTEGRITY
AUDIO-TECHNICA U.S., INC., Dept. 126F, 33 Shiawassee Ave., Fairlawn, Ohio 44313
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road dust, or whatever—to create the rosin-
coated bow effect. The cure is to scrub the
machine’s heads and guides with cotton
swabs liberally wetted with alcohol gr a com-
mercial head cleaner; or, alternatively, to use
one of the cleaning cassettes with a special
head-cleaning “‘tape’" fabric inside.

Eight-track cartridges squeal for many of
the same reasons, plus the fact that the back-
surface lubricant coating on the tape can wear
off after years of hard use. However, this will
usually result in flutter and cartridge jamming
rather than squeal. With both cassettes and
eight-track cartridges you can assume that
storage in the trunk—or on the dash, or on the
rear deck—of a car parked in the bright sun is
going to do very little to enhance their playing
properties.

Taping Scratchy 78’s

I own a number of old 78-rpm jazz rec-

« ords going back to the 1920’s. Needless

to say, they are very scratchy. Before preserv-

ing them on tape, I would like to clean them

up. I was told there is a lacquering technique

that tends to fill in the scratches. I would ap-
preciate any suggestions you can offer.

CLEAMON LAY

Grand Rapids, Mich.

Since Mr. Lay’s question is outside my

» area of competence, and since Jim

Goodfriend, STEREO REVIEW's Music Editor,

has dealt with such matters, I turned the Q.
over to him; his A. follows:

First of all, I know of no lacquering tech-
nique that could be applied to 78-rpm discs to
relieve the problem, and I cannot imagine any
lacquer that would fill in scratches without
also filling in the grooves. I have myself been
engaged in transferring 78’s to tape off and on
for the last twenty years, and if | have come
to one conclusion. it is this: tape the discs
without doctoring, just as they are, noise and
all. Whatever kind of noise-reduction tech-

| nigue you employ should be used in tape play-

back, not during recording, because any mod-
ifications you make in the sound before or
during the taping process you will be stuck
with permenently. It's better to have the
sound preserved ‘‘as is’ so that you may
benefit from whatever noise-removal devices
may become available in the future.

Before taping, however, you might investi-
gate the possibility of using a stylus of slightly
larger diameter than the one you are currently
using, for your present stylus may be bottom-
ing (playing the bottom of the groove, rather
than the groove wall) and giving you noise
you don’t necessarily have to have. Beyond
that, if you find the noise so obtrusive that
you can’t listen to the discs, I suggest you
carefully and lovingly put the 78's away in a
closet and scriously investigate the availabil-
ity of commercial LP transfers of the same
material that may have benefited from cleaner
pressings and the ministrations of profession-
al equipment. An enormous amount of Twen-
ties jazz is currently available on LP’s of both
American and European companies.

— — — —

} Because the number of questions
we receive each month is grealer
| than we can reply 1o individually.
{ only those letters selected for use in
this column can he answered. Sorrv!
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Beauty in sound. By Fuiji.

Every Fuji cassette means beauty and purity in sound. No hiss, no dropouts. Wides: frequency response and dynamic
range. Total reliability. Fuji high-fidelity cassettes such as the FX will give you the best performance possible on vour tape
recorder. Already widely recognized dy experts as the finest cassette in the world. Fuji. The cassette of the pro.

FUJI FILM (=5 ]
Pure-Ferrix

Lo cllernt Music Performance
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@ Relay is an electrically activated switch
generally consisting of an electromagnet coil
and a set of switch contacts. When electric
current flows through the coil, the magnetic
attraction thus created on an armature is used
to close the switch contacts mechanically. Re-
lays are frequently found in the output stages
of modern receivers and amplifiers, where
they are set up to disconnect the speakers
from the output stage until turn-on surges
within the component have died down or if
improper voltages or currents occur. They are
also common in tape machines, particularly
those featuring solenoid-operated transports
and remote-control features.

@ Resonance is a ‘‘preferred’” frequency vi-
bration or oscillation of physical objects
(speaker cones, phono styli, enclosed masses
of air) as well as electrical quantities involved
with tuned circuits. A resonance is associated
with a resonance frequency—the frequency at
which the object, once excited into motion,
will naturally oscillate until brought to a halt
by some resistive ‘‘damping’’ force such as
friction.

A speaker cone or phono stylus can be
forced to vibrate at frequencies other than re-
sonance; these devices would not work other-
wise. However, they react most vigorously
when driven at their resonance frequency.
Also, no matter what frequency they are be-
ing driven at, if they are not adequately
damped, they will revert to the resonance fre-
quency and continue to oscillate or ‘‘ring"’ at
that frequency as soon as the driving force is
removed.

This excessive amplitude and the tendency
to ring or ‘*hang over’ are two major liabili-
ties of resonances the designer must cope
with. On the other hand, properly located and
controlled resonances can be beneficial in ex-
tending the low-frequency response of a
speaker system and the high-frequency re-
sponse of a phono cartridge.

@ Reverberation consists of multiple sound
reflections from the interior boundaries of a
(usually) enclosed space that reach the listen-
er over random paths and ultimately die away
to silence. Reverberation is caused by the
same mechanism (sound reflected to the lis-
tener) that produces echoes, the difference
being that echoes tend to arrive individually
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and with sufficient delay to be heard as dis-
tinct repetitions of the original sound. Rever-
beration is an inchoate blend of many closely
spaced reflections.

