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Those immortal words are "1Technics
no longer merely just a song  The science of sound
lyric. They're a reality. Thanks to stereo components
like the Technics Six-Disc CD Changer.

This remarkable changer not only allows you to
program up to six discs, but also lets you play any track
from any disc in any order you like, for hours on end.
Which means you can hear a little rock followed by
a little Rachmaninoff. Or go to Motown, Mozart, then
Mose Allison.

Naturally, a CD player like this has all the features
you'd expect from Technics. But it also has something
you don’t expect. The same kind of thinking that goes
into some of the most sophisticated CD players in the
world. Our professional series. Things like quadruple
oversampling for incredibly accurate sound. A high
resolution laser pickup. A floating suspension that can
permit you to rattle the walls without rattling the CD
player. And a transport system that can access any spot
on the disc quicker than you can say “Rock Around
the Cl---".

The Technics Six-Disc CD Changer. Now you
can bop till you drop without bopping up and down to
change the music every few minutes.
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0= 5 * : L dynamic range and impact that can only
Thls invitation isnt abOUt be experienced with speakers of extraor-
dinary technological heritage.
our SPeakerS' (Which, specifically, begins with the
It’s about your musiC. acclaimed, state-of-the-art $50,000 IRS V
and extends all the way down to speakers
costing just $85.
This is an invitation to hear more of your Anc!l; ;'ou'll disgover why, for 20 years,
music than you ever thought possible. most people who have experienced their
It's an invitation to bring your favorite  fayorite music through Infinity speakers
CD, cassette or LP to any Infinity dealer 10w own Infinity speakers.
for what might best be described as a
rediscovery of your music collection. \ f .
You'll experience all of the underlying | In lnlw
passages and subtle textures of the music, : 8 Kappa
revealed for the first time, as well as the full ~ We get you back to what it’s all about. Music.
Reference Standard Plate System

wensmouth Avenue, Chatsworth, CA 91311, (818) 709-9400. A Harmax Internutional Company. tn Canada: H. Roy Gray, Ltd. 14 Laidlaw Blvd., Markham, Ontario, Canada L3IPIW?7, (416} 294-4833
For the name of an Infinity home audio or autosound dealer near you, call (818) 709-9400.
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COMPROMISING WITH YOUR TAPE IS LIKE COMPROMISING
WITH ANY OTHER COMPONENT IN YOUR SYSTEW

Even the most advanced system is only as good as the tape
you put into it. Thats why Maxell has created XLII-S.
Its unique Epitaxial formula combines gammaferric oxide S
and cobalt ferrite for superior response at all frequency levels. §
The resulting superfine particles offer unprecedented clarity YIS
and briliance. And make XLII-S the perfect tape for record- 8
ing your most demanding sources. '
So match your tape to the other components in your sys- maxe "
tem and use only XLII-S from Maxell. Anything less isjust  TheTape That Delivers
kid stuff. Higher Performance.
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FrontLines

The Politics of
Loudspeakers

| Dy Michael Riggs

J

0, this has nothing to do with the election. Actually, it doesn’t have all
that much to do with politics in the usual sense of the word.

One of the subjects of Gordon Brockhouse’s article on Canadian loud-
speakers (page 38) is the Athena Project. In cocperation with most of the coun-
try’s loudspeaker manufacturers, the Canadian National Research Council
(NRC) is embarking on a research program designed to find ways of eliminat-
ing the listening room’s effect on what you hear from a pair of loudspeakers.
This is interesting and important work. In fact, there probably is'no task more
vital to improving the fidelity of music reproduction in the home.

Canada’s effort is not the only one of its kind. In Europe, KEF (of England),
Bang & Olufsen (Denmark), and the Technical University of Denmark have set
their sights on similar goals with the Archimedes Project—one of a number of
high-technology research initiatives sponsored by the governments of the EEC
(European Economic Community) under their Eureka Program. I don’t think I
have to tell you that the idea of spending tax revenues on audio research of this
kind would get laughed out of Congress if it were proposed here.

I am not saying that it necessarily is appropriate for our government to get
involved in research aimed at developing improved consumer products (al-
though one could argue that we are prone to spend incomprehensibly large
amounts of money on projects of more dubious value). But let’s look at another
consumer-technology frontier affected by this difference in approach: HDTV
(high-definition television). There seems little doubt that Japan and probably
Europe as well will enjoy HDTYV long before the United States. Why should we
trail the world’s other technologically advanced nations in this field? At least
part of the reason, I think, 1s that most other countries have strong government
involvement in radio and television. In many, the main—sometimes the only—
television network is operated by the state. If the government decides that de-
velopment of HDTYV is in the public interest, it can put money behind it without
worrying about when the investment will pay off.

Such an arrangement has drawbacks of its own, but it has advantages as
well. American television networks naturally seek a good and reasonably
prompt return on their investments—neither of which HDTV guarantees.
Technological leadership alone is not enough of an incentive, and, in the ab-
sence of a domestic consumer-electronics industry that could prosper from
HDTYV, who is going to push for it?

The situation in loudspeaker research is far more encouraging, since our na-
tion does have a large and thriving speaker industry that dominates its domestic
market and does a reasonable export business as well. Indeed, the largest Amer-
ican loudspeaker manufacturers are also among the largest and most profitable
in the world. One or two of them could afford to fund something like the Athe-
na or Archimedes projects out of their own pockets. But their work would be
theirs alone.

Perhaps it’s time to reexamine our traditional aversion to all forms of coop-
eration among competing companies and to government support of research
that will lead to private gain. The Canadian loudspeaker industry has benefited
immeasurably from its access to the National Research Council. Indeed, if not
for the work of the NRC, that country’s speakers would not be nearly as com-
petitive in the United States and other world markets as they are today. Maybe
we have something to learn from that success.

UltraVideo

This issue brings another in the series of special sections I promised a couple of
months ago. For an in-depth look at Super VHS, camcorders, and spiffing up
your home videos with a little amateur postpreduction, turn to page 51.
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€D DECAY
Lately I read that some Compact Discs
have been made with labels whose ink eats
through the protective lacquer coating on
the top of the disc and that this eventually
makes the afflicted disc unplayable. What
is the record industry doing to deal with
this problem for future CDs (as well as
those already made and sold)? What dif-
ferent materials (other than costly gold
plating) or labeling processes are being
used to extend the life expectancy of CDs
or to prevent ink-induced erosion?
I buy an average of ten CDs per month
to establish a well-stocked home music li-
brary that will last for my lifetime (Iam 31
years old). Will I eventually have a worth-
less collection of discs, or will the rec-
ord companies replace defective CDs with
noncorroding ones when I notice this de-
fect on my CDs in the years ahead?
Jeffrey L. Crunkleton
New Castle, Pa.

If the problem you describe exists, it must
be of rather limited extent. Our technical
editor, David Ranada, says that he has had
one CD (out of thousands in his collection)

succumb to oxidation, apparently because
of a hole in the lacquer coating. None of his
other discs—even those dating back 1o the
dawn of CD, six years ago—has shown any
deterioration or even any significant mea-
surable increase in error rate. And no one
else on our staff has had any discs fail be-
cause of corrosion or oxidation.—Ed.

REISSUE WISH
With the reissue on Compact Disc of nu-
merous Fritz Reiner recordings with the
Chicago Symphony Orchestra, is there
any chance RCA might also reissue his
Eroica? 1 believe this was one of Reiner’s
earliest releases with that orchestra, still
recorded in mono sound. Regardless of
any deficiencies in reproduction, I would
instantly buy this CD, since I vaguely re-
member this to be one of the most exciting
performances of Beethoven’s Third Sym-
phony I have heard.
Jacob Opper
Gaithersburg, Md.

RCA reporis that, as of the moment, there
are no plans to reissue this particular re-
cording.—FEd.

IT’S A GAS
I own a GAS (Great American Sound)
Sleeping Beauty moving-coil phono car-
tridge that has a dull stylus and a bent can-
tilever. I would like to get it fixed, but ap-
parently GAS is out of business. Do you
know where I can get service or spare parts
for this product?
Scott Socha
Chicago, Ill.

We think you're out of luck on your Sleep-
ing Beauty (made in Japan, by the way).
However, you probably would be better off
getting a new cartridge anyway, since beiter
models are available now for less money
than you probably would have to spend to
get yours repaired.—FEd.

ANALOG IS OKAY

Like most audiophiles, I appreciate the
great advantages of the Compact Disc. To
me, its sonic superiority to cassette or
LP is obvious; the complaints some crit-
ics have made about the medium stem, I
think, from the very exactness of the for-
mat’s performance. However, the record
and audio industries often seem intent on

Five years ago,

_the P5-10 got great reviews.

In 1983, Rolling Stone said; “..the PS+10 loudspeakers
by Design Acoustics could be the last pair you'll ever
buy.” High Fidelity commented; “The overall sound is
smooth, clean, and detailed.” Ovation noted that the
PS+10; “provided a very open and transparent sound
with excellent and stable stereo imaging.”
And Stereo Review concluded that;

o ¢

In a store near you.

ature today.

LOCIT

...the PS+10s delivered a smooth, balanced sound...
(enabling them) to fit almost anywhere both aesthet-
ically and acoustically”’

A MODERN-DAY CLASSIC
The PS+10 continues to earn thousands of new friends
with its unique Point Source™ design. The PS+10 has the
smallest possible front face, to eliminate diffraction and
reflections that blur the stereo image from ordinary book-
shelf speakers. Plus a down-firing 10" woofer that is al-
ways exactly coupled to the room, regardless of its location.

ALWAYS UP-TO-DATE
Over the years, the PS+10 has been constantly refined
and improved. Al this adds up to a speaker with im-
pressive sound, that easily fits into the smallest room
neatly and unobtrusively. Write for dealer list and liter-

DESIGN*
ACOUSTICS

An Audio-Technica Company
1225 Commerce Drive, Stow, OH 44224



Huey Lewis And The
News—Small World

(Chrysalis)

Richard Marx
(EMI-Manhattan) 369611

Grover Washington, Jr.—
Then and Now {(Columbia)
371476

Schubert—Quintetin C
Major Juilliard String
Quartet, Bernard
Greenhouse

{CBS Masterworks) 371104
Spyro Gyra—Rites of
Summer (MCA) 370767
Randy Trevis—Old 8 x 10
(Warner Bros.} 370643

Patti Smith Group—
Dream Ot Life (Arisia)
370478

Europe—Out of This World
(Epic)

Stryper—In God We Trust
{Emigma) 370361

Hank Williams, Jr.—Wild
Streak (Warner Bros /Curb)
370320
David Sanborn—Close Up
(Warner Bros.} 370304

Dvorak—Piano Trios F
minor Op. 65; E minor Op.
90 “Dumky" Yo-Yo Ma,
Emmanuel Ax, Young Uck
Kim (CBS Masterworks)
370189
Pat Benatar—Wide Awake
n Dreamland (Chrysalis)
370528

37419

Thacy Chapman (Elekira)
369892

Steve Winwood—
Roll With It (Virgin)
371211

Van Ha[en—bu812
(Warner Bros.) 369371

Sade—Stronger Than Pride
(Epic) 368027

Wynton Marsalis Quartet
—Live At Blues Alley
(Columbia) 370080-330088

Schumann—Cello
Concerto. Yo-YoMa; Davis,
Bavarian Radlo Sym.

(CBS Masterworks) 369843

Bob James—The Scarfatti
Oialogues (CBS Master)
369835

John Williams—The
Baroque Album
(CBS Master) 369769

Claude Bolting—Piano
Bolling's Greatest Hits
(CBS) 369751

Talking Heads—Naked

(Fly/Sire) 369397
George Howard—
Reflections (MCA) 369314

Bobby McFerrin—Simple

Pleasures
(EMI-Manhatian) 369306

Murray Perahia, Piano—
Schubert: Sonata. Op.
Posth., D. 959 Schumann:
Sonata, Op. 22

{CBS Maslerworks) 369207
Prince—Love Se:

{Paisley Park} 369124

INXS—Kick (Atiantic) 361519

Slug Ehipping and hand/i™
MMh membership

Polson—Open Up And Say
.Ahh! (Capitol/Enigma)
368688

Chicago® 19 (Repnise)
368829

Mozart—Violin Concerti
Nos. 1 & 4; Rondo, K. 269.
Cho-Llang Lin; Leppard &
English Chamber Orch
(CBS Masterworks) 368274

Cheap Trick—Lap Of

Luxury (Epic) 368050
Basla—Time And Tides
(Epic) 368043

REO Speedwagon—
Greatest Hits (Epic) 367672
Michael Tilson Thomas—
Beethoven: Symphony No
3(CBSMaster) 367441
Brahms— Double Concerto.
Isaac Stem, Yo-Yo Ma;
Abbado, Chicago Sym.
(CBS Master) 367250

Jutio iglesias—Non-Stop
(Columbia) 367094
Canadlan Brass—Bach:
Art Of The Fugue

{CBS Master) 366740

Beethoven—Symphony
No. 9. Norrington, The
London Classical Players
(Ange) 365619
Guns N' Roses—Appetite
For Destruction (Geffen)
359984

Robert Plant—Now and
Zen(Es Paranza) 366716
Daryl Hall & John Oates—
ooh yeah! (Arista) 365775
Neville Marriner—The
Academy Plays Opera
Academy Of St. Martin-in-
the-Fields (Angel) 365601
George Harrison—Cloud
Nine (Dark Horse) 365494
Placido Domingo—A Love
Until the End of Time (CBS)
365262
James Taylor—Never Die
Young (Columbia) 365189
Andres Segovia
Collection, Vol. 1 Music

By Bach

(MCA Classics) 362293
Michael Jackson—Bad
{Epic 362079

Sting—. . .Nothing Like The
Sun {A&M) 361675

Bruce Springsteen—
Tunnel Of Love (Columbia)
360115

Kiri Te Kanawa—Sings
Gershwin (Angel) 359745
Aerosmith—Permanent
Vacation (Geffen) 359075
Best Of The Doors
(Elektra) 357616-397612
Grateful Dead—in The
Dark (Ansta)
Jimmy Page—Outrider
{Geften)

c‘\ 5 -
Eiton John—Reg Strikes
Back (MCA) 370536

Ay Salno - Sonnemibay 3

| - L )
Mend=Issohn Violin
Concerto—(Angel) 366872

Gloria Estefan & Miami
Sound Machine—Let It

Loose Epic) 356279
Whitney Houston—
Whitney (Ansta) 356154

Vladimir Horowitz, Plano
—Favorite Encores
(CBS Masterworks) 355164

U2—The Joshua Tree

(Island} 354449
The Police—Every Breath
You Taxe... The Singles
(A&M) 348318

Buddy Holly—From The
Orig. Master Tapes (MCA)
348110

The Beach Boys—Made In
U.S A {Capitol) 346445

Chuck Berry—The Great
Twenty-Eight (Chess)
34

3657
Barbra Streisand—The
Broadway Album
(Columbia) 342097

Billy Joel—Greatest Hits
Vois. 1 & 2 (Columtna)
336396-336390
Stevie Wonder—Orig.
Musiquarium I-Greatest
Hits (Tamla) 314997-394999

Led Zeppelin IV (Atlantic)
291435

Robert Pafmer—Heavy
Nova (EMI-Manhatian)
370395

Wynton Marsalis— Baroque
Music For Trumpets
(CBS Master) 364695

George Michael—Faith
(Columta) 362228

Eagles—Greatest Hits 1971-
1975 (Asylum) 287003

Simon & Garfunkel—
Greatest Hits (Coiumbia)
219477

Viadimir Feltsman—

American “Live” Debut

{CBS Master)
365254-395251

Foreigner—Inside
Information (Atiantic) 364018

Pretenders—The Singles
(Sire 362541

Neit Diamond—Hot
August Night Il
(Columbia) 362277-392274

10,000 Manlacs—In My
Tribe (Elektra) 361600

Diane Schuur And Count
Basie Orch. (GRP) 361048

Billie Holiday—From The
Orig. Decca Masters
MCA 354985

Fleetwood Mac—Tango In
The Night
(Warner Bros.) 354902

Introducing The Hardline

Here's an exciting selection of new
hits and all-time tavorites...each one
will make an ideal gift for someone on your
Christmas list. . .or a welcome addition to
your own collection.
To get any 6 CDs for 14, just fill in and mail
the application—we'll send your CDs and
bill you for 1¢ plus shipping and handling
You simply agree 1o buy 4 more CDs (at
regular Club prices) in the next two
years—and you may then cancel your
membership anytime ofter doing so
How the Club works. About every four
weeks (I3 times ayear] youllreceive the
Club’s music magazine, which describes the
Selection of the Month. .. plus new hits and
old favorites from every field of music. In
addition, up 10 six times a year, you may
receive offers of Special Selections, usually
ot a discount off regular Club prices, for a
total of up 1o 19 buying opportunities

If youwish to receive the Selection of the
Month, you need do nothing—it will be
shipped automatically. If you prefer an
alternate selection, or none at all, fill in the
response card always provided and mail it
by the date specified. You will always have

Selections with two aumbers contoin 2 CDs ond count as 2

atleast 10 days in which to make your
decision. If you ever receive any Selection
without having 10 doys to decide, you may
returnit ot our expense.

