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Buyers’ Guide to
HEADPHONES

Plus: our ten-member listening
panel rates fifteen heodphon&s

STEREO TV
A new hi-fi program source

How to get four-channel
sound from your stereo discs

EQUIPMENT TEST REPORTS:

o Dual C844 Cassette Deck
e Harman Kardon PM660 integrated Amplifier
e JBL L46 Speaker System

e SAE P101 Preamplifier

e Teac X-1000R Open-reel Tape Deck

DISC SPECIALS:

Mike Oldfield e Van Morrison
John Denver e Simon & Garfunkel
Pete Seeger and Arlo Guthrie

BRITTEN: Two String Quartets
BRAHMS: Clarinet Sonatas
Lauritz Meichior Revisited
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Someone who’s a Wonder
thinks AD-X is extraordinary.

As far as Stevie Wonder is concerned, you (or Stevie} press the playback but-
the only thing that’s normal about TDK ton that the superior quality of TDK
AD-X is its bias. Otherwise AD-X is AD-X becomes demonstrably clear. The
extraordinary. brilliance you hear, resulting from

AD-X is engineered to re- the higher MOL and lower bias
cord and play back in the normal noise, will make it difficult for
bias/EQ position. It’s compati- you to believe how much
ble with any cassette deck, AD-X “improves’ your
delivering a wider dynamic deck. Extraordinary.
range with far less distortion Of course, there’s
than ever before. Extraordinary. a solid reason why

Stevie also knows that AD-X performs so
even at higher recording brilliantly. It's TDK’s
levels, the increased Super Avilyn technol-
headroom in AD-X ogy at work. You see,
handles strong sig- ' \ AD-Xis the first
nals easily without ¥, normal bias audio
over-saturation. cassette to use
Extraordinary. TDK’s Avilyn

But, it’s when magnetic par-

ticle—based on the same formulation
that’s made TDK the leader in audio and
video tape technology.

Another advantage about AD-X
is the housing it comes in. It’s TDK'’s
Laboratory Standard Mechanism, and
it’s protected by TDK'’s lifetime war-
ranty. Extraordinary.

When you add it all up, what TDK
AD-X gives you is the ideal audio cas-
sette for all-round personal entertain-
ment suitable for any cassette player.
That’s why Stevie Wonder chose TDK
before we chose him. This, too, is
extraordinary.

STDIK.

THE MACHINE FOR YOUR MACHINE

CIRCLE NO. 33 ON READER SERVICE CARD
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® WINNING RECORDS: The 1982 Juno Award
(Canada's equivalent of the Grammy)

for Best Classical Album went to the
London recording of Ravel's Daphnis et
Chloé by the Montreal Symphony under
Charles Dutoit....Philips' recording

of Mahler's Symphony No. 8 played by
the Boston Symphony conducted by Seiji
Ozawa has been awarded the Prix Jacques
Ibert by the French Académie du Disque
Lyrique. This award honors not only

the performance, but the technical side
of the recording as well....The Grand
Prix International du Disque was given
to Deutsche Grammophon's recording of
Verdi's Un Ballo in Maschera with
soloists and orchestra of La Scala
conducted by Claudio Abbado.

® DEUTSCHE GRAMMOPHON'S "DOUBLETIME
TAPES" are designed for users of the
Sony Walkman and similar personal
portable cassette players, and each
tape in this new series will make full
use of the ninety minutes of playing
time provided by a C-90 cassette. The
music on each cassette will be the
"greatest hits" of a single composer.
The half-dozen releases for July are
devoted to Bach, Beethoven, Chopin,
Mozart, Johann Strauss, Jr., and
Tchaikovsky. All performances have
previously been released on disc, but
there will be no disc counterpart to
these cassettes. Price: $6.98.

® CLASSICAL AWARDS: Honorary degrees
of Doctor of Music have been given to
soprano Jessye Norman by Howard
University in Washington, D.C., and to
soprano Roberta Peters by St. John's
University in New York....German music
critics voting for the Deutscher
Schallplattenpreis awards selected
conductor Carlos Kleiber as Artist of
the Year and violinist Shlomo Mintz as
Discovery of the Year....In Paris the
Prix du Président de la République
Frangaise and the Beethoven Society
Medal were awarded to conductor Daniel
Barenboim....At Los Tifhos, Mexico,
President Ldépez Portillo presented the
Aztec Eagle, Mexico's highest award
for artistic excellence, to conductor
Leonard Bernstein and to pianist
Claudio Arrau.

® STAR WARS, a movie widely pirated on
videotape, has just been brought out
by Twentieth Century-Fox Video in both
Beta II and VHS formats. This is the
picture's first legitimate appearance
on videocassette, and for the months
of June, July, and August it can only
be rented, but it will probably be
available for sale by fall. Winner of
six Academy Awards, Star Wars is said
to be the biggest box-office hit in
movie history. The soundtrack was
composed by John Williams. The VHS
version is available in stereo that is
mono compatible. Rated PG, the movie
has a VCR running time of 121 minutes.
Rental prices will vary from dealer

to dealer.

® TECH NOTES: The Jensen Home Audio
Division of Esmark Industries is
continuing its acquisition streak with
the purchase of both Phase Linear and
Advent. The companies will keep their
separate identities as has Discwasher,
which was acgquired last year....Those
who have been awaiting introduction

of a digital audio disc (DAD) player
will have to hold out only until late
summer, which is when Cybernet says it
will begin selling its player under
the Kyocera label....Matsushita and
dbx have developed a low-voltage dbx
decoder integrated-circuit chip that
will enable the noise-reduction system
to be used on personal portable tape
machines. A Panasonic pocket player
with dbx is expected to be on the,

market this Ffall....JBL will be
joining the car-stereo market with a
line of speakers....When audio pioneer

Rudy Bozak died early this year the
loudspeaker company bearing his name
closed down. It has now been reopened
with new management but the same
product philosophy....Sansui is
planning to show a prototype AM stereo
tuner at the Consumer Electronics Show
in Chicago that will be compatible
with the Harris, Kahn, and Magnavox
systems by using a three-way switch.
...JVC has decided to postpone the
introduction of its VHD videodisc
system because of what it feels to

be the lack of consumer response to
the RCA and Pioneer disc systems.
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“This New
Radio
Shack
Receiver
Puts Digital
Technology
At Your
Fingertips”

lsaac Asimov

Renowned science and
science fiction author

Microprocessor control.
Digital synthesis.
Quartz-locked.

These three terms describe Radio
Shack’s exciting new high-power
stereo receiver. But if you're not into
tech talk, Dr. Isaac Asimov puts it in
simpler language.

“The Realistic® STA-2290 is com-
puterized. A 'brain’ on a tiny chip
gives you fingertip access to every
FM and AM channel and even lets
you store twelve favorite stations in
an electronic memory for instant
pushbutton recall. This same chip
controls the easy-to-read fluores-
cent station-frequency display.”

This state-of-the-art microproces-
sof, actually a “"computer on a
chip,” is the brain of the STA-2290.
Stores 12 stations in memory and
assures precise tuning.
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Computerized convenience
is only the beginning . . .
“You also get computer accu-
racy! The tuner’s digital synthesis
circuit uses a precision quartz crys-
tal to lock it on-channel. You can't
mistune. Off-channel distortion and
drift become a thing of the past.”

A versatile control center
for your music system

Take command of up to two tape
decks, four speakers and two
magnetic-cartridge turntables. Pre-
amp in/out jacks let you add an
equalizer or other signal processor.
Audiophile features include dual-
range LED output meters, three
tone controls and protection
circuitry.

High-power performance
for wide dynamic range

You get 90 watts per channel, mini-
mum rms into 8 ohms from 20 to
20,000 Hz, at no more than 0.05%
total harmonic distortion. With that
kind of power, your music will take
on a depth and range that give it a
“live” quality.

Engineered and built by
Radio Shack . . .

... the electronics company that
also builds the world’'s largest-
selling microcomputer, the TRS-80.
With its digital technology, clean
styling and accurate sound, the
STA-2290 is one big value at
$599.95. No wonder it's just what
the Doctor ordered!

Radio fhaek

THE WORLDWIDE SUPERMARKET OF SOUND®

Price may vary at individual stores and dealers. Two-year limited warranty. See page 10 of our 1982 catalog #341 for details.
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Speaking of Muric...

By Williom
Anderson

TAXING TAPE

HEN, 'way back in 1968, Harman
Kardon took a full page in the New
York Times to hawk its new SC2520 stereo
compact system with turntable, receiver,
speakers, and built-in cassette recorder, it
headlined the offer with a humdinger of a
come-on: “You may never buy a record
again.” The 120-dB roar that immediately
rocked the executive suites of the nation’s
record companies soon subsided, however,
for industry profits had never been higher
(it was high noon for the Beatles, remem-
ber), low disc prices kept dubbing effective-
ly in check, and an apparently insatiabie
public was eager to buy any disc it could lay
its hands on.

Economics and technology have since
conspired to alter that picture radically.
Disc sales are down, disc prices are up (the
two are not necessarily related), and cas-
sette recorders are now as common (and as

handy) as cameras. The result has been an
enormous increase in the dubbing of music
from discs and off the air—a Warner Bros.
study estimates that over $2.85 billion
worth of music was taped in 1980-—and the
roar in the executive suites is back up to 120
dB again. The industry wants its profits
back, and it thinks it knows how to get
them: a tax on tape.

In 1976, movie-makers Universal and
Walt Disney sued Sony Corporation as a
“contributory infringer” under copyright
law because home tapesters were using
Sony Betamaxes to tape their broadcast
products. Sony at first won, then lost on ap-
peal and is now trying to get the case heard
before the Supreme Court. In the mean-
time, bills have been introduced in both
houses of Congress to get home video tape-
sters off the copyright-infringement hook.
The bills have the support of the Home Re-

cording Rights Coalition (made up of con-
sumers, retailers, and equipment manufac-
turers). The Senate bill, oddly enough, also
has the support of the Coalition to Save
America’s Music (made up of such music-
industry organizations as AFM, ASCAP,
NARAS, etc.) but with one sly difference:
the inclusion of an amendment that would
extend the bill's coverage to audio as well as
video and provide royalty compensation for
copyright owners by taxing tape and re-
cording equipment manufacturers and im-
porters—taxes which would, of course, be
quickly passed on to consumers. Give with
one hand, take away with the other.

I confess that I find it difficult to work up
much sympathy for movie producers in this
matter since they have presumably already
made three dips into the till—the initial re-
lease, the videotape release, and the TV
broadcast release(s)-—and I cannot see how
time-shift taping has anything to do with
copyright infringement. Record producers,
however, are being hit in the middle of their
first dip, and it must hurt. Nonetheless, I do
not think that taxes are the answer. Collect-
ing, administering, and divvying up the take
among the interested parties would mean a
bureaucracy of staggering size, computer
programmers, lawyers, creative accoun-
tants, and other fat cats without number. |
suspect that royalty checks would reach
struggling artists about the time highway
taxes are used to fill potholes, cigarette
taxes fund lung-cancer research, and liquor
taxes go to support the families of incurable
alcoholics. And there might not even be any
take: tapes can be bootlegged as easily as
cigarettes.

Other solutions? We can dismiss lowering
disc prices, keeping records off the air, and
repealing human nature as equally imprac-
tical. But part of that $2.5 billion a year in
lost revenue might be used to develop some
gimmick to foil dubbing, and maybe the
rest to put the record industry in the blank-
tape business. If you can’t lick 'em . . . . CC
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Once again, JVC harnesses higher tech
in the pursuit of higher fidelity:

The power of higher tech, hamessed
by superior engineering. Once again,
it's the mark of JVC's leadership.

Even in the realm of moderately
priced components like these.

The intricacy of JVC turntable design.
You see it, and hear i, in attertion
to subtle, yet significant details. Like a
straight, low-mass tonearm with trac-

ing hold to stabilize tracking. And
quartz control to insure virtually per
fect platter rotation.

Powerful, yet musicallv pure recemvers,

A JVC innovation called Suger-A
removes subtle forms of distortion. So

Af—
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musical overtones and transients are
amplified intact for a pure, musically
natural sound. Add graphic equaliza
tion and quartz tuning, and you hav
receivers unsurpassed for perform
ance and versatility.

The innovators in metal cassette decks.

It was JVC who first put together the

technology needed to reccrd metai
tapes. Now we've added Dolby* C for
ultra-quiet recordings. Plus features
like Music Scan to find selections
automatically. Spectro-Peak meteri
Logic controls, digital indication,
memory and more.
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Speakers more precise than the ear itself.

Our Dyna-Flat ribbon tweeter
extends to 100 kHz, higher than the
ear can hear. By doing so, it helps pro-
vide correct amplitude and phase
characteristics in the audible range.

So music takes on the focus, detail
and spatial image of live sound.

Your JVC dealer is waiting to demon-
strate the full new line of higher tech
components. Computerized tuners.
“Thinking” tonearms. Self-optimizing
cassette decks. Higher tech engineer-
ing all focused on one goal — achieving
the highest fidelity possible.

Aabe—

- usJvccome, —
#% SisterDrive, Eimwood Purk, ¥.1. 07407
“JVC CANADA INC., Scarboreugh,ONT.
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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 continulng 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
ou 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. 1f 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 all 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 it 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.

D D D WD D W D D S I D D DU MD &0 aE S s
DISCOUNT MUSIC CLUB, INC
650 Main Street DEPT. 9-0782
P.O. Box 2000
New Rochelle, N.Y. 10801
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LETTERS TO THE EDITOR

Bucky Pizzarelli

® Joel Vance’s May review of guitarist
Bucky Pizzarelli’'s solo album, *“Love
Songs,” omitted mention of one very impor-
tant fact. How could Mr. Vance neglect to
point out that Pizzarelli plays a seven-string
guitar? I've been a conventional guitarist
for years and marvel at the way Pizzarelli
has mastered his instrument. Anyone who
likes guitar and hasn’t heard him play is in
for a treat.
RUNO S. JoHNsON
Malden, Mass.

Vaughan Wiliams

® I am in complete agreement with James
Goodfriend’'s May review of the London
Madrigal Singers’ album of Vaughan Wil-
liams’ folk-song arrangements, **The Spring-
time of the Year,” but he is in error in his
assumption that the Musical Heritage So-
ciety release is the recording's first appear-
ance in the U.S. It has been available for
several years on Seraphim S-60249—and at
a price considerably below the nonmem-
ber’s price for the MHS album. On the oth-
er hand, perhaps MHS has rectified a prob-
lem common to both the original EMI re-
lease and the Seraphim disc: a bothersome-
ly low recording level that allows original
surface noise and wear effects to rise to the
same level as the music.
LoweLL DORMAN
Rock Island, IIl.

James Goodfriend replies: Mr. Dorman
and several other readers are correct in
pointing out the prior Seraphim release,
which I somehow overlooked. As for the
sound quality, the MHS version does seem
improved.

Digital Dissent

® Two weeks before I read E. Brad
Meyer’s *Digital™ article in the April issue,
I heard a talk on the subject by Doug Sax., a
record producer for Sheffield Labs and
owner of the Mastering Lab. I am certainly
in no position to judge his assertions that

6

the conversion to digital recording is a ca-
tastrophe, that the sampling rate should be
at least 200 kHz, that a Y2-inch analog tape
recorded at 30 ips has a greater dynamic
range than a digital recording, that even
record producers complain of headaches
from the process, that the record compa-
nies’ investment in digital equipment is so
massive that they can’t back out despite its
shortcomings, and so on.

I can report firsthand that when Mr. Sax
asked the opinions of the sixty-some audio-
philes assembled to hear him—before stat-

(Continued on page 8)

THIS MONTH’S COVER

is being made avallable in a limited-
edition poster version, 18 x 24 inches,
in full color, because we like it so
much. For your copy, send $4 to Carly
Simon Poster, Stereo Review, P.O.
Box 506, Murray Hiil Station, New
York, N.Y. 10016. Remember: it's a
limited edition, so first come, first
served. Price includes handling, mail-
ing tube, tax, and postage.
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Introducing a scientific first
in stereophone transducer
technology and sound.

New Koss PRO/4X

By combining a solid state piezoelectric tweeter with But if the PRO/4x's tweeter can give you a spine
a rare earth meving coil transducer, Koss engineers  tingling thrill, wast till you hear the bass and mid-
have created a new first in hybrid transducer  range. The new PRO/4x features a powerful, yet ex-
technology. It's the new Koss tremely light, scamarium cobalt mag-
PRO/4x. And its the ultimate in bath net moving cail transducer that re-
stereophone listening and the Sound produces a deep rich bass and a
of Koss. clean, clear midrange. In addition,
The PRO/4x’s unique tweeter the PRO/4x’s unique floating earplate
design features a piezoelectric and Pneumalite® earcushion design
bimorph disc mounted to an acrylic conforms automatically to the op-
impregnated cone. Incredibly, the timum position for both comfort and
piezoelectric’s bimorph disc movas maximum seal around the ear for
the cone at frequencies from 2,500 Hz to over  bass performance to below audib lity.
40,000 Hz! That means you'll hear the full timbre of Visit your Koss dealer so you can hear how Koss
each musical instrument without the harmonic dis-  has extended ths state-of-the-art in stereophone
tortion found in headphones that peak out at much  sound and design with the new PRO/4x. Once
lower frequencies. you've heard it, you'll never settle for less.

;’\h-,

New Koss Hybrid elernert

H D S S Stereophones /Loudspeakers/Digital Delay Systems
hearing is believing®

INTERNATIOMAL HEADQUARTERS 4 2ort Washingto 1e ‘Mi kee. W NSiN . acilities
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ing his own—nor one had a kind word for
the process. Their comments were of the
now-familiar kind recounted by Mr. Meyer:
“gritty,” “harsh,” “granular,” *hard,” and
so on. In his otherwise lucid and well-writ-
ten article, Mr. Meyer made a fallacious in-
ference that goes to the heart of the matter:
“Such adjectives . . . all tend to flow from
the idea that one simply can’t just chop up a
musical signal into little bitty pieces. ...”
Such observations flow from a listening ex-
perience, and there is no arguing with that.
ARNOLD FEDERBUSH

Los Angeles, Calif.

@ | am pleased that E. Brad Meyer
brought my work on the stress effects of

digital recordings to the attention of STER-
EO REVIEW readers. During the two years
since I first presented my findings to the
Audio Engineering Society, the evidence
has continued to mount. However, there are
certain points in Meyer’s article that should
be addressed. First, I have no “dark tales of
conspiracy” concerning the recording in-
dustry, though I have referred repeatedly to
their lack of cooperation.