The reverberation provided by a concert
hall is an important part of the live-music ex-
perience—a part that four-channel stereo and
artificial reverberation synthesizers seek to
reproduce more accurately. Every concert
hall or auditorium has its own individual rev-
erberation characteristics which to a certain
extent enhance the loudness of the music and
shape its perceived frequency balance. The
reverberation time of an auditorium is defined
as the period (in seconds) required for the rev-
erberant sound to decrease 60 dB in level af-
ter the original producer of the sound has
ceased its output.

@ Reverberation chamber is an acoustically
“live’* room or smaller space usually
equipped with hard, reflective walls, floor,
and ceiling. Its function is to reflect as much
acoustic energy for as long as possible and to
absorb as little possible. Some chambers have
a reverberation time in excess of 10 seconds
at most audio frequencies.

Reverberation chambers are commonly
used to manufacture artificial reverberation
for recording studios. The material that is to
have its reverberation content enhanced is
played through a loudspeaker and picked up
by a microphone within the chamber. The mi-
crophone’s pickup is then mixed into the final
recording to add more or less reverberation to
the ultimate sound. Electronic and mechani-
cal devices employing springs or metal plates
also exist for the same purpose, and these are
sometimes called *‘chambers.”

Power-response testing of loudspeakers is
also often done in a special type of reverbera-
tion chamber. Since virtually the total acous-
tic output (in all directions) of the speaker will
ultimately be homogenized by multiple reflec-
tions, an averaged speaker response will be
picked up by the measuring microphone in the
chamber.

@ RIAA (Recording Industry Association of
America) lends its initials to the equalization
characteristic used throughout the U.S. and
much of the world in the manufacture of pho-
nograph records. This characteristic record-
ing curve seeks to reduce noise and increase

playing time per side (as well as the phono
cartridge’s chances of playing the record
without mistracking) by boosting the high fre-
quencies and reducing the lows during the re-
cording process. The playback equipment in-
corporates an inverted version of this equali-
zation characteristic, reducing highs and
boosting lows to restore the original frequen-
cy balance.

@ Rise time is the length of time it takes for a
device such as an amplifier, speaker, micro-
phone, etc. to respond fully to an instantane-
ous change in input signal level. In the case of
an amplifier, for example, the rise time would
be measured as the length of time required for
the amplifier’s output to go from 10 to 90 per
cent of its final value in response to some in-
stantaneous signal pulse such as a square
wave. A typical rise time for a good amplifier
would be on the order of a mere fraction of a
millisecond.

Rise time is, in other words, a measure of
transient response and, in general, the shorter
the better. However, the rise times of live and
recorded musical sounds are rather moderate
compared with the capabilities of good
amplifiers, and there is thus some controversy
about the need to design for exceedingly short
rise times.

® rms (root mean square) is not a synonym
for continuous power, as is often implied by
product specification sheets, but describes the
mathematical process by which the effective
voltage of an a.c. signal can be calculated (the
effective voltage is the equivalent of the actu-
al voltage of a hypothetical d.c. signal that
would create the same amount of heating in a
given resistive load). And while we’re on the
subject, the term *‘rms power’’ is a misnomer
that relates to nothing in the real world of
amplifiers.

When STEREO REVIEW uses the term ‘‘con-
tinuous power,"’ it can be understood to mean
the maximum power available (at a given dis-
tortion level) from an amplifier on an indefi-
nite basis (at least a minute).

@® Rumble is a low-pitched, heavy ‘‘back-
ground’’ sound produced by inferior or defec-
tive record players. Its usual cause is an
inadequately isolated and/or vibration-prone
motor that is transmitting vibration to the rec-
ord via the turntable platter, where it is picked
up by the phono cartridge and reproduced as
sound through the speakers. It is not to be
confused with acoustic feedback (a condition
in which the sound from the speakers vibrates
the record player). Low-frequency noise is
occasionally encountered on records them-
selves, perhaps the result of faulty processing
of the recording or of the recording micro-
phones’ having picked up low-frequency
traffic or air-conditioner noise.

@ Scrape flutter is a rapid irregularity in tape
speed caused by excessive friction between
the moving tape and the stationary tape heads
and guides it is passing over. It leads to a
characteristic stick-slip motion of the tape
(sometimes called *‘stiction’’) and a corre-
sponding flutter imposed on the recording
and/or reproduction. In many cases of stic-
tion, the speed irregularity takes place at a
rapid rate, modulating the signal going onto
the tape and giving rise to a squeal that gets
recorded and is heard on subsequent play-
back. In other cases, the problem may occur
during playback only.

STEREO REVIEW



WHY MOST CRITICS USE
MAXELL TAPE TO EVALUATE
TAPE RE“ORDERS

Any critic who wants 10
do a completely fair and
impartial test of a tape re-
corder is very fussy abott
the tape he uses.

Because a flawed tape
can lead to some very mis-
leading results.

A tape that can't cover
the full audio spectrum
can keep arecorder from
ever reaching its full
potential.

A tape that's noisy
makes it hard to measure
how quiet the recorder is.

A tape that doesnt
have a wide enough bias
latitude can make you
question the bias settings.

And a tape that doesnt

sound consistently the
same, from end to end,
from tape to tape, can
make you question the
stability of the electronics.

If a cassette or 3-track
jams, it can suggest some
nasty, but erroneous com-
ments about the driva
mechanism.

And if a cassette or
8-tfrack infroduces wow
and flutter, ifs apt to pro-
duce some test results that
anyone can argue with.

Fortunately, we 1est
every inch of every Maxell
cassette, 8-track and reel-
to-reel tape to maxe sure

maxelits.35-90
Sound Recordng Tpe

they don't have the prob-
lems That plague other
fages.