The CDs you order during your
membership will be killed ot regular Club
prices, which currently are $1298 1o $1598

plus shipping and handling. (Multiple
unit sets may be somewhot?ﬂgher After
completing your enrollment agreement you
may cancel membership at any time; if yo
decide 1o continue as a member, youll be
eligible for our money-saving bonus plan. It
lets you buy one CD at half price for each
CD you buy at regular Club prices
10-Day Free Trial: We'll send details of
the Clubs operation with your introductory
shipment. if you are not satisfied for any
reason whatsoever, just return everything
within 10 days and you will have no further
obligation. So why not choose 6 CDs for Ie
night now?

ADVANCE BONUS OFFER: As a special
offer 1o new members, take one additional
Compact Disc right now and pay only

$695. Its a chance to get a seventh
selection at a super low price!

write In both numbers

CBS COMPACT DISC CIA B: Terre Haute, I\ 47811

€ 1988 CBS Records|Inc. |

357087 Crowded House—Temple According To Terence
Of Low Men (Capitol) Trent D°Arby (Columbia)
370387 370. 361618
[_CBS COMPACT DISC CLUB, 1400 N. Fruitridge 038/”8j
PO. Box 1129, lerre Houte, Indiono 47811-1129 l

Pleose accept my membership opplication under the terms outlined in this advertise-

ment. Send me the 6 Compoct Discs listed here and bill me I¢, plus shipping and
handling for oll six. | ogree to buy four more selections, o regulor Club prices, in the
coming two years—ond moy cancel my membership ot any time ofter doing so.

My main musicol interest is (check one):
But ! may olwoys choose from any categoryj

Hard Rock [] Soft Rock 0O Jozz

Robert Piant, Huey Lew:s & The News, David Sanborn,
Pat Benotor Steve Winwood Spyro Gyra

[J Pop/Easy Listening [ Classical*

Neil Diomord, Barry Manilow, Viadimir Horowitz

Johnny Matais, Ray Conniff Yo-Yo Ma
Mrs. _ S S p—
Miss 2rintFrst Nam. Iniha lastName
Address__ e — _Apt
City — —
State—____________ Zip__ —
Doyouhave a VCR?(04). [ Yes [ No
Do you hove o creditcord?(03). O Yes (O No BFH/XK  BRI/XM

ADVANCE BONUS OFFER: Also send me
one more CD right now ot the super low price
(* of just $6.95, which will be billed to me.

[ ]

Note: we reserve the right 1o reject any opplication or cancel any membershep, These offers
not ovailable in APQ, F’go AEosLo Hawaon, Puerto Rico: write for details of olternative offer.
Canodian resicents servied lrom Taranto. Applicable soles tax added ro oll orders.
|L_Cossicol members serviced by the CBS Clossical Club

I
I
|
l
[
|
|
|
Mr. '
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|
|
I
I
l
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|
|
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promoting the idea that for music to be
worth buying, it must have been produced
entirely in digital—not just in the final
stage, when it is released as a CD.

As a recording engineer, I have used
both analog and digital tape recorders,
and though I must agree that most digital
machines perform as claimed and are easy
to operate and maintain, they are still very
expensive. They are, in fact, beyond the
means of most average-size recording fa-
cilities. Consequently, many studios are
still equipped with high-quality analog
decks, which in the hands of'a skilled engi-
neer will give superb results. If the engi-
neer has taken the time to maintain and
align the machine properly, making sure
that all the many variables are within
specification, the sound upon playback
will be accurate. (A normal alignment
procedure for an analog tape recorder can
take from 15 minutes to two hours; the
digital units I have used require no align-
ment and no maintenance except for head
cleaning.)

What about tape hiss? If one of the
many professional noise reduction sys-
tems is employed, this problem will quick-
ly disappear. I admit that many such sys-
tems sometimes slightly alter the sound
quality, but there is one that comes close to
being perfect: Dolby Spectral Recording,
or SR. Infact, a recent demonstration con-
vinced me that there is no sonic difference
between a digital recording and a well-
made Dolby SR analog recording.

Finally, it is important to realize that
there is much more to making a good re-
cording than picking the right tape deck.
It takes a committed attention to a large
number of details, ranging from aligning
the tape machines to choosing the mikes to
something as simple as making certain ev-
eryone involved knows where to go, and
when. I would still rather work with a digi-
tal recorder, but that alone will not guar-
antee a good recording. In short, don’t
pass up a recording just because it lacks
the coveted “DDD"” symbol: You may
never know what you missed.

Ray D. Fishel
Austin, Texas

Hear, hear! Our technical editor, David
Ranada, expresses similar sentimentsin his
July 1986 “Bits & Pieces’ column.—Ed.

SHATTERED DREAMS

In your June “Crosstalk™ column, some-
one asks about making dubs of tapes con-
taining subliminal messages. His ques-
tion was whether the subliminal message
would be erased if a dub were attempt-
ed, as claimed by the manufacturer. Mr.

Klein answers that he should not bother
with such things because their effective-
ness has not been proved.

But this does not answer the reader’s
question. You should have said that the
original tape cannot tell whether it is being
listened to, copied, or both, so a condition-
al erasure of the subliminal message would
be impossible. The reader did not seem
dissatisfied with the product, so by telling
him to get real, you destroyed the placebo
effect. His question was about dubbing,
not about the efficacy of subliminal mes-
sages on audio tape.

James K. S. Hahn
(no address given)

THE BEATLES: ALMOST ALL IS SAID AND DONE
Thank you and your writers for the excel-
lent job you have done in reviewing the
Beatles on Compact Disc [**One, Two,
Three, Four!”, June 1987; “Glimpse the
Truth,” November 1987; “Coming Down
Fast,” February 1988; Past Masters, Vols.
Iand 2, July 1988].

Now that all is said and done, I would
like to see a listing of the Beatle tracks that
still have yet to see the laser of digital:
mono/stereo versions, alternate takes, etc.
I would also appreciate some idea of what
the CD versions of The Decca Sessions and
The Silver Beatles are all about.

Drew Daubenspeck
Germantown, Tenn.

Popular Music Editor Ken Richardson re-
plies: Every Beatle album from Please
Please Me 10 Yellow Submarine originally
appeared on both mono and stereo LPs.
On CD, the first four albums are mono, all
others stereo. Therefore, we have yet to hear
the stereo versions of Please Please Me,
With the Beatles, A Hard Day's Night,
and Beatles for Sale and the mono versions
of Help!, Rubber Soul, Revolver, Sgt.
Pepper’s Lonely Hearts Club Band, The
Beatles, and Yellow Submarine.

As for alternate takes—separate mixes
with varying vocal or instrumental char-
acteristics that go beyond the basic sonic
difference between mono and sterco—.J. P.
Russell’s The Beatles on Record /ists the
Jollowing songs that appear in versions ad-
ditional to those now on CD: “‘All My Lov-
ing,” “All You Need Is Love," “‘And I Love
Her,”’ “‘Blackbird,” *“‘Blue Jay Way,"’
“Day Tripper,”’ “Don’t Pass Me By,”’
“From Me to You,” *“‘Help!", “Helter
Skelter,” *“I Am the Walrus,” “I Call Your
Name,” *I Feel Fine,” *I Should Have
Known Better,” “If I Fell,” “I'll Cry In-
stead,” “I'm Looking Through You,” “I'm
Only Sleeping,” “Komm, Gib Mir Deine
Hand,” “Money,” “Norwegian Wood,”
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Computers and Communications

The NEC DS8000U VCR
is the most advanced snow
removal system on the
market. Because it's the
first super VHS with Digital
Video Noise Reduction.

It gives you over 400 lines

of horizontal resolution for

PLOW.

finer picture detail.

But what'’s really special
is the DS8000U reduces
video noise by digitally
processing and correcting
both the luminance and
chroma signals.

Sowhetherit’slive broad-
cast or tape playback, you

get the sharpest, clearest

For more information call (312) 860-9500 x 3210.  NEC Home Electronics (USA), Inc

picture you've ever seen.
How much of a difference
can a VCR really make? Take
a look at the DS8000U. It
will become very clear.
NEC. Because certain
things in life simply cannot

be compromised.

NE



“0b-La-Di, Ob-La-Da," ‘*‘Paperback
Writer,” *“Penny Lane,* “'Please Please
Me,” “Sexy Sadie,” “Sgt. Pepper’s Lone-
ly Hearts Club Band (Reprise).” *Slow
Down,” “Tell Me Why,” “*Thank You
Girl,” “We Can Work It Out,” and “Why
Don’t We Do It in the Road?” In addition,
reader Howard Weber of Los Angeles, Cal-
ifornia, mentions the following tracks as
having alternate takes not yet on CD:
“Back in the US.S.R..” “Birthday,” “Got
to Get You Into My Life,” “Honey Pie,” ™I

T

E

Don’t Want to Spoil the Party,” “Match-
box, " “Savoy Truffle,” “She’s a Woman, ™
“Taxman,” “Tomorrow Never Knows,"
“What Goes On," “While My Guitar Gent-
ly Weeps,” und **Yellow Submarine.” And
remember that the mono Sgt. Pepper is in
general somewhat different from the stereo
version: Beatle authority Allan Kozinn
identifies alternate mixes not only for the
title track’s reprise but also for the title
track itself, “‘Lucy in the Sky with Dia-
monds,” and “She’s Leaving Home.”* We

MOVE AROUND
WITH PLUG-IN SOUND!

(-

SCHOTZ 1CHanOsL

 ——

The only wireless speaker system that
puts stereo in every room.

Experience the latest in wireless space-age
technology with Recoton's WIRELESS 100!
Enjoy crisp, clean sound everywhere -
minus the static!

Easy to install, just plug the WIRELESS
100's exclusive transmitter into your main

Winner of a Design and Engineering Award at the
1987 Consumer Electronics Show.

1988 Recoton Corp

10

stereo system or portable CD player and
nearby AC outlet. Plug the companion
speakers into any AC outlet —in your
bedroom, kitchen, den, patio, basement
anywhere. Extra Recoton W101 companion
speakers may be added to work from your
main WIRELESS 100 system.

So don't restrict your stereo listening area.
Set yourself free and move around with plug-in
sound with Recoton's WIRELESS 100 stereo
speaker system.

RECOTON
e rec AN,
TeRaRe s Doy
( STEREO SPEAKER SYSTEM

46-23 CRANE STREET, LONG ISLAND CITY. NY 11101

1-800-RECOTON

don’t have the space here 1o specify exactly
what all of the above variations are—and
many of them are slight—so I'd suggest
that you pick up a copy of Russell’s book, as
well as the July 29 “‘Beatles Spectacular!™
issue of Goldmine magazine.

I'd also suggest that you not pick up
copies of The Decca Sessions and The Sil-
ver Beatles on Compact Disc: This materi-
al, recorded during the Beatles’ studio au-
ditions for Decca in January 1962, was
never meant 1o see the light of day, much
less the laser of digital. In fact, lawyers for
the Beatles are working to stop the manu-
Sacture and distribution of the two CDs.
(The lawyers already have succeeded in
stopping sales and further shipments of
The Decca Sessions, pending the outcome
of that case.) The recordings in question
first appeared on various bootleg LPs in the
1970s, and even though the same material
has since become widely available on
“legitimate” imports from Canada and
Japan, the recordings are still bootlegs as
they now appear on CD, according 1o the
Beatle lawyers. By the way. a copy of The
Silver Beatles did make its way to our
offices; the sound was respectable, but I
honestly can’t imagine why anyone (even
an acknowledged Beatle freak like yours
truly) would want 1o spend money on a CD
of an audition. If you're really desperate,
look for one of the LP versions.

Although in agreement with much of Ken
Richardson's review of Past Masters, Vols.
I and 2,1 am somewhat perplexed over his
statement that halfway through the last
verse of "She Loves You,™ *‘the entire
soundstage does a flip.” How is it that a
mono recording’s soundstage can do a
flip? What is heard is a prominent appear-
ance of the ride cymbal that Mr. Richard-
son mentions. Can it be, after all those
mono/stereo and LP/CD comparisons,
that Mr. Richardson has flipped?
John W. Thiele
Milwaukee, Wis.

Mr. Richardson replies: Seems so, doesn’t
i1? (Maniacal laughter.) You are certainly
correct that a mono recording can't per-
Sorm what my regretiably imprecise lan-
guage claims it can. I do hear more than
Jjust the prominent appearance of the cym-
bal, however: Both the vocals and the jangly
guitar drop down in the mix at the same
time the cymbal sharpens, resulting in a
much duller overall sound—a disturbing
change that is not present on LP versions.
Listen again and see if you don't agree.

All letters should be addressed 1o The Editor. Hicn
FipeLiTy. 825 Seventh Ave., New York. NY. 10019,
Letters are subject to editing for brevity and clarity.
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“Henry Kloss. Member of the Audio Hall
of Fame. Creator of Acoustic Research in the
1950's, KLH in the 1960's, and Advent in the
1970's—the dominant speakers of their dec-
ades—now brings you Ensemble: the best-
sounding speaker system of this era”’

Ensemble. By Henry Kloss.

Ensemble is the first of a new generation of
stereo loudspeaker systems. It combines two
bass units, two mid- to high-fre%:]enw satellite
units and something you won't find in any hi-fi
store on earth:

Your living room. Which now, because of
Ensemble's unique “double-dedicated” design,
becomes a totally integrated part of the sound
propagation process givi ﬁlyoftliﬁ)erfectly bal-
arf1ce energy mrougﬁ',c;ﬁ? e full ten octaves
of music.

The first speaker system
that doesn’t cheat you out of either

bass or space.

The fundamental octaves that so much of
music is built on....

The almost subaudible but pal?able
sounds generated by the big pipes of the organ,
the bottom of the acoustic or electric bass, the
low notes of the synth..

The frequencies completely ignored in the
so-called “mini-speakers™ now in vogue. ..

Ensemble provides them. With two dedi-
cated, acoustic-suspension loudspeakers whose
jobs are solely to reproduce the bottom two
octaves of musical significance.

Atacompact 12"x21"x4.5; they're small
enough to be placed where m%u produce the
best sound, minimizing “standing waves,” and
without visually overpowering your room.

Beneath the couch, on top of the book-
shelf, or under the poted plant...wherever the
ear dictates, the eye won't be offended.

As for the other
8 octaves of music.
The rest of the sound specrum, from a
nominal crossover of 140 Hz, is 2410 oA
reproduced by a stereo pair of __« 5
two-way satellite units. Each #%-7#
incorporates a low-frequency s $4
driver, crossing over at 1,900 ‘%3
dH]zato a direa-ragiatoélb t\meeter
t goes beyond audibility.
They are small enough (4"x5"x8"
high) to set the sound stage wherever
you want it. Finished in
scratch-proof, gunmetal

, they will
%oez Iigogd.?e}or aeﬁ/ferime.

tTODoAllOver Acai
ThisISHowId

#a

What Henry Kloss tells his friends:

Every dme | came out with a nea speaker
at AR, KLH, or Advent, my friends would
ask me, “Henry, is it worth the extra money
for me to trade up?** And every time [ would
answer, “Mo, what you've already gpt is still
good enough”’

But today, with the introduction of
Ensemble, I tell them, **Perhaps now is the
time to give your old speakers to the children’

Overcoming the fear
of paying too little.