Mr. Meyer states that “better-controlled
experiments . . . cast serious doubt™ on my
findings. He is confusing my public presen-
tation to the AES, which was not an exper-
iment but a demonstration, with my care-
fully controlled experiments dating back
several years and including some hundreds

WHAT NO HUMAN EYE
HAS EVER SEEN BEFORE, THE
HUMAN EAR NOW HEARS.

AND THE CRITICS NOW PRAISE.

Penectp—iston motio| i
The new ULTRA Tweeter vibrating af 3kHz. |
.

The COMPLETE BUYER'S GUIDE TO
STEREO/HI-FI EQUIPMENT calls it *the
technology of foday”

We call it ULTRA™: our exclusive Ultra-
accurate Laser Topographic Response
Analysis system. Acomputerized laser
interferometer that lets our speaker
designers see, for thefirsttime ever, the
vibrating surface of a speaker diaphragm,
frozen in time and magnified for detailed

examination. Yielding the secrets of how
physical and electrical
COMPLETE BUYER'S GUIDE review of the

. bestto determine critical
characteristics.
new Ditton 100 loudspeaker, designed with

b ‘dimensions‘ select
’ ' Theresult? The
ULTRA, speakfor themselves:

materials and modify
following quotes from the

“There is a tendency to compare all
speakers in this configuration to the
LS3/5A, and that's not really a fair test:
the latter speaker costs well over twice
what Celestion asks for the Ditton 10Q.”
Nonetheless . . .the Celestion was the clear
winner in high frequency response,
apparent deep bass, and—to the ears of
half a dozen critical listeners—overall
sound quality.

*... Celestion has managed fo achieve
better results for less money using the
technology of today. And that, friends, is
whataudio is still all about: bringing fine
sound within the reach of all who have the
desireto hear it”

Audition the Ditton 100 or one of the
other superb Dittons at your Celestion
dealer. And discover why the COMPLETE
BUYER'S GUIDE closed their review with:

“Bravo Celestion!”
| B u

*Celestion’s suggested retail price: $130.

COME SEE US AT CES McCORMICK INN

SUITE NO. 2-26

celestion [@speakers

Kuniholm Drive, Box 621, Holliston, MA 01746

In Conada, Toronto

1982. Celestion Industries, Inc
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of subjects. The two very minor studies that
allegedly cast doubt on my work did not
control all the variables in the experimental
procedure. Most important of all, the re-
searchers did not know how to carry out
properly the very test I advocate!

If my research findings are correct, if lis-
tening to digital recordings is very stressful
mentally and physically, then what does it
say of the critics who are unable to feel this
stress in themselves? Are they really com-
petent to be critics if they are so out of
touch with their minds and their bodies?
I will be happy to supply interested readers
of STEREO REVIEW with a full description of
my findings. Simply send a self-addressed,
stamped business-size envelope to me at the
address below.

JouN DiaMOND, M.D.

Institute of Behavioral Kinesiology
P.O. Drawer 37

Valley Cottage, N.Y. 10989

E. Brad Meyer replies: Mr. Federbush
makes a good point, concerning which 1
stand corrected: negative preconceptions
about digital encoding do not make record-
ings sound bad; what such preconceptions
can do is cause the digital process to be
blamed erroneously for the bad sound. But
no matter how unanimous a given group of
audiophiles may be on the subject, without
a controlled comparison between the input
to the digital recorder and its output, no
conclusions can be drawn about the digital
process

Concerning Dr. Diamond’s letter, since |
have not yet received the copies of his work
that I requested, I must withhold my final
judgment as to its validity. But a group of
members of the Detroit chapter of the Au-
dio Engineering Society, having received
instruction from Diamond himself on how
to conduct the tests, did manage to dupli-
cate his results. However, they then made
one small change: the experiments were re-
peated, but made “double-blind,” so that
neither subject nor tester could know which
selection was playing. All correlation be-
tween digital sound-and the strength of the
subjects’ deltoid muscles disappeared.

Finally, the “dark tales of conspiracy” I
attributed to Dr. Diamond may be found in
the December 1980 issue of The Absolute
Sound, pages 392 and following.

Repertoire

® Are the record companies and STEREO
REVIEW trying to “‘dumb down” the record-
buying public? If I see one more review of
Mozart, Bach, Brahms, or Beethoven 1
think 1 will give up reading your classical
reviews. The buying public can stand just so
many versions of Mozart’s Symphony No.
41 or Bach’s Brandenburg Concertos or
Beethoven’s Ninth. What about Norman
Dello Joio, Frank Bridge, or the brilliant
black composer Fela Sowande? Eugene Or-
mandy recorded Dello Joio’s Variations,
Chaconne, and Finale on Columbia some
years back, but it can no longer be obtained.
And try to find the Ace label recording of
Sowande’s beautiful African Suite—you
could find a Chinese translation of the Ko-

ran in Salt Lake City with less trouble!
I realize that in these days of high pro-
{Continued on page 10)
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: ...and then came the SE-9.

35 years ago, to satisty listening

n preferences, serious music lovers

had to redesign their listening rooms.
Remove the drapes. Add a rug here.
Rearrange the uphoistered sofa there.

Get rid of that crystal chandelier!
Bass and treble tone controls

came later, and they helped —but

only a little. When you needed a

boost in that lowest bass region, you

had to accegt boosted upper bass

and mid-range tones as well —

whether you needed them cr not.
By 1958, the first equalizers

appeared. They allowed you to alter

specific bands of tones to suit the

needs of the listening room —and the

music program. With specia’ mics,

¥
| |

a

pink noise generator, and a real-time

IR r7§731313

|

}ﬂ
-
.

SANSUI ELECTRONICS CORPORATION
Lyndhurst, New Jersey 07071, Gardena, CA 90248
Sansui Electric Co., Ltd., Tokyo, Japan

analyzer, you could electronically
adjust your system to your listening
preference. If —that is —you didn't
mind spending several thousand
dollars and a half hour adjusting and
readjusting controls to enjoy a half
hour of listening.

Then came Sansui's remarkable
SE-9 Compu-Equalizer. It takes
the guesswork and the frustration
out of equalization. At the touch of a
button, the SE-9's built-in pink noise
generator feeds its signals first to one
speaker, then the other. Scunds
picked up by the SE-9's calibra
microphone are then analyzec
microprocessor. Sit ba
in amazement, as the SE
motorized system

|
=1|
Sansui |
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16 fader controls (8 per channel) to
create the curve that yields precisely
flat response at your preferred listen-
ing location.

Touch another button, and the
curve is memorized for future, instant
recall. Mave to another location —
even another room—and the SE-9
can creat2 and store a new curve —
up to four of them.

At last, after 35 years, a perfect
equalization system without errors or
frustration. And, at a price that makes
perfect equalization affordablz for all
{ lovers.

9 and Sansuis truly

h quélity compo-

Sansui

!zauuswbr‘l5“

'
-
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Loran™ is the cassette of the future , ..
but it’s here right now. The original.and
only heat resistant cassette shelLand tape
that withstands the oven temperatures of a
car dashboard in the sun. Testing proves
that even TDK or Maxell cannot take this
kind of punishment.

With Loran, you'll capture a full
range of sound as you've never heard i3
before. Tape that delivers magnificent
reproduction of highs and lows, along with
an exceptionally low background noise
level, Super sensitive with an extremely
high maximum recording level capacity.
That means you can record Loran at high
{nput levels for greater clarity. As a matter
of fact, we recommend it. L

Because of our cassette shell, Loran
tape can stand up to being accidental y left
near a source of excessive heat in yout
home or in your car. itis indeed the fimest
. quality tape available today.

. Loran also has other exclusive feztures
not available on any other cassette, Safety

Tabs™ (patent pending) pravent accidental:
aasures. Unlike other cassettes, you can
rastore its erase and record capabilities
simply by turning the Tab screw a %2 turn,

No wonder _cran was selected as
“wne of the mos: innovative consumer
electronics products..." by the Consumer
E ectronics Show Design-a1d Engineering
Exhibition.

Every Loran tape comes with a full
I“etime warranty. Listen ta Loran. The new
generation of cassettes is tere right now

LORANSO

CHROME
gn Siag T0ustO

W

LORAN ™ is'ma_nuﬁctured exclusively by LorangerEntertainment, 19-48 Ciark Street, Warren, Pa. 16363
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duction costs the companies want to make
“safe’’ records, but when you have as many
as five or six recordings of Beethoven’s
Ninth on one label, what is the point? It is
sad to think we have allowed the industry
and the public to fall into such complacency
as to allow hundreds of worthy composers to
go unnoticed while Beethoven—and God
knows I love Beethoven—has thirty to forty
recordings of his Third Symphony. I hate to
think that my and other people's collections
must suffer from staleness because either
the record companies won't release new ma-
terial by contemporary composers or STER-
EO REVIEW won't review it.
EpwarD G. MACOMBER
Middletown, Pa.

Huh? In'the last five months alone, STEREO
REVIEW has reviewed new records of music
by Pinkham, Snyder, Delius, Cavalli,
Bloch, Bolcom, Finney, Froberger, Reger,
Honegger, Scriabin, Suk, Tippett, Turina,
Barab, Gottlieb, Starer, Wellesz, David,
Rapf, Urbanner, Rameau, Purcell, Schoen-
berg, Hasse, Hummel, Hoffman, Rodrigo,
Kupkovic, Pdrt, Barkauskas, Schnittke,
Finzi, Stanford, Reinecke, and Harris—
among others. As far as the Sowande and
Dello Joio discs are concerned, did reader
Macomber buy them when they were avail-
able? If more people had, they might still be.

Tim Hardin

® It was with great interest that I read
Noel Coppage's March review of the Tim
Hardin **“Memorial Album.” My first expo-
sure to Tim Hardin was in the late Sixties
when [ purchased Bobby Darin's “If I Were
a Carpenter,”” which includes Hardin's
Reason to Believe, Misty Roses, Red Bal-
loon, Don't Make Promises, and the title
song. I have always been very fond of this
album, which I believe is Darin’s best, and
it gave me an appreciation for Hardin.
PAauL DOERING
Pottstown, Pa.

Final Burnette

® In March “Letters” Allen Pasternak
wrote in to correct Joel Vance's identifica-
tion of Billy Burnette's “Gimme You" as
his second album; Mr. Pasternak said it was
his third. Then in May Sean McGowan
wrote to say that Mr. Pasternak was not
only a ‘“nit-picker” but wrong, since
“Gimme You" is actually Burnette's fourth
album. Now I'll take the crown as King of
the Nit-pickers: it is actually Burnette's
fifth album! The others have all overlooked
“Billy Burnette” on the Entrance label
(Z31228, released in May 1972). Let’s hope
that this is the last (nit-picking) word on
Billy Burnette’s recording history.
PauL RoBIN
North Hollywood, Calif.

Erratum

® The power-vs.-distortion graph for the
MclIntosh MC 2255 amplifier on page 42 of
the June issue had an incorrect wattage
scale. The scale should have ranged from 1
to 1,000 rather than 0.1 to 100 watts.
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A truly beautiful car such as
Lamborghini wou d only specifv
an ejually beautif 1l car audio sound
system. Alpine.

Because Alpine’s passion has
always been to recreate the purest, most
accurate music pessible, From brilliant,
cnsp higl:s. To powerful, solid lows.

And this year. Alpine takes high
ficelity still higher. With electronically
ergineered, matched component svs-
tems that work ‘ogerher so pr=cisely,
sa beautifullv, tha: now vou can own
what you've always wanted to hear.

Higher Fidelicy Car Audio Systems. |
Thev're at yo.r Alpine Dealer now. For
his [ocation call tell-free, 800-421-1395.
In California, 800-262-4150. ¢ 1982
Alpine Electronics ol America. Inc..
3192 Kashiwa Stre=t, Torrance,
California 9050<.

Body by Lamborghini. Higher fidelity by Alpine.




Because Sony redesigned the car stereo,
the auto makers don’t have to redesign the car.

The intenor of an automobile is
designed with a lot of purposes in
mind. Unfortunately, great stereo
sound reproduction isn't one of them.

Fortunately, Sony did more than
just tackle this problem. They actu-
ally solved it. By designing a stereo
system that meets the acoustical
challenges inherent in a car.

INTRODUCING THE SONY
SOUNDFIELD™ SYSTEM.

As the very name of our system
indicates, we started with the acous-
tical sound field itself by treating the
entire front of the car as a stage. The
very directional high-end and mid-
range frequencies emanate from this
stage 1n an accurate stereo image.

Two Super Woofers

in the rear create deep,
dramatic bass.

Omnidirectional
bass frequencies below
100Hz seem to come from
the front “soundstage.

© 1982 Sony Corporation of America. Sony and

SoundField are trademarks of Sony Corporation

Models shown: XS-L20 Super Woofers, XS-301 Front
Speakers, XR-55 In-dash Cassette/Receiver,

XM-E? Graphic Equalizer/Amphfier and XM-120 Amplifier.
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So the highs come across clear and
soarnng. The midrange, natural and
accurate.

"Bass Drive™ “$ub-Sonic™
Fliiter Fiiter

Non-Directional  §
Frequency Response §
100Hz 200H2

Stereo image
Frequency Response

20.000H2

The bass frequencies below 100Hz
actually are directed from the rear of
the car, where the Super Woofers
are placed. However, since these
frequencies are omnidirectional, they
seem to be coming from the proper
"stage” location.

The result is richer, fuller, and
more dramatic bass.

CONVERT WITH COMPONENTS.

The optimum SoundField System
consists of a powerful amplifier
(XM-120) driving a pair of 8" Super
Woofers (XS-L20), along with a
medium-powered amplifier driving
the front speakers. This means full-
range speakers can be used without
risk of modulation distortion.
But you can begin to enjoy the

SoundField System simply by add-
ing one of our lower powered ampli-
fiers and the Super Woofers to the
car stereo you already have. Then
you can slowly build up your system,
adding a higher powered amplifier,
more speakers, and an equalizer.

A SOUND THAT TAKES
A BACKSEAT TO NONE.

Although the technology of the
Sony SoundField System is complex,
the reason for it is simple.

It will give you high dB levels with
very low distortion, extremely pre-
cise stereo imaging, and an amaz-
ingly broad frequency response. In
addition, you'll be pleasantly sur-
prised at just how easily a SoundField
System can be installed in your car.

So come into your local Sony
dealer and ask to hear the next gen-
eration in autosound systems.

One listen and you'll know why
the auto makers don't have to rede-

sign the car. S ONY,

THE ONE AND ONLY
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Parasound’s Ten-band
Stereo Equalizer

[J The Parasound EQf210s octave graphic
equalizer has ten controls per channel cen-
tered at 30, 60, 120, 240, 480, 1,000, 2,000,
3,000, 4,000, 8,000, and 16,000 Hz. A boost
or cut of up to 12 dB is available in each
band. Frequency response with the equaliz-
er controls centered is 5 Hz to 100 kHz
+0.5 dB. Harmonic distortion is 0.01 per
cent and signal-to-noise ratio is 100 dB.

A separate control adjusts volume levels
so that they are similar with either equal-
ized or unequalized control settings. Other
controls include an equalizer bypass and a
tape-monitor switch. [t is possible to use the
unit 1o equalize the signal being fed to a
tape recorder. Size is 19 x 3 x 8 inches;
weight is 52 pounds. Price: $249.95. Para-
sound, Dept. SR, 680 Beach Street, San
Francisco, Calif. 94109.

Circle 120 on reader service card

Fluke's Handheld
“Audio’”’ Multimeter

[0 The Fluke Model 8060A is a handheld,
4'2-digit multimeter with special audio ap-
plications using a microcomputer and a cus-
tom large-scale integrated circuit to provide
functions besides the five standard voltme-
ter functions (a.c. and d.c voltage and cur-
rent plus resistance). The unit features
true-rms measurements for a.c. signals up

JULY 1982

10 100 kHz in frequency, frequency meas-
urements up to 200 kHz, resistance meas-
urements up to 300 megohms, and the abil-
ity to store any measurement as an offset (a
positive or negative relative-reference val-
ue). Voltage measurements can be directly
displayed in dBm (referred 1o 600 ohms) or
in relative dB. Basic d.c. accuracy is 0.04
per cent. Also included are continuity test-
ing (with selectable visual and/or audible
indication), conductance, and constant-cur-
rent-source diode-testing functions. Power
is supplied by a 9-volt alkaline battery (for
170 hours of continuous operation) or by an
optional battery eliminator. Price: $349
John Fluke Mfg. Co,, Inc., Dept. SR, P.O
Box C9090, Everett, Wash. ¢8206.
Circle 121 on reader service card

Inter-Ego Systems’
Three-way Speaker

[J The Inter-Ego Systems SE-12 3 speaker
is a three-way unit with a 12-.nch woofer,
S5-inch midrange, and 1-inch Mylar-dome
tweeter. A LED peak-level indicator signals
how hard the speaker is being driven; at
moderate power levels it flashes, and at
high power levels it glows steadily. Specifi:
cations include crossover frequencies of 700
and 5,000-8,000 Hz (adjustable}, overall
response from 30 to 23,000 Hz, and a sensi-
tivity of 97 dB sound-pressure level at | me-
ter with a 1-watt input. Rated impedance is
4 ohms. The grille is black knit polyester on
a removable frame. Dimensions are 2638 x
152 x 1178 inches; weight is 48 pounds
Price: $395. Inter-Ego Systems, Inc., Dept
SR, 50 Werman Court, P.O. Box 221,
Plainview, N.Y. 11803
Circle 122 on reader service card

coem=a =

AI-MOSFET Amp
From Acoustat

[J Claimed to be the first production am-
plifier 10 employ MOSFETs (metal-oxide
semiconductor field-effect transistors) in all
circuits, the Acoustat Trans-Nova Twin-
200 power amplifier is said to provide the
benefits of the MOSFET’s low cost, cool
operat:on, and long-term reliability plus the
sonic quality of tube amplifiers. The TNT-
200 is rated at 200 watts per channel into
8-ohm loads. It uses a “*Complement Feed-
back” signal-correction system that is said
to reduce distortion without the phase shift
or transient intermodulation distortion nor-
mally associated with large amounts of neg-
ative feedback. Separate power supplies are
provided for the left and right channels on
the 18 x 4 x 14-inch stainless-steel chassis.
Price: $995. Acoustat Corp., Dept. SR,
3101 S.W. First Terrace, Ft. Lauderdale,
“la. 33315.
Circle 123 on reader service card

Bcse Revises Its
Model 501 Speaker

J The design of the Bose 501 Series Il
loudspeaker is based on the original Bose
501 speaker introduced in 1970. Like its
predecessors in the line, the 501 Series I11
uses an array of three drivers to create a
desired balance of reflected and direct
scund energy. The 501 Series 111 differs
from the original 501 in that it incorporates
a newly designed ported enclosure, new
high-sensitivity tweeters, and a new high-
campliance woofer. A system-protection
circuit has been added to protect the woofer

13
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and crossover as well as the tweecters, and
system impedance has been changed to 8
ohms.