3¢ it's not surprising that
most Zritics end up with cur
tape in their tape recorders.

s one way to guaran-
tee the equipment will. get
a “air hearing.

Maxell. The tape that’s too good for most equipment.

Maxell Comporation of America, 130D West Commerdd Ava.: Moonachie, New Jersey (7074,
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(couseres
COLLECTOR’S
ITEM

A GREAT WAY TO START
YOUR EXPANDABLE
CASSETTE
STORAGE SYSTEM

It's Add ’'N Stac,® the world’s
only expandable cassette and
8-track storage system. Expandable
because it provides as much tape
storage as your collection calls for.
Add ‘N Stac® is a module, so you
can buy only one or a few at a
time. Each module has a patented
interlocking device on all four
sides. As your cotlection grows
you simply lock one module into
the next and — Presto! — expansion
space.

Add 'N Stac® is available in
either cassette or 8-track size.

Both come in a selection of colors
to help you match your decor or
color-code your collection by
category. Pre-drilled mounting
holes let you create a striking
wall unit, or if you prefer, stack
an arrangement on a table or
shelf.

Store, organize and protect
your expanding tape collection
with the world’s only expandable
system. At under $2.00 a module,
it's definitely . . .

... acollector’s item.

“...allin all thisis the best storage system
we know of for the serious collector,””

— HIGH FIDELITY

Adda ;9”“§tac®
R

ROYAL SOUND
COMPANY, INC.
For information ask your dealer or write:
Royal Sound Co., Inc.
248 Buffalo Avenue
Freeport, N.Y. 11520 USA

Registered U.S. Patent Office
U.S. and Foreign Patents
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Tape Horizons

By Craig
Stark

SIGNAL SATURATION

THE treble boost applied to the audio

signal during slow-speed recording
in order to obtain a flat frequency re-
sponse can result in more energy’s being
applied to the tape than it is capable of
accepting. When this happens, the tape
is said to be ‘‘driven into saturation,”
and one of the consequences is that huge
amounts of distortion products are gen-
erated. “*Saturation’ by a high-frequen-
cy signal differs somewhat in its effects
from what happens when a tape is over-
driven by lower frequencies.

To visualize the situation, draw a ver-
tical and a horizontal line, intersecting at
right angles, on a piece of paper. Using
the upper-right-hand quadrant thus
formed, label the vertical line ‘‘output”
and the horizontal line ‘‘input,”” and
mark each axis off at a number of equal
intervals. (A piece of ordinary graph pa-
per does this for you automatically, but
it isn’t necessary). At the point where
the lines intersect you have zero input to
the tape and zero playback output from
it. Now, if you increase the input (mov-
ing to the right) by one unit at a time, and
the output (moving upward) increases by
exactly the same amount, the result will
be a straight diagonal line neatly bisect-
ing the angle formed by the two axes.
Draw it in, for that's what we would like
to see happen at all frequencies and for
all input levels.

Now let’s see what actually does hap-
pen with a low frequency. About three-
fourths of the way up your diagonal ““in-
put-vs.-output’’ slope, increase the input
by a full unit but the output by only 0.8
unit. At the next full-unit increase in the
input signal, raise the output level by
only 0.6, then by 0.4, 0.2, and finally by
nothing at all. From here on in the
sponge is saturated, so to speak, and no
greater output can be obtained no matter
how many times you increase the input.

Joining up your dots, you now have a
new line composed of three sections.
First is the “‘linear’” portion where out-
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put and input increase equally—a 45-
degree slope. Second, there is a gradual-
ly curving portion (the ‘‘compression
knee’’), where the output still keeps go-
ing up, but it follows the input increases
less and less closely. Third is another
straight portion, parallel to the horizon-
tal (input) axis, where no further output
increase can be obtained whatever the
boost in input level. You now have the
classical ‘‘transfer characteristic” of a
tape, from zero input to complete satura-
tion, as it behaves (approximately) at
low frequencies.

Now let’s plot the highs. As before,
start up the 45-degree slope, but this time
follow it up only about halfway, for the
curved ‘“‘nonlinear’” portion sets in ear-
lier (that is, at lower input levels) with
very high frequencies than with low
ones. This time, too, the ‘‘knee’’ will be
sharper, less gradual. But most impor-
tant, while the output leveled off for low
frequencies, this time the curvature will
continue, so that the output actually falls
off toward (and finally, to) zero as the in-
put is increased further. There is, in oth-
er words, a definite peak input beyond
which you positively lose output when
you try to increase it. Such is the strange
way tape behaves when overdriven by
the high frequencies (or, to be more pre-
cise, by'the very short wavelengths that
constitute high frequencies).

The distortion products generated by
high-frequency saturation (or *‘oversatu-
ration,”’ as it might be termed) are not
audible. The third harmonic (the most
potent distortion product generated in
tape recording) of a 10,000-Hz tone is,
after all, 30,000 Hz, and so is therefore
outside both the range of hearing and,
for that matter, the frequency-response
capabilities of cassette machines. But
the downward turn in the transfer char-
acteristic also affects any lower frequen-
cies that happen to be present in the mu-
sic, distorting them as well, and that’s
where the audible results are important.
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smﬂsen?ﬂur sterec C to a flat = 2 4 or closed, like old 78's or new discs that a recording engineet
All you need ar2 your own ears lnd a Soq‘dél'aiumm EQ (with its step-  mixed-down to poor tonal balance, with recording or production
by-step instruction record) to transform your listening room environment  deficiencies, transmission variations,

into an acoustically-perfect concert hall! You can also perform many
cther vital EQ “muszs’ thru our

