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THIS YEAR, PIONEER
DISCOVERED A

NEWART.




Pioneer goes beyond state of the art
electronics to make a major new contribution
In human engineering.

In the past 40 years Pioneer has  your antenna for the
made countless contributions to the  best reception. It :

state of the art in High Fidelity.
Now Pioneer is introducing new
components that actually restate
the art. We call it High Fidelity for
Humans.

This year to a list of audible
innovations and incredible specifi-
cations we have added human engi-
neering features that give the owner
of our equipment a new ability to
control it and the quality of the
sound it produces.

For example, Pioneer’s new
CT-OR, three direct drive
motor Cassette Deck hasa
Time Remaining Counter
with a digital readout that
shows you how much record- g
ingtimeisleftonatape.So £
you won't run out of tape
before running out of
music. There’s also an
Index Scan feature that
previews a tape by play-
ing the first five seconds
of each piece of music.
And to give the CT-9R an
incredible signal-to-noise ratio with
extended high frequency response,
Pioneer’s engineers developed RIB-
BON SENDUST tape heads with
laminations 4 to 5 times thinner
than conventional Sendust heads.
And only Pioneer has them.

Our new Quartz Synthesized
F-9 Tuner has a Multipath Indica-
tor that goes so far as to tell you
when a signal is being reflected off
nearby objects or buildings. So you
can adjust

can also memorize :
six of your favorite %,

FM andsix AMsta-
tions and retrieve them ™
instantly. And to make

sure every one always sounds its
best, our engineers combined two
of our exclusive ID MOSFET tran-
sistors in a Push-Pull Front End
circuit. When you tune in a weak
station there’s no worry about
stronger stations causing distortion

Pioneer’ new components
bring tangible as well as audible
advances to high fidelity.

——-"‘:"l‘!ZI:
!3.,

due to {ront end overload. And
Quartz-PLL Synthesized tuning
makes drift impossible.

Unique features on the new
Pioneer A-9 Integrated Amp in-
clude a Subsonic Indicator. It lights
up only when you need to use the
Subsonic Filter to get rid of very low
frequency interference caused by
record warps and such. Inside, a
new DC Servo circuit eliminates all
capacitors from the signal path so
they can't muddy up the signal.
That gives you a purer signal
-, with superb definition.

Pioneer’s SX-7
Receiver brings you pre-

most functions includ-
7 1ing volume. The Auto
Station Scan control pre-

cise electronic control of

'''''''

views the entire band and
eight FM and eight AM Memory
Presets recall the stations you prefer
instantly. What’s more, Pioneer’s
patented Non-Switching amp does
away with one of the most trouble-
some and audible forms of distor-
tion —the noise generated when
output transistors switch on and
off thousands of times a second.
Our new top-of-the-line
turntable, the Linear Track-
ing PL-L800 1s another feat of
= [ uman engineering. It features
% alinear motor that drives the
tonearm across the track by
electromagnetic repulsion

g ] —another Pioneer innova-
(@} e ton. Soitsextraordinarily
M @ Quict with nonoisy belts,
n @ wormgearsor pulleys and

tracking error is virtually

non-existent. The tonearm
itself is made of Polymer Graphite
—an amazing material that damp-
ens resonance. And there’s a coaxial
suspension system that isolates the
platter and torearm assembly.
These features combine to keep
what’s going on in the room around
the turntable from becoming part
of the music.

And all this is just the beginning.
While the Pioneer concept of human
engineering makes our components
a pleasure to live with, Pioneer’s in-
novative electronics and technology
make them a pleasure to listen to. If
youd like to hear more, visit your
nearby Pioneer dealer. You'll see
and hear why Pioneer components
are #1 with humans who care about
music. () PIONEER

WE BRING IT BACK ALIVE
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EVERY YEAR, HI-Fl
COMPANIES MAKE MINOR
IMPROVEMENTS IN
THE STATE OF THE ART.
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A complete, new line of cartridges built to the
exacting standards of professional requirements

The famous Stanton 881S set a new standard in
audio performance that quickly won world acclaim
among professionals, reviewers and audiophiles
alike. Infact, it became a new standard by which the
industry measures and stillmaintains that reputation.