The driver complement is one 10-inch
forward-firing woofer and two 3-inch tweet-
ers, one inward- and one outward-firing.
Crossover frequencies are 1,500 and 2,500
Hz. Minimum recommended amplifier
power is 20 watts. The cabinet is finished in
walnut-grain vinyl and measures 24 x 14122
x 1412 inches. The 501 Series II1 is sold
only in matched pairs. Price: $680 per
pair.

Circle 124 on reader service card

Four-way Speaker
Kit from Heath

O Heath’s AS-1324 four-way speaker kit
combines the company’s AS-1320 subwoof-
er with the new AS-1321] three-way speaker
module. The module contains a 6'/2-inch
polypropylene mid-bass driver covering the
range from 100 to 600 Hz, a 2-inch ferro-
Huid-damped impregnated-textile dome
midrange covering 600 10 4,000 Hz, and a
“planar twecter” for frequencies from
4,000 to 25,000 Hz. The subwoofer is said
to have a frequency range of 15 10 750 Hz
and a frequency response of 22 to 500 Hz
+ 3 dB. It features an 8-ohm, 1 5-inch long-
throw driver design in a 9-cubic-foot vented
enclosure.

The AS-1324 system’s crossover takes
advantage of the natural low-frequency
rolloffs of its individual drivers and uses
matched second-order LC filters. Minimum
recommended amplifier power is 30 watts
per channel; maximum is 250 watts. In-
stead of fuses, the spcakers are protected by
built-in circuit breakers. The speaker’s rear
panel has two amplifier inputs and two ter-
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minal strips for either full-range or biam-
plified operation. The cntire cabinet, with
walnut-stained decorative-ash rails, uses
high-density materials said to prevent
sound coloration. Dimensions are 6412 x
2112 x 17 inches. Both the AS-1321 three-
way system and the AS-1320 subwoofer can
be built and used separately. Kit prices:
complete AS-1324 system, $569.90; AS-
1321 module, $289.95; AS-1320 subwoofer,
$299.95.
Circle 125 on reader service card

Auto-reverse
Car-stereo Receiver
From Jensen

[0 Jensen’s RES0O8 Electronic Tuning Re-
ceiver is an AM/FM/cassette player with
auto-reverse. Four AM and four FM station
presets control a digital-synthesis tuner sec-
tion which also has a conventional tuning
knob. The station-frequency display can be
switched to show the time of day. The tuner
section has electronic station scanning
which permits the user to scan the entire
frequency band or to move to the next sta-
tion on the dial. Other features include
locking fast forward and rewind, a permal-
loy tape head, and light-touch electronic
switches. Price: $299.95.
Circle 126 on reader service card

4 N 4

Revox Updates Its
B77 Open-reel Deck

[0 The Revox B77 MKII has several signif-
icant changes from the earlier B77 deck.

The new version incorporates a variable-
speed control as a standard feature. When
activated via a pushbutton switch, the Vari-
Speed knob adjusts tape speced by as much
as 2 semitones above or below the selected
nominal speed of 3% or 7!/2 ips. For casier
editing, the record-head shield remains in
the down (open) position when the edit
switch is engaged whatever the transport’s
operating mode. Updated transport-control
logic in the B77 MKII uses four separate
starting pulses for smooth tape acceleration
regardless of tape speed or ree! size. Other
features of the B77 retained in the MKII
version include a die-cast transport chassis,
servo-controlled capstan motor, ASA-stand-
ard VU meters with peak-reading LEDs,
and 10'2-inch reel capacity. Price: $1,799.
Circle 127 on reader service card

Meridian’s M10
Powered Speaker

[0 As the manufacturer puts it, the Merid-
ian M 10 active loudspeaker “'sets out to re-
produce correctly {the] spatial and dimen-
sional aspects of the sound by presenting a
virtual point source of sound.” Midrange
frequencies are handled by two S-inch driv-
ers mounted above and below a 2-inch dome
tweeter. The midrange drivers operate in
their own separate, highly damped enclo-
sure. The bass frequencies are produced by
four directly driven 5-inch drivers (two on
each side of the loudspeaker) and an 8 x
12-inch passive radiator mounted behind
the cabinet. The crossovers at 190 and
2,000 Hz have slopes of 24 dB per octave.
Frequency response is given as 33 to 24,000
Hz +0, —3 dB. Maximum output level is
approximately 110 dB sound-pressure level
with music. The unit's four power ampli-
fiers, electronic crossover, and power supply
are contained in the lower part of the cabi-
net. Size is 39 x 16 x 18 inches; weight is 70

(Continued on page 16)
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pounds. Price: $3,950 per pair. Meridian
Audio, Dept. SR, P.O. Box 653, Buffalo,
N.Y. 14240.

Circle 128 on reader service card

Bennett Compusound
Speaker Controlled by
Analog Processor

0O The “spurious simple source emissions"
said to be common with conventional speak-
ers are claimed to be reduced by the Ben-
nett Sound Compusound 300’s analog sig-
nal-processing circuitry. The speaker sys-
tem’s separate processing unit (lower pho-
to) cancels such emissions by electronically
simulating them and feeding the error sig-
nal to the speaker in reverse phase.

The four-way system contains a pair of
12-inch woofers, a 7-inch lower-midrange
driver, a 2-inch high-midrange driver, and a
I-inch tweeter. Crossover frequencies are
190, 750, and 2,250 Hz. Sensitivity is given
as 90-dB sound-pressurc level at 1 meter
with a 1-watt input. Dimensions are 50 x 23
x 16 inches.

Containing four power amplifiers with a
total output of 300 watts, the Compusound
300’s “Computer Control System™ also in-
corporates the system’s crossover circuits.
[nput sensitivity is 0.75 volt for full output
power. Dimensions are 16 x 16 x 5!/2 inches.
A complete two-channel system requires
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two loudspeaker systems, two amplifier/
control units, and a small volume-control
box. Price: $6,000 complete. Bennett Sound
Corporation, Dept. SR, P.O. Box 565, Re-
seda, Calif. 91335.

V.P.l's Heavy-duty
Record Washer

0O The V.P.I. HW-16 from Singer Prod-
ucts is a heavy-duty, semi-automatic, wei-
wash record-cleaning machine. The device
is said to clean a record thoroughly, to the
very bottom of the grooves, in less than 35
seconds. An alcohol-water solution or
V.P.I's own record-cleaning solution is used
to wet the record with the supplied brush.
Closing the cover of the unit activates the
vacuum system, which removes the solution
plus any residue and prevents the accumu-
lation of foreign matter. Contact points
with the record in the HW-16 are covered
with Teflon to reduce the possibility of rec-
ord damage. Price: $335. Singer Products
Co., Inc., Dept. SR, 875 Merrick Avenue,
Westbury, N.Y. 11590.
Circle 129 on reader service card

Sony’s Low-profile
Beta-format VCR

O Designed to match in styling the latest
Sony stereo components, the Sony Betamax
SL-2500 is said to give higher-quality re-
production of both video and audio signals,
greater precision in visual picture-search

functions, nonvisual tape indexing and re-
trieval features, and video editing capabili-
ty. Special features include front loading of
video cassettes, BetaScan 11 high-speed pic-
ture search, Swing Search bidirectional
playback and freeze-frame capability, an
electronic Tab-Marker Indexing system for
random access to as many as nine selectable
positions on any recorded tape, and a two-
week programmable timer. The unit in-
cludes connections and a power supply for
video cameras. Multiple video inputs and
outputs simplify home video taping and
editing using a second VCR.

Specifications include color horizontal
resolution of more than two hundred and
forty lines and a video signal-to-noise ratio
(S/N) of greater than 45 dB. Audio fre-
quency response at the Beta |l recording
speed is from 50 to 10,000 Hz with a S/N
of better than 40 dB. Dimensions are 17 x
318 x 13¥8 inches. A wircless remote control
is included. Price: $1,500.

Circle 130 on reader service card

Dry Record
Treatment by Rozoil

[0 Gruv-Glide is a dry record treatment
that is said not only to clean records but also
to reduce friction, eliminate static electrici-
ty, and improve tracking. The product con-
sists of special chemicals that are sprayed
onto a velvet pad that is then used to treat
the record. One application is said to last
indefinitely, although it can be removed by
repcated use of liquid record cleaners. The
product is also claimed to remove dirt and
dust when applied properly and not to harm
records even if accidentally over-applied.
Gruv-Glide contains *“no silicones, fluoro-
carbons, oils, or other harmful ingredients.”
A 42-ounce can will treat more than two
hundred LPs. Two pads are supplied. Price:
$21.95. Rozoil Lubricant Co., Dept. SR,
P.O. Box 19003, Las Vegas, Nev. 89119.
Circle 131 on reader service card

STEREO REVIEW



lt‘s quite a claim, we realize.

But our goal of constantly per-
fecting sound has resulted in the
first line of car stereos which offers
true high fidelity specifications,
and therefore true high fidelity
sound reproduction.

So far the first time, the uncom-
promising listener can hear music
in the car — and fee truly at home. |

As anexample, letstake alook |
at Concords latest, ihe HPL-130. |
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Erst and foremost, it features
Concords exclusive signal pro-
cessor circuitry which (with our plug-
in HPQ 90 adaptor) lets you enjoy
the superb high fidelity of DBX
recorded tapes. Alternatively, you
can plug in a stereo imager or equali-
zer for further sound enhancement.

But quite apart trom its exclusive
DBX capability, the HPL-130's other
features take tt far beyond the cur-
rent state of the an

Take the tuner; its a quartz digital |
four gang unit which offers signifi-
cantly improved selectivity and per-
performance over the three gang
tuners used by our competitors,
plus automatic scan and a 10-
station preset memory.

Then there's the HPL-130s
unidirectional tape mechanism,
continuing Concords 22- year-old
reputation for excellence in this [
area with outstanaing wow & flutter
and speed regulation characteris-
tics, along with the convenience of
power-off auto eject.

Concord originated the concept
of using high performance long

lasting Sen-alloy tape heads in car
stereo, and the playback frequency
response of the HPL-130 is some-
thing you really have to hear to
believe (out to 20,000 Hz)

.ro ensure enough power to take
advantage of all these features
there's a superb amplifier which
like all the others in the Cancord
line — is designed with exactly the
same high fidelity specifications as
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home amplifiers. Thats why we can
give you complete specifications
12 watts per channel into 4 ohms
from 30-20,000 Hz with less thar
0.8% distortion

And if youd like more power than
that, just plug in our new HPA-25
amplifier for a 48 -watt system (100
watts maximum power).

Shieid case

Sen-alloy chip

Shie'd plate

Other important HPL-130 fea-
tures include a built-in bass
equalizer for overcoming bass
speaker deficiencies, equalizer
level, loudness and treble cut/boost
controls, Dolby noise raduction,
speaker pop muting circuitry,
adjustable dual line outputs, and a
low level preamplifier front/rear

CIRCLE NO. 6 ON READER SERVICE CARD

CONCORD.

Anything else is a compromise.

fader which lets you install a front/
rear speaker system and adjust the
balance without loss of power
or frequency response.

Quite alist! But then the
HPL-130 1s quite a machine.

TREBLE
TONE

lt all adds up to the first car
cassette deck that can
accurately reproduce your
DBX recorded tapes through
its built-in ampilifiers, and
perform comparably to the
high fidelity equipment in
your home.

So as you perhaps suspected,
the HPL- 130 costs a little more than
average.

But as with all Concord equip-
ment, we think you'll find the
difference is worth the difference.

SPECIFICATIONS:
Tuner Section

Sensitiv h 30dB Quieting
1.0 Microvolts 11.2 dBf
Stereo ceparation min. 35dB

Frequency responses +2dB
30-16,000 Hz
Tape Section

Frequency response +2dB
Standard tape 30-15,000 Hz
Metal tape 30-20.000 Hz
Wow & futter 0.08% WRMS
Amplifier Section
Maximum power 25 watts/Ch
High fidzlity powe 12 watts min. RMS
per ch into
4 ohms, 30-20,000 Hz with

0.8% THD max

Doiby* 15 the regstered trademark of Dolby Labs
DBX is the registered trademark of DBX

CONCORD

Anything else is a compromise.
CONCORD ELECTRONICS. 6025 Yolanda Avenue

Tarzana, Caifornia 91356 (213) 344-9335




fludio Q. and A.

Technical Director Klein
discusses some fine points

of circuit-board layout ’

with Dirk Roos |

of Mcintosh. pe S

£
£
¥
c
3
w

Signal Processing

I resent all these signal-processing de-

« vices that are coming on the market

whose purpose is to modify the original sig-

nal in some way. Whatever happened to the
concep! of a straight wire with gain?

RictARD O’BRIAN

Boston, Mass.

The concept is alive and well, but in
= my view it is philosophically con-
fused. The straight-wire-with-gain ap-
proach is based on the unstated assumption
that the program material (whether rec-
ords, tapes, or FM) perfectly embodies the
origirial performance. (If anyone out there
believes that, then they are likely to believe
anything—and probably own stock in the
Brooklyn Bridge to boot.) But even if the
recorded program were a perfect facsimile
of the live original and was perfectly han-
dled by the electronic elements in the sys-
tem, the speakers would still somehow have
to produce in your listening room a dupli-
cate of the original live sound field. The
chances of this happening approximate zero
with conventional program material, equip-
ment, and normal-size living rooms. In gen-
eral, electronic components stand a good
chance of performing like straight wires
with gain, but nothing else comes close.
Given the aberrations (in frequency re-
sponse, noise level, dynamic range, etc.)
introduced—deliberately or otherwise-—at
every stage of the recording and playback
process, | see nothing wrong in attempting
to minimize, counter, or offset various ill
etfects by the use of one or more of the sig-
nal-processing devices reader O’Brian com-
plains about. I've long since given up any
hope of recapitulating the sound of any
original performance in my home. If | can
simply achieve plausible reproduction—
have the music sound as it might be heard
“live” in some adequate acoustic environ-
ment—I'll be satisfied that I've achieved
my definition of high fidelity.

No A + B Sound

My speakers are hooked up to the
» “A" terminals on my receiver. One
day 1 accidentally turned the speaker-
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selector switch to the "A + B" position and

heard only a faint version of the program.
Can you explain what's happening?

RoserT DESI10

Memphis, Tenn.

Either your speaker-selector switch is

» miswired (unlikely) or it is deliber-
ately wired so that when set to the A + B
position the specakers on each channel are
connected in series. | assume that the
designer of your unit chose a series connec-
tion in order to keep the speaker-load
impedance from falling to a value too low
for the amplifier to handle comfortably.
Two 4-ohm speakers connected in series
present a safe 8-ohm load to the amplitier,
but the same speakers connected in parallel
(by the speaker switch) would present a
total impedance of only about 2 ohms. This
would cause most amplifiers to shut off or
blow a fuse on strong signals (see the dia-
gram below of series and parallel speaker
connections).

PARALLEL

If your amplifier is connecting the speak-
ers in series when set to A + B, it is setting
up a “Christmas-tree-light’’ configuration.
This means that if either the A or B speaker
pair is nof in the circuit, then the other con-

nected pair gets no drive power except that
which somehow leaks through.

There’s some controversy as to the pro-
priety of connecting speakers in series,
because each speaker then sees the other’s
impedance as a series resistance that
changes with frequency. This is likely to
introduce response irregularities, particu-
larly in the bass range, if two different
brands—or models—are involved.

Speaker-switch designers must decide
whether they prefer to risk amplifier prob-
lems caused by low speaker impedance or
risk complaints from users who feel that the
tonal quality (and volume) of their main
(A) speakers is affected when they switch in
the B pair. Most designers prefer to employ
parallel connections in their speaker-
switching circuits and place appropriate
warnings in their manuals cautioning
against the use of 4-ohm specakers in the A
+ B position. (Next month’s issue will
include plans for building speaker switches
that can handle 4-ohm units.)

Although [I've not recently come across
any units designed this way, it is possible
that reader DeSio’s receiver connects inter-
nal 2-ohm (or so) resistors in series with the
speaker circuits when in the A + B posi-
tion. The purpose, of course, is to keep the
speaker-load impedance high. That is a bet-
ter idea than connecting the speakers in
series, and I've seen some external speaker
switches designed that way.

Nuclear-powered Amp

A friend told me of a “nuclear pow-

» ered’” amplifier he saw a couple of

years ago in Madison, Wisconsin. If a “‘nu-

clear amp’’ really exists, 1 would be inter-

ested in its specs and/or a comparison with

a conventional amp. Do you know anything
about this?

JiM MARsHALL

Redford, Mich.

With all the other nuclear devices

» around to trouble this and future
generations, I'm pleased (and relieved) to
say that | know of no nuclear-powered
amplifier either existing or on the drawing
boards.

Homemade Speakers

1 am interested in building speaker

= systems, either from kits or from

scratch, but 1 find little or no information

on do-it-yourself systems in STEREO RE-

vIEw or in the general electronics maga-

zines. Is there a publication that specializes
in speaker construction?

PETER GOLDFARB

Miami, Fla.

Have | got a magazine for you! Speak-

= er Builder is a quarterly published at
S Old Jaffrey Road, Peterborough, N.H.
03458. Each issue includes several very well
thought-out build-it-yourself speaker ar-
ticles, theoretical discussions, and a host of
advertisements for raw drivers, crossover
parts, kits, and books. Speaker Builder is
well worth its $10 annual subscription cost
for anyone who finds pleasure in building
speaker systems. ]

STEREO REVIEW



MAXELL IS PLEASED TO PRESENT AN
EVEN HIGHER PERFORMANCE TAPE.

NS

e 4

If youre familiar with Maxell UD-XL tapes you probably find it hard to believe that any
tape could give you higher performance.