“TOTAL-SYSTEM EQUALIZATION”
PROGRAM

includes Test

Record reccrded and de-
signed exclusively for
equali-

zers. Without any expensive
test equipment or technical
knowledge, you can quickly
tune the acouwstics of your
room, just by fcllowing the
announcer's step-by-step
cirections.

 fmstructions
e Ve
.

brass section.

idiosyncrasies such as spscifically boosting or cutting an orchestra’s

“EQUALIZER.”

tupr g rqiraPae —
o, bupe  line

Only the SOUNDCRAFTSMEN 10-POINT

provides you with
a quantity of
for recording the ex-
act setting of each octave con-
trol for future reference and
resetting. Automatic ‘‘Instant-
Memory Programming'’ is read-
ily available by cutting off the
““Computone Chart,”” halding
against front panel, and mowv-
_ ing up knobs into position.

l+4l4++‘TT F+¥+lf+4f++

“THE PERFECT PRE-AMP” . .
for all the great new Super-Power amps — rated
“'State-of-the-Art’" and ‘‘Best-Buy” in magazine
Test Reports. PE2217 has ALL RP2212 features,
PLUS 4 separate phono preamps, 3-tape dubbing/
patching, frant tape in/out, etc.
$529.50

PE221 7 (inc. Cabinet or Rack Mounts)

GUARANTEED SPECIFICATIONS

FREQUENCY RESPONSE: 0.5 dB 20-20,480Hx
THD: Less than .1% @ 2 v., Typ: .05% @ 1 v

S/N RATIO: Better than 106 dB @ full outpat.
Better than 96 dB @ 2 v. RMS

FILTER TYPE: Tor@dal and Ferrite-core

lNDlVIDUAL OCTA'E CONTROL RANGE: Minimum + 12
, each octave centered at 30, 60,
120 ﬂo 480 960 1920, 3840, 7680, and 15,360Hz.

$369.50

(Includes Cabinet or Rack Mounts}

RP2204 $329.50

(Same 33 2212, except no LED's)

20-12A . $299.50

(Same as 2212, except no LED's and
Tape EQ thru rear panel patching)

FREE!

THE “WHY'S AND HOW'S
GF EQUALIZATION,

an easy to understand ex-
planation of the relationship
of acoustics to your enviran-
ment. This 6 page bookiet 0
also contains many uniqua - -
ideas on “How the Scundcraftsmen Equalizer can
measurably enhance your listening pleasures.” “How
typical room problems are eliminated by Equaliza-
tion,” and a 10-POIRT ““DO-IT-YOURSELF" EQ
evaluation check list, so you can FIND OUT FOR
YOURSELF WHAT EQy CAN DO FOR YOU!

CWM * 1721 Newpor: Circle, Santa Ana, California 92705 FOR MORE DETAILED INFOXMATION, CIRCLE READER CARD NO. £7



Accutrac

Its father was a turntable.

Now you can hear the selection on a record in any order
you like, as often as you like, and skip the ones you don't like.
Even by remote control.

It's a marriage of solid-state integrated circuitry,
infra-red electro-optics and the latest in direct-drive
engineering. We've replaced hundreds of mechanical
parts with efficient, silent electronics: in fact, the
functions of nearly 10,000 transistors are being
performed oy just two logic chips.

Theresult: The Accutrac4000isthe most accurate,
reliable, no:seless turntable ever invented. And it even
lets you re-arrange selections on arecord to hear
them in the orde- you want.

The Accutrac 4000 reaches new lows.

Wow and flutter are down to a completely
inaudible 0.03% 'N.R.M.S. Rumble,—70dB (DIN B).
Tracking force, a mere 3/4 gram. And tonearm reso-
nance, the ideal 8-10 Hz.

Our direct-drive motor brings the massive die-
cast platter to fu | speed instantly. And keeps it there
with the help of electronic sensors which adjust for
power fluctuation.

There’s no way a turntable can be any more
precise.

Now, all other -urntables are obsolete.

Once we developed the electronic control system,
it was alogical sbep to extend its capabilities.

So now, inst2ad

of justlisteningtco A
arecord, you / o ——
& Q,I

canre-arrange

LY

selections, repeat them, even
skif the ones you don't like.

Just by pushing a button.

Suppose you want to hear
selections 5, 3 and 7. Simply press th=
butfons marked 5, 3 and 7. In fact, vou zan
pre-set the sequence with any combination
of up to 24 commands.

And if you don’t want to leave you- chair
to give the orders, beam it in by cord e=s
remote control with the transmitter (lewer
left and receiver (above).

The arm your fingers never have
to touch.

Because the tonearm is electrorically
driven, not manuat, you never risk droaping
it accidentally and scratching a record.or
damaging the stylus.

The reason for this miracle is the minute
infra-red scanning beam in the head that reads
the surface of the record and directs k= tonearm
to follow your instructions.

And it does it with absolute freecom,
because the servo-motor that drives the tonearm
is decoupled the instant the stylus go€es into play.

You don't have to cue manually, 2icher: eleczronics
takes care of that, too. In fact, the irfia-red eye
will return the stylus to the same graome it left, within
a fraction of a revolution. Even the best damped cue
lever can't provide such accuracy. Or safety.

The Accutrac 4000 system: it not only plays records
as sensitively as possible, it also takesbetter ca-e of
records than is humanly possible.

The Accutrac 4000: the great protector.

Everything about the Accutrac 4200, fromr the
per-ect freedom of the tonearm to thelogical placement of
the controls outside the dustcover Fas been dcne for one
reason: to extend the life of a record.