This is more difficult than it may
sound. Because the Ensemble System
sells for an introductory price of only
$499. And it can be jarming to accept the
notion that a product actually ;
outperforms others costing
several times more.

The second thing you must
overcome is the misdirected notion
that you must go to a dealer showroom and
listen to the speakers.

Because the fact is, the only way to
anreciate the astonishing sound reproduction
of this unconventional system is to audition it
in your own room environment. Therefore,

Sxgns e sell direct to you, not to dealers.
By rEhone, by mail, or by our

ont door. With a straightfor-
5. ward 30-day money-back
retun policy.

There is a wager you can make, if you don't
mind taking mongy from house guests.

Place Ensemble’s satellites where they're visile.

Be Then hide one of the bass units under the sofa,
L and put the other on the floor with a plant
onit. When your friends arrive, bet them
to point out where the bass is coming from.
They ll point to the satellites. Every time.

It

Ss)eakm' g directly to
the people who make Lﬁ’e speaker.

P our knowledge, no other hi-fi manufac-
turer invites you to call, talk about, and buy the
system. (“Hello, Mr. Sony?" Try that.)

In fact, the easiest way to buy Ensemble is
to call us with your credit card in hand, and
speak with an expert who will be happy to walk
you through everything you want to know
about the system. For literanure, for informa-
tion—or to order—the toll-free
number is 1-800-252-4434,
Mon.-Thurs., 9-9, Fri. and
Sat., 9-6 Eastem Time.

(In Canada, 1-800-525-4434.)
Fax # (617) 332-9229.

The Ensemble Stereo System:

2 bass units, 2 satellites, 100
JSfeet of wire, mounting units,
intelligent documentarion,
and a-warm body. (Your
Cambridge SoundWorks
audio expert.

_—

| 154 California St., Newton, Massachusetts 02158

| Send more information
Send Ensemble risk-free for 30 days, for $499*

|
|
I
| I'mpayingby O Check ] MC O Visa [J AmEx I
| Accx. Number. Exp |
| P |
| |
Address._
| City State Zip |
Phone (Area Code) Number. |
FOR IMMEDIATE SERVICE: 1-800-AKA-HIF1 |
MA residents add 5% sales tax.
!_‘Ptus freight. Call and ask. Suite 103N_J

000
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Introducing the most powerful expression
of a new technology:

The Bose® 10.2™ Series I Direct/
Reflecting® system with Acoustimass®
speaker technology.

Inside and out, it’s a speaker unlike any other.
The new Bose 10.2 Series || speaker successtully har-
nesses a series of audio technologies to take the listener
one step closer toward the goal of all speakers: the real-
ism of live music. The 10.2 Series |l speaker combines
the most powerful version of Acoustimass speaker
design available for the home with the proven, critically-
acclaimed benefits of a Bose Direct/Reflecting® system
The result: a musical listening system with no compro-
mises —one that's at home in any environment.

Technology in harmony with home
aesthetics.

Moreover, the 10.2 Series Il system brings lifelike sound
into the living environment without overwhelming it. Each
speaker’s genuine wood veneer, hand-crafted Acousti-
mass enclosure produces the bass necessary to make
even the most demanding music come to life, yet
requires just one square foot of floor space. The system’s
Stereo Targeting® arrays precisely shape and control
sound, providing listeners—regardless of where they
stand or sit—with full, balanced stereo sound from both
speakers. Wherethe
speakers look best is also
where they sound best.

Greater musical
realism with any
sound source.

Like all Bose Direct/
Reflecting® speakers, the
10.2 Series |l system is
designed to accurately
reproduce much of the
clarity and spaciousness of
live music. This strict atten-
tion to sonic detail is carried
through to the lowest notes,
where Acoustimass
speaker technology pro-
vides much of the realism
and impact normally expe-
rienced only inthe concert
hall. The system’s purer
sound provides the
dynamic range and high
power capability required
for optimum results with
any audio or video system
and software—especially
digital.

How an Acoustimass® speaker works.

A\
s THES)
Acting Uike

F,IswnAir Soring 4 ‘
LR

|
/

Acoustimass Speaker Conventional Speaker

Improving speaker performance means first reducing distortion. The design of
an Acoustimass® speaker substantizlly reduces distortion (see diagrams and
graph). The benefits of this patented speaker technology are purer sound and
Left: An Acoustimass speaker launches sound into the room using two masses
of air working like pistons (B&C, darker blue), rather than by a surface vibrating
directly inta the room. The sound launched into the room by the Acoustimass
speaker’s air pistons is the purest sound that can be produced by present
technology

Right: A vibrating cone radiating directly into the room (D) produces unfiltered
sound.

Cone Excursion Comparison.
(lower excursion means lower distortion)

Eaximum
Excursion

Graph: The distortion
produced by any speaker -2 7mm
rises dramatically with euzinc

Cone Excursion Comparison

&3mm

its cone motion, or ex- Hiaunch
cursion. At port-tuned Do
frequencies, atypical 4

Acoustimass speaker's 5mm

cone has less than (e

1/16 the maximum i
excursion” of sealedand ;..
ported cones. Insidean  @/esinch)
Acoustimass speaker, the 19mm
interaction of the air ftz8inery
springs with the air

masses in the ports

produces a very high

pressure at the surface of e
the cone. This greatly Port Frequency
reduces the cone's excur- Bl sered B Portea
sion, and therefore

reduces distortion. The air springs act with their respective masses to form low-
pass filters, removing any small distortion components generated by the cone

*based on cone

Upper
Port Frequency

B 2coustimass

easurements at 128 walts nput

Judge for yourself.

Ask your authorized Bose dealer to demonstrate the
new Bose 10.2 system with Acoustimass speaker tech-
nology against any other speaker—and hear the differ-
ence far yourself. For more information, call Bose
Corporation toll-free at 1-800-444-2673 between 9 a.m.
and5p.m. EST.

w -/ /7 =

Better sound through research.



Danish Platter
Bang & Olufsen’s Beogram 9000 tangen-
tial-tracking turntable ($450, without car-
tridge) can be used separately or, prefer-
ably, with the lovely Beocenter 9000 re-
mote-control music system (‘‘Currents,”
December 1987). The fully automatic
model, which can be started without low-
ering the tonearm (for cleaning a rec-
ord), has a sensor that detects the size of
the record and sets the correct speed.
B&O’s proprietary tonearm suspension is
said to prevent internal and external vibra-
tions from being transmitted to the stylus.
A choice of five B&O cartridges is offered,
starting at $70. Bang & Olufsen of Ameri-
ca, 1150 Feehanville Dr., Mount Prospect,
111, 60056.

Your Name Here

The Identadisc uses a heated die to perma-
nently imprint your initials and social se-
curity number around the center hole of a
CD (any five- or three-inch variety). The
process takes less than 30 seconds. The die
is custom-made and mailed to you within

L

B&O turniable maiches Beocenter 9000 sysiem.

about two weeks, after you return the ID
information card. Your ID (e.g., social se-
curity) number is automatically registered
with Identadisc, which provides a toll-free
number for reporting or checking on lost
or stolen discs. A marked CD would, as

The CD-BOX
shown in light oak.

Hills Products introduces the CD-BOX compact disc storage
system. A stand alone unit, it fits the space intended for records
in most audio-video furniture and wa f
Finished in your choice of light or dark oak, walnut, or {)lack, its
two smooth-sliding drawers hold up to sixty CDs (single, double,
or triple), with dividers that keep discs upright and organized.

30 day, money-back, satisfaction guarantee.

The CD-BOX $64.95 to $69.95. Dimensions: 6 1/4" w, 12 3/4" h, 14 3/4" d.
To order or for information call Hills Products: 1-800-247-2018.

Designed and manufactured in the USA

By Hills Products Inc.

PO Box 1015, Hillsboro, NH 03244, 603-464-3999

—

The CD-BOX"

Elegant, Efficient
CD Storage

Compact Discs Do
Almost Everything Better
Than LPs...

But They Don't Fit In
Record Cabinets!

systems perfectly!

[Fap=s]

the Identadisc system proliferates, be con-
sidered of little value 1o a thief planning to
resell it. Warning labels for the CD cases
are provided.

Identadiscs should be hitting the mar-
ket now for around $50. If there is no deal-
er near your home, the company—Hi-
Pro-Tech—says it will sell direct. Based
on the sample CD sent to us, the Identa-
disc imprint looks as if it were done at the
pressing plant. A more sophisticated ver-
sion is currently being used by the Libra-
ry of Congress for its collection of CD-
ROMs. Hi-Pro-Tech, P.O. Box 1357.
Lansdale, Pa. 19446.

Pullout Premiere

Proton has done a nice job integrating
the handle in its first removable car cas-
sette/receiver, the high-power, auto-
reverse CR-560 ($359). Features include
Dolby B noise reduction, two sets of
preamp outputs, and a front-panel mini-
jack input for portable CD players. The
Schotz IT FM tuner section is designed to
minimize noise without trading off stereo
separation. Proion Corp.. 737 W. Artesia
Blvd., Comptron. Calif. 90220.

Polk Picks
The SDA SRS/1.2 (52,998 per pair) is a
new and improved version of Polk’s top-
of-the-line Stereo Dimensional Array
loudspeaker. You may already be familiar
with the purpose of SDA circuitry: to
eliminate interaural crosstalk and there-
fore expand the stereo image in all three
dimensions. Contributing to this is the
driver complement: a stack of four dome
(Continued on page 96)



Who we are. And how you can hear the difference.

NAD is the world’s leading designer of
& reasonably priced audiophile-quality
. stereo components. From enormously
*. powerful amplifiers to modest-
appearing receivers. From unique multi-
CD players to advanced tuners and
cassette decks. NAD equipment is the
best in design and performance, In
value, in ease and simplicity of opera-
tion, and in genuine usefulness of
We features.
But there are so many good components out there, you might say.
Well, consider this. Designed in Boston and London by American
and European engineers, NAD equipment happens to be the insider’s
choice. It is the equipment secretly owned by the technicians and
staff of other audio companies. It is the equipment those companies’
engineers recommend to, and buy for, their parents, grandparents,
even their in-laws. It is the equipment that journalists and audio-
society members get for themselves. In fact, NAD has become the
ovewhelming choice of the most knowledgeable consumers.

Why? Because it performs brilliantly, it sounds superb, it's
rugged and reliable, and it is utterly easy to understand and use.

We invite you to see and hear the difference at your local NAD
dealer.

NAD

NAD(USA), Inc., 575 University Avenue
For the music, pure and simple. Norwood, MA 02062 (617} 762-0202
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TapeTracks

Two Wrongs
Don’t (Always) . . .

Edwin Land at Polaroid discovered that Newton was

wrong: that “yellow™ light doesn’t necessarily make
us see yellow, or “‘green’ light green. We name the light
after the color we normally see as a result of its wave-
length. But given an abnormal condition like, say, a dark-
ened room into which only a limited portion of the nor-
mally visible spectrum is allowed to intrude, our
perceptive faculties can be cajoled into thinking we see
the full visible range, more or less.

Specifically, the Polaroid team was photographing
multicolored objects through two color filters to get a
pair of black-and-white transparencies. When images
projected through similar filters were carefully superim-
posed, one on the other, the viewers thought they could
see the full spectrum. But the real shocker was that the
projection filters could be quite different from those used
in making the transparencies. The only rule, it seemed,
was that the shorter-wavelength image had to be project-
ed through the shorter-wavelength filter (for example,
photographing through orange and green filters and pro-
Jecting, respectively, through yellow and blue filters).
Even for quite extreme combinations, the color range in
the image appeared quite natural—as long as no white
light was also present for spectral-range comparison.

What all this has to do with audio taping, I'll get to in
a moment. First, I must tell you that Polaroid’s search of
the patent literature revealed that the phenomenon had
been discovered and patented earlier in the century.
When the process came on the market, however, it didn't
work. The cause, Land figured, was that the developers
of the process had switched to the brand-new orthochro-
matic film introduced by Kodak. Its color balance was
much more even, and it no longer acted as an inherently
“filtered” medium to make the effect work.

Now, about tape. I keep hearing about techniques that
achieve wonders by deliberately ignoring standards and
doing something *‘wrong.” Do your cassettes sound dull
when you play them on your car system? Try recording
with Dolby B but leaving the noise reduction off for auto-
motive playback. Or switch to a really “hot” tape on
your five-year-old deck and let the resulting high-fre-
quency peak (because the deck is underbiased for the
tape) act as an equalizer. Better yet, record on ferric tape
with the chrome/metal EQ, if your home deck allows
this mismatch, and play back as normal ferric in the car.
This will boost the highs right out the window.

Now, I'm all for creative ingenuity, and experiment-
ing with your tape system can be a very useful learning
exercise. But before you go committing yourself to a non-
standard recording approach, consider carefully what its
consequences may be. You won'’t have your current
equipment forever, and a technique that works now may
make your tapes unplayable later. Even a change in tape

SOme twenty years ago, a team working with Dr.

By Robert Long

brand or a cleaning of your deck can turn your clever fix
into a fiasco. Let’s say, for example, that the initial prob-
lem is simply that the azimuth of the head in your car
player is seriously misaligned—as many are, even when
the unit is brand new. Rather than making boosted-highs
copies on your home deck, you’d be better off getting the
car player aligned. Then it will play any standard tape
right—assuming you make use of appropriate noise-
reduction options.

Fooling around with Dolby noise reduction is partic-
ularly problematic. Unfortunately, Dolby Laboratories
itself has long promoted the notion that Dolby B and tre-
ble controls are to some extent interchangeable. Its atti-
tude may have calmed misgivings about the now almost
forgotten Dolby FM broadcast system, but it also created
a class of recordists who have no qualms about leaving
the Dolby switch in the wrong position. Don’t rely on
your ears for this one, especially with Dolby C; since the
circuitry works dynamically, a deliberate mismatch can
sound fine on one input signal and unacceptable on an-
other that has different dynamic properties.

For the same reason, precisely where equalization
takes place with respect to the Dolby *“loop” can be im-
portant (defining “inside the loop™ as being between
Dolby encoding and decoding, and *“outside the loop™ as
being before encoding or after decoding). In effect, azi-
muth misalignment introduces an unwanted high-fre-
quency rolloff inside the loop. Ideally, any high-frequen-
cy boost intended to right that wrong should also occur
inside the loop. Only if the Dolby circuitry can decode
the corrected signal, rather than the uncorrected one, can
you hope to prevent false decoding and the dynamic re-
sponse variations it creates. This in-loop adjustment tech-
nique was first used in NAD decks with their treble-
adjusting Play Trim controls.

From this point of view, it would seem better to try
correcting for an azimuth-error rolloff by using a deliber-
ate underbiasing of the tape (which occurs inside the
Dolby loop, of course) than with an equalizer at the out-
put of the deck. But without instruments to measure re-
sponse and distortion, both of which are greatly affected
by a change in bias, you have no control over the degree
of correction. In extreme cases, the change in bias can
even alter output level enough to throw off the Dolby
decoding.

No, there’s a lot to be said in favor of doing things the
right way to begin with and not trying to Rube-Goldberg
your way out of a problem. If you go with a clever expe-
dient, you're likely to discover sooner or later, as did the
inventors of the original black-and-white color process,
that it no longer works. I've had dozens of letters from
readers who can no longer successfully play their tape
collections because of just such an expedient. Don’t let it
happen to you.
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TheAutophile

Test Drive:
Blaupunkt System

aybe it's my upbringing, but something prevents
M me from reviewing superexpensive systems in-

stalled in exotic cars. I figure a really pricey sys-
tem ought to perform well, and then half the review
would be needed to explain why you might want to spend
that much. Besides, 1 probably wouldn't bother listening
to a system if someone put it in a Ferrari or a Lambor-
ghini. I'd accept the car, of course—so keep those offers
coming. I told Blaupunkt that I wanted to try its new
CD/tuner (the Chicago) in a system powered and equal-
ized by its new and bigger Parametric Sound Amplifier
(the PSA-168) and to hear some of its new speakers. And
put all of this in a regular car—you know, the kind regu-
lar people drive.