But hearing is believing. And while we can't play our newest tape for you right here on
this page, we can replay the comments of Audio Video Magazine.

“T'hose who thought it was impossible to improve on Maxells UD-XL Il were mistaken.
The 1981 tape of the year award goesto Maxell XL II-S’

How does high bias XL II-S and our normal bias equivalent XL I-S give you such high
performance? By engineering smaller and more uniformly shaped epitaxial oxide parti-
cles we were able to pack more into a given area of tape. Resulting in a higher maximum
ougFut level, improved signal-to-noise ratio and better frequency response.

o keep the particles from rubbing off on your recording heads Maxell XL-S also has
an improved binder system. And to eliminate tape deforma-
tion, XL-S comes with our unigue Quin-Lok Clamp/Hub
Assembly to hold the leader firmly in place.

Of course, Maxell XL II-Sand XL I-S carry alittle higher
price tag than lesser cassettes.

We think you'll find it a small price to pay for higher
et el pricciopay orhig IT'SWORTH IT.

Mc
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Car Stereo

By Ivan
Berger
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MOBILE MADNESS

I_AST January I took a brief tour of custom
auto-sound installers out on the West
Coast. | came back with some understand-
ing of what you get when you spend $10,000
or more on a car-stereo installation. (Where
anybody gets the money to spend on such
an installation is the part | still don't under-
stand.) [ couldn’t hear all the high-end sys-
tems | saw—most were still in progress—
but the few I did hear proved to me that
car-stereo installations can sound just about
as good as all but the very, very finest home
ones. | also saw some of what is involved in
making them sound that way, and it isn’t
simple.

Much of the cost of custom systems on
this level comes from the labor—or rather
the craftsmanship. The equipment cost is
surely not trivial—you could buy a spare,
small car for what some systems run to—
but the work involved in getting it all in
right accounts for the greater share of big-
buck installation costs.

But let’s talk for a minute about those
equipment costs. Imagine you want an in-
dash tuner/cassette deck, biamplified
speakers in the front and rear, a subwoofer,
an equalizer, and plenty of power. That
could run you about $500 for the in-dash
unit, $300 or so per amp for five high-power
amplifiers (one each for front and rear bass
and mid/high frequencies, plus one for the
subwoofer), and $200 or so for each of three
electronic crossovers (front, rear, and sub-
woofer). That brings us up to about $2,600,
and we haven’t even gotten to the speakers
yet. Those could run you about $600 to
$1,000 more if you’re getting fancy. Add an
antenna and possibly such accessories as in-
terference reducers, and you're well on your
way to a $4,000 system. You might want
more speakers, maybe triamplification
(separate amps for the tweeters and the mi-
drange drivers as well as the separate woof-
er amps), and certainly a good alarm to
help protect all this, so figure about $6,000,
maximum, for the equipment alone.

It’s easy to see where the money's going
when you spend it on hardware, but $6,000
worth of equipment can easily cost you
about that much again in installation costs.
It's harder to see where the money’s going
there because much of the installation is de-

20

voted to making sure you can’t see where
your money is. Where my car, for example,
has readily visible speakers in its doors and
on its rear deck, the speakers in custom in-
stallations are often made invisible or very
unobtrusive.

Those rear-deck speakers, for example,
won't necessarily be built into the deck that
came with the car. Instead, they're likely to
be sunk down flush into the surface of a new
and stiffer deck made of heavy plywood.
Then, instead of separate grilles, the deck is
likely to be covered with a single piece of
grille cloth—and the cloth is often chosen
(or dyed) to match the car’s upholstery. In
the front (and in the back too, if the car is a
hatchback or wagon) you may find custom-
designed speaker enclosures built to fit par-
ticular nooks and crannies of your car.

Those enclosures aren’t just for looks by
any means. Custom-built enclosures free
the installer from the need to stick speakers
wherever there are suitable body-panel cav-
ities rather than wherever they’ll sound
best. They can also be engineered to provide
whatever enclosure volume is best for the
speakers in question rather than whatever
volume may happen to be available behind
a conveniently placed panel. Even when the
car’s own dash or body panels are used as
speaker mounts, they’re often modified,
reinforced, or rebuilt. Resonance-damping
panels may be installed in the cavities or

elsewhere too. If the dashboard doesn’t have
suitable spaces for the head-end and equal-
izer units, a custom console will be built.

Amplifiers and crossovers in such systems
are usually mounted on panels in the trunk
(AudioMobile and Spectron even make pre-
assembled amplifier panels). That way, the
amplifiers are out of the passengers’ way
yet better cooled and more accessible for
service than they would be under the seats
or dashboard.

The car's electrical system may need
modification too. Heavy-duty power cables
must be run back to the amplifiers. Reason-
ably heavy separate wires are run directly
from the battery to the in-dash unit because
the factory-installed wires already in the
dash are likely to carry interference from
the car’s electrical equipment. (That, in
fact, is standard operating procedure on
most good installations, not only custom
ones.)

All of this takes a lot of special tools and
skills. Some of the dealers | visited could
mold their own enclosures out of fiberglass
and resin (others had arrangements with lo-
cal plastics fabricators). All of them could
handle carpentry that bordered on fine cab-
inet-making. And all were equipped to do
metal-working and upholstering too.

Many custom installers are also equipped
like audio labs. Alpine’s big, fat, looseleaf
dealer manual, for example, includes audio
test gear (distortion analyzer, dual-trace os-
cilloscope, real-time analyzer, radio- and
audio-frequency signal generators) in its list
of extra equipment that custom installers
should have. Most of the dealers | spoke to
used it all—to check the equipment before
installation, to measure and adjust the in-
stalled system’s acoustical response, and to
help trace interference in the system.

So that's where the money goes: not just
for equipment, but for enough carpentry,
electrical work, and upholstery to finish a
small den—not to mention the electrical
and acoustical alignment of the finished
system. One thing puzzles me, though:
these systems are carefully designed and
calibrated to sound natural and realistic
when they leave the shop, but when they
come back in for maintenance, their owners
have usually adjusted the equalizers for a
U-shape curve—bass and treble turned up
to maximum. | guess if the buyers can’t see
where all their money went they're going to
want to hear cvery decibel of bass boom and
treble screech their outlay bought them. O

STEREO REVIEW
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Tnpe Talk

By Craig
Stark

Maintenance Damage

As long as it is done properly, can

» cleaning and demagnetizing the

heads of a tape deck cause any damage if it
is done often?

ROBERT PEBLY

Leola, Pa.

A Certainly not if done properly. I rec-
= ommend using a commercial head-
cleaning solution or the 91 per cent isopro-
pyl alcohol sold in pharmacies—not one
labeled *rubbing alcohol compound,”
which, though cheaper, may contain a gly-
cerin lubricant, and definitely not acetone
or carbon tetrachloride. I routinely clean
my heads every dozen running hours or, if
I’'m testing cheap tapes that shed a lot,
whenever an oxide stripe appears on the
rubber pinch-roller. At the same time I use
a commercial head demagnetizer, making
sure (1) that the deck is turned off and no
tapes are nearby, (2) that the demagnetizer
itself is neither turned on nor off within
arm’s length of the deck, and (3) that, once
on, the demagnetizer is brought up to and
withdrawn from the head area slowly.

In most recording studios you’ll find
these two procedures practiced at least dai-
ly and always just before a master tape of
really critical quality has to be made.

Grand Recording

I have a 9-foot Steinway concert grand
= and am having trouble recording it
despite using professional-quality micro-
phones and a five-year-old, quarter-track,
7ir-ips open-reel deck. The dynamic range
and clarity I get from dubbing commercial
piano LPs is actually better than what [
can capture live! Is my problem the micro-
phone preamp in my deck?
CHARLES M. HOLMES
St. Petersburg, Fla.

A There are several possible reasons for
= your problem. A big concert-grand
piano, particularly when located outside a
concert hall or a specially designed record-
ing studio, is a bruiser to capture on tape.
Yes, your microphone preamp stage may
very well overload before the signal reaches
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the record-level control, especially if the
mikes are closely placed. If the lack of clar-
ity is not due to overload on transients too
brief to show up on your deck’s meters, it
may result from your use of omnidirectional
microphones in a room whose dimensions
are so small that the first “echoes” off the
walls and ceiling arrive at the pickups much
sooner than they would in a more spacious
acoustical environment. Even under profes-
sional recording conditions it is not unusual
for an engineer to use a little limiting (auto-
matic dynamic-range restriction) betwee¢n
the microphone and the recorder. If it is
judiciously done, the artist himself won’t
notice that you've adjusted the dynamic
range to the equipment’s limitations.

Another point to consider is that the
microphones you are using are probably
designed for “‘balanced line” operation (two
signal conductors plus a braided shield),
while the plug connecting them to your deck
(or the jack inside the deck) is “‘unbal-
anced”’—that is, it uses a single signal con-
ductor plus shield. You can make this com-
bination work, no doubt, but you cannot
make it work optimally in terms of maxni-
mizing the potential signal-to-noise ratio
and the flatness of the frequency response.
Electro-Voice, Shure, Neumann, and others
manufacture “microphone cable transform-
ers” designed to mate your kind of micro-
phone output to your deck’s kind of input.
Cheap models would do you little good;
expect to spend $25 to $50 each, and get
specific recommendations from a local pro-
fessional recording studio as to reliable
nearby sources.

Finally, a quarter-track stereo machine
with a top speed of 72 ips is just a bit mar-
ginal if you're really trying to produce pro-
fessional-sounding results from a big Stein-

way. Looking at your deck’s original specs,
the wow and flutter should be lower and the
signal-to-noise ratio should be higher—as
they would be on a top-notch consumer
open-reel deck of today’s vintage.

Deck Updating

My open-reel deck was never sold as a
= super top-quality unit, and it has
given good service with moderate use and
good maintenance for thirteen years. [ won-
der, first, how it compares with today'’s
units, second, whether by readjusting bias
and changing heads I could make it use the
new “EE" tapes, and, finally, whether the
addition of a dbx noise-reduction unit
would make a significant improvement?
PAT MICKLE
Santa Ana, Calif.

After thirteen years, I would say

= you've gotten your money's worth
out of your deck. A 1969 Rolls Royce might
indeed be worth fixing up, but not a 1969
Buick. Since your deck was new the avail-
able signal-to-noise ratios and wow/flutter
figures have improved tremendously. Even
if your deck were still performing up to its
original specifications, it would rank among
the “cheapies” of today.

Second, the bias oscillator with which
your deck is equipped simply does not have
enough output to produce the bias current
required for EE tapes, and the recording
head would doubtless have to be replaced as
well. In addition, the EE format calls for
different playback equalizations than those
of a non-EE machine, and this would
involve rather costly redesign. The dbx sys-
tem is capable of improving the signal-to-
noise ratio, but using it with such an old
deck might pose problems related to fre-
quency response, for any departure from
flatness will be doubled by the 2:1 linear
compression/expansion dbx employs.

Chrome on Ferric?

Does it make a big difference if you

« record a normal-bias tape with the

recorder’s controls set for CrO,, and if you

do, should you play back at the normal or
the chrome setting?

PauL FISHKIND

Yorktown Heights, N.Y.

Yes, there will be a loss of high fre-
= quencies if you record a ferric tape in
the CrO, position. Try playing such a bun-
gled recording using the ferric (120-micro-
second) playback position. The restored tre-
ble may outweigh the increase in tape hiss

that will also occur )
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By Julian D.Hirsch

Lerry Kiein

e Testing Tone Arms and Cartridges

I-IKE the turntable, the phono cartridge
cannot be tested in isolation, since it re-
quires a mechanical means (the tone arm)
to couple it to the rotating record. The elec-
trical output of a cartridge results from the
relative motion of the stylus and the car-
tridge body. The function of the tone arm is
to support the cartridge in a fixed relation-
ship to the plane of the rotating record so
that the groove modulation can move the
stylus and generate a proportional electrical
output voltage

Most tone arms are pivoted, the cartridge
end moving in an arc as the stylus travels
along the spiral record groove. A second
pivot allows vertical arm movement to per-
mit handling of the pickup and to accom-
modate record warps. Ideally, the cartridge
axis (actually the axis of the stylus cantilev-
er viewed from above) should be tangent to
the record groove. This is because records
are cut with a head guided by a lathe that
moves the cutting stylus along a record ra-
dius. The pickup stylus should follow an
identical path, and any significant depar-
ture from groove tangency will increase
playback distortion.

If the pivoted tone arm is positioned so
that the stylus *“‘overhangs™ the turntable
center by some critical distance and the car-
tridge axis has an angular “offsct” from an
imaginary line joining the arm pivot to the
stylus, the departure from tangency (the
tracking error) can be reduced to zero at
two points and kept quite small elsewhere
on the record. Since the mounting and
alignment of a cartridge are critical for
achieving low tracking error, most arms and

record players are supplied with an align-
ment gauge or other installation aid.

One of our first tests, after installing the
cartridge in the arm according to the man-
ufacturer’s instructions, is to measure the
actual tracking error at a number of radii
from 2 10 6 inches. This is done with a spe-
cial protractor that slips over the turntable
spindle and has rcference lines that are set
parallel to the cartridge body (or head-
shell) axis in order t0o measure the error.
The actual error in degrees is not as impor-
tant as the ratio of error to the radius. It is
this ratio that affects the playback distor-
tion, and this is why our reports state the
tracking error in degrees per inch instead of
the largely meaningless maximum degrees
often listed in tone-arm specifications. An
error of 0.5 degree per inch or better is com-
mon for good arms and adequately low.

AFTER balancing the arm according to
instructions, we set the tracking-force dial
10 its major calibration points (usually 1 to
3 grams at intervals of 0.5 gram) and meas-
ure the actual vertical force with a Shure
SFG-2 gauge. This has been checked
against balance weights and found to be ac-
curate within the 0.05-gram resolution of its
scale. An error of 0.1 gram in the tracking
force is entirely negligible, and even 0.2
gram is of no importance if it is on the kigh
side (too low a force is less desirable).

The calibration of the arm’s antiskating
scale is checked by playing the German Hi-
Fi Institute No. 2 test record, which has
300-Hz tones recorded at increasing levels;
these have sufficient range to tax the track-

ing abilities of any cartridge. Played with-
out antiskating compensation, one of the
levels on this record will be mistracked,
causing audible distortion in the right chan-
nel. The antiskating is then adjusted to
eliminate the distortion and still higher lev-
els are played until the distortion returns.
The process is repeated until, at some high
recorded level, the distortion is audibly
equal in both channels. The setting of the
antiskating dial will usually be somewhat
greater than the recommended value when
this is achieved. We have recently received
the new Shure TTR-117 test record; its
antiskating test is used in a similar manner,
and it appears to be an exceptionally easy
disc to use for this purpose.

To measure the effective arm mass (as
“seen’ at the stylus position) we use a small
loudspeaker whose voice coil has been mod-
ified to drive a spring. The fixture is placed
on the turntable and the free end of the
spring is attached to the headshell, as close
to the stylus as possible, by a piece of Mor-
tite or similar putty-like material. The
speaker is driven by a low audio frequency
that is varied slowly until the entire arm is
scen to move up and down. At the exact res-
onance of the tone-arm/cartridge system
the amplitude of movement may be so large
that the drive level has to be reduced con-
siderably. From the frequency at which res-
onance occurs, the total effective mass of
the arm plus cartridge can be determined,
either by calculation or from a calibration
curve prepared for the fixture with the aid
of a number of standard weights instead of
the arm. Subtracting the known mass of the

Tested This Month

Teac X-1000R Open-reel Tape Deck ® SAE P101 Preamplifier
Harman Kardon PM660 Integrated Amplifier ® JBL L46 Speaker System

Dual C844 Cassette Deck

24

STEREO REVIEW




cartridge (from the manufacturer’s specifi-
cations) from the total gives us the net ef-
fective mass of the arm

The setup for a cartridge test is identical
to that for arm and/or turntable testing.
Only the specific test records and measure-
ments differ. After the cartridge instalia-
tion and tone-arm adjustment, our first step
is to determine the optimum tracking force
for the cartridge. To do this, we play some
records with very high-level test signals that
emphasize different parts of the audio-fre-
quency range. The antique Cook Scries 60
(a mono record) has a sequence of low-fre-
quency signals (down to 32 Hz) recorded at
extremely high amplitudes (the groove
modulation is visible to the naked eye at a
distance of several feet). The minimum
force needed to track this record is deter-
mined. Another test involves the German
HiFi Institute No. 2 record (the same one
we used to set the antiskating compensation
of the arm). Using both the nominal (or
mid-value) and the maximum recom-

mended force, we determine the highest lev-
el that the cartridge will track without audi-
ble distortion. We consider the 60-micro-
meter level to be a minimum tracking re-
quirement for a high-fidelity cartridge at its
maximum allowable force, and only a few
100-micrometer

cartridges can play the
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quency and automatically plots the output
frequency and amplitude of the cartridge on
a chart. The frequency response is meas-
ured with a number of capacitance loads
between 100 and 400 picofarads. The load
giving the flattest overall response is used
for subsequent measurements (unless the
manufacturer’s recommended load gives es
sentially similar results).

Playing both left and right channels of
the record through each of the cartridge
channels in turn gives us the frequency re
sponse and crosstalk of the cartridge for
both channels. The square-wave response is
measured with a CBS STR 112 test record.
which has four 1,000-Hz square-wave
bands—one in each channel as well as one
cut laterally and one cut vertically. The
amount of overshoot on the leading edge of
the square wave and any ringing visible on
the flat portions indicate the flatness of the
cartridge response in the upper audio range
and the degree to which its stylus resonance
is damped.

The output voltage is measured by a me-
ter connected directly to the cartridge but
with the normal load termination added
The 3.54-cm/sec. 1.000-Hz standard-level
bands of the CBS STR 100 record are then
played. Both channels are measured, and
their ratio (expressed in decibels) is the

Indeed. sir. incredibly realistic reproduction! You'd swear you
were sitting in the last row of the balcony at Symphony Hall.

maximum level on this record at any track-
ing force.