Now built to the same carefu! standards, Stanton
introduces three new cartridges — 881E, 880S ard
880E. The 881E includes the calizrated perfection of
the 881S but with an elliptical stylus. The 880S and
880E include the famous Stanton Stereohedron
stylus or elliptical stylus respectively in applications
where calibration is not of prime importance

All four cartridges use lightweight, super powertful
samarium cobalt magnets to produce strong output

signais with extremely low dynamic tip mass. The
entire series provides tracking performance eqgual
to or better than cartridges costing far more. In fact,
every cartnidge in the series gerforms superbly with
the most demand ng of current test records.

‘The Protessionals”. a series of four cartridges
giving a choice of price and standard requirements,
all with: the prestge and quality reputation of the
Stanton 881S. The cartridgs that leads a line used
in more professional applications across the world
than any cartndge ever mads.

From Stanton. .The Choice of The Professionals.

For further infarmation write te: Stanton Magnetics,
Terminal Drive, Plainview, N Y. 11803

THE CHOICE OF THE PROFESSIONALS ™
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Letters

Disembracin

Digital ®

My continuing disappointment with the bally-
hooed digital recordings [November 1980]
makes me wonder what all the excitement is
about. I have an assortment of audiophile
discs and find that they lack much of the low-
level information and natural overtones that
add so much to recorded music. Some people
might initially notice a clinical quality that
thev would label “*more accurate.”™ But | find
that digital records offer less clarity in the
highs (which sound jangling) as well as less
harmonic information and resolution. Listen-
ing to them is fatiguing.

In vour April issue [“The Next Thirty
Years™]. Bruce Maier. president of Disc-
washer. said: ... in comparative listening.
digital home equipment must affordably
achieve subtle but vastimprovements in many
of the parameters we associate with musicul
realism.” | have seen negative comments from
other experts. In general. the skeptics question
the wisdom of committing performances to a
not fully tested technology that “fixes” the
sonic quality of the record the customer buys—
through no choice of his. And many believe it

could be a grave error for the recording com-
panies to continue this involvement with a
technology that is causing such dissension.
Whether the problems associated with
digital discs have to do with the current
recording hardware or the plavback equip-
ment. or whether some listeners are simply
more susceptible to “digital fatigue.™ I cannot
sav. But I am disturbed by the nonmusical na-
ture of the digital records I have heard and by
the widespread fascination with “the em-
peror’s new clothes.™
Bryan Ellingson
Benicia. Cahf.

A great many listeners are equally convinced
that the new suit is the reality and the birthday
suit the iltusion. There simply has not been
enough adequately scientific study of the digi-
tal medium 1o permit a definitive resolution of
the controversy it has precipitated.—Ed.

Stravinsky Clarified

In a review in April. [ asserted that
“Stravinsky himself sanctioned the two-piano
realization emploved by Eden and Tamir in
their 1969 recording™ of Le Sacre. Indeed. as

David Hamilton pointed out in his review of
the original London issue [February 1970).
that performance adds “some gratuitous and
very  dubious  further modifications™ 1o
Stravinsky's original four-hand score. Rather.
it was the 1967 Thomas/Grierson version on
Angel that was. according 10 annotator Law-
rence Morton, “at the composer’s recommen-
dation. . .. recorded [as opposed to performed
in concert] on two instruments.”

Derrick Henry

Belmont. Mass.

Unreviewed
Recordings

Cheers for William Fregosi, who registered his
complaint on “Records that Fall in the
Cracks.”™ in the April issue [“Letters™]. | also
regret the absence of any review in HigH
FIDELITY of the extremely significant record-
ings of Reimann’s Lear and the English Na-
tional Opera performance of Gouerdammer-
ung. There can be no valid excuse on either
score. particularly when attention and space
are given to vet another recorded version of
Handel's Messiuh and old warhorses like
Rigoletto.

A bouquet: T thoroughlv appreciated
vour review of Goldmark's Queen of Sheba on
Hungaroton. That is a significant recording—
but so are the others.

R. W. Upshaw
Short Hills. N.J.

To put the Reimann controversy 1o rest
(please!), we will publish a review of Lear in
the near future bv Alfred Frankenstein. —Ed.

Help for RFI

In answer to A, J. Goldsworthy's inquiry re-
garding CB radio interference ["CrossTalk.™
April]. one thing to ook for and correct is an-
tenna wires that run parallel to phono/tape
cables. 1t should be noted that Mr. Golds-
worthy has a receiver, and most of them have
their cable jacks adjacent o antenna termi-
nals. To prevent RFIL the wires and cables
should be led away from the receiver in ditter-
ent directions.