Which is why, once you've played the Accutrac 4080, you'|
never be able to trust your records to znothar turntablz again.

. the olaying order of the




lts mother was a computer:

e

he Accutrac 4000
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C

ACC Pwssional 2roducts Group, A division cf BIR (USA) Lid. Route 303, Blauvelt, New York 10913
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side of the full-size nonmagnetic cast-alloy
platter has, surrounding its support shaft, a
magnetic ring that is actually the rotor of a
servo-controlled, brushless d.c. motor revolv-
ing at either 33%4 or 45 rpm. The stator coils
are fixed to the motorboard. Stroboscope
markings around the slanting edge of the plat-
ter monitor the turntable speed; they are il-
luminated by a neon lamp below the mounting
board by means of a plastic prism.

Each speed has its own vernier adjustment
with a nominal overall range of 10 per cent.
The tone arm, which is identical to that of the
SL-1300, has an effective length of just over 9
inches, with precision ball-bearing pivots and
a threaded counterweight on which there is a
direct-reading tracking-force dial calibrated
from 0 to 4 grams at 0.1-gram intervals. A
plastic gauge is supplied for setting the stylus
overhang, and it can also serve as a holder for
an extra cartridge shell. The cueing lever and
anti-skating dial are built into the base of the
arm pivot structure.

The Technics SL-1350 is *‘programmed’’
for the desired number of plays (up to a max-
imum of six) by a ‘*“memo-gram’’ knob next to
the arm. Another control sets the arm index-
ing diameter for 7-, 10-, or 12-inch records. A
START/STOP lever initiates the automatic play-
ing cycle. Records can also be played by lift-
ing the arm from its rest (which starts the mo-
tor) and cueing it manually.

The SL-1350 is supplied with interchange-
able center spindles. A short spindle, rotating
with the platter, is used for playing a single
record. For multiple-play operation, this is re-
placed by a conventional ‘‘umbrella’ changer
spindle holding up to six records.

The Technics SL-1350 comes on a dark
gray base which is supported on resilient feet.
A hinged, removable plastic cover remains
open at any angle. The capacitance of the arm
and signal-cable wiring is compatible with the
requirements of CD-4 magnetic cartridges.
The SL-1350, with cover in place, measures
173% inches wide, 143 inches deep, and 8
inches high; it weighs about 21 pounds. Price:
$349.95.

® Laboratory Measurements. The Technics
SL-1350 was tested with a Shure M9SED car-
tridge installed in its tone-arm shell. The arm
resonance at about 7 Hz, with an amplitude of
4 to 5 dB, indicates that its mass is typical of
most modern arms and should be compatible
with any cartridge of normal stylus compli-
ance. The arm and cable-wiring capacitance

Like almost all
direct-drive motors,
the Technics SL-1350
is virtually
featureless, the only
moving part being
the platter, which
has been removed for
this photo.

was a low 75 picofarads (pF), well under the
100-pF maximum recommended for most
CD-4 cartridges.

As would be expected from the longer-
than-average tone arm of the SL-1350, its
tracking error was almost too low to measure.
For record radii between 2.5 and 5 inches, it
was less than 0.33 degree per inch, and at a 6-
inch radius it was a negligible 0.4 degree per
inch. The calibration of the tracking-force dial
was accurate to within 0.1 gram over its full
range, and the force did not change measura-
bly over a half-inch stack of records. For op-
timum anti-skating correction the dia! had to
be set 1 gram higher than the tracking force.
With this setting, however, there was a slight
outward shift of the arm during the cueing de-
scent. At the indicated setting (equal to the
tracking force), the drift was negligible.

The turntable wow and flutter were at the
lower limits of our measurement capability:
the flutter was a mere 0.035 per cent (un-
weighted rms) and the wow was 0.015 per
cent. The unweighted rumble was —32 dB,
but audibility weighting improved this to —60
dB, which is typical of most direct-drive turn-
tables we have measured. The operating
speeds did not vary over extreme line-voltage
changes (from 90 to 140 volts), nor did they
drift with time. The vernier control range was
from +9 to —4.5 per cent at 33%5 rpm and
from +6.4to —5.1 per cent at 45 rpm.

The record-changing cycle (from record-
end lift-off to start of the next record) re-
quired about 10 seconds. The motor came up
to speed in less than 3 seconds after being
turned on, but in the automatic mode a total

of about 12 seconds (from a dead stop) was
required before the pickup reached the record
surface. This delay can be avoided by manu-
ally positioning the arm.

Although the mounting feet do provide
some vibration isolation, we found that the
SL-1350 was almost identical to the SL-1300
in its susceptibility to acoustic feedback.
These units are similar in this respect to most
conventional automatic turntables. However,
the feedback sensitivity was in the vicinity of
300 Hz, which would produce a howl instead
of a deep rumble, and this could be induced
by speakers lacking a low bass response. With
normal precautions in installation, however,
no feedback difficulty should be experienced.

® Comment. Whatever limitations may have
existed in the past to prevent direct-drive mo-
tors from being used in record-changer ap-
plications, it is clear that they have been over-
come by Technics in the SL-1350. It offers the
serious discophile the best of both worlds: it
can serve as a top-quality single-play unit with
any desired degree of automation or as a si-
lent, smooth record changer with absolutely
no loss of performance.

The SL-1350 is rather large as record
changers go, and it enjoys the distinction of
being the most expensive record changer you
can buy today. On the other hand, if playing
records in sequence is important to you, its
$50 extra cost (over that of the SL-1300) is
easily justified. The SL-1350 may be the first
direct-drive record changer, but we are cer-
tain that it will not be the last.