The cartridge's frequency response and
crosstalk are measured by playing the CBS
STR 100 test record (which sweeps from 40
to 20,000 Hz with a constant recorded vel-
ocity) and connecting its amplified output
to a Urei response-plotting system. This in-
strument *“tracks™ the incoming signal fre-

channel unbalance. The vertical stylus an-
gle is measured with the CBS STR 160 test
record. which has a number of bands re-
corded with a 400-Hz signal cut at different
vertical stylus angles. The output of the car-
tridge is displayed on a spectrum analyzer,
and the second-harmonic distortion can be
seen to go through a minimum on the band
that corresponds to the vertical tracking an-
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gle of the playback stylus. Although this
method is not the most accurate means of
determining vertical stylus angle, it is ade-
quate for our purposes and does give a valid
indication of the relative vertical angles.

We measure cartridge distortion in two
frequency ranges: middle and high frequen-
cies. For the first, we use the Shure TTR-
102 test record. This is an intermodulation
(IM) test record with mixed 400- and
4.000-Hz tones whose combined peak level
extends over a range of 6.9 to 27.1 cm/sec
in severali bands. At the rated tracking
force, this record is played into a standard
Techron (Crown) IMA intermodulation
analyzer. The IM distortion readings usual-
ly lie in the range of 1 to 2 per cent up to
some velocity where the cartridge begins 1o
mistrack; at that point it begins to rise
steeply. This is an indication of the maxi-
mum recorded velocity the cartridge can
track at the test force in the mid-frequency
range. However, the actual value of the dis-
tortion reading does correlate well with its
audible qualities below the point of mis-
tracking (in much the same manner as in
the case of most amplifiers whose distortion
rating below the point of clipping has little
or nothing to do with its sound).

The second distortion measurement uses
the Shure TTR-103 test record. which con-
tains bands of specially shaped 10.8-kHz
tone bursts recorded at a 270-Hz repetition
rate and with peak velocities from 15 to 30
cm/sec. A reference-level reading is taken
from the meter using the total output of the
cartridge. Then a filter is inserted in the sig-
nal path to remove the 10.8-kHz frequency,
leaving only the 270-Hz repetition-rate
component. In a distortionless system, this
will be zero. In the case of a real cartridge,
there will always be some of the 270-Hz
component present, and its amplitude, rela-
tive to the total signal, is the *‘distortion.”
The readings usually begin at less than 1
per cent at 15 cm/sec, increasing slowly to
perhaps 2 or 3 per cent at 30 cm/sec

OUR final cartridge test is a subjective
test of tracking ability using Shure's “Au-
dio Obstacle Course™ records. A few years
ago, the original “ERA [II" record was a
convenient and useful test of a cartridge's
tracking ability, but as cartridges improved
(and the V15 Type 111 was succeeded by the
Type IV) Shure came out with the “ERA
IV* version, an even more severe test. With
the advent of their Type V., they have come
out with the TTR-117 record, which is es-
sentially a test of a cartridge's overall track-
ing ability through the audio range using a
triple-tone signal instead of music. We ex-
pect to use all three of these and other rec-
ords as well. depending on the capabilities
of the cartridge we are testing.

Finally, of course, we just listen. No at-
tempt is made to limit the musical fare only
to the latest audiophile records (which tend
to sound impressive with any cartridge able
to track them),; instead, we use an assort-
ment of records, both new and old. This pe-
riod of extended use will, we hope, reveal
any qualities, good or bad, that our tests
have not already disclosed, or perhaps sim-
ply confirm the verdict of the instruments.

Test Reports begin overleaf
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Teac X-1000R Open-reel Tape Deck

® Teac X-1000R Open-reel Tape Deck
® Size: 17 x 17 x 10%, inches

® Weight: 48", pounds

® Price: $1,400

THE Teac X-1000R is a fully bidirection-
al open-reel recorder designed to use
both conventional tapes and the newly in-
troduced EE (“Extra Efficiency™) type on
reel sizes up to 10'/2 inches. It also incorpo-
rates a dbx Type Il noise-reduction system
and operates at either 7122 or 3%a ips in the
regular home-stereo quarter-track format.
The closed-loop, dual-capstan drive of the
X-1000R uses a servo-controlled d.c. motor,
and the capstan shafts are magnetically
“floated” at the bottom to minimize low-
frequency mechanical noise. Separate d.c.

motors are used for the reels. A total of six
heads (erase, record. and playback for each
direction) are employed, and the light-
touch transport controls operate through so-
lenoids under microprocessor control.
Unlike most tape decks, the five-digit
electronic tape counter of the X-1000R can
be set either to register tape footage or,
more conveniently, to read out directly in
hours, minutes, and seconds. In conjunction
with PROGRAM, REPEAT, and CUE pushbut-
tons it can also be used to define a specific
block of recorded material to be repeated or
skipped within the reel. The counter is driv-
en by an inertial roller on the right side of
the head nest; a corresponding roller on the
left side contains a sensing post to detect the
presence of a foil strip to initiate the auto-

matic-reverse sequence. An additional pair
of spring-loaded tension arms is provided 1o
smooth tape motion further. minimizing
wow-and-flutter at the cost of making the
threading of the tape slightly more tricky
Two pushbuttons permit the user to **search
to zero” (STZ) or to a selected cue point
(sTC) at high speed. An electrically assisted
braking system slows the tape gently to a
stop at the desired points.

Green LEDs indicate the direction of
tape travel at the two normal speeds, and
red LEDs accompany the PROGRAM, RE-
PEAT, PAUSE. RECORD, and DUPLI-SYNC but-
tons. This last is used only in conjunction
with certain other Teac recorders for dub-
bing, which can also be done by convention-

{Continued on page 28)

Photos by Roy Schnaider
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Imagine you're in a rocm with Technics SA-828 receiver.
What you hear is beautiful stereo Then you activate Technics
variable Dimension Cantrol. Incredibly, the sound begins

to move. The stereo image widens to the psint where the
music begins to surrourd you. You're intrigued by its richness
i, and depth. You're'enveloped by a new experience in sound.
That's the wonder of the patented technology in Technics
Dimension Control.

Just as wondrous is quartz synthesis, the world’s most
precise tuning system. That's how the SA-828 quartz syn-
thesizer eliminates FV drift as well as the hassle of tuning.
You can even preset ana instantly retrieve 7 FM and 7 AM
stations, all perfectly in tune.

Another perfect 2xample of Technics technology is our

Beyond quartz, the world's most precise tuning system,
lies the extraordinary ability to expand sound.

synchro-bias circuitry. \¥/hat it does is constantly send minute
amounts of power to the amplifier transistors. And since
they can’t switch on or of. switching distortion is eliminated.

And when it comes to powar, the SA-828 has plenty:
100 wats per chaarel minimum IMS into 8 ohms from

20Hz to 20kHz with no more than 0.C05% total harmonic
distorticn.

The SA-828 goes or to show its sophistication with a
super-quiet phonc equalize-, soft touch program: selectors,
fully electronic volume Zomtrol, and a Dimension Control dis-
play that doubles as a powver level meter.

Technics SA-828 is part of a full line of quartz synthe-
sized -eceivers. Hear it for yoursef. Begond its quartz
synthesizer lies a new dimrension n sound.

Technics

| The science of sound

CIRCLE NO. 34 ON READER SEFRVICE CARD
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The upper curves indicate overall record-playback response at the manufacturer's indicated
0-dB recording level using the tapes designated on the graph. In the center are the same
measurements recorded at —20 dB relative to the upper curves, a level conventionally used
for tape-deck frequency-response measurements. Bottom curves show playback response
from standard calibrated test tapes and indicate a deck’s performance with prerecorded tapes.

al techniques. The RECORD LED begins
flashing when a separate REC MODE switch
is pressed to ready the system, and it re-
mains on constantly while the recording is
being made.

Separate concentric controls are provided
for microphone and line inputs, which are
monitored on a pair of VU-type meters cal-
ibrated from —20 to +5 VU. Another set
of knobs adjusts the output simultaneously
at the rear jacks and at the headphone con-
nector. The REC MUTE button is provided
with an AUTO SPACER control that varies the
silent time between selections from O to 8
seconds. Pushbuttons for external timer
control in either direction interact with the
setting of the AUTO REV switch, and a pull-
out/turn knob (similar to the on-off /vol-
ume control on many TV sets) permits
varying playback speed by +6 per cent to

correct an off-pitch recording. Three push-
buttons permit selection of typical LH-I,
LH-II, and EE tapes. but without the op-
tion of finc-tuning bias and equalization.
Additional buttons switch between source
and monitor, dbx noise reduction in/out.
high or low tape speed, and large or small
(7- or 10Y2-inch) reels. A 1ape-lifter defeat
lever is included 10 hold the tape against the
heads to facilitate editing.

The rear panel of the X-1000R contains
the usual line-level input and output jacks,
plus additional connectors for the Dupli-
Sync function and an optional RC-100
remote-control accessory.

® Laboratory Measurements. While no
test data were supplied with the X-1000R,
Teac did provide the actual tapes used for
factory adjustment of two of the three bias/

P
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equalization positions. These were Maxell
XL-1I (for EE) and Maxell UD35 (for LH-
I1), and | used them for my measurements.
For the LH-I position | achieved the best
results with 3M’s 207.
Playback-equalization accuracy was
measured using Magnetic Reference Labo-
ratory test tapes. As shown in the accom-
panying graph, the response was exceeding-
ly flat at both 7!/2and 3% ips. The very mild
treble rolloff at 20 kHz for 7!/2 ips undoubt-
edly reflects a slight azimuth difference be-
tween the playback head and test tapes.
(The 3%-ips tape stops at 10 kHz.)
Overall record-playback frequency re-
sponse was impressively flat throughout the
20-Hz to 20-kHz range. At the 0-dB level
the EE tape (Maxell XL-11) was superior to
traditional formulations at the extreme
high end, particularly at the 3¥s-ips speed,
where its response was very close to that of
other tapes running at 7Y2 ips. At the con-
ventional —20-dB test level the advantage
was 3 dB at 20 kHz. More impressive was
the nearly identical frequency response of

Teac X-1000R
Open-reel Tape Deck

® Comment. The Teac X-1000R is
obviously a top-quality machine, and
its inclusion of the dbx noise-reduc-
tion system gives it a dynamic range
nearly equivalent 10 that of a digital
recorder. Copying master tapes and
recording pure tones at 3% ips pro-
duced a very slight grainy quality,
but the 7!/2-ips performance was ex-
cellent. And FM and disc copies
made at either speed were just fine.
Obviously, the Teac X-1000R is an
excellent machine for the serious
home recordist, and | recommend it
strongly. -Craig Stark

all the tapes when shifting speed from 7'/2t0
3%a ips. Frequency-response error induced
by the dbx noise-reduction system was
slight: within a + 2-dB range except at the
lowest frequencies (below 40 Hz).
Distortion at a 0-VU input measured 0.3
per cent at 3% ips for the two Maxell tapes
and 0.5 per cent for 3M 207. The overload
margin (3 per cent third-harmonic distor-
tion) was reached at input levels of +6.2
dB (3M 207), +7.6 dB (Maxell UD-35),
and 10.5 dB (Maxell XL-I1). At 7'2ips the
0-VU figures were 0.2 per cent for Maxell
UD-35. 0.3 per cent for 3M 207 and Maxell
XL-II; their respective overload margins
were +6.2, +10.4, and +5 dB.
Unweighted signal-to-noise ratios at 3%
ips measured 56.3, 56, and 59.2 dB for the
3M 207, UD-35, and XL-II tapes, respec-
tively. Adding IEC A-weighting and dbx
noise reduction. these figures improved 10
84.2, 82.2, and 86.3 dB. At the 7V2-ips
speed the corresponding figures for the
three tapes were: 61, 60, and 59.4 dB un-
weighted and without dbx, 88.2, 82.2, and
88.5 dB with A-weighting and dbx noise re-
(Continued on page 30)
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duction. All of these figures arc outstanding
for a quarter-track analog recorder
Wow-and-flutter measured 0.08 per cent
and 0.04 per cent (wrms) in the forward
and reverse directions at 3% ips (0.12 and
0.07 per cent on the more stringent DIN
standard). At 772 ips the forward/reverse

measurements were 0.03 and 0.02 per cent
(wrms) and 0.08 and 0.04 per cent (DIN),
again very impressive performance.
Fast-forward and rewind times averaged
56.5 scconds for a 7-inch reel of 1.200 fect
and 172.5 seconds for a 3.600-foot 10V2-
inch reel. A line-level input signal of 55 mil-

livolts (mV) was necessary to achieve a O-
VU indication with an output of 0.8 volt
The microphone input required 0.19 mV 1o
achieve 0 VU and would accept up 10 0.015
volt before overload

Circle 141 on reader service card

Lo T -\

COMPUTER DIRECT -LINE PRE AMPLIFIER

SAE P101 Preampilifier

-

® SAE P101 Preamplifier

® Size: 19 x 12" x 3'% inches
® Weight: 20 pounds

® Price: $650

THE SAE PI101 Computer Direct-l.ine
preamplifier is a high-performance de-
vice with several advanced control and cir-
cuit features. As ils name suggests, the
P101 uses digital circuits 10 perform almost
all the functions normally handled by phys-
ical switches and potentiometers. The knob-
free front panel contains only momentary-
contact flat pushbuttons with adjacent
lights to show their status, The “Direct-
Line™ part of the preamplifier's name refers
1o the fact that all physical signal paths are
ator immediately adjacent 1o the rear panel
where the signal-input and -output connect-
ors are located. All signal switching is per-
formed (separately for each channel) by
tiny relays with gold-plated contacts; these
are activated by digital logic circuits that
respond to a light touch on a front-panel
button

The P101 has no tone controls, and a 1 Ow
FILTER is its only conventional signal-modi-
fication function. [t has inputs for both
moving-magnet (MM) and moving-coil
(MC) phono cartridges through separate
preamplifier sections optimized for their
functions. The gain of the MC preamplifier
is automatically adjusted by the impedance
of the cartridge connected to it, adapting
the circuit for the probable output voltage
of the cartridge. The capacitance and resist-
ance of the MM phono input are separately
switchable to match the cartridge’s loading
requirements. The two high-level inputs are
marked TUNER and VIDEO. There is a single

set of TAPE connections with a monitoring
(but not dubbing) facility. and an external-
processor loop that can switch devices such
as equalizers and other signal modifiers into
the line or tape signal paths. It can also be
used for a second tape deck. The preamplif-
ier's operating mode can be set to stereo,
reversed stereo, or mono.

A unique and useful feature of the SAE
P101 is its switchable phase (polarity).
Each channel can be switched independent-
ly to an inverting or a non-inverting mode,
making it easy to correct for an occasional
recording with out-of-phase channels or an
inadvertent speaker-line polarity reversal.
There are two sets of main preamp outputs
in the rear which are always in opposite
phase. This makes it possible 10 drive a ster-
€0 power amplifier in a bridged mode for
high-power mono output. (When a stereo
amplifier’s two inputs are driven in opposite
phase and a single 8-ohm speaker is con-
nected across the two “hot™ speaker out-
puts, it becomes a mono amplifier of rough-
ly twice the normal sterco 4-ohm power-
output rating. Also, by operating both
front-panel phase switches, the absolute
phase of the program can be reversed easily
(there are those who claim that absolute po-
larity, from the original sound source to the
loudspeaker cone motion, is important for
fully natural sound).

There is provision for an optional speak-
er-switching device that plugs into a socket
in the rear of the P101, making it possibie to
switch the power-amplifier outputs to either
or both of two pairs of speakers. There is a
headphone jack on the front panel. When-
ever the preamplifier is plugged into an en-
crgized a.c. outlet, a small “on-standby”

power supply keeps the computer memories
active and illuminates a red LED next to
the STANDBY button. A momentary touch of
STANDBY turns on the preamplifier, extin-
guishes the light, and turns on red LEDs
next to the various last-used selector but-
tons (input source, tape monitoring. etc.)
Touching the GaIN button reduces the
preamplifier gain by 15 dB.

The variable functions of the P101 (vol-
ume and balance) are performed by micro-
processor-controlled resistor-ladder atten-
uators. The volume and balance can be
changed in ecither direction in steps of 1.5
dB by a momentary touch on the corre-
sponding button. Holding in a button causes
the stepping to continue at a rate of about 6
dB per second. Although the changes are in
discrete steps, the audible effect is of a con-
tinuous level variation (the total volume-
control range is 94.5 dB). A pair of numer-
ical LED displays in the upper center of the
panel shows the gains of the left and right
channels, including the effect of any bal-
ance offset between the channels (which is
maintained during overall volume changes),
but does not register the effect of the GaIN
circuit.

The two pairs of phono-input jacks (for
MM and MC cartridges) are gold plated
for low contact resistance. The input termi-
nation of the MM input can be switched to
22,000, 47,000. or 100,000 ohms by a slide
switch near the jacks, and the shunt capac-
itance can be set to 100, 200, or 400 pico-
farads by another similar switch. The SAE
P101 employs low-impedance circuits, in-
cluding its RIAA phono-equalization feed-
back network, which is driven by a small
power amplifier from the output of the
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phono-preamplifier stages. The combina-
tion of low-impedance circuits and the sep-
arate relays used for switching each channel
gives the P10l exceptional isolation be-
tween inputs as well as between channels
(typically 90 dB or better)

® Laboratory Measurements. All tests of
the SAE P10l were made using the [HF
standard output termination of 10,000
ohms in parallel with 1,000 picofarads and
the standard gain settings specified in EIA
Standard RS-490. The distortion of the
P101 is rated at less than 0.008 per cent; in
our measurements it did not exceed 0.003
per cent for any output voltage up to 10
volts at 1,000 Hz. At the rated outputof 2.5
volts, the distortion was no more than 0.004
per cent from 20 to 20,000 Hz, except that
at 20 Hz the signal harmonics could not be
resolved from power-line harmonics.