Even these precautions will not nevessar-
ilv solve the problem. especially in cases where
there are strong signals because of cither
transmitter proximity or significant antenna
svstem gain. Mr. Goldsworthy should nextask
the manufacturer whether shorting plugs may
be placed in his receiver’s unused phono input
Jacks. tape input jacks (including DIN jacks).
and aux jacks. They really work. A supply
came with my receiver. but only for the phono
inputs. [ bought additional jacks for use at the
aux and tape inputs.

This points up a reason for using a sepa-
rate tuner. [t would greatly assist the isolation
of antenna terminals from phono/tape jacks
and leads from cables.

Richard Morron
Greenwich. Conn.
(Continued on page 7)
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Beyond quartz, the worlds most precise tuning system,
lies a new ability to expand sound.

synchro-bias circuitry. W-at it does is constantly send minute
amounts of power to the amplifier transistors. Ardsince
they can’t switch on or aff, switching distortion is eliminated

And when it comes to power, the SA-828 ras plenty:
100 watts per channel m nimum RMS into 8 Shirs from

Imagine you're in a room with Technics SA-828 eceiver.
What you hear is beautiful stereo.Then you activate Technics
variable Dimension Control. Incredibly, the sound begins

to move. The stereo image widens to the po'nt wherne the
music begins to surround you. You're intrigued by its sichness
and depth. You're'enveloped by a new exper ence in sound.
That's the wonder of the patented technolcgy in Technics
Dimension Control.

Just as wondrous is quartz synthesis, th2 world’s most
precise tuning system. That's how the SA-828 qartz syn-
thesizer eliminates FM drift as well as the hassle of tuning.
You can even preset and instantly retrieve 7 FM and ? AM
stations, all perfectly in tune.

Another perfect example of Technics t=chnology is our

20Hz to 20kHz with no more than 0.005% total Nermonic
distortion.

The SA-828 goes cn to showv its sophisticaton with a
super-quiet phono equdzer, soft touch procram seiectors,
fully electronic volume control, and a Dimension Zontrol dis-
play that doubles as a power level meter.

Technics SA-828 is part of a uli line of cuartz synthe-
sized receivers. Hear it for yourself. Beyond its gu.arnz
synthesizer lies a new dimension i sound.

Technics

The science of sound



WHY ONLY SONY TAPE
HEARS FULLCOLOR SOUND.

There are some good and sound reasons Sony
audio tape is second to none. Why Sony tape has such a
sensitive, full frequency response all along the sound
specaum that it is actually capable of recording sounds
that go beyond the range of human hearing That
incredible range, sensitivity and balance is what Full Color
Sound s all about.

A history of milestones
When you get a Sony tape you get a lot
more than tape. You get the entire history
of tape recording,
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: Sony has been

a pioneer in tape manufac-

& turing since it began over 30

" years ago. [n fact, we made

the first audio tape ever in Japan.

Sony technology was in the fore-

front then. .. and it still is! (Who

else could bring you the amazing

Walkman?)

& Besides a history of spirited

¥ determination to be the very first in tech-

" nology, there's the knowledge that comes

from also being pioneers in hugh fidelity

audio equipment. (After all, youd better know

all there is to know about tape decks before you

" make a tape. Sony does.)

St Another reason for Sony's unmatched excellence

£ is our unmatched — almost fanatic — insistence on

" the highest quality material and manufacturing methods.
Sometimes our standards are so high we cant find
machinery that meets them, so we have to invent the
machinery ourselves!

Then theres Sony's unique balance system. The
fine-tuning of all the elements that go into making
atape, so that each complements the other, and together
deliver the finest recording that is humanly and
technically possible.

Circle 31 on Reader-Service Card

The new tape standard: State- of - the-Sony

Fact: Everyone uses magnetic particles for tape. But
not everyone insists on buying super-fine grade particles,
and then carefully examining and mixing each and every
lot to be absolutely positive that the quality is consistently
pure and homogenous. Sony does.

Fact: Sony has a unique formula for binding
the particles to the tape. Binding
determines the life

W
" of the tape

~ and the heads. Because
of the high standards we demand,
Sony had to invent its own binder.