Sure enough, that’s what was delivered, in the form of
a 1988 Mercury Sable. A beautiful black one, too, with
power everything and very bushy red-velvet seats that
seemed somewhat anachronistic in a car with the Sable’s
modern character.

Before we get to the equipment, a little history. Blau-
punkt traces its name back to 1923 Berlin when, as Ideal
Radio-Telefon-und-Apparate Fabrik, its best-performing
radios were marked with a blue dot by quality inspectors.
Smart shoppers soon began to ask for those radios, the
ones with the blaue Punkt, or “*blue dot.” In 1933, Ideal
was purchased by Robert Bosch Corporation, an automo-
tive parts supplier now widely known for its fuel-injection
and antilock braking systems. Five years later the compa-
ny's name was officially changed to Blaupunkt-Werke,
and in 1954 Blaupunkt car radios entered the U.S. mar-
ket. The link with Bosch has played a key role in the de-
velopment of the custom-equalization modules used in
the two PSA models.

As I've mentioned before in this column (November
1987), custom equalization involves correcting the fre-
quency-response anomalies resulting from the difficult
acoustics of a car’s interior and its less-than-ideal speaker
locations. Because an equalized system is specific to a
particular car model, car manufacturers are in a unique
position to offer such systems as a factory-installed op-
tion. And so they do, in conjunction with some well-
known American speaker companies. We now count, in
order of appearance, six such joint ventures: Delco/Bose
(GM), Ford/JBL, Chrysler/Infinity, Acura/Bose, Nis-
san/Bose (in Nissan's 1989 Maxima), and Audi/Bose (in
Audi's new 100 and 200 sedans). Blaupunkt looked at
custom equalization, saw that it was good, and recog-
nized an opportunity: Most of the world’s automobiles
pass through the Robert Bosch facilities. Blaupunkt
could develop a program to measure the acoustics of
these cars and create equalization modules that could
simply be plugged into a Blaupunkt amplifier. Hence was
born the PSA-108, a moderately priced add-on power
amp that can bring custom equalization to any system in

. By Christopher J. Esse

a wide range of new and existing cars.

Last February, I reviewed a system (in a Buick
LeSabre) built around the PSA-108. A switch was in-
stalled that enabled me to go back and forth between
equalized and “straight™ sound. The improvement with
the EQ was striking and served as a reminder of how a
car's acoustical space contorts sound. The PSA-168 is
simply a higher-power model, rated maximally at 40
watts by four channels, or twice the power of the 108.
The EQ modules are the same, although more have been

Blaupunkt’s Chicago CD-player/tuner handles CDs in cartridges.

added since, most of them for Japanese cars. When you
purchase a PSA, you'll find not only a list of the EQ
modules available but also the replacement Blaupunkt
speakers recommended. The original frequency-response
measurements in the various cars have been in most cases
made using Blaupunkt speakers all around. So a scientific
basis exists for using the recommended Blaupunkt speak-
ers in a PSA system. However, it seems logical that much
of the benefit of the equalization would accrue even with-
out replacing your existing speakers, as long as they are
the original factory models or name-brand models of sim-
ilar style (e.g., single-dnver, two-way, three-way).

For the Mercury Sable (and the similar Ford Taurus),
Blaupunkt specifies its own XL-1612 two-way speakers
($240 per pair) for the front but let’s you retain the fac-
tory-installed 6-by-8-inch drivers in the back. The XL-
1612s are one of three XL Series speakers featuring dome
tweeters that can be removed and installed in a separate
location. In the Sable, the tweeters were mounted in the
dashtop cutout and their companion 6%;-inch woofers
were fit into the front door enclosures. Going somewhat
against its own recommendations (for this car), Blau-
punkt decided to replace the Sable’s back speakers with
two of its own. These were the three-way QL-6915Ts
($250 per pair), members of the company's new QL
Series of speakers featuring dome tweeters and translu-
cent woofer cones made of a quartz and polypropylene
composite.

As installations go, this one was pretty simple: Out
with the old speakers, in with the new; out with the old
head unit, in with the Chicago CD/tuner. The PSA-168
was mounted behind the backseat and accessible through
the trunk. All of Blaupunkt’s new head units, including
the Chicago, use the company's “UniFit” installation sys-
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tem, which consists of interchangeable
mounting rims and snap-in side fittings for
neat installations in both DIN- and 1SO-
style radio openings (the latter found
mostly in Japanese cars). UniFit models
can be installed through the front of a
DIN opening or from behind an ISO open-
ing (the nosepiece is then attached from
the front). Most UniFit head units (in-
cluding the Chicago) can be converted to
pullout status by the addition of a *Quick-
Out™ bracket and a handle.

The Chicago CD/tuner ($800) is won-
derfully simple to operate. One knob at the
upper left is used to switch power, control
volume, adjust balance (pull out), and
switch between tuner and CD (push in). A
protruding tab operates the fader; below
are sliders for bass and treble. To the right
is the Transreflective LCD display, very
easy to read (even in daylight) and show-
ing all essential operating information. To
its right are the tuner and CD controls,
which dominate the front panel. Buttons
numbered 1 through 10 for the AM and
FM presets also serve as direct-access keys
for CD tracks (another button marked
*+ 10" must be pressed first to cue track
numbers between 11 and 99). The tuning
and track-skip buttons are likewise
shared. You can enter the manual tuning

WEST PRICES AVAILABLE!

L0
QVER 10,000 TTEMS IN STOCK!

TMMEDIATE SHIPMENT!

VIDEO RECORDERS. .. TELEPHONES. . .
CAMCORDERS . . .COPIERS & FAX. ..
TELEVISION.. .CELLULAR. . .AUDIO PRODUCTS. ..

RGA MAGNAVX QQuasar
uniden SHARPE Canon
@) Zmerson. JVC Panasonic

ITT Cobra: @) BELL Phones

GENERAL &B ELECTRIC SONY

Also Available . . .
MICROWAVES. . .RADAR...CB...SCANNERS. ..
COMPUTERS. . .PRINTERS. . .SECURITY SYSTEMS

GUARANTEED LOWEST PRICES!
MONEY-BACK GUARANTEE!
MONTHLY **SPECIALS" MAILERS!
ALL MERCHANDISE WARRANTED!

$10 MEMBERSHIP FEE—REFUNDABLE!
M-F 9AM-TPM SAT 9AM-3PM CDT

=) Home =
B Y Buying Club, inc. —

1-800-228-0997 ";uoek 312-459-5612

P.0. BOX 624 WHEELING. IL 60090
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The Blaupunki PSA-168 power amplifier takes custom equalization modules for specific car models.

mode by pressing a button marked “m."
The AM/FM band selector doubles as the
CD eject switch. The only remaining but-
ton, labeled **scan,” enables you 1o sample
every receivable radio station for about
eight seconds or each track on a CD for
ten seconds.

That's it. I can think of one addition-
al feature I might have wanted—manual
scanning for CDs—but on the whole I ad-
mire the Chicago’s uncluttered faceplate
with large buttons and utterly familiar
controls. Incidentally, stereo FM blending
of weak signals proceeds gradually and
automatically all the way to mono, if nec-
essary. Not incidentally, the tuner circuit-
ry is relegated to a separate, hideaway
chassis, which is a bit out of step with the
latest, single-chassis CD tuners.

Perhaps the most distinctive mark of
the Chicago, other than its superior con-
trol layout, is that it uses the cartridge
loading method for CDs. Before inserting
a CD into the mouth of the unit, you insert
itinto a special cartridge that is something
like a thinner version of a CD jewel box.
You buy a bunch of these protective car-
tridges, load them with CDs, and then you
don’t have to wrestle with the jewel box
when it comes time to change a disc. I find
the cartridges themselves a bit of a pain 1o
pry open, but the concept is not without
merit.

Now, I've been keeping you in suspense
about the system’s performance for a rea-
son. First, the very good news. The Chica-
go's CD section performed flawlessly: Its
cueing action was quick, and it never once
skipped on a disc. I can also give the tuner
high marks overall, although I would like
to have been able to lower the sensitivity
level to skip unlistenable stations during
seek tuning. That leaves the PSA-168 and
the speakers, and brings us to the not-so-
good news.

The back speakers produced all of the
bass—not just the deepest notes—but
were weak at middle and high frequencies.
They sounded muffled, as if they hadn't
been EQ'd at all. Conversely, the front
speakers produced nothing resembling
bass, even though they are capable of de-
livering some upper bass when you raise
the bass control. This made the system
very difficult to balance: No matter where
you set the fader, your ears would perceive
either too much treble in front or not
enough treble in the back. I don't disagree
so much with the behavior of the front
speakers—it is really the back speakers
that are causing the difficulty.

I've heard the PSA system do wonders
in a Buick LeSabre. So what happened in
the Sable? First, results might have been
better using the Sable’s original back
speakers, on which the EQ supposedly is
based. Second, the Sable's back shelf is a
dreadful place for any speaker. The steep-
ly sloped rear window and the backseat
headrests create an acoustic nightmare.
One can imagine high frequencies being
reflected off the window and right onto a
headrest, never to reach a listener. In fact,
you can hear the missing highs by sticking
your head right over the speakers. In the
Sable, Blaupunkt's EQ was doing a great
job, just not enough of it. On the other
hand, perhaps the overall dose of EQ was
correct but was not administered to the
front and back in the right proportions:
Blaupunkt's measuring microphones may
very well have “heard” a smooth frequen-
cy response, not being capable of the direc-
tional sensitivity of the human ear.

Although I have reservations about the
effectiveness of the Sable EQ, I remain
very impressed by the Chicago CD/tuner
and am still very much in favor of the PSA
system in general—based on its per-
formance in other cars.



Report preparation supervised by Michael Riggs, David
Ranada, Christopher J. Esse, Robert Long, and Edward J.
Foster. Laboratory data (unless otherwise indicated) is
supplied by Diversified Science Laboratories.

ssentially, NHT’s Model II is a
| Efour-piece stereo speaker system

that comes in two enclosures. The
upper sections of each unit are built like
NHT Model I satellite speakers, down to
the symmetrically angled baffles that di-
rect the sound inward even when the
speaker backs are parallel to the wall
behind them. NHT calls this design ele-
ment Focused Image Geometry. The
bottom sections of the Model II each
contain roughly the equivalent of the
NHT Octave bass modules (designed
primarily for use with a pair of Model
Is), but in a more vertical format to fit
the overall enclosure design. All the
drivers are thus a fixed distance from the
floor, allowing more precise system engi-
neering for the expected room placement
than is possible with separate woofers
and satellites. The close family resem-
blance among all NHT models—even to
the black (or white) laminate finish—
isn’t surprising. The company, whose
full name is Now Hear This, is barely a
year old, and the Model I and II are its
first two products (or three, counting the
Octave module for the Model I).

The woofer in each Model II enclo-
sure consists of a pair of 6';-inch poly-
propylene-cone drivers, one above the
other at the bottom of the column, to
benefit from the reinforcement of floor
coupling. The crossover to the midrange
driver, which is the same size as the
woofer cones, is at a surprisingly low 80
Hz. At 3.3 kHz, the midrange crosses
over to a 1-inch tweeter. These crossover
points have been chosen in order to avoid
the range between 250 Hz and 1,000 Hz,
where the ear is said to be most sensitive
to the interference anomalies resulting
from feeding a given frequency to two
acoustically dissimilar drivers.

The two sets of drivers—the dual-
cone woofer and the midrange/treble
group—have separate removable grilles
made of stretch fabric mounted on a thin
pressboard frame to minimize diffrac-
tion. Electrical connections are made at
heavy-duty gold-plated multiway bind-
ing posts recessed near the bottom of the
back panel, which is otherwise finished
the same as the other surfaces.

For the measurements, DSL placed
the Model I1 39 inches out from the wall:
a position that, as the brief owner’s man-
ual suggests, may produce superior ster-
eo imaging but not the pronounced bass
more typical of a speaker near a corner

or, at least, against a wall. The back of
the speaker was parallel to the wall, so
the baffle, and therefore the drivers, were
aimed more in the direction of DSL’s off-
axis mike than its on-axis one.

To some extent, then, the on- and off-
axis curves are interchanged compared
to those for a more conventional speak-
er, but the high-frequency response is so
similar in the two that this point has little
relevance. The difference is greatest in

the range of the usual floor-reflection
dip, which is sharply focused in the 315-
Hz band of the off-axis measurements.
Outside of this band, response is excep-
tionally smooth, with a relatively gradu-
al rolloff to about 50 Hz; both curves
stay within about 3%, dB, relative to
the “music band” average, from the 100-
Hz band up. Again, more energy would

(Continued on page 23)

R'erggtrts

NHT Model II
Loudspeaker

Dimensions: 7 by 37 inches (front), 113/
inches deep.

Price: $800 per pair.

Warranty: "Limited,” five years parts and
[abor

Manufacturer: Now Hear This, Inc., P.O.
Box 1228, Fullerton, Calif. 92632.
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PLAY OFF S-UFFLE REMOTE SENSOR

Everything has limitations. Including conventional But getting all the data off the disc is only the first
CD players. step. Getting it to your ears is at least as important.
That's because 16-bit digital processing simply That's why Onkyo developed the Acculinear D/A
isn't accurate enough to retrieve all the data that's ~ Converter. And individually calibrates each one to
on a disc. So some of the music is lost. minimize crossover distortion. This unprece-

dented accuracy means you'll be able to listen to
music, even at low levels, and still hear the
delicate harmonic structures that distinguish a
Gibson guitar from a Martin.

Onkyo’s linear 18-bit technology, on the other
hand, assures you that all the musical information
gets processed. So you don't lose anything. Even
the subtle clues that tell you about the space the
music was recorded in. And how well the engineer
chose the microphones.

Dual Acculinear D/A Converters
with calibrated accuracy to ‘|
] the 4th Significant Bit

V Exclusive Opto-Coupling Modules
[ use light to transmit digital data
| and reduce harshness.

Onkyo's extensive use of optical transmission
techniques instead of conventional wiring further
increases musical enjoyment. Proprietary Opto-
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BX 7580

DIGITAL DOMAIN

Coupling Modules at critical circuit junctions
eliminate Digital Signal Interference (DSI) and its
consequent metallic harshness. So you can enjoy
the sound of the Philadelphia Symphony without
wondering if the entire string section was playing
aluminum violins.

The power supply combines low impedance/low
loss transformers, regulators, and capacitors for
high stability and isolation.

!

Dual transformers in the DX-7500
thoroughly isolate digital
and analog stages

In addition, the critical D/A converters benefit
from Opto-Drive, a new Onkyo technology that
uses LED/phototransistor arrays for the ultimate
in current stability and operating accuracy. Which

means that any sonic variations you hear will be in
the music, not in the disc player.

And the best part? We didn’t reserve these
technical innovations for one outrageously
expensive flagship model. All the musical
benefits are affordable.

Yes, this is the New Digital Domain.

Audibly significant technology.
Enhanced musical enjoyment.

The New Digital Domain.
Starting at less than $600.

Enter it today at your Onkyo dealer.

ONKYO

200 Williams Drive, Ramsey, NJ. 07446 201-825-7950

If you would like further information, write for the
White Paper on digital technology.



THE ARMY HAS THE
FIERCEST HELICOPTER IN THE WORLD.

TS0 B

HERE'S WHAT'S IN IT FOR YOU. -
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It can see in the dark. And attack without beingseen.  Laser tracking and targeting technology. Avionics systems
Rain or shine, it can strike like lightning. Its fast, mean,  unequalled anywhere in the world.

and smart. e Army can train you to repair and maintain those sys-
But the Apache attack helicopter doesn't fly by itself. ~ tems—important skills that can help you get an edge on life.
It needs trained experts to keep it at its most ferocious. So talk to your Army recruiter. Or call 1-800-USA-ARMY.
You can be one of those experts. And find out how you can get under the skin of an Apache.
If you're interested in electronics, theres a lot inside an Once you've seen what’ inside, you'll be glad its on

Apache to challenge you: Infrared night vision sensors. your side.

ARMY. BE ALL YOU CAN BE.



(Continued from page 19)
have resulted below 100 Hz had the
speaker been against the wall.