The frequency response through a high-
level input was flat within about £0.25 dB
(the approximate resolution of the test
equipment) from 20 to 20,000 IHz. The
RIAA phono equalization was accurate
within +0.3 dB from 200 to 20,000 Hz, ris-
ing to +1.5 dB at 20 Hz. It was virtually
unaffected by the inductance of a typical
phono cartridge in the input circuit. The
phono (MM) input overloaded between 260
and 270 millivolts (mV), and the overload
limit for the MC input was about 14 mV.
The low filter began to roll off the response
below about 100 Hz; it was —3dB at 30 Hz

SAE P101
Preampilifier

® Comment. From a human-engineer
ing standpoint, we found the SAE P101
very easy 1o operate and totally without
such common vices as switching tran-
sients or any other noises (it was com-
pletely silent). The signal isolation af-
forded by its relay switching was truly
extraordinary: the largest available sig-
nal fed to the tuner inputs produced ab-
solutely no audible feedthrough to any
other input at maximum gain and with
open-circuited inputs. This is one
preamplifier that does not need shorting
plugs in its unused input jacks to prevent
unwanted noises while switching; not
only is there no noise to begin with, but
the selection system permits changing

from any input to any other directly
without passing through the others. Al-
though the test meters clearly showed
the 1.5-dB steps, the digital volume and
balance controls worked so smoothly
that acoustically they seemed to be con-
tinuous in their action
The SAE PIO] is a very well con-
structed unit, built for the most parton a
single large fiberglass circuit board with
virtually no hand wiring or internal ca-
bling. SAE claims that direct control of
the signals leads to sonic benefits. Al-
though we were unable to confirm any
special benefits, the P10l was easily the
equal of any preamplifier we have used
and better than many in the important
respects of freedom from noise and
switching transients, lack of crosstalk,
and overall ease of operation
Julian D. Hirsch

and continued to drop at an apparent 6-dB-
per-octave rate below that frequency.

The impedance of the MM phono input
was as specified, including both its resistive
and capacitive components. The 1,000-Hz
impedance of the MC input was about 350
ohms. The preamplifier input sensitivity for
a reference output of 0.5 volt was 52 mV for
TUNER, 0.87 mV for PHONO (MM), and 0.057
mV for pHONO (MC). The A-weighted noise

in the preamplificr output at reference gain
settings was below our measurement limits
(100 microvolts, or —74 dB referred to 0.5
volt) for all inputs. The GAIN button re-
duced the gain by [4.7 dB. The output
clipped at just above 10 volts, although it
was perfectly distortion free only a few mil-
livolts below that level.

Circle 142 on reader service card

haman kardon PME60

Harman Kardon PM660 Integrated Amplifier

Harman Kardon PM660 Integrated
Amplifier

Power Rating: 80 watts per channel
Size: 17% x 14% x 4% inches
Weight: 26 pounds, 11 ounces
Price: $529.95

HARMAN KARDON, for many ycars an ex-
ponent of “*wide-band” amplifier de-
sign, has recently announced a new line of

integrated amplifiers which, in addition to
having wide bandwidth, feature “high cur-
rent capability”™ and low overall negative
feedback, the latter being in the interest of
reducing transient intermodulation (TIM)
distortion.

Heading the company’s new 600 Series
audio-component line is the PM660 inte-
grated amplifier. 1t is rated to deliver 80
watts per channel to 8-ohm loads from 20 to

20,000 Hz with no more than 0.02 per cent
total harmonic distortion. The front-panel
configuration and operating controls of the
PM660 are, for the most part, conventional.
The tone, balance, and volume controls are
knob-operated, as are the MODE and TAPE
OUT sclectors (MODE selects normal or re-
versed-channel stereo and mono operation).
The PM660 offers independent program se-

(Continued overleaf)
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lection for listening and tape recording, and
its TAPE OUT knob has positions for OFF
(which isolates the tape outputs), SOURCE
(the usual arrangement, in which the pro-
gram being heard is also fed to the tape
decks). and TuNER (for recording from a
tuner while listening to phono or another
source). It also has two DUBBING positions
for copying tapes from either of two tape
decks to the other.

The program is selected by means of five
pushbuttons at the upper right of the panel.
Three mechanically interlocking buttons
control AUX, TUNER, and PHONO sources.
Two others, which can be engaged individu-
ally or together, are the TAPE MONITOR
switches for the two tape decks. Across the
upper part of the panel is a narrow “‘dial
window” behind whose tinted glass are a
number of illuminated identifiers for the in-
put selections as well as the power-on indi-
cation. When the amplifier is first turned
on, WAIT appears in yellow, and after a few
seconds it is replaced by a red ON when the
internal delay circuit connects the speaker
outputs to the amplifiers. A large power-
switch button is at the left of the window.

Most of the other operating controls of
the H/K PM660 are ‘“‘push-on, push-off™
buttons. They include speaker selectors for
two pairs of speaker outputs, a tone-defeat
control to bypass the tone-control circuits,
infrasonic and high-cut filters, loudness
compensation, audio mute (a 20-dB gain re-
duction), and a MAIN DIRECT button that
bypasses all signal-modifying controls and
circuits except for the volume control and
reduces the gain by 7 dB. This is a sug-
gested manner of using the PM660 as a ba-
sic power amplifier.

The Harman Kardon PM660 has two
phono inputs, selectable with a second push-
button switch. The capacitance of the PHI
input can be adjusted by a small knob on
the panel to add 50, 100, or 200 picofarads
to the amplifier’s “normal™ (but unspeci-
fied) input capacitance. The pH2 input has a
fixed termination, but it can be set for ei-
ther a moving-magnet (MM) or moving-
coil (MC) cartridge by another small but-
ton beneath the input selector. In the MC
mode the signal passes through a head am-
plifier for low-output MC cartridges.

The PM660 is perhaps unique among
modern amplifiers in its use of discrete

transistor circuits rather than integrated
circuits throughout. The advantage claimed
for this is a reduction in what Harman Kar-
don calls ““thermal distortion,” presumably
caused by heat transfer between portions of
an integrated-circuit chip. The rear of the
PM660 presents a conventional appear-
ance, including insulated binding posts that
grip the ends of the stripped speaker wires,
and three a.c. outlets, two of which are
switched.

® Laboratory Measurements. Since the
PM660 is relatively large and massive for
its power rating, it became only moderately
warm above the output-transistor heat sinks
during the preconditioning period and the
high-power testing that followed. With both
channels driving 8-ohm loads at 1,000 Hz,
the outputs clipped at 100 watts per channel
for a clipping-headroom rating of 1 dB. A
high current-output capability in an ampli-
fier implies an ability 1o deliver an in-

creased power output as the load impedance
is reduced, and the PM660 proved 10 be su-
perb in that respect. Driving 4-ohm loads,
the clipping output was 156 watts per chan-
nel, and into 2 ohms the output reached a
remarkable 200 watts (this was not actually
the clipping power, since the amplifier’s in-
ternal line fuse blew at that point). When
we used the tone-burst test signal of the dy-
namic-power measurement, the power out-
puts were predictably higher. Into 8 ohms,
the short-term output was 111 watts (for a
dynamic-headroom rating of 1.42 dB), and
into 4 and 2 ohms the respective maximum
power outputs were 200 and 336 watts per
channel. The PM660's qualifications as a
*“fast” amplificr were confirmed by its rise
time of 1.5 microseconds (rated 1.8) and
slew factor of greater than 25. Its perform-
ance was unaffected when we drove a stand-
ard IHF reactive load, and with a complex
reactive simulated speaker load a 10-kHz

(Continued on page 34)

Harman Kardon PM660
Integrated Ampilifier

® Comment. There is little we can say
about the sound of the PM660 other
than to confirm that it is as clean and
quiet as any amplifier we know of.
Whether its all-discrete circuitry or
wide-band, anti-TIM design contributed
in any audible way to the final sound we
cannot say. However, we are not at all
ambivalent about the ‘“‘high-current ca-
pability’ of the PM660 and what it does
for the sound. Although the amplifier
must be rated at 80 watts or so accord-
ing to current FTC regulations, its dy-
namic-power output (or even med-
ium-duration output) into loads of less
than 8 ohms can match or surpass that
of many amplifiers with much higher
ratings. Our speaker tests have shown
that it is the rule, rather than the excep-
tion, for a speaker’s impedance to drop
well below its nominal rated value at
certain frequencies. If the amplifier can-
not maintain its undistorted output into
such a low impedance, it is not going to

do justice to the sound, regardless of its
“official” power rating. This can be
heard quite clearly when one “pushes”
the PM660 to very high listening levels,
especially when driving more than one
pair of speakers. It is without doubt a
very “muscular” 80-watt amplifier, and
we were never able to force it into audi-
ble compression or any lack of “punch”
or clarity.

Aside from its sound, the Harman
Kardon PM660 is an impressively
smooth and unobtrusive amplifier. For
example, after the turn-on time delay,
instead of abruptly connecting the
speakers with the “click’ of a relay, the
660 introduces the sound with a smooth
transition from silence that takes no
more than a fraction of a second, adding
a sense of ease and precision to the total
effect of using the amplifier. This is a
small thing, to be sure, but there is much
more to good product design than mere
numerical specifications, and Harman
Kardon has done itself proud with this
amplifier by paying as much attention to
the details as to the basics.

~—Julian D. Hirsch
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square wave showed only a moderate
amount of ringing at about 50 kHz.

The 1,000-Hz harmonic distortion, driv-
ing 8-ohm loads with both channels, was in
the range of 0.007 per cent (at 80 watts) to
a maximum of 0.016 per cent at 10 watits.
With 4- and 2-ohm loads, the distortion
curve was similar, with slightly higher read-
ings. The highest distortion was in the range
of 0.022 to 0.125 per cent when driving 2-
ohm loads at power levels up to 180 watts.

The distortion of the PM660 varied only
slightly over the audio-frequency range
Driving 8-ohm loads, the distortion ranged
from about 0.007 per cent to 0.02 per cent
for outputs from 8 10 80 watts and frequen-
cies from 20 to 20,000 Hz. We also meas-
ured the high-frequency intermodulation
(IM) distortion with input signals (at 18
and 19 kHz) whose combined peak ampli-
tude was equal to that of an 80-watt sine
wave. The measured second-order (differ-
ence-tone) product at 1,000 Hz was at our
test-equipment residual of —96 dB, and the

third-order products at 17 and 20 kHz were
at a —87-dB level. To check the contribu-
tion, if any, of the low-level stages 1o the
total distortion, we measured distortion
with and without the MAIN DIRECT switch
engaged. We found no difference

The amplifier sensitivity for a reference
output of 1 watt was 14 millivolts (mV) at
the high-level inputs and 0.25 mV at the
phono (MM) input. Through the MC input,
the sensitivity was 8 microvolts. The A
weighted signal-to-noise ratio was 77 10 78
dB for both high-level and phono (MM) in-
puts. It could not be measured for the MC
input because of external hum pickup.

The MM phono input overloaded at a
very high 265 mV at 1,000 Hz and at levels
equivalent to 245 and 241 mV at 20 and
20,000 Hz, respectively. The MC input
overload was 6.8 mV at 1,000 Hz. The MM
input impedance was 44,000 ohms in paral-
lel with a *“normal® capacitance of 140 pi-
cofarads (pF) for pH2 and 180 pF for pHI
The front-panel switch added the indicated

amount of capacitance. The RIAA equali-
zation was accurate within +0.5 dB from
2010 20,000 Hz. It was affected only slight-
ly by the inductance of a typical moving-
magnet cartridge, which increased the out-
put at 20,000 Hz by about 1 dB compared
to the midrange level

The tone controls had conventional prop-
erties, with the bass-turnover frequency
shifting from about 50 Hz to about 400 Hz
as the control was varied through its range,
and the family of treble curves hinged at
about 2,000 Hz. The treble control had very
little effect through the first half of its rota-
tion from the center. The loudness compen-
sation boosted both low and high frequen-
cies at reduced volume settings, but the
amount of boost was quite moderate and the
sound was never muddied by the circuit.
The filters had desirable 12-dB-per-octave
slopes with cutoff frequencies of about 25
and 3,500 Hz.

Circle 143 on reader service card

JBL L46
Speaker
System

® JBL L46 Speaker System

® Size: 20% x 12'. x 102 inches
® Weight: 29 pounds

® Price: $165

HE JBL L46 is a compact, two-way

bookshelf speaker system whose newly
designed components are said to provide
performance typical of quality three-way
systems. The L46 has an 8-inch woofer in a
ported enclosure crossing over at 3 kHz 10 a
1-inch dome tweeter. The system imped-
ance is 8 ohms, and it is designed for oper-
ation with amplifiers delivering between 10
and 100 watts per channel. The enclosure of
the L46 is veneered in oiled walnut and has
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a dark-brown grille cloth retained by plastic
snaps

The woofer of the L46 employs JBL's
Symmetrical Field Geometry (SFG) mag-
netic structure. First used on higher-price
JBL speakers. the SFG creates a symmetri-
cal magnetic field in and around the voice-
coil gap, greatly reducing second-harmonic
distortion during normal operation. The
woofer cone is of paper laminated with a
plastic damping material, and it is sup-
ported by a rugged die-cast frame

The tweeter's dome diaphragm is formed
of a phenolic material and coated with alu-
minum by vapor deposition. In the crossover
network, the large capacitors are all

shunted by smaller capacitors, a technique
said to improve the waveform accuracy of
the speaker system. Since the driver sensi-
tivities have been closely matched, the man-
ufacturer chose not to provide a user-ad-
justable tweeter control
The enclosure of the L46, relatively com-
pact even for a bookshelf speaker, has been
designed for the deepest possible bass re-
sponse consistent with the design con-
straints. It is constructed of ¥-inch-thick
wood, it is heavily braced internally, and it
is damped with fiberglass. Unlike most
inexpensive systems, the L46 cabinet has a
fine, hand-rubbed wood finish
{Continued on page 36)
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_test reports

® Laboratory Measurements. The mid-
and high-frequency room-response meas-
urement of the JBL L46 speakers, when
spliced to the close-miked bass response,
yielded a composite response curve that var-
ied only *4 dB from 25 to 19,000 Hz.
Through most of the audible range, from
100 to 6,000 Hz, it was within +2.5 dB.
The high-frequency response from the left
and right speakers (measured, respectively,
on axis and about 30 degrees off axis) di-
verged above about 5,000 Hz, indicating
the directivity of the high-frequency output
from the 1-inch tweeter. Our measured re-
sult is not atypical for a dome radiator of
this size.

The woofer response was measured with
the microphone close to the cone and again
at the opening of the port. Combining the
two curves, with a correction for the relative
areas of the cone and port, produced a sur-
prisingly extended response curve. Above
70 Hz it sloped slightly downward (by
about 4 dB at 500 to 1,000 Hz) but was
almost totally free of minor irregularities.
The effective acoustic crossover to the port
radiation was at about 52 Hz; response be-
low that frequency fell at a rate of 6 dB per
octave, so the output at 20 Hz was only
about 4 dB less than at the midrange level.

The woofer cone’s output distortion at a
1-watt drive level was about | per cent from
100 Hz down to 50 or 60 Hz, increasing
slowly at lower frequencies. Since at those
frequencies the cone contributed only a
small part of the total bass output of the
speaker, we used the distortion readings at
the port for frequencies below about 60 Hz,
making a smooth transition between the
two as we plotted the curve of distortion vs.
frequency. The port distortion was consid-
erably higher than the values we read at the
cone, so the composite bass distortion

JBL L46
Speaker System

® Comment. The measurement data
implied that the JBL L46 was a very
good loudspeaker, and that is what it
proved to be in our listening tests. Its
sound was notably smooth and unboo-
my, with a more natural-sounding lower
midrange and upper bass than we hear
from most speakers in our listening
room. The extreme high end was slightly
prominent, and the low-bass output be-
lied the small size of the speaker’s woof-
er. It could be almost palpable, yet with-
out a trace of over-emphasis. To our
ears, the measured bass response was
validated by the actual listening situa-
tion (which, for some reason, does not
always happen).

As we listened to the L46 speakers for
some time, both by themselves and in
comparison with some others, we found
ourselves enjoying their sound without
thinking of them as loudspeakers. As we
have said before, the true mark of a
good speaker (or of any other compo-
nent, for that matter) is that it can be
ignored as a piece of hardware and ap-
preciated simply for the sound it pro-
duces. The L46, despite its small size
and price, is a full-size speaker in its
sound. It is so smooth and balanced
sounding that we cannot imagine its be-
ing less than pleasing in virtually any en-
vironment. JBL can justifiably be proud
of the L46, and audiophiles who have
wished to own JBL speakers but found
them too expensive can now indulge
themselves without financial strain.

—Julian D. Hirsch

reached 10 per cent at 40 Hz. When the
drive was increased 1o 10 watts, the shape of
the curve was similar, with readings in the
range of 2 per cent down to 70 Hz and
climbing to 10 per cent at 60 Hz and 15 per
cent at 50 Hz.

The system impedance was at least 6
ohms over the full audio range except be-
tween 3 and 4 kHz, where it fell to 4 ohms.
The speaker’s sound output at 1 meter with
an input of 2.83 volts (1-watt nominal) of
pink noise in an octave band centered at
1,000 Hz was 89.5 dB, typical of small
ported systems and 1.5 dB higher than the
speaker’s rating.

Using our FFT computer-analysis pro-
gram, we measured the anechoic frequency
response of the L46 at a number of angles to

its forward axis at a distance of | meter.
The measurement covered a range of 180 to
about 15,000 Hz (the limits of the analyzer
range). On the speaker axis the output was
flat within about + 3 dB over the full range,
which is an excellent frequency response.
At 45 degrees off axis the response was still
very smooth, but at frequencies above 5
kHz or so the output was down about 6 dB
from the axial response level. At a 60-de-
gree angle the frequency-response curve
was more irregular, dropping to a broad
minimum between 9 and 10 kHz and rising
to a maximum at 14 to 15 kHz (where it
was actually greater than the axial response
at that frequency).

Circle 144 on reader service card

® Dual C844 Cassette Deck

® Size: 17% x 13% x 4'2 inches
® Weight: 21 pounds

@ Price: $700

HE Dual Model C844 is a two-speed,
three-head cassette deck that incorpo-
rates both the normal Dolby-B and the new-
er, more effective Dolby-C noise-reduction

systems. Its solenoid-operated transport
uses a dual-capstan drive to minimize wow
and flutter, and its six bias/equalization
switch positions accommodate virtually any
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cassette tape without requiring the user to
make special or individual bias-optimizing
adjustments.

Loading casscttes is faster on the C844
than on most decks. for it dispenses with the
usual cassette-well door with rear-mounted
slides. Instead, you simply press the cassette
against hubs coming out of the front panel,
tape opening downward. You can also re-
move the cassette during play simply by
reaching out and grasping it by its sides. A
photoelectric sensor retracts the drive
mechanism the instant your fingers touch
the sides of the cassctte. To protect the sen-
dust heads from dust or possible scratching,
a rounded cover automatically slides into
place when the power switch is turned off.
(The cover may be overridden manually for
routine cleaning and demagnetizing opera-
tions.) The illuminated window lets you see
how much tape is left on a side.