Fact: Another example of Sony high technology is
in the coating process. The coating of magnetic particles
must be absolutely, uniformly even all along the tape.
Any variation at all, and the consistency and quality of
the tape are compromused. Not only did Sony perfect the
process for its regular tapes, but Sony outdid itself with
its dual-coated tapes, where it was necessary to produce
a top coating that was super-thin. We actually managed
to create a perfect coating thats only 1 micronmeter
thick! (Especially impressive when you realize some other
tape makers have trouble producing an even coating 4-5
micronmeters thick, much less 1 micronmeter thick!)

Hearing is believing

Sony tape comes by its extraordinary quality
honestly: It has a heritage of breakthrough innovation.
And a history of being famous throughout the world for
leading technology; quality and dependability.

And that 15 why only Sony tape has Full Color
Sound. But you dont have to take our word for it. Listen
to Sony tape as fanatically as you wish. As they say,
hearing 1s believing SONY

1981 Sony Corp of Ametica
Sony and Walkman are tademarks of So




(Continued from page 4)
Huzzas for Messiah

To Kenneth Cooper and his discussion of
Handel's Messiah in the April issue: Amen.
William Bowman

Alliance. Oho

“Surround Sound”

I refer to vour answer in the March “Cross-
Falk™ column to John Wright's query about
how o get more “surround sound™ from his
ssstem, | was surprised that vou did not men-
tion Audionics” Space and Image Composer.
which decodes SQ matrin but iv interesting
mainly because of its very efficient “stereo en-
hance™ funcuon,

Ui notanexpensive (about $1.000) but
delivers the best surround sound [ have heard.
and the effect cannot be compared to that ob-
tamed from the first-generation enhancement
ssstemis that were inuse during the “quad
era.” (The Space and Image Composer was
developed by Audionies of Oregon in 1979 1
believe that the better instrument tocalization
1t provides makes itan exaiting alternative to
delay Tines. but it does require an additional
amphtier and a second set of speakers.

Alain Curetti
Cannes, France

Ligeti Piano Studies

In a feature review in vour March 1981 isue.
Robert P Morgan states “lageti’s Three
Pieces. .. owritten in 1976, are to date his onhy
works for piano.” Is he unaware of this com-
poser's Ausica Ricercata. a sunte ol piano
studies composed between 1951 and 1933 and
performed by Tisa Pohjola on Bis 1.9 18?
Michael Quigley

Vancouver, B.C Canada

Mo Morgan replies that he is aware of this
carly student work.—Ed.

Record-Release
Listings

A few vears ago record manutacturers period-
wally isued Teaflets Dsting their new releases.
This scems to have been discontinued. and
those of us who do not reside in metropolitan
arcas are unaware of what new records are
available. The ads by Preiser and Caedmon
help. but the ads of the major producers often
are limited o one or two major releases and
don't even give their serial numbers. Couldn’t
Higu Fiprrnny find space to fist the reissues
and new releases?

Richard Dahl

Tomuahawk, Wis,

A selective but extensive listing of new re-
leases and reissues can be found in another
ABC Leisure Magazines publication:
ScHwanx Ricorn & Tapr Guine. which
comes out monthly. Further information can
be obtained by writing to Schwann Record
Catalogs. 335 Boslston St Boston, Mass,
02116, 1:d.

ALGLST 981 7

and enhance

“Guaranteed (o improve
sound system’”’

any fine component

Knowledgeable Audio Critics always specify separate Power Amps, Preamps.and EQ's for
the finest sound available. .. Soundcraftsmen builds, in the finest American Tradition,
coordinated separates for a superbly matched sterec system.. ..

or, as individual components to upgrade your existing system ...

s

Digital Quartz PLL 5-digit readout, for all present and future station spacing requirements. .. 14-station
pre-set. .. Exclusive Memory-Retention circuits for years of program storage, no external power required
...3-way Automatic/Manual scanning/tuning selection...ariable output level controls...19" rack-
mount... Walnutside panels . ........... i $449.00

Dual stereo/mono (4 separate) phono preamps enable phercmenal —97dE S/N ratio ... Our new Signal
Processor preamps act as a complete control center, with push-button paiching and switching capabilities
similar to a mixing board. . . features 16 front-panel control functions . . ... ..... 3 models, from $399.00