Impedance fluctuates between 3.4
ohms (at the woofer-range minimum,
near 65 Hz) and 15.8 ohms (at 3 kHz, in
the midrange/tweeter crossover). It is
less than 8 ohms at all frequencies below
700 Hz and more than 8 ohms at all high-
er frequencies but relatively smooth
throughout. This suggests that it should
be a relatively unquirky load for typical
amplifiers to drive, though the fairly low
lie of the curve below 700 Hz may cause
the speaker to draw somewhat more cur-
rent than some other 8-ohm models.

Measured at a sound-pressure level
(SPL) of 85 dB, distortion averages well
under Y, percent except in the deep bass.
This climbs to about 1 percent at 95-dB
SPL and more than 3 percent at 100-dB
SPL. Neither this test nor the 300-Hz
pulse test (in which it handled the equiv-
alent of 27.6 dBW, or 570 watts, peak
into 8 ohms) suggests that the Model 11
is about to run out of steam at any rea-
sonable drive level, however.

Narrow speaker enclosures can facili-
tate excellent stereo imaging, as they do
in the Model I1. Not only is the speaker’s
imaging crisp and unequivocal, but the
stereo stage holds up well as you move
around the room—which is part of the
intent in angling the baffle as NHT has
done. As with a number of other recent
speakers, when you move in the direc-
tion of one enclosure you will tend to
move out of its treble “‘beam™ and into
that of the opposite enclosure, so that the

resulting level difference counteracts the
“precedence effect’” that would other-
wise pull the image toward the nearer
speaker.

For the listening tests, I tended to
prefer the Model 1Is away from the wall
to maximize this particularly enjoyable
aspect. This position left them a little
bass-shy for some music and emphasized
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what strikes me as a slightly hard tre-
ble sound—a subjective judgment that
many listeners will not share, I think,
perceiving it instead as enhanced clarity
or detail. Whatever you call it, it isn't a
significant coloration, and the midrange
and treble are very smooth overall.

The Model IIs represent, as NHT in-
tended, good sonic value for their price
range. In addition, their compactness
and dramatic styling should make them
welcome in many contexts. In the end,
however, their most endearing quality is
perhaps that unusual angled baffle,
which makes so much technical sense
and pays real sonic dividends. Few
speaker companies have made so strik-
ing a debut. Robert Long

Sensitivity (at 1 meter; 2.8-volt pink noise)
89dB SPL
11.3 ohms

Average Impedance (250 Hz to 6 kHz)

ost new high fidelity loud-
speakers are introduced ac-
companied with some sort of

brash technological fanfare. Laser inter-
ferometry, FFT testing, unique con-
struction, rare and costly driver materi-
als, exotic driver placement, weird
cabinet shapes, and unusual operating
principles have all made their heralded
debuts—to widely varying critical ac-
claim. Now comes the Snell Type C/II,
with seemingly little to offer besides the
three points listed under “Technical Phi-
losophy and Goals” in Snell’sdescriptive
brochure: truly accurate frequency re-
sponse, advanced design techniques, and
listening tests. There's no mention of the
driver or diaphragm materials used, or
of the components used in the crossover.
How refreshing!

For the record, the C/II is a rather
tall, floor-standing vented system em-
ploying a 10-inch polypropylene-cone
woofer, a S-inch plastic-treated-paper

midrange, and a 1-inch treated-cloth
soft-dome tweeter. On the back panel are
the vent and, at center top, a rear-firing
Y,-inch dome tweeter that can be deac-
tivated by a toggle switch next to the
speaker terminals (which are located
above the vent). The connectors are
heavy-duty, gold-plated multiway bind-
ing posts that accept dual banana plugs.
Instructions and the necessary connec-
tors are given for a conventional hookup
and for biamplification. Crossover fre-
quencies are at 275 Hz and 2.7 kHz for
the front-panel drivers; the rear tweeter
operates primarily above 12.5 kHz (ac-
cording to Diversified Science Laborato-
ries’ measurements). So far, there is
nothing out of the ordinary, except for
possibly the rear-facing tweeter, which
has appeared on earlier Snell models (in-
cluding the Type Ci reviewed in the June
1986 issue, and to which the C/II bears
practically no other resemblance).
(Continued on page 27)

' Snell Type C/I1
Loudspeaker
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Front Row Center. No crowds. No traffic. No standing in line. “enight and every nght,
t1e best szazs n the house are right here. In front of the Picneer A.D-3030 e bination
V/CDViLzserDisc " p ayer.

Simply put, LaserDisc players de'ive the best picturs and scund you @1 get. Tre
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“You might use
your car for pleasure,
but insuring it is
a business decision.”’

RAYMOND BURR

1 /
Here S Why. e ® With the cost of auto

insurance, particularly with two or more cars, yvou must
make informed decisions. The right insurance company
with the right coverages, with the proper limits at
appropriate rates. Those are business decisions that require
the advice and counsel of an Independent Insurance Agent.
We represent several fine companies. .. not just one. ..so
vou choose the right policy at the right price, with the
right service. An Independent Agent —alwavs a good
business decision.

-
( I/f,’é%,’}’é””’ INDEPENDENT INSURANCE AGENTS OF AMERICA
Agent, ...and the insurance companies they represent EYeCTr R ey
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(Continued from page 23)

Cabinet finishes available are genuine
oak or walnut veneer, or a black veneer,
all with black grille cloths. The speak-
er is finished on the top and sides only,
the front and back panels being painted
black. The grille—with diffraction-re-
ducing rounded edges—fits around, in-
stead of in front of, the front panel and so
is an integral part of the speaker design.

Although the C/I1 is sold in cosmeti-
cally matched pairs, no special care has
been taken to match the two speakers
acoustically. Instead, each is said to be
matched in response to “within a frac-
tion of a dB of [Snell’s] original proto-
type speaker.” To achieve this, Snell ad-
justs the crossover components to match
the characteristics of each unit’s specific
drivers.

Where the C/IIs differ from most
speakers is in the design of the prototype
that each C/II must match, for Snell in-
tends the “truly accurate frequency re-
sponse” mentioned above to hold not
only directly in front of the speaker, but
off-axis as well. The Snell literature ex-
plicitly cites the usually underplayed im-
portance of controlled off-axis response
in reducing the sonically detrimental ef-
fects of early wall, ceiling, and floor re-
flections. To that end, off-axis response
is said to be optimized at 30 to 45 degrees
and at 60 to 75 degrees. This has been ac-
complished by the use of computerized
measurement and simulation facilities
to help select the drivers and design
the complex, 24-dB-per-octave cross-
over network. The latter is said to con-
tribute to better off-axis response at the
crossover frequencies. Full double-blind
listening tests are used to confirm the
prototype’s meeting of the design goals
and its ability to hold its own against
competing models.

That these measures have been very
successful is confirmed by only a cursory
glance at DSL’s response plots, made
with the back of the speaker 37 inches
away from the wall behind it and with
the rear tweeter turned on. The company
claims for the C/II an on-axis, anecho-
ic response of =1 dB from 65 Hz to 20
kHz, and, for once, I'm prepared to be-
lieve a manufacturer’s speaker-response
spec. Ignoring the 5-dB dip at around
300 Hz (which appears in most of our
speaker-response measurements and is
the combined result of a floor reflection
and the measurement setup—as con-
firmed by some ad hoc measurements in
the HIGH FIDELITY listening room), the
response DSL found can be character-
ized as an unusually flat +1.5 dB from
about 100 Hz on up to 20 kHz. More ex-
traordinary is the flatness of the off-axis

response, which can be identically de-
scribed. This degree of similarity be-
tween on- and off-axis measurements is
unprecedented in my years of writing
and editing speaker reviews. Even in-
cluding the 300-Hz dip, the on- and off-
axis responses are still closely matched
and both fall within 12.5 dB of flat from
60 Hz on up.

Naturally, the speaker’s impedance
curve is not nearly so flat, but it none-
theless presents no unusual problems.
The minimum impedance of 3.9 ohms is
reached at 100 Hz. At the high end,
switching on the rear tweeter lowers the
impedance at 20 kHz from 8.4 ohms to
4.1 ohms. Based on pink-noise measure-
ments, DSL found the average imped-
ance of the C/II to be 8.8 ohms, which is
in close agreement with Snell’s 8-ohm
specification. P

Rasstis

Dimensions: 141/ by 46 inches (front), 113/
inches deep.

Price: $1,890 per pair.

Warranty: 'Limited,” five years parts and
abor.

Manufacturer: Snell Acoustics, Inc., 143
Essex St., Haverhill, Mass. 01830.
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Ragstis

The C/II's sensitivity is significantly
higher than that of the earlier Type Ci.
And in DSL’s 300-Hz pulse test, the
C/11 accepted the full output of the test
amp (equivalent to 578 watts, or 27.6
dBW, into 8 ohms) and delivered a cal-
culated peak sound-pressure level (SPL)
of 119 dB at one meter. Snell says that
the C/I1 is *“suitable for use with amplifi-
ers rated from 20 to 250 watts"—a rec-
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c/m
+5
e Y. o, L S e INT—aNY
] —/ /\‘ e sl e N
-5 // boundary-dependent region |
on-axis response
-10 .- -l- off-axis (30°) response
HZ 20 50 100 200 500 1K 2K 5K 10K 20K

Sensitivity (at 1 meter; 2.8-volt pink noise)
901/4dB SPL
Average Impedance (250 Hz to 6 kHz) 8.6 ohms

ommendation with which I concur.

Distortion performance, particular-
ly at low frequencies, was also good, with
THD (total harmonic distortion) re-
maining at about 1 percent or lower over
the entire audio band at the 85-dB SPL
test level and 1Y, percent or lower at 90
dB. At 95 dB, the woofer started to show
signs of strain (2, percent at 160 Hz), as
did the midrange (2%, percent at 1 kHz).
At a very loud 100 dB SPL, the worst
distortion figures were 5", percent at 160
Hz and 4Y; percent at 1.6 kHz.

Regardless of these findings, the C/11
played plenty loud enough for me, and
with no obvious sense of strain. In fact,
the clarity of the speakers in musically
complex, high-level passages struck me
as unusually good, depending, of course,
on the program material. With this
speaker, as with all speakers of basically
neutral character, the sound quality you
perceive will be simply that of the re-
cording. If the recording is misequalized,
overmiked, or poorly reverbed, the C/11
will expose these faults. While the speak-
er will not cover up the sonic problems of
a recording, neither will it impose its
own distinctive sound on the music. If
the recording provides pinpoint images
with a great sense of depth, the C/II will
generate a stereo stage with analytical
precision and the appropriate sense of
spaciousness and depth.

Especially impressive is the C/II's
reproduction of well-recorded voices—
which are rather rare in these days of
electronic voice processing. Massed
strings also sounded very good: a bit for-
ward perhaps, but definitely without the
steely sizzle of a speaker in which the
high frequencies are poorly balanced.
Disco has appropriate *‘sock™ but no

headache-inducing boom. And although
the very lowest frequencies are slightly
rolled off, strong organ pedal notes of 30
to 40 Hz come through clearly; but this
characteristic obviously depends more
on the listening room and speaker place-
ment than does reproduction of voice or
string recordings.

Snell gives only very general recom-
mendations for placing the C/Ils. “If
they are used on the shorter wall of the
room, they should be at least three feet
from the side walls,” or else you should
place absorptive materials on the adja-
cent walls to reduce the level of early re-
flections. As with most front-firing
speakers, moving the C/IIs closer to the
wall behind them increases the bass lev-
el, while pulling them farther out into
the room increases their ability to gener-
ate a sense of depth. For those who like
punctured carpets, the C/IIs come with
optional spiked feet that insert into holes
in the bases of the enclosures.

Aside from this one bow to audiophil-
ic fashion, the Snell Type C/11 has few of
the high-tech trappings of present-day
loudspeaker construction. But it makes
up for a rather conservative technical
background by its sound quality, which,
inits cleanliness and neutrality is as thor-
oughly up-to-date asany new diaphragm
material. The outlandishness of Snell’s
claim in the product brochure that “the
Type C/II's compare favorably with
speakers more than twice their price”
stems not from exaggeration but from
understatement. David Ranada

ABOUT THE dBW

We currently are expressing power in terms ol
dBW-—meaning power in dB with a relerence (0
dBW) ol | watt. The conversion table will enable
you to use the advantages of dBW in comparing
these products to others for which you have no
dBW figures.

WATTS dBW WATTS dBW
1.0 0 32 15
1.25 1 40 16
16 2 50 17
20 3 63 18
2.5 4 80 19
3.2 S 100 20
4.0 6 125 21
5.0 7 160 22
6.3 8 200 23
8.0 9 250 24

10.0 10 320 25
125 1 400 26
16.0 12 500 27
20.0 13 630 28
25.0 14 800 29
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alk about déjd vu! Henry Kloss—
Thaving left Acoustic Research,

which, by the standards of those
days, made speakers of remarkable fidel-
ity for their small size—became a co-
founder of KLH and made speakers of,
among other things, remarkable fidelity
for their tiny size. Then he founded Ad-
vent, which financed his experiments in
projection TV with the sale of speakers
of remarkable fidelity for their modest

of satellite speakers containing the
tweeters and midrange drivers (though
Kloss prefers the term ‘“woofer” be-
cause, technically, they are the descen-
dants of the woofers in his KLH micro-
speakers), plus a pair of woofers (well,
according to Kloss, “bass anits”). All
are finished in black with metal grilles
over the drivers. Connections are made
to heavy-duty gold-plated binding posts.
Pairs of hookup wires in twc lengths (20

Té

Reggtrts

Cambridge

SoundWorks

Ensemble

size and even more modest price. Next,
he founded Kloss Video, which im-
proved on the Advent projectors but of-
fered no separate speakers (although the
Kloss video projectors did offer remark-
able video fidelity). And now, guess what
he has designed for his latest company,
Cambridge SoundWorks: a loudspeaker
that offers remarkable fidelity for its
small size and moderate price tag.

The Ensemble, as it is appropriately
named, consists of four enclosures: a pair

and 30 feet) are supplied. Any configura-
tion that parallels each satellite with its
associated woofer will work. The options
are clearly diagrammed in the owner’s
manual.

The satellite enclosure has rounded
front edges, doubtless intended to pre-
vent diffraction, and is exceptionally sol-
id and acoustically inert. To facilitate
mounting in some situations, the back
panel has both a screw-head “keyhole’™
(for which screws are supplied) and a

Lgudpeaker

.

Dimensions: Satellites, 54 by 81 inches
(front), 4 inches deep; woolers, 4V, by 113
by 21 inches.

Price: $499 plus shipping.

Warranty: 'Limited,” five years parts and

labor.

Manufacturer: Cambridge SoundWorks,
154 California St., Newton, Mass. 02158.

N O VEMZBER

19 8 8

29

TONY PETTINATO



IN'I'RODUCING SOUND
AS IT WAS MEANT TO BE HEARD
IN PLACES IT WASN'T.

For years, Baby Advent® bookshelf speakers proved subwoofer creates a 165 watt three-way speaker system
that you don't need a lot of space to enjoy accurate sound. by directing the high and midrange frequencies to the
With our new Mini-Advents and Mini-Advent/Subwoofer Sys-  Mini-Advents while handling the bass frequencies itself.
tem, you can get that sound in places you never dreamed of. The amazing thing is that our subwoofer can give

Mini-Advents are designed for people with little room your system extra bass and added power while remaining
for loudspeakers. Less than a foot tall, they fit on out of sight. Only seven inches tall and twelve
hookshelves. Tables. Even walls and ceilings, . inches wide, it fits neatly in any corner and
when using optional mounting brackets. Per- ) sounds great behind couches or plants.
fect for completing a surround sound systemn. Like all our speakers, Mini-Advents are

THEY'RE SMALL, BUT DEFINITELY NOT | designed to look as good as they sound. Made
SHORT ON SOUND. Our 5%" high excursion = with real pecan wood, they'll look terrific wher-
woofers and 2" polycarbonate dome ever you put them.
tweeters supply Mini-Advents with 120 watts 3 Now that you know all about these great-
peak power—quite powerful for speakers / sounding loudspeakers that take up little
this size. Tuned bass ports, too. So that - * . space, take a little time oGiTAL
Mini-Advents get every ounce of bass from and listen to a pair at your -
such a small speaker cabinet. nearest Advent dealer. READY

FOR EVEN GREATER SOUND FROM SMALL

SPEAKERS, THERE'S OUR SUBWOOFER SYSTEM.
When connected to the Mini-Advents, our V \

Sound as it was meant to be heard.




female camera-tripod thread. At the
bottom of the panel is a recess for the
binding posts. The tweeter, which is a
one-piece cone/dome similar to the tre-
ble drivers in previous Kloss-designed
speakers, is crossed over at 1.9 kHz to
the 3Y,-inch midrange driver—which, in
turn, rolls off steeply below 125 Hz in
Diversified Science Laboratories’ near-
field measurements. Nominal crossover
to the bass unit is at 140 Hz.