Circle 105 on reader service card
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Micro-Acoustics 2002-e Phono Cartridge

HE Micro-Acoustics cartridges, unlike al-
most all other high-quality cartridges, do

not make use of magnetic generating ele-
ments. They employ electrets—small perma-
nently charged capacitors—that generate an
output voltage when flexed by the motion of
the stylus. Although many of their operating
characteristics, both physical and electrical,

are reminiscent of those found in ceramic car-
tridges, the Micro-Acoustics devices equal
the most advanced magnetic designs in their
performance qualities.

The new Model 2002-e is a refinement of
the original QDC-le and features a beryllium
stylus cantilever for low mass and high rigid-

(Continued on page 46)
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The new SCXA.
Demonstrabl

better.

Eminently affordable.

The SCXA may very well be the best “perfor-
marice-to-value” loudspeaker the high fidelity industry
has ever produced.

A bold statement?

Consider the details of the SCXA. Let’s start
with the tweeter array. What will strike you immediately
is the flat tweeter known as the DVR. Here is a device
that combines the best attributes of dynamic and
electrostatlc tweeters. What it is exactly is an ultra-thin
Kapton membrane with an etched printed circuit
“voice coil” suspended between twenty rare-earth
samarium cobalt magnets (the most powerful magnet
material in the world). How thin is ultra-thin? One mil
to be exact. Which translates into a membrane which
weighs approximately the same as the air you'd find
in a whiskey shot glass. Because the membrane mass
is so low and the magnets have such extraordinary
force, the inertial qualities are exceptional. The mem-
brane can be accelerated and stopped with extreme
accuracy. This results in very extended response (well
beyond the limits of normal test equipment). It also
means a response that is transient perfect. And phase
perfect, as well. All forms of distortion, including odd
order harmonic distortion, are reduced to an abso-
lute minimum.

The DVR Tweeter

In addition to the DVR tweeter, the array
also features a specially designed one-inch dome
tweeter that works in exactly the same frequency
range as the DVR. This dome complements the
exquisite linearity of the DVR with its own splendid
dispersion characteristics. The results are awesome.
Fuzziness disappears. The inner voices of the orchestra
come alive. There’s the kind of airiness and trans-
parency you find only in the concert hall. Indeed, it is
almost disconcerting to have that kind of reality in
your home. But it's an experierice that’s worth getting
used to.

The SCXA’s midrange needs very little discussion.
It is considered by most experts to be the best 4" cone
that has ever been made—and it easily lives up to its
reputation.

As-for the SCXA’s 12" Megaflux™ Woofer it is
probably the most unique magnetic structure avail-

=] and focuses magnetic energy (flux) with essen-
tially no external stray field. Since all of the
energy is directed to an exact and predeter-

mined area of the voice coil, very large woofer
excursions are possible. Also, the magnetic field pro-
duced is so uniform that many non-linear types of
distortion found in conventional designs simply are no
factor in this configuration. And this woofer can han-
dle a staggering amount of power —over 200 watts
RMS at 30 Hertz.

What we’re obviously trying to say is that the
SCXA is an exceptional loudspeaker—a demon-
strably better way to listen to music. It’s also an afford-
able way to listen to music. To find out just how afford-
able, we suggest you visit your KI.H Research Ten
dealer soon. We're sure you'll be pleasantly surprised.

For more technical information, write to KLH
Research & Development Corp., 30 Cross St.,
Cambridge, Mass. 02139. (Distributed in Canada by
S. Allen Pringle Ltd., Ontario, Canada.)

LT Gt

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

4 i@' \ able today. Its amazing magnet design creates
QLS4
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100
FREQUENCY IN HZ (CYCLES PER SECOND)

In the graph at left, the upper curve represents the smoothed, averaged
frequency response of the cartridge’s right and left channels; the dis-
tance (calibrated in decibels) between it and the lower curve represents
the separation between the two channels. The inset oscilloscope photo
shows the curtridge’s response to a recorded 1,000-Hz square wave,
which gives an indication of resonances and overall frequency re-
sponse. At right is the cartridge’s response to the intermodulation-dis-
tortion (IM) and 10.8-kHz tone-burst test bands of the TTR-102
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PEAK VELOCITY IN CM/SEC OF TEST DISC

and TTR-103 test records. These high velocities provide a severe test of
a phono cartridge’s performance. The intermodulation-distortion (IM)
readings for any given cartridge can vary widely, depending on the par-
ticular IM test record used. The actual distortion figure measured is
not as important as the maximum velocity the cartridge is able to track
before a sudden and radical increase in distortion takes place. There
are very few commercial phonograph discs that embody musical audio
signals with recorded velocities much higher than about 15 cm/sec.

ity. One end of the cantilever is driven by a
0.2 x 0.7-mil elliptical diamond stylus; the oth-
er is coupled through a Y-shaped yoke to the
two electret elements. The stylus assembly is
user-replaceable and has an integral hinged
stylus guard. The recommended tracking
force is between 0.7 and 1.4 grams.

The electret element is intrinsically an am-
plitude-responding device that produces a rel-
atively large voltage across a high-impedance
load. Its output has been made compatible in
level and frequency response with the usual
amplifier magnetic-cartridge inputs by inter-
nal resistive loading that converts the car-
tridge to a velocity-responding device and
drops its output to a nominal 3.5 millivolts
(mV) at a S-centimeter-per-second (cm/sec)
velocity.