NO CURRENT LIMITING provides high head-room and increased stability...all our amps have this
unique and desirable circuitry...the MAS002A shown has the new exclusive Patent-Pending Vari-
portional® Auto-Buffer® system for continuous 2-chm operation, Class “H" energy-saving circuitry,
250W/20-20KHz/8 ohms, 0.09% THD, 375W/4 chms, dual 0-1,000 watt peak-reading 20-segment
LED displays. .. ..ot e 7 amp models, from $549.00

The Best in EQ’s is now affordable . ..our EQ’s include all 10 of these indispensable features: Real-Time
Frequency Analyzer Test Record . ..Computone Chart Memory system. .. Accurate 0.1¢B Zero-Gain con-
trols...EQ tape record...Tape Monitor...EQ defeat... +16/12dB octave gain...S/N-105dB...THD
0.01%...Cabinetincluded. . .......... ... seven models, from $249.00

This 15 the world’s only low-cost PRO Real-Time Amalyzer .. no other High Fidelity analyzer is accurate
enough (0.1dB) for demanding professional applicatians. .Our revolutionary Patent-Pending
Differential-Comparator circuitry provides 0.1dB readout accuracy. Automatic-sweep individual octave

Bar-Graph display is variable from .1to 10secondintervals . ........... .. ... ... ... ... $499.00
SOUNDCRAFTSMEN INC., 2200 So. Ritchey, Santa Ana. CA 92705 ¢ CANADA: E S. Gould Marketng. Montreal HAT IES
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At Aiwa, we believe the only thing about quality
recording that should overwhelm you is the quality
of the recording.

That’s why our engineers developed the Aiwa
AD-M800. A microcomputerized cassette deck
that’s so advanced, it’s simple.

The AD-M800’s spedifications tell you it’s the last
word in cassette deck technology. But its D.A.T.A.
microcomputer system lets you know a new era of
recording accuracy and simplicity is just begirning.

Instead of imprecise tape selector switches
or confusing variable bias and eq switches, the
AD-M800’s D.A.T.A. microcomputer systemis as
simple as it is accurate.

For “master” quality recordings with ruler-flat
tape frequency response all you do is press “start”.
D.A.T.A. does the rest.

It's so smart, it automatically senses what type

of tape you've chosen, then selects the best setting
from over 250 million possible combinations to
optimize bias, equalization and calibrate sensitivity.
Allin less than 30 seconds!

And thanks to its memory, next time you use the
same tape it won’t take any time at all. D.A.T.A. can
recall past analyses instantly.

But D.A.T.A. is just one of the AD-M800’s out-
standing features. There are a lot more. Like
Aiwa’s V-cut Sendust CVC 3-head system. Infrared
remote control. Both VU and Peak LED metering.
Double Dolby* NR. And Dual Motor Drive.

The Aiwa AD-Mgo0. It’s that advanced. It’s that
simple. That’s why it’s the top of our line.

*Dolby is a trademark of Dolby Laboratories.

AIWA

SIMPLY ADVANCED

For more information, write: Aiwa America Inc., 35 Oxford Drive, Moonachiz, New Jersey 07074. In Canada, Shriro (Canada) Ltd.
Circle 2 on Reader-Service Card



'AUDIO
High Fidelity News

New equipment and developments by Peter Dobbin

Product Preview:

What's in Store for ’'82

SN A s
SRR A S ol 1 o

A sneak peek at some of the most
exciting new gear introduced at the
Summer Consumer Electronics Show.

Not many power amps come
witha pink-noise test record.
but that’s a clue to the extra
function of the Soundcrafts-
men RA-7503. A 100-LED
frequency-spectrum display
enables continuous monitor-
ing of outputin discrete oc-
tave bands. The amplifier it-
selfis rated at 250 watts (24
dBW) per channel. or 750
watts (28% dBW)when
bridged for mono. Its Class H
circuitry automatically
switchesto a higher power-
supply voltage when re-
quired. and the impedance-
sensing feature adjusts the
powersupply to difficult
loads without triggering pro-
tective circuits. Both are said
to make the amp well suited
to pros and consumers. The
RA-7503 sells for $1.150.

noise-reduction circuitry,
which enables recording and
playback of DBX-encoded
tapesand playback of DBX-
encoded discs. [talso hasa
programmable timer that can
turn the receiver—together
withany component plugged
intoits back-panel switched
ACoutlets—on and off at
user-selected times and to
choose the source to be
playedor recorded. During
programming. the VRX-9500
flashes LEDs to guide the
userin the correct command
sequence. The receiveralso
has bass, midrange, and
treble controls, a moving-coil
head amp, an infrasonic fil-
ter. LED power meters. digi-
tal frequency-synthesis tun-
ing.and a multipath meter.
The VRX-9500. rated at 90
watts (19% dBW) per chan-
nel. sells for $1,000.