The bass enclosure is a sealed slab
with the 8-inch woofer mounted in one
of the broad faces. The binding posts are
recessed into a long side, close to the
woofer. The manual says that almost any
position in which you want to place the
woofer is acceptable (assuming that it
sounds good there), but that the driver
must be at least one inch from any sur-
face it faces. Special stand-off feet are
supplied for this purpose, so that you
can, for example, place one woofer face-
down on the floor and the other directly
above it.

The watchword of the manual, in
fact, is “‘experiment.” Because of the ex-
treme placement flexibility offered by
the design, this emphasis is well founded.
The manual is first-rate in both writing
and illustrations, and it clearly spells out
the considerations that you should be
aware of in placing the four elements of
the Ensemble. In addition, the company
has taken a cue from the computer in-
dustry and set up a toll-free phone num-
ber via which technical support is avail-
able to its customers.

DSL tested the speaker with the satel-
lite on a stand 38 inches high and against
the wall. The bass enclosure was placed
upright on the floor directly below, with
the woofer firing straight out from the
bottom end of the baffle. The response
graph shows the usual dip associated
with the floor reflection (here centered
on the 315-Hz band in both traces) but is
otherwise very flat. On axis, the remain-
ing data are within +3%, —3 dB (with
respect to the “music band” average)
from the 63-Hz measurement up. The
off-axis spread is similar, with just a hint
of beaming at the extreme top.

The system’s combined impedance
curve averages a little above 8 ohms but
shows two minima below 4 ohms. One
lies in the region of the crossover be-
tween bass and midrange and dips lowest
(to 3.2 ohms) just below 150 Hz; the oth-
er falls to 3.8 ohms at about 450 Hz. If
you plan to drive another speaker pair
from the same amp, it would be wise
to make certain that either the minimum
impedance of the other speakers is
relatively high or that the amplifier
can comfortably drive low-impedance

loads (many can do this).

Measured distortion is not particu-
larly low, and a 1-kHz distortion *‘hot
spot’’ showed up consistently. At the
lowest sound-pressure level (85 dB) used
in these tests, harmonic distortion above
the deep bass averaged less than 1 per-
cent, with the benign second harmonic
more prominent than the third. At the
highest test level, no data were below
1 percent, and the average was upward of

Reports
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2 percent, depending on the specific data
averaged. In the listening tests, some
hardening of the sound, particularly in
string tone, could be discerned when the
speakers were driven to what most lis-
teners might consider excessive levels.
Moreover, the lab found that vibration
of the satellite grille in the test sam-
ple compromised our usual 300-Hz pulse
test. In all other respects, however, pow-
er handling seemed more than adequate,
and sensitivity is surprisingly high, con-
sidering how compact the system is.

Also surprising, perhaps, in view
of the measured distortion levels, is
the very clean, smooth, and uncolored
sound in the listening tests. After try-
ing a number of configurations—none of
which yielded anything that could be
called poor sound (a benefitof placement
flexibility)—1I settled on using stands a
little taller than the lab’s, but out away
from the wall, with the bass drivers in-
board of the satellites and facing slightly
outward to add marginal reinforcement
via nearby furniture. Performance here
is approximately what you might expect
with the system against the wall, which 1
suspect is how most will be used. Other-
wise, the bass enclosures were in the
same plane as the satellites and were
standing on the driver end as in the lab’s
setup.

The manual recommends that the
satellites be at ear level or higher. When |
placed them below ear level, the sound
seemed to thicken and the stereo imag-
ing to blur a bit. I don’t know why this
should be—possibly I was prejudiced by
the manual’s words. Also probably illu-
sional was the apparent deterioration of
imaging when the bass drivers were visi-

Sensitivity (at 1 meter,; 2.8-volt pink noise)

86 dB SPL
Average Impedance (250 Hz to 6 kHz) 11.4 ohms
N O V E M B E R 19 8 8 n



Reports

Pinnacle PN-6+
Loudspeaker

PN-6+

bly beyond the plane of the satellites. But
effects that are purely psychological are
no less real than those occasioned by
well-established psychoacoustic princi-
ples, and unless you hide the woofers al-
together, it might be a good idea to keep
them near the satellites. (The manual
recommends that you avoid putting the
woofers behind the listeners, which 1
think is generally good advice even for
the many three-piece systems with a
“*subwoofer’” that supposedly can go
anywhere.)

Although there may be a relation-
ship between the ringing grille in the
pulse test and the 1-kHz maximum in the
steady-state distortion test, outside of a
few transients that suggested the grille
may possibly have contributed to less-
than-ideal clarity, no untoward behav-
ior was discernible at normal levels in the
listening tests. On the contrary, I would

characterize the sound as outstanding,
particularly in the unambiguous clarity
of its stereo imaging.

Also exceptional is the overall sturdi-
ness of construction, which is important
in speakers that may be half hidden on
the floor. (Vacuum cleaners and house-
cats can both be outrageously destruc-
tive, given the opportunity.) The only
hurdle for most buyers will probably be
the unavailability of the speakers for
audition in advance of purchase, since
they are sold only on a direct, mail-order
basis rather than through dealers. How-
ever, Cambridge SoundWorks will re-
fund your money if you decide within 30
days of receiving the system that you
don’t want it after all. For the sake of this
fine speaker system and the excellent val-
ue it represents, I hope that many people
will take this opportunity to give the En-
semblea try. Robert Long

innacle Loudspeakers (known as

Inter-Ego Systems until recent-

ly) has focused on compact home
speakers of moderate cost, and the PN-
6+ is among its smallest and most mod-
estly priced. It is a two-way system with
a Y.-inch polycarbonate-dome, ferro-
fluid-damped tweeter crossed over at 4.5
kHz to a 6";-inch polypropylene-cone
woofer. The bass loading is by means of
a proprietary Diaduct port that angles

- ~ \

7

Sensitivity (at 1 meter; 2.8-volt pink noise)

89 1/4 dB SPL
Average Impedance (250 Hz to 6 kHz) 11.2 ohms

-

boundary-dependent region
on-axis response
off-axis {30°) response

downward from the inside surface of the
front baffleat about 40 degrees, thus giv-
ing it room for a longer vent tube than is
normally possible in so small a loud-
speaker.

The woofer is mounted centrally near
the bottom of the front baffle. The vent’s
mouth is above it and to the right; the
tweeter is directly to the left of the vent,
Jjust across the central axis. All three are
covered by a snap-off grille of stretch
fabric over a fairly sturdy pressboard
frame. The outer edges of the frame are
beveled (doubtless for appearance), but
there is no special antidiffraction treat-
ment inside it. The four exposed enclo-
sure surfaces are covered by a natu-

ral-looking walnut-grain viny! finish.
Spring-clip wiring terminals are recessed
into the back panel—which, like the baf-
fle, is painted black.

The exceptionally comprehensive
owner’s manual (of which the company
is justly proud, though the layout and
printing are distinctly frowsy) shows a
variety of possible speaker positions,
spelling out the virtues and potential
problems of each with unusual clari-
ty. The manual also includes a toll-free
telephone number for customer support.
Pinnacle recommends using high speak-
er stands or a shelf to position the PN-
6+'s about three feet above the floor and
about six inches from the wall (but not in
acorner).

Diversified Science Laboratories
(DSL) followed this recommendation
precisely in measuring the speaker. Most
noticeable in the response traces is the
dip associated with floor reflection, here
centered above-200 Hz and somewhat
deeper and broader than is typical. There
is a broad prominence in the midrange

REPORT POLICY

Equipment reports are based on laboratory mea-
surements and controlled listening tests. Unless
otherwise noted, test data are provided by Diversi-
lied Sctence Laboratories. The choice of equip-
ment to be tested rests with the editors of High Fi-
delty. Samples normally are supplied on loan from
the manufacturer. Manufacturers are not permtited
1o read reporis in advance of publication, and no
report or portion thereof may be reproduced for
any purpose of in any form without written permis-
sion of the publisher. All reporis should be con-
strued as applying to the specific samples tested.
High Fidelity and Diversiiied Science Laboratories
assume no responsibility for product periormance
or qualily.
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and a noticeable dip just below the tweet-
er crossover, but above this response is
quite smooth. Ignoring the most extreme
dip, on-axis response measures within
+ 5%, —3dB from below the 63-Hz band
up, with respect to the “music range” av-
erage. Off-axis response is within a nar-
rower window, because it rises less
sharply at the peaks and (again, except
for the floor reflection) falls less in the
troughs.

The vented enclosure keeps sensitiv-
ity higher than it might be with acoustic
suspension (as in the earlier PN-6). It
also introduces dual impedance peaks in
the bass. One is below 20 Hz, where im-
pedance measures 13 ohms; the other is
just below 80 Hz and measures 11.8
ohms. A third peak of 18.1 ohms lies just
below 3 kHz. More important, however,
are the minima: 4.0 ohms in the deep
bass and 3.9 ohms above woofer reso-
nance—a broad trough beginning at
around 100 Hz. (A treble minimum of
7.1 ohms at about 15 kHz is of no partic-
ular significance.) The average imped-
ance comes out to more than 8 ohms,
but, because so much of the midbass and
midrange up to 1 kHz is less than 8
ohms, it would be better to observe Pin-
nacle’s 4-ohm rating.

The relatively low lie of the midrange
impedance curve helps the speaker make
the most of typical transistor amplifi-
ers. Pinnacle, in fact, recommends mod-
els rated at between 10 and 70 watts (10
to 18.5 dBW) a side, which sounds
skimpy by today’s standards but is not
unreasonable. One reason for a modest
power recommendation is perhaps that
the PN-6+ does not accept high-level in-
puts gracefully. The deep bass of the
pink-noise test signal used by DSL for
the response measurements overloaded
it easily, prompting the lab to recom-
mend use of an infrasonic filter in play-
ing LPs through this speaker.

In the 300-Hz pulse tests, the speaker
did accept peaks of more than 25 dBW
(300-plus watts) for a calculated sound-
pressure level (SPL) of 114!, dB. Tran-
sient headroom thus is quite respectable,
though distortion rises to fairly high
levels on steady-state signals. At 85-dB
SPL, distortion through the midrange
and treble averages only about Y, per-
cent. It is higher, of course, in the deep
bass—and highest of all around 100 Hz
(though the nonflatness of the frequency
response throughout this range renders
the distortion data problematic)—and
rises with drive level. At 100-dB SPL al-
most all of the data are above 1 percent
and the average over 2 percent. This isn’t
bad for a compact system of this sort, but
it demonstrates why such speakers usu-

ally would not be a good choice for a
large room.

For such small speakers at so modest
a price, however, they are quite pleasant
to listen to. The sound is not completely
uncolored, but the somewhat boxy tim-
bre is neither insistent nor intrusive,
and the overall balance is very good. I
preferred the speakers mounted farther
from the wall than Pinnacle recom-
mends. This seemed to make the bass a

little cleaner, though admittedly at cost
to low-bass output. Sterec imaging is
good—and it, too, is aided by having the
speakers farther from the wall.

If you are looking for a bookshelf
model that really will fit on a bookshelf,
the PN-6+ qualifies. And if you're look-
ing for an inexpensive speaker, it quali-
fies as that and a good value to boot. In
both categories, the PN-6+ is a must-
hear model for your audition list.

Robert Long

\
|

ReTports

Dimensions: 9Y, by 144 inches (front), 814
inches deep.

Price: $229 per pair.

Warranty: “Limited
labor, transferrable.

seven years parts and

Manufacturer: Pinnacle Loudspeakers, Inc.,
517 Route 111, Hauppauge, N.Y 11788.
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Philips superiority is clear, from this graph showing deviation
from ideal linearity (dB) vs. recorded level (dB).
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The CD960 compact disc player incorporates only
the most uncompromising components because it has
been designed by the world’s most uncompromising
audiophiles: Philips engineers. The same engineering
experts who invented compact disc technology.

» Superior digital-to-analogue conversion. It comes
as no surprise that the heart of the CD960 is the Philips
dual 16-bit D/A converter chip. The TD-1541 select
version. A chip so refined it substantially improves
low-level linearity, flawlessly reproducing even the
quietest passages with a clarity never before achieved.

This exceptional D/A converter is mated to a
Philips 4X oversampling digital filter for superior per-
formance. Philips pioneered 4X oversampling and our
experience with digital filtering is unequalled.

3, EOPLE WitH NO
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» Broadcast standard “Radialinear” transport. Philips
commitment to exacting specifications is also evident
in the CD960’s mechanical construction. It features a
high-grade cast alloy chassis. A linear-design motor was
chosen to drive the radial pivoting arm for fast track
access and exceptional resistance to external vibrations.

= Multiple power supplies. To eliminate cross talk,
the CD960 incorporates no less than four separate power
supply sections. And the 100-watt main transformer is
partitioned to further shield against magnetic and power
line interference.

From the company that created the compact disc,
Philips proudly offers the CD960 for those who won't toler-
ate anything less than perfection. To audition the CD960, call
1-800-223-7772 for your nearest Philips audio specialist.

WORLD-CLASS TECHNOLOGY. EUROPEAN EXCELLENCE.

PHILIPS

&

PHILIPS



Canadian loudspeakers

New researdh
is pushing
them into the
vanguard of
design and
performance.

f few English-speaking audiophiles think
of Canada as a source of quality loud-
speakers, that’s not too surprising. While
speaker manufacturing in the United
States and Britain goes back to the dawn of
high fidelity, the Canadian speaker indus-
try, as we know it today, is scarcely a dec-
ade old. But Canadian manufacturers now
command more than half of their domes-
tic market and are setting their sights on
export markets, particularly the U.S. At
least one Canadian model has already
made quite a telling mark in America: The
speaker used by the U.S. National Bureau
of Standards in its listening evaluations
of the CBS Copy Code antitaping system
was the Energy 22, manufactured by Au-
dio Products International Corporation
(API) of Markham, Ontario. And, thanks
to the influence of one audio researcher,
the remaining Canadian speaker compa-
nies are similarly poised to make impor-
tant—though probably not so ostenta-
tious—contributions to good listening.

The Canadian loudspeaker industry is
small enough that it is possible to talk
about nearly all of its constituents in a
short article. Trying to do that with Amer-
ican speaker companies would probably
require the equivalent of a couple of en-
cyclopedia volumes. As you look through
the following brief company histories,
you'll note that there are many histori-
cal links among Canadian speaker manu-
facturers, much as there are among the
various loudspeaker producers in New
England.

API. Audio Products International is the
largest Canadian speaker manufacturer
and one of the most prolific in North
America, selling under eight different
brand names. In addition to the Energy
line, these include: ESM, Image (pro-
nounced French-style: ee-MAHZH), and
Mirage. API’s parent company is Global
Sound Systems, Ltd., which also makes
speakers for the Canadian (and sometimes
American) subsidiaries of the Japanese

BY GORDON BROCKRHOU S8

ILLUSTRATION BY NICHOtAS GAETANO
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Canadian loudspeakers

majors and other customers.

API started as an independent com-
pany in 1975 and merged with Global in
1984. At the time of the merger, API built
speakers under the Sound Dynamics and
Energy labels. Among the designers for
the Energy 22 was Winslow Burhoe, for-
merly of EPI. Global operated Paisley Re-
search, whose speakers were designed by
Ian Paisley (also responsible for the design
of Global's raw drivers). The line that for-
merly bore Paisley’s name is now market-
ed as Image.