A four-digit clectronic display is used for
the tape counter, and the VU-type record-
ing-level meters are supplemented by four
peak-indicating L EDs. LEDs also signal the
STOP, PLAY, RECORD, REPEAT, and DOUBLE
SPEED functions. Microphone and line-level
inputs may be mixed, though the playback
output level is not adjustable. Memory re-
wind/play and timer activation are pro-
vided, as are an MPX switch (1o eliminate
possible problems when dubbing FM ster-
eocasts) and an AUTOSPACE button (10 in-
sert short silent spaces between selections).
A MUSIC FINDER button works in conjunc-
tion with the fast-foward and rewind modes
10 skip 10 the beginning of the next selection
or 1o return to the beginning of the one be-
ing played. As with a number of other Dual
cassette decks, a FADE EDIT feature is pro-
vided that will partially erase already re-
corded material so that the entrance and
exit from the selection will sound much as it
does when a professional broadcaster *“*fades
in"" and *‘fades out.” The rear panel of the
Dual C844 contains the usual line-level in-
put/output jacks, plus DIN connectors for
European systems and an additional phono
jack for a remote-control accessory.

® Laboratory Measurements. The play-
back frequency response of the C844 was

measured with the new BASF IEC Stand-
ard ferric and CrQ, calibrated tapes, as
these have the widest test range (31.5 Hz to
18 kHz) currently available. At 174 ips, as
shown in the accompanying graph, all tones
were well within + 2 dB. Playback response
could not be checked for the 3%-ips speed
since there are no calibrated tapes available
for that purpose.

Dual C844
Cassette Deck

® Comment. Playback of top-quali-
ty In Sync (Connoisseur Society)
and Mobile Fidelity prerecorded cas-
settes was excellent, and dubbing
discs and FM broadcasts was a joy.
Even so demanding a test as record-
playback comparison of FM intersta-
tion hiss showed almost no high-end
loss up to near 0-dB levels when us-
ing metal tape at the 3%a-ips speed.
This latter is, of course, a rather ex-
pensive way o record on cassettes
and could only be justified by the
most demanding material, but it
shows what the deck can do.
Interestingly, the 3%-ips speed
seemed 1o make a somewhat greater
difference than did a shift from CrO,
to metal-particle tape, so if the short-
er running time per side is accept-
able, at current metal-tape prices the
double-spced operation with CrO,-
type tape might make economic as
well as sonic sense. In any event, the
solid construction and excellent sonic
performance of the Dual C844 well
justify its price. —Craig Stark

Because of its multiple bias/egualization
switch positions, tape sclection was not crit-
ical, though best results were obtained with
Maxell XLI-S (ferric), TDK SA-X (CrO,-
equivalent), BASF Professional [l (fer-
richrome), and TDK MA (metal). Almost

comparable results were obtained with Lo-
ran High Bias. The record-playback curves
shown are for the two TDK tapes at cach of
the two speeds:; these gave the flattest re-
sponse when driven with high-level (0-dB)
high frequencies. Using metal tapg at the
3¥s-ips speed produced a frequency re-
sponse at this level comparable to what one
would expect of an open-reel mastering re-
corder at 15 ips. At the customary — 20-dB
level normally used for cassctte-deck fre-
quency-response measurements, the ditfer-
ences between the tapes were negligible out
to the 20-kHz limit of the GenRad plotter,
with only minor (and inaudible) wave-
length-dependent etfects in the extreme
low-frequency region.

Though the meters on the C844 are not
marked with the traditional *“double D™
Dolby symbol, the Dolby level corresponded
to 0 dB when checked with a test tape.
Third-harmonic distortion at this level, us-
ing a 315-Hz tone at the higher and lower
speeds, respectively, was 0.58 and 0.68 per
cent for TDK MA, 0.8 and 0.86 per cent for
TDK SA-X, 0.3 per cent (both speeds) for
Maxeli XLI-S, and 0.35 and 0.58 per cent
for BASF Professional Ill—very good in
every case. To reach the 3 per cent distor-
tion paint required increasing the recording
level by a little over 6 dB at the 3%a-ips
speed and by more tharr 5 dB at 1738 ips.

Signal-to-noise ratios, referenced to the
customrary 3 per cent third-harmonic distor-
tion peint and without weighting or noisc
reduction, measured 58.6 and 55.7 dB for
TDK MA at the higher and lower speeds.
The comparable numbers for TDK SA-X
were 57.8 and 54.5 dB: for Maxell XLI-S,
58 and 53.8 dB. and for BASF Professional
111, 60.7 and 56.3 dB. Using IEC A-weight-
ing and Dolby-B increased the S/N to (list-
ing the higher speed first) 70 and 68 dB
(TDK MA), 69.2 and 67.1 dB (TDK SA-
X). 69.8 and 65.8 dB (Maxell XLI-S), and
71.8 and 69.7 dB (BASF Professional 111).
Finally, using Dolby-C and CCIR weight-
ing, the respective signal-to-noise ratios
were: 83.8 and 82 db (TDK MA), 76.4 and
75.5 dB (TDK SA-X)., 81.2 and 79 dB
(Maxell XLI-S), and 81.2 and 79.5 dB
(BASF Professional I11). These are really
quite extraordinary numbers for an analog
cassette deck, for with Dolby-C, CCIR
weighting, and metal tape they rival the
specifications of a digital recorder!

Dolby tracking error, using either the B
or the C system, was extremely small—less
than + [ dB up 1020 kHz at both —20- and
—30-dB levels-—and there were no audible
“breathing” or “pumping’ side effects to
mar the performance. Wow-and-flutter,
measured with a Teac MTT-111 test tape,
registered a very creditable 0.044 per cent
(wrms) and 0.08 per cent (DIN peak-
weighted). The line-level input sensitivity
was 0.8 volt at 1,000 Hz, producing an out-
put of 0.3 volt. A 0.5-millivolt (mV) input
was sufficient to produce a 0-dB level, and
overload of the microphone circuits did not
occur until 160 mV. The VU-type record-
ing-level meters over-registered by 2 dB
when using 0.5-second pulsed tones and un-
der-registered by 4 dB with the standard
0.3-second, 1-kHz pulses.

Circle 145 on reader service card
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CIRCLE NO. 4 ON READER

SERVICE CARD

oing on Record

By Jomes
Goodfriend

ADVICE TO THE LOVELORN

LETTER& of frustration from would-be stars
of the musical firmament (all circles in-
cluded) are fairly regular in arriving at this
oftice. All of them, even the most intelli-
gent, seem founded on a basic confusion
which underlies the rest of the thought. An-
swering one such letter recently has made
me work to clarify for myself the nature of
that confusion, a confusion between music
as an art and music as a business

Despite what record-company promotion
says, an “artist” is not someone, anyone,
who has made a record. An artist is a person
who creates art. He does so first because he
is capable of it (few people are), and second
because he cannot exist without creating it.
Call it a form of excretion if you will. If an
artist is in some way prevented from creat-
ing art, he invariably goes to pieces. His pri-
mary interest in creating art is not to get
himself discovered and hailed as a genius,
but to get the damned stuff out of his sys-
tem, so he can relax until the next surge be-
gins. You can see this in painters, in writers,
in composers, and in performing artists as
well. The artist has to create in as perfect a
form as he can because otherwise his art
will continue to bother him. But his drive is
to get it out; what is done with it afterwards
is largely irrelevant.

But artists are, to varying degrees, peo-
ple, and people have physical and psycho-
logical needs. The artist looks for someone
to buy his art so that he can buy what he
needs to live. Some artists live well; some
don’t. Some artists are coincidentally good
businessmen; some aren't. An artist may
also look for someone to appreciate his art
to satisfy a personal need for approval and
praise. But he is just about always aware of
the relative quality of his art; very rarely do
artists not understand how good they are,
especially in relation to other artists. It is
the person in him that may need praise and
understanding; as an artist he usually
knows just where he ranks on the scale and
does not have 10 be told. Whether he is suc-
cessful in a worldly way or not may make a
big difference to him as a person but very
little difference to him as an artist. He will
continue to create art, not because he is suc-
cessful, but because he has t0. Artists have
no other choice.
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Music as a business is a very different
thing. 1t is an industry engendered by both
artists and people with a certain flair or tal-
ent. In the business of music the quality of
the work is not at all the central point. The
central point is whether enough people will
like it (whatever “it” is) enough to pay
money for it. That is why it is called a busi-
ness. So what is important here is not the
artist’s recognition of the quality of his art,
but what orher people think of it. There are

lot of “‘other” people. At the end of the
line are the consumers. They have to like it
and like it enough to pay for it. Between the
creator of the music and the consumers are
all those middlemen. They do not have to
like it. but they have to be convinced that
consumers will. Their lives depend upon
how good their instincts are. Now, these
middlemen are also, to varying degrees,
people, and as people they realize that man
does not live by bread alone. Therefore they
may exercise some personal taste in what
they will work with and what they will not.
But, ultimately, if the buying public does
not see things their way, they are out of a
job or out of business.

BOTH artists and consumers ought to keep
this distinction in mind, for it explains some
seemingly inexplicable injustices (real and
imagined). The business owes nothing to
the artist, not even a hearing. It exists quite
independently of art, and there is always
someone around able and willing to feed it
the necessary musical material. The mu-
sician as businessman, be he artist or not,
has to sell himself. [f he does so successful-
ly, to the middlemen and ultimately to the
consumers, if he turns out to be a rousing
commercial success, the business will bene-
fit from him. Other musicians will copy
him. Lots of people will find a way to make
money or ego gratification out of him. And
he will get his share t00. But being an artist
has nothing to do with it. Creating art has
nothing to do with it. Art and non-art alike
are packaged and offered, every package
competing with every other one, and only a
few, sometimes for inexplicable reasons, are
chosen. But the choosing’s the thing. In the
music business, you're nobody till somebody
loves you. (m]
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This latest version comtains everything you need to get the fullest,
most realistic reproduction from your stereo equipment. Whether
you've spent thousands on your stereo systerm or have a more
modest setup, the SRT144 is an indispensable tool for helping you
realize the full potential of your equipment. Best of all, you don’'t
have to be an electronics engineer to use it. You can actually
perform a complete stereo system checkup by ear alone.

A testlabin arecord jacket
Employing the most advanced recording. mastering, and pressing

techniques. the Stereo Review SRT14-A is produced to strict laboratory

standards. Engraved in its grooves are a series of precisely recorded
test tones, frequency sweeps, and pink noise signals that enable
you to accurately analyze and check your stereo system tor

B Frequency response @ Wow and flutter

B Stereo separation B Optimum speaker placement.

@ Cartridge tracking ability. @ Cartridge Tracking Force &

@ Channel balance Anti-skating.

@ Hum and noise, including @ Musical Instrument Tuning.
turntable rumble Standards, and more...much more.

And you can do it all without any instruments...by ear alone.

Step-by-step instructions

Included with SRT14-A is a detailed instruction manual. complete
with charts. tables, and diagrams. This takes you step by Step
through the testing process. It explains the significance of each test
It tells you what to listen for. It clearly describes any abberations in
system response. And it details corrective procedures

For professionals too

The usefulness of the SRT14-A is not confined to the nontechnical
listener. Included on the record are a series of tests that call for the
use of sophisticated measuring instruments, such as oscilloscopes.
chart recorders, and distortion analyzers. These tests permit the ad-
vanced audiophile and professional to make precise measurements of
transient response, recorded signal velocity, anti-skating compensa-
tion, IM distortion, and a host ot other performance characteristics

SRT14-A record contents

CARTRIDGE TRACKING, HIGH FREQUENCY. Consists of 2 two-
tone signal (16,000 and 16,300 Hz) that repeatedly swoops to a
high level and returns to a fixed low level. The level and guality of
the audible 300-Hz "'difterence tone'' indicates pickup guality and
mistracking

FREQUENCY RESPONSE, 20 kHz to 25 Hz. Uses one-third octave
bands of pink noise, centered on twenty-nine frequencies over the
audio spectrum, compared with reference tones at three levels
SEPARATION, LEFT-TO-RIGHT. Uses test tones consisting of one-
third octave hands of pink noise recorded in the left channel with
reterence tones in the right, to check leakage trom left to right
SEPARATION, RIGHT-TO-LEFT. Same as Test 3, with channels
reversed.

CARTRIDGE TRACKING, LOW FREQUENCY. Uses a single
300-Hz tone that repeatedly swoops to a high level, producing buzzy
tones it the cartridge is misadjusted or Intferior

CHANNEL BALANCE. Two random-phase noise signals, one in
each channel, produce sounds heard separately to allow accurate
setting of channel balance

CARTRIDGE AND SPEAKER PHASING. A low-frequency signal
alternates in and out of phase in the two channels to allow proper
phasing of cartridge and speakers

LOW-FREQUENCY NOISE. A very-low-level orchestral passage
followed by a section of “"quiet groove, ~ allows analysis of low-
trequency noise

TURNTABLE FLUTTER. A passage of piano music is recorded three
times with increasing amounts of flutter. The degree to which the
record piayer's flutter “'masks " the test passages indicates the
severity ot turntable flutter

FREQUENCY-RESPONSE SWEEP, 500 Hz, TO 20,000 Hz, LEFT
CHANNEL. A steady tone rises from 500 Hz to 20 kHz, allowing
evaluation of system electrical response by instrument
FREQUENCY-RESPONSE SWEEP, 500 Hz TO 20,000 Hz, RIGHT
CHANNEL. Same as Test 10, but in right channel

TONE-BURST. The test signal is sixteen cycles on. same period oft
sweeping from 500 Hz to 20 kHz. allowing evaluation ot transient
response of phono cartridges

INTERMODULATION DISTORTION. A phono cartridge's tnter-
modulation distortion can be measured directly using a standard IM
meter designed to analyze an SMPTE signal

ANTI-SKATING ADJUSTMENT. A specially designed signal allows
adjustment of anti-skating force for best reproduction of high-level
passages

1000-Hz REFERENCE TONES. Four tones with recorded velocities
that increase by 3-dB steps can be used to determine (by the com-
parison method) the recorded signal velocity on a disc recording
FLUTTER AND SPEED ACCURACY. A 3 .150-Hz tone recorded with
great accuracy of speed provides the standard signal for use with a
flutter meter or frequency counter

STEREO SPREAD. A series of drum beats recorded out of doors
provides a guide to optimum speaker placement for a subjectively
satistying stereo effect

STANDARD “'A." The standard 440-Hz tone is recorded with very
high precision for tuning instruments and for checking turntable
speed

CHROMATIC OCTAVE. The tones of the “'equal-tempered " octave
from 440 Hz to 880 Hz are recerded with accuracy better than 0.1
per cent

GUITAR TUNING TONES. The six notes of standard guitar tuning
are recorded with accuracy better than 0.1 per cent

The final step
Start getting the most out of your stereo system. Make the SRT14-A
your next record purchase. Just complete the coupon and mail it

along with your remittance today

CHARGE ORDERS—for your convenience PHONE 24 HRS,
TOLL FREE 800-345-8112. IN PENNSYLVANIA ONLY 800-662-2444.

(Test Record, Dept. 30013, P.0. Box 278, Pratt Station, Brooklyn, NY11205\

Please send. SRT14-A Stereo Test Records @ $9.95 each
($11.95 outside U.S.A.)

Enclosed is § -
CHARGE VISA MasterCard
Diners Club American Express
Account # Exp. Date _
Signature
Print Name
Address

City /7 State / 2ip
Residents of CA. CO. DC, FL. IL, MA, MI, MD. NJ, NY State, OH, SC. TN. and VT add

applicable sales tax
= —
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OME are born 1o headphones (or
Siearn to love them), and some

have headphones thrust upon
them. Into the latter category are
pushed those cursed with acoustically
hypersensitive roommates, neighbors,
or landlords, as well as those who wish
(for whatever reason) to play music at
ear-splitting levels at all hours of the
day and night. Into the former category
fall those audiophiles who want to
hear every detail in a recording, down
to each passing splice and turn of a
mixer knob, free of masking or dis-
tracting room noises. Also in this cate-
gory are those music lovers who want
to experieace the full dynamic range of
today’s super-disc recordings and to-
morrow’s pure-digital playback sys-
tems without buying an expensive
higher-power amplifier, and others
who want the lightweight, convenient,
and portable source of high-fidelity

By David Ranada

sound that headphones can suppiy. It
has probably occurred to all these
headphone users, at one tirze or anoth-
er, to ask a basic question:. What
makes a good headphone? Nobody
knows. Despite their freedom from
room-acousiics interactions, imped-
ance-matching difficulties, multiple-
driver directionality problems, and
crossover-desigr. debates, headphones
are in many ways even morz difficielt to
evaluate than speakers. Nevertheless,
we have tried, and the report that fol-
lows will, while explaining some of the
vagaries of headphone evaluation both
objective and subjective, give some
buying guidance—not only specific
buying tips, but alsc the opinions of a
select ten-member listenirg panel on
the sound quality and wearing comfort
of fifteen mid-price dynamic head-
phones (see Table 1 for brands, mod-
els, and specs). -D.R.

The heaadphones, left to right: Fostex T20, Sony MDR-80T, Murz Red Set VH

Koss HV /X, Stenton Model XXI, Pioneer SE-L15 (rear), Reslistic Pro-60,
AKG K240, Audio-Technica ATH-0.6 (top), B&O U70, Sennheiser HD 420,
Beyer DT 550, Denon AH-9, and Yamaha YH-100 (Brand X not shown).

Photo by Brace Fendleinn

Testing Headphones

Measuring a headphone is easier
than measuring a loudspeaker. One just
mounts the headphone on a microphone
coupler, attaches a signal generator,
and reads out the frequency response on
a meter or chart recorder. But this sim-
ple recipe for obtaining a headphone’s
frequency response gives rise to at least
three important associated problems:

1. Headphone couplers are typically flat
pieces of metal machined to look vaguely
like a human ear. They have a hole in the
middle to hold a calibrated measurement
microphone. But a headphone’s measured
frequency response on such a coupler will
probably not be the same as its response on
a human ear, especially at high frequencies.
For one thing, people’s ears differ greatly in
their response to headphones: deviations be-
tween individuals can amount to several de-
cibels at higher frequencies. And even on
the same subject, the left ear will probably




not match the right ear any closer than 0.5
dB. These difficuities call into question the
value of most headphone frequency-re-
sponse specs and measurements.