The noninductive nature of the 2002-¢ is an
advantage over the usual magnetic cartridge
in that its output level and frequency response
are essentially independent of the amplifier’s
input resistance and capacitance over a very
wide range (10,000 to 100,000 chms resistance
and 100 to 1,500 picofarads capacitance).
Also. those phono preamplifiers whose
high-frequency response is adversely affected
by cartridge inductance (which includes most
we have seen) will deliver their best perform-
ance with the 2002-e. The stylus resonance of
the Micro-Acoustics 2002-e has been placed
above the audible range and damped mechani-
cally. The net result is a frequency response
rated at 1.5 dB from 5 10 20,000 Hz, with a

nominal channel separation of 30 dB in the
mid-range. The absence of a heavy magnetic
structure results in very low cartridge
weight—4 grams—appreciably less than that
of the typical magnetic cartridge, which
weighs 6 to 8 grams. Price: $115.

® Laboratory Measurements. The Micro-
Acoustics 2002-¢ was installed in several tone
arms during our evaluation, including the Phi-
lips GA-209S, the Harman/Kardon ST-7, and
the Dual 701. Most measurements were made
on the Philips player.

With the CBS STR 100 record, the frequen-
cy response was within +1 dB from 40 to
20,000 Hz on one channel and very close to
that on the other. Channel separation was 20
to 25 dB at mid frequencies, falling to 15 to 20
dB at 10,000 Hz and 5 to 8 dB at 20,000 Hz.
The output was 3.25 mV on one channel and
2.8 mV on the other, and the vertical stylus
angle was the standard 20 degrees.

At a l-gram vertical force the cartridge
tracked our test records nicely, including the
70-micron level of the German High Fidelity
Institute record. However, the IM distortion
with the Shure TTR-102 record was undesira-
bly high, with mistracking above 19 cm/sec.
Increasing the tracking force to 1.2 grams
made a dramatic improvement, with some of
the lowest distortion figures we have meas-
ured from a cartridge. The IM was under 1.5
per cent up to about 26 cm/sec and still a very
low 2 per cent at the 27.1-cm/sec maximum

ﬁ.: a
3 74
_ o ﬁ‘ ./Q{. oo

level of the record. Repetition-rate distortion
from the Shure TTR-103 record was also very
low—1 per cent or less up to the 30-cm/sec
maximum level of the record. The 80-micron
level of the German record was playable at
1.2 grams.

Subjective listening tests with the Shure
*‘Audio Obstacle Course-Era III"’ record
confirmed these findings. At | gram the car-
tridge performed well, mistracking only at the
‘highest levels of the vocal sibilance and bass-
drum sections. At 1.2 grams it was excellent,
taking the entire record in its stride with ease.
The square-wave response with the CBS STR
112 record showed a cycle or two of ringing at
the stylus resonance of about 35,000 Hz. The
low-frequency resonance in the higher-mass
Philips arm was between 7 and 8 Hz; it was
9.5 Hz in the lighter Dual arm. The improved
tracking of warped records resulting from the
2002-e's low mass was immediately evident,
especially in the Philips arm.

@® Comment. In respect to frequency-
response range, flatness, and low distortion,
the 2002-¢ is at least the equal of any cartridge
we have used, and its low mass improves the
tracking of warped records in almost any tone
arm. The manufacturer states that its constant
resistive impedance results in less amplifier
noise as compared with magnetic cartridges.
We attempted to verify this with A-B com-
parisons against magnetic cartridges of com-

(Continued on page 48)
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The AR-12 is for
people who like their music loud and clean

With today’s rock listening
levels requiring several times the output
power of a few years ago, more rugged
loudspeakers must be built to convert
this added power into clean acoustical
energy without destroying either the
speakers or your eardrums.

That's why AR's Advanced
Development Division designed the new
AR-12 to handle double the power of its
predecessors. The 10" woofer of the
AR-12 has an extremely long throw
voice coil to allow the wide cone excur
sions necessary for today's bass heavy
recordings. And it's mounted in a larger
volume cabinet usually reserved for our
more expensive systems to give you
accurate reproduction of lowest bass
guitar and synthesizer notes as well as
organ pedal tones.

The AR-12 midrange driver
uses a new 1” coil design with magnetic
fluid centering which permits vastly
increased power handling capacity while
retaining a 24" cone with its superior
dispersion for uniform listening charac-
teristics throughout the room. The AR-12
tweeter is the same 34" hemispherical
dome design used in our most expensiv
systems and it also shares magnetic fluid
design for crystal clear reproduction of
the “hot” highs prevalent in today’s
recordings

If you like your music loud and
clean we invite you to take your favorite
recording to your AR dealer and ask
him to play it through AR-12 loud
speakers using the most powerful
electronics he has in his soundroom.

We think you'll find the effortless

CIRCLE NO. 3 ON READER SERVICE CARD
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accuracy of the AR-12 the sound you
want to live with.

[0 Please send me information on the AR-12
O Please send me the new 36-page catalog "AR
Guide to Louaspeakers” ($1 enclosed
r free from your AR dealer

[ Please send me the AR demonstration record
‘The Sound of Musical Instruments” (check for
enclosed)

Name
Addr

»n"
TELEDYNE
ACOUSTIC RESEARCH

10 American Drive
Norwood, MA 02062
In Canada: AC Simmonds & Sons Ld.
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For further information, write to Craig Corp., Dept. (K), $21 West Artesia Blvd., Compton, CA 90220. In Canada: Withers, Evans, Ltd., British Columbia.
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parable quality. The results were not entirely
conclusive, since some magnetic cartridges
produced the same audible hiss level as the
2002-e, while others caused more. Yet none

sinen misiatavthaa tha AW

® Comment. Laboratory measurements can-
not adequately describe the true value of an
octave-band equalizer in a hi-fi system. A
good equalizer can make a poor speaker sys-
tem sound tolerable and a good speaker sys-
tem sound very good; it can correct for room
acoustics to some extent, reduce turntable
noise, and so forth. Though a really good

One difference between this cartridge and
others was always audible, however: it has
absolutely no magnetic hum pickup, and this

was strikingly apparent during listening com-
Adel .. N 3 HP.
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tone-control setup can handle some of these
tasks to a limited extent, none of them can do
the job as well as an octave-band equalizer
such as this one.