In 1985, Global acquired Mirage
Acoustics and merged it with API. Mirage
is perhaps the most interesting of the API
lines, combining as it does a British and

PSB. The dean of Canadian speaker de-
signers is Paul Barton of PSB Speakers.
Barton, a trained violinist, started PSB
while attending high school in Waterloo,
Ontario, selling prefab kits through a local
store. He soon moved on to finished sys-
tems. PSB, now owned by Barton and two
partners, was formed in 1971 but became a
casualty of the 1982 recession. Barton got
the company going again by forming a
partnership with Lux Audio (Canada),
only to see the arrangement dissolve when
Alpine Electronics of Canada took over
the distribution of Luxman products. A
new partnership, with Lenbrook Indus-
tries of Pickering, Ontario, once again res-
cued PSB.

o

The Cirrus 260 (left) and Cirrus 180 loudspeakers from PSB use polyurethane baffles to damp

cabinet vibrations.

American heritage. The company started
in the 1970s as a distributor of Tangent
speakers. When relations with that U.K.
firm soured in 1979, it began building its
own products, first under the Tangent
name, later as Mirage. The first speak-
ers had a distinctly British character, but
Kevin Voecks—an American who today
designs for Snell Acoustics of Haver-
hill, Massachusetts—worked for Mirage
for several years in the early Eighties, and
the current line still shows his influence.
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Paradigm. Toronto-based Paradigm
Electronics, Inc., was formed in 1982 by
Jerry Vandermarel, Martin Stec, and
Scott Bagby. While studying philoso-
phy at the University of Waterloo, Stec
had taken some physics and engineering
courses, including the psychoacoustics of
musical instruments and the physics of au-
dio. Initially, Stec was responsible for de-
sign at Paradigm, but after he left in 1985,
Bagby took over. Paradigm has recently
brought woofer and crossover fabrication

in-house after having acquired some key
suppliers.

Angstrom. After leaving Paradigm,
Martin Stec joined Angstrom Associates,
Inc., of Mississauga, Ontario. Angstrom
was formed in 1979 and has since gone
through some ownership changes. It was
reorganized in 1987 as Amtec Marketing,
with Stec at the helm. Angstrom remains
the name of the speaker line.

Axiom. In addition to the above Toronto-
area manufacturers, there is Axiom Au-
dio, based in Dwight, a small town in rural
Ontario. Ian Colquhoun (pronounced col-
HOON), a philosophy graduate like Ang-
strom’s Stec, started Axiom in 1980. For
the first five years, Axiom was a classic
case of a start-up company—it operated
out of Colquhoun’s garage. It acquired its
own factory and office space in 1985.

Each of the above companies has, or is de-
veloping, its own sonic, cosmetic, and
marketing thumbprints. But until very re-
cently, the differences among Canadian
manufacturers’ products were considera-
bly smaller than those distinguishing mod-
els from U.S. or U.K. builders. The bread-
and-butter models from Canadian makers
used to be your basic two-way vinyl box,
usually combining a polypropylene-woof-
er bass unit with a dome tweeter. A casual
observer could be easily forgiven for con-
fusing these products, not to mention the
often baffling pedigrees of their manu-
facturers. Indeed, throughout the 1980s,
these Canadian loudspeaker brands have
become rmore similar sonically, if not cos-
metically. Part of this is because the com-
panies have made use of an impressive
body of loudspeaker knowledge developed
by Dr. Floyd Toole, a physicist at the Na-
tional Research Council (NRC) in Otta-
wa. Gordon Simmonds, president of PSB
Speakers, calls Toole *‘the father of the Ca-
nadian speaker industry.”

FOUNDING FATHER
Toole got involved with the audio industry
in the late Sixties, when the editor of a Ca-
nadian audio publication asked him to
help establish standards for speaker test-
ing. A few years later, PSB began using the
NRC's facilities for the final phase of its
design work. Other loudspeaker compa-
nies followed suit, including, recently, at
least one American manufacturer (Snell).
The outstanding characteristic of
Toole’s work is his interest in correlating
perceived loudspeaker performance with
physical measurements. His conclusions
are based on listening tests: He had scores
of listeners rate various speakers, then
tried to determine the physical character-
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istics of the most-preferred models.

To institute fair listening tests for de-
ciding just what those preferred models
were, he first had to eliminate “‘nuisance
variables’” that would otherwise compro-
mise the tests’ validity. These included
physical variables such as listening-room
characteristics, loudspeaker and listener
positions, relative and absolute program
loudness, program material, imperfec-
tions in the source equipment, and prob-
lems peculiar to stereo listening. Psycho-
logical variables also had to be considered,
including familiarity with the products
under test, with the program material,
with the room, and with the task at hand,
as well as judgment ability, hearing acuity,
relevant experience, and further problems
related to stereo perception (possible con-
flicts between a speaker’s perceived spatial
and spectral performance).

ROOM TO MANEUVER

To minimize physical variables, Toole de-
signed a listening room that he thought
would have acoustical properties typical
of many domestic environments. Its di-
mensions (6.7 by 4.1 by 2.8 meters—22 by
13.5by 9.2 fect) were chosen to give a good
frequency distribution of room reso-
nances. The floor was carpeted, the ceiling
flat and bare, and the wall areas around
the speakers were covered with drapes.
The side walls between the speakers and
the listeners were flat and reflective at au-
dio frequencies. The Toole-designed room
has formed the basis of the listening room
recommended by the International Elec-
trotechnical Commission (IEC) for sub-
Jective loudspeaker testing.

For monophonic, timbre-oriented lis-
tening evaluations, four speakers were
tested at a time, mounted with mid- and
high-frequency drivers at ear level behind
an acoustically transparent screen. For
stereophonic tests, four pairs of speak-
ers were mounted on rotatable stands. The
screen’s purpose was to limit the effects of
listener bias induced by the speakers® ap-
pearance or by a knowledge of their brand
or construction. Gain of the power ampli-
fier was adjusted to compensate for the
varying sensitivities of the speakers under
test. To prevent tests from being biased by
the choice of program material, Toole
used several short segments of recorded
classical, jazz, and popular music. Switch-
ing among the speakers was fairly rapid,
taking place every 5 to 15 seconds.

In four different series of tests, Toole
asked listeners to rate several aspects of
loudspeaker performance on a scale of
zero to ten. The evaluations covered such
characteristics as clarity and definition,

softness, fullness, brightness, spacious-
ness, presence, noise and distortion, and
loudness. Listeners also had to rate the
speakers for “‘fidelity” and ‘‘pleasant-
ness.” Through the four series of tests, 23
different front-radiating speakers of con-
ventional design were auditioned by 42
subjects. Some of them were musicians,
and all were involved with audio as a pro-
fession or hobby. Once responses were
normalized for different listeners’ scales, it
was found that the preferences of one
group were quite consistent, while another
showed wide vanations. As it turned out,
the inconsistent group had hearing defi-
ciencies below |1 kHz. Listeners in subse-
quent tests all had normal hearing and
were consistent in their preferences.

That a number of experienced subjects
with normal hearing would prefer the
same speakers is quite a significant result,
since the popular notion had been that
loudspeaker quality is a matter of individ-
ual taste. This belief wasn’t just based on
some listeners liking high-quality speakers
and others preferring boom boxes: It had
been thought that different listeners pre-
ferred different trade-offs in high fidelity
speakers.

Having established that critical listen-
ers usually preferred the same speakers,
Toole set out to determine whether these
high-ranking models had common physi-
cal characteristics. This was (and still is)a
matter of some controversy. Some observ-
ers had maintained that a speaker’s on-
axis, free-field (anechoic) frequency re-
sponse 1s the best indicator of its sound
quality; others insisted that its power re-
sponse in a reverberant sound field is more
critical. Also in question were the audibil-
ity thresholds of nonlinear behavior (such
as harmonic distortion) and the impor-
tance of time-domain anomalies (like dif-
fraction or baffle-reflection effects).

After exhaustive measurements of the
top 20 speakers—those receiving overall
fidelity ratings ranging from 6.8 to 7.9—
Toole concluded that “‘experienced listen-
ers with normal hearing prefer loudspeak-
ers with wide bandwidth, flat and smooth
amplitude response, and uniformly wide
dispersion.” Although this is not exactly a
surprise, it does go against other research,
particularly some Japanese work on listen-
er preferences. Toole calls his findings *‘a
kind of reaffirmation of ‘motherhood.’”
Work at the NRC is proceeding on anoth-
er project of equal importance and possi-
bly greater long-term value (see “"New
Ideas from the North,” p. 42).

Toole’s conclusions have huge implica-
tions both for audio designers and equip-
ment reviewers. As he comments in Jour-

nal of the Audio Engineering Society
“Given both the necessary amplitude re-
spanse information and the additional
data on the important linear and nonlinear
distortions, a designer or reviewer should
be in a position to recognize performance
of the highest calibre with very little
uncertainty. At more commonplace levels
of performance, comprehensive data may
help designers to achieve the compromises
necessary to maximize listener ratings at «
given [product’s] price.”” He concludes
that, “judging from many of the products
evaluated in these tests, it is evident that
some designers have been working with in-
adequate technical data of the most funda-
mental kind, and others have concentrat-

Mirage-—API’s top brand—features the elegant
M1 bipolar speaker.

ed on perfecting the wrong parameters.”
The significance of this work has not
been lost on Canadian loudspeaker com-
panies like Angstrom, API, Axiom, Para-
digm, and PSB. If the sonic characteristics
of their products seem to have converged,
through the 1980s, it's because all have ap-
plied Toole’s findings to their designs.
Moreover, all these companies now make
extensive use of the NRC's facilities to
fine-tune their engineering. Paradigm
co-owner Jerry Vandermarel says he
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Canadian loudspeakers

wouldn’t have started a speaker company
if it hadn't been for the NRC audio pro-
gram: “Anyone who thinks he can come
up with a design that rates with designs
from other parts of the world without hav-
ing access to a well-equipped facility is
crazy.”

As these Canadian speaker companies
set their sights on world markets, they are

trying to construct distinctive, upmarket
models with unique qualities while re-
maining true to their NRC roots. Indeed,
distinctiveness is almost a commercial ne-
cessity. “‘Establishing a unique identity is
the big job for a speaker company,” says
Stec of Angstrom. **You can buy an 8-inch
two-way system under a dozen different
labels, and the differences will be subtle.”

Canada’s National Research Council,
a government-funded science and tech-
nology agency—for which there is no
American equivalent—has been in-
strumental in the success of Canadian
speaker companies. Now the NRC and
a consortium of Canadian audio manu-
facturers are funding an effort that,
they hope, will lead to a generation of
“smart”’ loudspeakers: devices that will
“*measure’ your listening room and
“predistort’ the speaker signals to
compensate for the room’s deleterious
effects.

The NRC’s Athena Project “‘will
explore all avenues—active and pas-
sive—of reducing audible distortions
in timbre and imaging caused by uncer-
tain acoustics in the listening environ-
ment,” explains NRC physicist Floyd
Toole, who will head up the research.
“There are a number of ways in which
rooms affect sound. The solid angle the
speaker sees [as determined by the
nearby ceiling, floor, and walls] affects
the way low bass is propagated. The
position of the listener also affects
low frequencies. Standing waves add
to [that] position dependency. And
broadband reflections interfere with
[the] direct sound, modifying sound
quality and [the] stereo illusion. All
these problems,” he believes, ‘‘can be
alleviated by electronic or electro-
acoustical means. The object is for
more people more of the time to hear
more of the sound intended for them.”
The research is relevant not just for
home listeners but for recording con-
trol rooms, where a lack of standards
for loudspeakers and the listening envi-
ronment leads to recordings of widely
varying quality.

Toole says the research will be *‘pre-
competitive.” The participants’ aim "is
not to develop products but to develop
ideas. Our end product will be knowl-
edge, not a product research proto-
type.” Relevant work is already under-
way, but officially the project will begin

New Ideas From The North

later this year or early in the next.

Ultimately, the research will lead to
a “‘hierarchy of products™ that use digi-
tal signal processing to solve room/
speaker interactions. There will be sim-
ple products with manual adjustments
to address the easy problems. More
complex models will use adaptive digi-
tal signal processing to “interrogate”
the listening environment, then ac-
cordingly modify the signal fed to the
loudspeakers in order to reduce detri-
mental room effects. In essence, the
speaker’s ultimate output, as modified
by the room, will actually come out
right.

Altogether, the participants are
putting up between $1.5 and $2 million
(Canadian; approximately $1.2 and $1.7
million U.S.) for the project, which is
expected to last three years. “*We'll
terminate the project when success is
reached or failure is assured,” Toole
elaborates. But he’s confident enough
to predict that “‘some degree of success
is assured.” He expects products based
on the research to be announced, if not
offered for sale, within two years. Ini-
tially at least, they will be high-end
products, ‘‘but,” he insists, “‘rarely
do you do something complex better
where you can’t do something simple
better as well.”

The Athena project isn't the only
one of its kind. In early 1987, KEF,
B&O, and the Technical University of
Denmark announced the Archimedes
Project, which has similar aims. With a
$4-million (U.S.) budget, it is more
generously funded than the Canadian
Athena project. But Toole hopes the
NRC'’s experience and facilities will
give Athena a head start. “From tech-
nical papers, it’s clear that the Japanese
have the technology to investigate this
area,” Toole continues. "'But they're
not being public about it. We're trying
to be the first, instead of Johnny-come-
lately.”” There are no known American
projects in this field. G.B.
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To this, Toole adds: " At first, the com-
panies coming to the NRC just wanted
to build good products. Now, having
reached a point of maturity, they want to
be good and different.”

NEW TECHNOLOGY

The task is perhaps the most difficult for
API, since it has to separate eight of its
own brands from each other. Some of
these lines are made up of “‘high-efficien-
¢y’ units for one-brand systems and the
like, but others are directed primarily at
audiophiles. API performs the differentia-
tion by technology (Mirage, with its un-
usual $4,000 M-1 dynamic bipolar speak-
er, being the Cadillac of the API lines).
This is also occurring among Canadian
manufacturers as they seek to create indi-
vidual brand identities. The use of new or
exotic materials is now as much a part of
this process with Canadian manufacturers
as it 1s with makers in other countries.

To avoid vibrations that plague con-
ventional wooden baffles, PSB’s Cirrus
speakers employ a polyurethane front
panel made using a process called “Reac-
tion Injection Molding.” The baffle is
damped and ribbed internally to add
strength and absorb vibrations, and the
material used combines high strength and
rigidity with rapid internal dissipation of
vibration. This results in more open and
transparent sound, says PSB. The side and
back walls of Angstrom’s Radix series en-
closures are composed of an acrylic mate-
rial that is formed, by an extrusion pro-
cess, into a cellular honeycomb structure.
The walls contain grooves for internal
bracing members—which are arranged in
non-harmonic relationships—and the re-
sulting enclosure is said to be very strong
and nonresonant. The bracing also forms a
series of acoustic baffles to dissipate rear
radiation from the drivers, while the hon-
eycomb structure helps prevent internal
resonances from being transmitted to the
outside of the enclosure.

As you can see, Canada's speaker
builders have come a long way from ge-
neric genuine-imitation-vinyl boxes. Ten
years ago, only speakers for one-brand sys-
tems sold north of the border were made
locally, and virtually all quality speakers
available in Canada were imported. With
the help of Floyd Toole's work at the
NRC, Canadian speaker manufacturers
have been able to forge a secure position in
their home market and now are preparing
to take on the world. [

Gordon Brockhouse has been an editor of
Canadian audio and computer industry
trade publications.
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AA-V435-B
Remote Controlled .
A/V Receiver i

If you would only buy audio from a rea/ hi-fi
company and video from a rea/ video manufacturer,
from whom do vou buy audio/video? The company

that builds both bigh-end audio and video. Akai
Akai’s AAV435-B A/V Receiver is proof of
what happens when audio and video are fully
integrated. Its audiophile features include a
“clean™ 125 watts per channel; variable
loudness, external processor loop, motor-driven volume
control, source direct and much more.