2. Assume you have obtained a frequen-
cy-response plot of a headphone made on
some kind of coupler. Should the response
be flat, should it be flat if you subtract the
coupler’s own resonances, or should the re-
sponse match that of a flat-respcnse speak-
er played in front of an average listener?
And if the speaker to be matched is played
in front of the listener, at what angle should
it be (since perceived frequency response
depends on the exact angle—horizontal and
vertical-—at which the sound encounters the
ears)? Should the headphone response
match the levels generated in the human
auditory canal by a diffuse field of pink
noise? All these questions point to valid
ways of evaluating a headphone’s frequency
response, and they are all different. Most of
these methods, or combinations of them,
have been used in the process of headphone
design by manufacturers. No wonder head-
phones all sound different!

3. Coupler-derived measurements can
tell the prospective buyer nothing about
how a headphone fits—whether it interferes
with his glasses, falls off with the slightest
movement of his head, or is uncomfortable
enough to qualify as a torture device. Fur-
thermore, coupler measurements, repeat-
able, standardized, and control.ed though
they may be, say nothing about how sound
quality varies with slight variations in head-
phone positioning on the ear.

Don’t make the mistake of thinking
that most of these problems don’t exist
in the testing of loudspeakers as well.
They are there, though in slightly
changed form. Headphone testing just

brings these problems closer 1o home,
so to speak. As in the testing of any au-
dio component, a headphone test must
deal with the human ear, the human
head, and what’s inside it.

Fair Plays

For this headphone project, the prob-
lems of objective testing listed above
were sidestepped by taking the subjec-
tive route: a listening test. Subjective
tests have their pitfalls too, a good
many of which we were able to avoid;
others proved unavoidable because of
limited time, money, and the nature of
headphones.

The primary requirement in any lis-
tening test is that it be conducted with
“psychoacoustical fairness.” Ideally
this means that the test is double-blind
(neither the listener nor the test admin-
istrator knows which headphane is be-
ing played), the levels between compar-
isons are matched (so that the louder
headphone does not automatically get
the superior score), and the switching
between headphones is carried out in-
stantaneously (to compensate for the
ears’ limited auditory memory by call-
ing attention to any differences as
quickly as possible).

It is virtually impossible to conduct a
double-blind listening test of head-
phones, a test that would be completely
protected from listener and tester pre-
conceptions and biases. For one thing,
only the listener can adjust the head-
phones properly and comfortably on his

ears. Indeed, from feeling the nead-
phones alone, some of our more experi-
enced listeners could determine the
brand and even the model numbers of
some of the headphones. In order to re-
duce listener awareness of the head-
phone brands, we covered all identify-
ing marks (logos, name plates, etc.)
with opaque black tape, taking particu-
lar care, of course, not to obscure any of
the small holes often found around the
earpiece of a headphone. These usually
serve a vital function in determining the
proper response of the headphone while
it is on the ear. After all identifying
marks were covered, including those on
the headphone cords and plugs, the
headphoaes were given numbers by
which they were referred to thereafter.

Level matching was achieved to
within 1 dB (C-weighted) by using a
custom-made headphone-level match-
ing adaptor. This box, which could con-
nect up to twenty headphones, was de-
signed to be connected to the speaker
outputs of an amplifier or receiver, and
it contained adjustable resistors for
matching levels in addition to fixed re-
sistors. The fixed resistors simulated
the electrical characteristics of the
headphone outputs of typical amplifiers
and receivers. (The electrical design of
the level-matching box, by the way,
made 1he testing of electret or electros-
tatic headphones impossible.)

In the level-matching process, the
headphones were plugged into the jacks
labeled with the headphone number,
and the corresponding potentiometers
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“lightweight
headphones are not
necessarily more
comfortable, . . .”

were adjusted so that the headphone
developed an 80-dB sound-pressure lev-
el (C-weighted) in a coupler when driv-
en by a standardized level of pink noise.
Short of computer-controlled adjust-
ment of levels while the headphone is
sitting on the listener’s ears, this is the
best that can normally be done to
match headphone levels. It certainly
exceeds the care usually taken with
matching levels in hi-fi showrooms. Un-
matched, the headphones in this test
could have had up to a 20-dB disparity
in apparent levels.

[Instantaneously switched head-
phone comparisons are possible with a
binaural “*dummy head” microphone, a
high-quality recording system, and a
headphone of known high quality. With
a suitable arrangement of these compo-
nents, not only can comparison tests be
made but also “absolute” live-vs.-re-
corded tests as well. The difficulty with
this approach is primarily a logistical
one: precision dummy heads are very
expensive and hard to come by. Usually
they are not certified for reliable per-
formance in the highest octave (10 to
20 kHz) because they were originally
designed for hearing-aid and other
acoustical research in which the highest
frequencies are unimportant. Even if
the headphone under test came close to
duplicating the performance of the ref-
erence headphone playing into a dum-
my head, such a result would tell us
nothing about how the headphone
sounded on human heads and ears and
how it interacted with various record-
ing techniques.)

In order to make this headphone test
more relevant, we took the same ap-
proach used in the $100-speaker tests
reported on in the August 1981 issue
and simulated the typical hi-fi show-
room situation with experienced listen-
ers. There was no instantaneous com-
parison, the listeners putting the head-
phones on themselves and taking as
long as they needed to adjust them for
proper fit and sound.

Fairer Plays

In order to compensate somewhat for
the uncontrolled nature of non-instan-
taneous switching, it was decided to
make this a questionnaire-based listen-
ing test. The listeners were to listen to
the headphones and to score them nu-
merically (from 0 to 10) according to
their own conceptions of how a head-
phone should sound. Twelve of the
twenty-three questionnaire items con-
cerned sound quality; the rest were
about comfort, fit, and appearance.

A further effort to reduce listener
variables involved the standardization
of program material. The first seven
tests concerning sound quality were re-
lated to seven recorded selections on a
specially prepared test cassette (see ac-
companying ‘““Test Tape™ box on page
48). The cassette, headphones, match-
ing box, and blank questionnaires were
circulated among the listening panel.

Each listener’s questionnaire con-
tained a different, computer-generated
sequence of which headphones to listen
to. This order of listening was chosen to
minimize the effects of any possible
consistent ordering. For example, if
very bad headphone A were always fol-
lowed by mediocre headphone B, the
latter might receive an unjustifiably
high average rating. The randomly
scrambled listening order also tended to
reduce the generally unreliable nature
of the first couple of ratings, always a
problem while listeners are getting
their sonic bearings.

One headphone (Brand X on the
charts) with known bad response was
included in the test (don’t worry—it
wasn’t from a manufacturer with even
a minor reputation). Any listener who
rated Brand X highly would be imme-
diately disqualified since by rating this
lemon well he would invalidate any
claim he might have to being golden
eared. As it happened, this drastic cor-
rective measure was not needed, as the
ratings for Brand X show.

Interpreting Results

Listed alphabetically in Table 2 on
pages 46-47 are the headphones, the in-
dividual tests, the average score each
headphone received on each test, and
selected comments from our ten-mem-
ber listening panel. The scores are out
of a possible 10 with some exceptions
(see the accompanying comments head-
lined **Notes on Individual Headphone
Tests”). Also listed with each score is a
number preceded by a plus-or-minus
sign (*). This is the statistical spread
of each score around the average (tech-
nically, + one standard deviation). The
spread does not represent the highest or
lowest scores given in each test. In-
stead, it shows the region into which
scores are most likely to fall if more
testing were done. The wider the spread
(the higher the number following the +
sign), the less firm is the average score.

Figures 1 and 2 below graphically de-
pict the results for Test 12 (Overall
Sound Quality) and Test 23 (Overall
Comfort), respectively. The vertical
line beneath each headphone name in-
tersects the horizontal *‘score” axis at
the score given in Table 2. Directly be-
neath each headphone name is a hori-
zontal bar depicting the spread of the
score around the average. Several head-
phones received the same average
scores in Tests 12 and 23; they are
listed in order of smaller spread.

Among the many generalizations to
be drawn from this mass of data (after

Figure U= Sonnholz HD 420 Figure % Sennheiser HD 420

i Koss HV/
Overall sounq quality, 038 HV /X Overall comfort, AN
averaged ratings Beyer OT 550 averaged ratings Denon AH:S
(see Table 2, Test 12) ARG K22 (see Table 2, Test 23) Soor WORSOT

Denon AH-@ Beyer DT 550
Son: MOR-8QT | Ploneer SE-L15
Y Y = Realistic PRO-60_ |
Pioneer SE-L15 | Yamaha YH-1
| —
Realistic Fostex T20
Mura Vi l Brand X

B&0O U70 Bl Mura Red Se

| —

%Tmma‘{b.ﬁ Kosas HV/X

Fostex Audio-Tech A
guentegs J0 ‘ Semiiobiois 2y
Brand X B840 U70
. | : \ )

¥ r + + + + - - b - - - -~ 5
[} 1 2 3 a 5 8 9 10 o 1 2 3 a 5 7 8 9 10
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TABLE 1: HEADPHONE CHARACTERISTICS AND SPECIFICATIONS

Manufacturer 'D‘Q é@ f’o\e
(listed alphabetically) /S E
AKG Acoustics K 240 $95 | Around | 9V« | 2 | Straight | 116 IBlack 664 78 Phase inverting
77 Selleck St. Black
Stamford, Conn. 06902 Silver
4 - —— — — . p=C = B ) 4 . S - —
Audio-Technica | ATH-0.6 $90 | On 134 | 1 |Straight | 94 |Blue 374 88 | Mini phone plug
1221 Commerce Dr Blue on cord
Stow, Ohio 44224 Silver |
Bang & Olufsen u7o $100 | On 11 2 | Straight | 112 |Black 158 71 | Extensive positioning
515 Busse Rd. Black adjustmentson earpieces.
Elk Grove Viilage, lil. 60007 Silver Phase inverting
Beyer Dynamic Inc. DT 550 $83 | Around | 6'4 | 2 |Coiled 34 |Black 611 83
5-05 Burns Ave. min. |Black
Hicksville, N.Y. 11801 Gold
——_— _— -  — - - —t- +-—+ 4 — 4+ - — — S
Brand X Brand X $20 | On 2v2 | 1 | Straight 64 |Light blue| 3Z 84
Name withheld Dark blue
Silver
Denon America, Inc, AH-9 $80 On 312 | 2 [Straight | 126 |Biack 653 83
27 Law Drive | Silver
Fairfield, N.J. 07006 Black
Fostex T20 $79 | On {1074 | 1 [Straight | 110 [Black | 49 79 |Phase inverting
620 King Edward St. Biack
Winnipeg, Manitoba | Silver
Canada R3H OP2
- et ottt ot —t —
Koss Corp. HV X $60 | Around 8 2 {Coiled 38 |Brown 98 80 Superticially resembles
4129 N. Port Washington Ave. min. |Brown Realistic PRO-60 below
Milwaukee, Wis. 53212 1 | Gold [
Mura Corp. Red Set | $35 | On ] 2 1 | Straight | 151 'Red 32 85 | Comes with mini phone-
177 Cantiague Rock Rd. Vil [ Black to-phone adaptor cord
Westbury, N.Y. 11590 I Sitver
— R e — — - —
Pioneer SE-L15 $110 | On 272 | 1 | Straight | 113 [Black 49 86 Detachable cord
1925 E. Dominguez St. ! Silver
Long Beach, Calif. 90810 Silver
. _ — = IS
Radio Shack (Realistic) PRO-60 $55 | Around @ 8 2 |Coiled 42 |Black 102 80 | Superficially resembles
1300 One Tandy Center min. |Black Koss HV/X above
Fort Worth, Tex. 76102 Silver |
Sennheiser HD 420 | $89 | On | 4va | 2 |Straight | 96 |Gold 577 | 78 o
10 W. 37th St. Biack
New York, N.Y. 10018 Gold
— — B - —
Sony Corp. MDR-80T | $85 | On 2v4 | 1 [Straight | 120 {Brown 41 89 Comes with mini phone-
9 W. 57th St. Black to-phone adaptor plug
New York, N.Y. 10019 Silver
= - s 8 L _—
Stanton Magnetics, Inc. Model $70 | On 5 1 {Straight | 116 |Biue 109 86 Headband covered with
Terminal Drive XX Blue biue denim
Plainview, N.Y. 11803 Silver
- S [ e : —
Yamaha Electronics Corp. || YH-100 $95 | On 1134 | 2 |Straight | 64 |Black 282 1 79 |
P.O. Box 6660 Black
Buena Park, Calif. 90622 Black JL

reading the “Notes” in Table 2), several
stand out clearly:

® Lightweight headphones are not nec-
essarily more comfortable than heavier ones
(contrast the headphone weights in Table 1
with the results of Tests 13 and 23).

® Lightweight headphones do not gener-
ally have adequate deep bass (Test 2).

® On the average, most of the head-
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phones tested here did not have overempha-
sized deep-bass responses (most of the
scores for Test 2 were below S5).

® Out-of-the-head imaging varies widely
with the individual listener as well as with
the headphone (note the wide spreads in
Test 11).

® Most of the headphones tested were
not designed to attenuate outside sounds
(generally low scores for Test 19).

Using the Results

Before you start using the test results
to shop for a headphone, decide exactly
what you are looking for in a head-
phone. For example, if the headphone
will be used in sedentary applications, if
you’ll just be lounging around your liv-
ing room with the headphone on, the
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TABLE 2: AVERAGED SOUND/COMFORT TEST RESULTS

SOUND QUALITY: AVERAGED RESULTS

HEADPHONE
(listed . fr
alphabetically) ] ) d ] ; o AT Y o ~
AKG K240 66| 50| 66| 70| 62| e8| 61| 71| 47| 82| 64| &6
~14f 15| +13]| 218 +21) 18| +12| +19| 19| 13| 30| +14
it = 1= = C S C ' ] bt
Audio Technica 41| 33| so| &5| so| 87| s2| 70| 62| 42| 47| a9
ATH-0.6 16| 210 ~17| 18| +20| +18] +19| +16| ~15| +18| +26 | 19
B&O U70 49| 48| sof 86| s7[ 61| s7| 72| eo| 68| 49| 81
18| £15| «19| +19| 16| *17 | 15| +19| -21| »20/!| -20| +20
Beyer DT 550 || 66| 44 58| 67| 66 74 77| 78| 87 74| 64| 691
e 137 +0.7 +19 +1.8 +14 +1.2 + 1.4 & 1.1 =11 1.8 +28 +19
Brand X 28 6] 25 38| 27| a1 30| 68| 66| 40| 27| 23
“17 | 210 ~17| 16| 19| +24| 18| 22| 29| 227 /| +21 | +17
Denon AH-9 61| 32| 58| 66| 63| 64| 55| 64| 55| 68| 54 6a|
19| *10| +20| +18 | +14| *13 | +16| +16| 16| +14 r26 | £1.4
‘Fostex T20 59| 42| 48| 69| 53| 62| 64| 75 58| 7.1 51 49 |
$ 1.5 +14 +1.8 +1.7 +20 +14 = S +16 18 +2.0 x 2.7 +2.1
& £14 akd k28 |
Koss HV/X 66| 62| 61| 71| es5| 72| 71| 82| so| 75! s8] 71
= 118 +1.5 +1.8 +1.1 +18 +1.4 =127 +09 17 +1.6 2 3.0 +1.7
Mura Red s8| 30| 52| 61| 60| 60| 62| 69! 53| 856! 51| 56
Set ViI 10| 207 | +18| 217 | +13| £10.1| 17| 16| < 16| *14| =24 | 10
Pioneer SE-L15 44| 40| 47| 52| 49| 53| 46| 70| 66| 60| 47| 60
17| 13| ~22| *22 | +20| +17 ! +22| +14| 16| 19| +25 | +21
Realistic 61| 44| 56| 67| 57| 66| 64| 71| 47| 74| 56| 59
PRO-60 19| #13| +19| 14| 15| 18| 13| +17| 12| +13]| -25 | +17
] Rl ] . - |
Sennheiser 73| 41| e8| 78| 77| 78| 78| 76| 48| 79| e6a| 78
HD 420 +26| #10| 15| 13| 09| +11 | 12| 07| +19| *09 | +28 | +1.1
Sony MDR-80T || 62| 36| 56| 67| 62| 66| 64| 67| 521 58| sl e1
<16 16| +20| 19| 16| +16| +18| +17| +20| +26| +26 | +17
Stanton Model 48| 30| 36| 37| 40| 66| 47| 81| 67| 87| 38| a3
XX = 1.4 +08 SIS S Jor/ +16 +1.3 +15 +1.3 +21 +2.0 +24 +1.8
Yamaha YH-100 || 64| 53| 57| es| 57| 66| 66| 78| 63| 52| 55| 6ol
16| £10] =20] £13| +18 :1.” *13| *14] +16| +29 *2A9J *+14 |

Notes on Individual Hea
THE various headphone tests and
their results are generally self-

explanatory. Some test scores, how-
ever, result from interpretations that

dphone Tests

and a score of 10 meaning no audible
coloration.

Test 2 is a “'level” test. A score of 0
means that deep bass was totally

are not obvious.

Tests 1, 3, 4, 5, and 6 are “‘color-
ation” tests, with a score of 0 mean-
ing obviousiy colored sound quality

inaudible. A score of 10 means that
the bass was overemphasized. A per-
fect score is therefore a 5, indicating
that the bass is correctly balanced

with the rest of the phone’s response.
Test 9 is a test of how much the
headphone affects the perception of
recording noise (tape hiss and record
noise). A 0 means that noise is an-
noyingly emphasized, a 10 that it is
severely attenuated. The ideal score
in this test is a 5, meaning that some
noise, but not too much, is audible.
Test 10 evaluates how much the

scores in the sound-quality section of
Table 2 (Tests 1-12) may be of greatest
interest. If you’ll be using the head-
phone as a higher-quality replacement
for the one supplied with your personal
portable cassette player or radio, Test
13 (Weight), Test 17 (Stability), and
Test 21 (Apparent Ruggedness) might
loom larger in your evaluations. If you
‘do only live recording of pipe organs,
Test 2 (Deep Bass), Test 19 (Sound
Isolation), and Test 21 (Apparent Rug-
gedness) might be more important than
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the others. Those who tend to feel un-
comfortable with headphones altogeth-
er might do well to concentrate on the
Comfort scores (Test 23 or Figure 2).

Once you decide on the exact combi-
nation of characteristics you seek in a
headphone, use the data in the tables
not as a preselected shopping list but as
a helpful shoppin