The MXR ranks technically among the best
of the equalizers designed for the consumer
market. Its compact size, which in some set-
ups will be a positive advantage, does group

as such, even at high volume levels, when us-
ing the magnetic cartridges, the contrast when
switching to the 2002-e was clearly audible as

a further increment of “‘silence.”
Pt
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the controls very close together, so that care
is required when making adjustments. In ad-
dition to being an excellent performer, the
MXR equalizer is one of the lowest-cost ten-
band stereo equalizers, and it should prove to
be a worthwhile addition to almost all audio
systems.
Circle 107 on reader service card

Sennheiser HD 224X Stereo Headphones

SENNHEISER'S new HD 224X dynamic
stereo headphones are of the circumaural
type, meaning that their soft foam-filled ear
cushions totally enclose the wearer’s ears. In
this respect they differ from the previous
Sennheiser phones we have used, which have
been of the ‘‘open-air’’ type. Like them,
though, the HD 224X is unusually light,
weighing slightly less than 9 ounces exclusive
of the cord.

The ear cups slide on a one-piece plastic
headband to fit the wearer, and the band is
padded where it contacts the top of the head.
The thin, lightweight parallel conductor cord
is fitted with a molded stereo phone plug on
the amplifier end; the other end is separated
and plugs into each earpiece individually. The
cord is just under 10 feet long.

The Sennheiser HD 224X has a rated
impedance of 200 ohms, delivering a
sound-pressure level (SPL) of 94 dB at 1,000
Hz with a I-milliwatt input. The nominal max-
imum power rating of the phones is about 0.5
watt, which corresponds to 10 volts across
their 200-ohm impedance. Since most receiv-
ers and amplifiers have about 200 ochms in se-
ries with their headphone outputs (which
would halve the voltage actually applied to
the phones), they would be able to operate
safely with amplifier outputs up to 20 volts.
The only other pertinent specification in the
manufacturer’s technical data sheet (all of the
ratings are based on the European DIN 45-500
standard) is distortion, which is rated at less
than 1| per cent. Recommended list price:
$99.80.
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® Laboratory Measurements. We tested the
Sennheiser HD 224X phones on the modified
ANSI headphone coupler we use for all head-
phone measurements. The useful frequency-
response range spanned a full 20 to 20,(Xx) Hz,

with a broad maximum of about 8.5 dB be-
tween 70 and 150 Hz and a narrower peak of
about the same amplitude at 7,000 Hz. The re-
sponse sloped down smoothly from 100 to 500
Hz and was almost perfectly flat from there to
2,000 Hz, at which point the usual irregulari-
ties associated with headphone-coupler mea-
surements made their appearance. From
9,000 to 17,000 Hz the response was again
quite flat and close to the average mid-range
level.

The impedance of the phones was a very
uniform 200 to 250 ohms from 20 Hz up,
reaching about 300 ohms at 20,000 Hz. The
mid-range SPL at a 1-volt drive level was 102
dB. We measured the total harmonic distor-
tion (THD) of the headphones’ output (at
1,000 Hz) at input levels from the 10-volt rat-
ed maximum down to 0.3 voit. The THD was
0.75 per cent at 10 volts (at a very loud 122-dB
SPL), dropping to 0.45 per cent at 3 volts (112
dB), 0.13 per cent at 1 volt (102 dB), and un-
measurably low (less than 0.03 per cent) at the
92-dB SPL that was produced by a 0.3-volt in-
put signal.

The tone-burst response of the phones was
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consistent with the measured frequency re-
sponse. The 1,000-Hz burst was excellent,
differing negligibly from the input signal. At
6,000 Hz, close to the resonant peak, there
was considerable build-up delay and ringing
after the burst.

® Comment. The Sennheiser HD 224X
phones have a distinctive open and airy qual-
ity, with a definition and clarity reminiscent of
some of the best speakers we have heard. In
this respect they impressed us as being supe-
rior 1o the vast majority of phones we have
used. They sounded a trifle brighter than
some full-range electrostatic phones whose
measured top-end response is flatter, but they
were completely free of stridency or any
sense of unnatural coloration. However, the
high-frequency rise is apparently genuine and
not an artifact of the test setup (which it could
easily have been, since headphone coupler
measurements in that frequency range are no-
toriously unreliable).

Most of the circumaural phones we have
used are relatively heavy or tight-fitting and
tend to produce a sense of confinement when
worn for extended periods. The HD 224X has
the lightness (in ‘‘feel’’ as well as in actual
weight) that we usually associate with open-
air phones, yet it provides a substantial
amount of isolation against outside sounds.

As dynamic phones go, the HD 224X is rel-
atively expensive, but its listening quality is
consistent with the price. Those people who
listen through headphones, either because of
preference or need, owe it to themselves to
give the Sennheiser HD 224X a critical audi-
tion. It is also noteworthy—even if you are
not a confirmed headphone user—that the dis-
tortion of the HD 224X, even at very high lis-
tening levels, is considerably less than we
have measured on most phones and is far less
than that of any speaker.

Circle 108 on reader service card
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