The AAV435-B’s extensive video capabilities include
the widest assortment of audio/video inputs and outputs
including S-VHS, front panel video, and video RE

The true beauty of the sleek AAV435-B is the way it

The Akaj Dwvision of Mitsubishi Electric Sales America, Inc., 225 Old New Brunswick Road, Piscataway, NJ 08854

mpany

ties everything together. Featuring the most logical rear panel
and internal switching designs, it takes full control of your
audiowvideo system, even remotely with its universal remote
(capable of “learning” up to 35 functions from almost any
remote audio or video components)

Sight and sound are brought together to create a
genuine theatrical experience via the AAV435-B’s Dolby
Surround Decoder, which even includes extra stereo
amplifiers for two rear speakers.

The Akai AAV435-B. Built for people who know that
the very best in audio/video only happens when audio and

video are treated as one. | I

“Continuous awragm):;;mw:'mh channcls drivey
of Doltn L
Where audio and video are one.

into 8 ohms, frm o more than 0.05% THD
Dolty L




Clearing the Picture

ust a few years ago, the number of TV sets
whose performance rose above mass-mar-
ket mediocrity could be counted on one
hand—with enough fingers left over to op-
erate a remote control with ease. In con-
trast, manufacturers are today falling over
each other to introduce new sets that not
only promise high performance but, in
most cases, actually deliver it. For video-
philes questing after a better picture, this is
indeed a welcome, if somewhat dizzying,
turn of events.

What caused this sudden concern for
picture quality? Partly it had to be your
demand for sets that take fuller advantage
of the incoming TV or video signal. With-
out that demand, few manufacturers
would risk producing such a product. The
emergence of better technology, including
digital signal processing, has also been a
factor. Last, because TV sets have long
been a commodity item sold mainly on the
basis of price, manufacturers have found
them relatively unprofitable. The new
high-performance sets, going for higher
prices and bringing in higher profits,
would remedy this situation.

These new sets—all of which are moni-
tor/receivers—strive to give you excellent
picture quality. Such quality does not de-
rive from any single, magic engineering
accomplishment. It is achieved through a
number of technical details, each adding a
small but definite contribution to picture
performance. Since none of these details
comes free of charge, you'll have to be will-
ing to pay more to enjoy their benefits. But
that doesn’t mean you should buy a high-
priced monitor/receiver on blind faith,
any more than you would buy an audio

ILLUSTRATION BY ROBERT PASTERNAK

component that way. This article will
point out those techniques that bring actu-
al improvement in picture quality.

First, some words of caution from the
computer world: Garbage in—garbage
out. Where they can, video engineers de-
sign sets to cope with less-than-ideal in-
coming signals. But there are limits.
You'll get the best results with high-quali-
ty signal sources such as videodisc (includ-
ing CD-V), ED Beta, Super VHS, or satel-
lite broadcasts. Regular terrestrial
broadcast signals can also be excellent,
providing you are receiving a strong signal
from an outdoor antenna and don't expe-
rience excessive ghosting from multipath.
That leaves cable systems, upon which
more than half of us now depend for our
primary TV viewing. There is no technical
reason why cable picture quality should be
anything but excellent, and in some cases
it is. However, cable pictures that look as if
they were filtered through the water of a
polluted river are distressingly common.
Not even the finest high-performance su-
dio monitor can restore clarity to such in-
adequate signals.

IDTV: Closer to Reality

The ideal TV screen should act as a per-
fectly transparent window, reproducing a
movie or other program without introduc-
ing distortions of its own. As in a good
movie theater, the picture should be so re-
alistic that we can immerse ourselves in
the action and forget that we are actually
watching a highly artificial representa-
tion. One of the problems with watching
normal TV, however, is that we are excru-
clatingly aware that ... we are watching
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TV. For one thing, hundreds of horizontal
scan lines make up the TV picture, intrud-
ing upon the view like so many tiny vene-
tian blinds. Then there are the dots crawl-
ing along vertical and diagonal edges of
color images, suggesting ants on their way
to a picnic. Further, there are the horizon-
tal edges that flash on and off, faster than
any neon sign. In short, hardly the stuff of
which reality is made.
IDTV—improved-definition televi-
sion—attacks all these problems. This
new, digitally based technology essentially
eliminates the visibility of a video image's
scan lines by tracing them twice as fast as
in a conventional set. Crawling dots are
made less objectionable. Flashing lines are
subdued. With these distracting *‘arti-
facts™ removed, or at least reduced, the

Clearing the Picture

IDTV picture moves a step closer to the
reality of the original scene. In fact, you
may find that the experience of viewing
good program material on an IDTYV set is
surprisingly close to that of seeing a movie
in a theater. (For more on IDTV, see A
Progressive Viewpoint,” below.)

The marketing of IDTV sets has been
led by Philips and Toshiba. Philips offers
its version of IDTV in two units, a 27-inch
table model and a 31-inch console. Ac-
cording to Philips, vertical picture resolu-
tion is increased to as much as 450 lines
when reproducing resolution test charts,
as opposed to a maximum of about 330
lines obtainable with a conventional set.
Philips also uses the digital memory,
needed to create the extra scan lines, to re-
duce picture noise. Toshiba’s equally im-

pressive IDTV entry is a 28-inch model,
the CZ-2898. This advanced set is definite-
ly not to be confused with the company’s
earlier CZ-2697, a brave effort to intro-
duce progressive scan before the technol-
ogy was fully perfected. Since additional
manufacturers are developing IDTYV sets,
your choice of brands should be substan-
tially wider within a few months. IDTV
will be particularly effective with large
screens, both direct-view and projection,
on which an ordinary picture’s scan lines
are now painfully obvious.

Resolution Revisited

My December 1987 article, “Across the
Lines,” discussed the new emphasis on
greater picture resolution. In it, I noted
that one emerging technique—velocity-

A Progressive Viewpoint

IDTV (improved-definition television) technology employs
digital signal processing ina TV set or monitor to produce the
best possible picture from a standard NTSC video signal.
NTSC stands for National Television System Committee and
for the color television system it standardized in 1953, which
is now used for all broadcast, videodisc, and videocassette pro-
gramming in the United States.

IDTYV should not be confused with HDTV (high-definition
television), a system meant to offer picture quality comparable
to that of a 35Smm movie. Actual HDTV broadcasts still ap-
pear to be, as some industry pundits have put it, “‘always ten
years in the future.”” Meanwhile, EDTV (enhanced-definition
television), which requires some changes to the basic NTSC
signal, has been proposed. EDTV may become a first step to-
ward an NTSC-compatible HDTV system. Still confused?
Don’t worry, so are the TV and video industries: All told,
there are perhaps 15 different systems competing for govern-
ment approval or industry-wide acceptance.

The major advantage of IDTV is that it's actually here,
with sets available for purchase now, while EDTV and HDTV
are but scan lines in the sky. Though each manufacturer may
implement IDTV in a somewhat different way, there are sev-
eral common principles:

Progressive scanning. Instead of conventional interlaced
scanning that displays 525 scan lines every '/, second (one set
of 262.5 every Y, second), IDTV units use progressive scan-
ning in which 525 scan lines are traced every Y, second. Note
that the total number of scan lines making up the picture is not
increased—they are simply formed on the screen twice as
often. Beware of erroneous statements claiming 1,050 scan
lines for IDTV.

Progressive scanning virtually eliminates the visibility of
the TV picture’s scan-line structure. In turn, this eliminates
the occasional visual illusion that the lines are crawling. It also
reduces the flickering of lines that happen to form horizontal
edges of an object.

Since the incoming NTSC signal is still interlaced (the
original camera having used interlaced scanning of the scene),
you should not ignore the fact that the IDTV scanning tech-

nique, however effective, is actually pseudoprogressive scan.
True progressive scan would begin with a progressively
scanned camera signal—a technique suggested for future
EDTYV and HDTYV systems.

Interfield, motion-adaptive line interpolation. To create
the extra, “in-between” lines needed for progressive scan,

"IDTYV sets compare lines from one TV field (which contains

262.5 lines) with adjacent ones from the next field, which fol-
lows /4, second later (two fields make one complete TV
frame). Digital circuitry-—calling upon a field memory—then
interpolates a new scanning line (see figure).

Just one problem with this scheme: Since there’s a substan-
tial time difference between the two fields, the image will tend
to blur whenever there is motion in the picture. IDTV, howev-
er, senses motion and instantly reverts toa simpler scheme for
creating the new line when necessary. It merely repeats pic-
ture information from the preceding line, which is separated
in time by a negligible 63.5 microseconds. This “line dou-
bling” technique produces a cruder, less detailed result. Luck-
ily, our eyes cannot discern as much detail in moving scenes as
in fixed ones, so line doubling is not too objectionable visually
in such situations.

Field comb filtering. The basic comb filter was introduced
several years ago to better extract chroma and luminance
information from a composite video signal. Compared to the
previous, primitive “notch filter,” it both improved horizontal
resolution and largely removed unwanted, shimmering
*“cross-color” effects from the picture.

Conventional comb filters can be considered ‘‘line comb
filters,” since they use information on adjacent scan lines to
separate chroma and luminance. Unfortunately, they have a
down side. They introduce “*hanging dots,” so named because
these dots appear to be hanging from horizontal lines. They
also cause “‘crawling dots,” a phenomenon that is often obvi-
ous, especially along the edges of colored lettering and other
picture graphics.

IDTYV takes advantage of the field memory storage needed
for interfield progressive scan to implement a “‘field comb fil-
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scan modulation—is effective in maintain-
ing fine picture detail. It reduces smearing
on transitions between white and black,
making movie credits and the like easier to
read. At the time, the technique was used
only by Sony—which pioneered it—and
Mitsubishi. Exemplifying the rapid expan-
sion of high-performance TV sets, veloci-
ty-scan modulation has now been adopted
by quite a few manufacturers, at least in
certain models. A partial list, with screen
sizes given in inches, includes: Hitachi
(31), Mitsubishi (35, 31, and some 26),
Panasonic Prism (31, 27), Philips (all pro-
jection sets), Proton (27), RCA (31),
Sharp (Optonica series), Sony (32, XBR
Pro), and Tera (27).

In its projection sets, Mitsubishi does
not use velocity-scan modulation. Instead,

Clearing the Picture

it has developed an equivalent CCD
(charge-coupled device) circuit that it
calls “ID.” The circuit, according to the
company, maintains the advantages of ve-
locity-scan modulation for vertical edges,
while adding the same enhancement to
horizontal ones. This, in turn, raises an
incidental but instructive point: A success-
ful result in picture quality is more impor-
tant than the precise technical means by
which it is achieved.

Another desirable characteristic of any
monitor aspiring to that name is the pro-
duction of a uniform image that is sharply
focused right out to the corners of the
screen. In the past, uniform focus did not
come easily, primarily because picture
tubes were designed mainly for low cost,
not high quality. In such tubes, if the elec-

tron beam were properly focused at the
center of the screen, it would be out of fo-
cus toward the sides and corners. In most
sets. the problem was simply ignored. In
some, it still 1s.

To make the picture uniformly sharp,
many conscientious manufacturers have
adopted *‘dynamic focusing.” This tech-
nique constantly alters the focus of the pic-
ture tube’s electron beams, according to
where the beams are positioned on the
screen at any moment. Requiring extra
electronic components, dynamic focusing
is now used in the high-performance pro-
jection sets of virtually all manufacturers.
Because it has become the norm for these
sets, | won't list the many models that of-
ferit. But if the picture on a set is sharp out
to the corners, you can be reasonably cer-

AUCE TOPF

First field (1/60 second) Second field (1/60 second)

In comparison with conventional interlaced pictures (top), IDTV dou-
bles the number of scan lines seen every ., second (middle) by means of
interfield line interpolation. In scenes with rotion, IDTV sets use line
doubling (bottom) to reduce blurring.

ter.” Because it has much more picture information to work
with, this filter is far more effective than a simple line comb
filter in separating chroma and luminance, and it minimizes
cross-interference effects to a greater degree. The field comb
filter also dramatically reduces the annoyance of both hanging
and crawling dots. But a minor trade-off is involved: Resolu-
tion along diagonal axes of the picture is somewhat reduced.

Apparently because IDTV sets trace out scan lines at twice
the normal rate, the increased *‘information density” lets our
eyes resolve an increased amount of vertical detail—for as
much as 450 lines of vertical resolution, compared with the
330 previously possible. IDTV’s digital signal processing de-
liberately limits maximum horizontal resolution, typically to
480 lines (in the Philips sysiem). This creates an elegant, al-
most symmetrical match with the. maximum vertical resolu-
tion. But it may also lead to negative comparisons with non-
IDTYV sets that claim greater horizontal resolution (560 lines
being a popular figure). Simply be advised that such ratings
are not only dubiously derived, but would be of no added value
even if true!

If a manufacturer chooses, the IDTV field memory can
also be used to implement a reduction in picture noise. Just a
few years ago, similar motion-adaptive noise reduction was
available only to television broadcasters because of the ex-
tremely high cost of the large amounts of digital memory re-
quired. IDTV has been made possible by the lower cost of to-
day’s large-scale memory chips and by the development of
chips customized for video functions. Eventually, IDTV sets
may also incorporate circuiiry to cancel picture ghosts, but,
like HDTYV, ghost busting has for a long time always seemed
Jjust a few years in the future. Don’t hold your breath.

All in all, IDTV is an exciting landmark in the develop-
ment of television technology. Yet, I must note that all IDTV
systems currently known—even those still under develop-
ment—decode color information in a suboptimal manner.
Color detail, at best, is fair, with about only 48 lines of hori-
zontal resolution. On the other hand, proper decoding could
yield the entire NTSC color-resolution maximum of 120 lines
(finer details are carried by the luminance signal alone). Now,
that would be improved definition! (G
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tain that it makes use of dynamic focusing.

Because of its cost, dynamic focusing
has rarely been used in direct-view sets,
even though the new, larger, direct-view
screen sizes especially demand sharp, uni-
form picture detail. To provide some mea-
sure of improved edge and corner sharp-
ness, most tube manufacturers are moving
to new, more complex electron guns. Mit-
subishi’s 35-inch tube is a leading ex-
ample. When the electron beams of this
tube are aimed at the center of the screen,
they have a round cross-section and pro-
duce a small, round image-forming spot.
As they sweep toward the edges of the
screen, the beams change increasingly to
elliptical cross-sections. But the changing
angle between the beam and the screen
maintains a small, relatively round spot on
the screen—for good corner and edge
sharpness. Other tube manufacturers use
their own, somewhat similar techniques.

The elliptical-spot method does not, in
itself, guarantee sharp focus. The number
and quality of beam-focusing lenses is also
a factor. Cheap direct-view tubes usually
have but one such lens, which, by the way,
is a precisely formed metal tube through
which the electron beams pass. By adding
more lenses, a sharper spot can be ob-
tained, much as a fine 35mm camera lens
with multiple glass-lens elements pro-
duces a sharper picture than a simple cam-
era with a single-element lens. Toshiba’s
30-inch tube, for example, is engineered
with six separate lenses (Fig. 1). Since each
lens must be driven with a different volt-
age, it becomes easy to see why such tubes
are reserved for high-performance sets.
Hitachi also has multiple lenses in its 27-
and 31-inch tubes, as does Mitsubishi in its
31- and 35-inch units. Tubes from these
three manufacturers are also used in the
high-performance sets of several other
companies. (I've noted the screen sizes of
these high-quality tubes for a good reason.
A prevalent practice among some manu-
facturers is to use tubes of poorer quality
in their lower-priced sets, especially 20-
and 26-inch models. This is particularly
true of sets assembled in the United States,
regardless of brand.)

A truly high-performance TV set also
should display a picture without introduc-
ing noticeable geometric distortion (see
Fig. 2). Ideally, each point in the repro-
duced picture should be in the same posi-
tion as it was in the original. A circle
should look like a circle—the Wheel of
Fortune shouldn't become the Oval of
Fortune. But partly because the electron
beams tend to resist suggestions that they
travel across the screen at a perfectly con-
stant speed, excellent geometry remains a
difficult engineering challenge. Even in to-
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Fig. 1. Toshiba's 30-inch tube uses six lenses—
each with a separate operating voltuge—1o better
Sfocus the image-forming electron beams.

Fig. 2. The picture geometry of a set can be tested
with a special crosshatch pattern, shown here on
a 27-inch Proton screen.

day’s best sets, residual distortion in the
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