1stics in 30 seconds. All six-
teen of its frequency-contour-
ing controls are dual section
potentiometers: one section
varies the boost or cut (£12
dB) within its audio band.
while the other section pro-
duces a varying DC voltage
that “tells” the CPU compara-
tor when the slider has
reached its proper position.
Four memory circuits allow
for storage of equalization
curves, and a built-in spec-
trum analyzer permits visual
monitoring of the equaliza-
tion process. The SE-9, which
also features switchable two-
way dubbing and two-deck
monitoring facilities. costs
$700.

Vector Research’s feature-la-
den VRX-9500 receiveris the
first to have built-in DBX

With built-in microprocessor,
pink-noise generator. motor-
driven sliders. and calibrated
microphone. the SE-9 equal-
izer from Sansui will auto-
matically adjust for your
room’s acoustical character-

Pioneer sets out in a new di-
rection with a total redesign
ofall itscomponents. Inte-
grated amps. tuners. and cas-
sette decks are now styled
with matching. neatly logical
faceplates that divide the con-
trol surfaces into three sepa-
rate blocks. The top-of-the-

line SX-7 receiveris rated at
60 watts (17% dBW) per
channeland hasa frequency-
synthesized tuner section. a
pictographic function dis-
play.and a moving-coil head
amp. Pioneer’s top cassette

deck, the CT-9R.includes
Dolby C noise reduction (as
doall five of its new decks).
three heads. automatic bias/
equalization/sensitivity ad-
Jjustmentcircuitry. and a host
of automated music-search
functions. The SX-7and CT-
9R cost $600 and $700, re-
spectively.

i ..,9}.“ i “W
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Shunning tinsel glitter, the
Gem turntable from Sumiko
isclaimed to combine ex-
tremely high performance
with a reasonable price. A
belt-drive design. the Gem
employsa four-point suspen-
ston system with spring con-
stants precisely matched to
the tonearm that provides ex-
ceptional isolation from
mechanical and airborne
vibration. Each platter is
individually machined and
balanced on its own bearing
assembly and the top-
mounted controls allow push-
button speed change. The
Gemisavailable with either
the Grace 70711 or 747
tonearm for $725 or $800. re-
spectively.

Quad’s first new loudspeaker
in twenty-three yearsis a full-
range electrostatic system
thatis said to perform as
though it were an ideal point-
source radiator. The ESL-63
suspends a diaphragm be-
tween two sets of concentric
annular electrodes. Signals
are fed to the electrodes via
sequential delay lines, with
the innermost electrode re-
ceiving the signals first. The
resulting sound-pressure pat-
ternin the relatively flat dia-
phragm reportedly duplicates
the spherical pattern that
would be created by a radi-
ating point source 30 cen-
timeters behind the plane of

10
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TDK brings two new standards
to openreel.

Raising sound standards is nothing new to
TDK. Foryears, TDK cassettes have set ref-
erence standards in metal and high bias. Now
TDK announces two breakthroughsinopen
reel —GX and LX. Both are formulated to be fully
compatible with your present system. You don't
have to rebias to appreciate them.

TDK GX Studio Masteringtape handles the
most critical demands of live music mastering
oeautifullv. TDK's new ultra refined ferric oxide
particle gives GX superior MOL, low distortion
and awide dynamic range. Equally impressive is
TOK LX. Its super refined particle gives it high
performance with lownoise and low distortion
throughout an extended frequency range. LX is
ideal for both professional and audiophile use.

The refinements don't stap with the

© Copynight 1981 TDK Electronics Corp.. Garden City. 1 Y 11530

formulations. A unique calendering and
binding process rivets the particles to the tape
surface, making dropouts practically a thing

of the past. A special graphite and carbon
backcoating, faund on all GX and most LX tapes,
reduces friction for the smoothest possible
winding. At the same time, 't prevents static
discharge and reduces wow and flutter.

These high standards are carried through to
the newly designed 10” metal and 7” plastic
reels. Fach has a separately molded hub and
flange to ensure circularity and high strength. If
you think open reel has gone as farasitcan go,
listen to the finest. TDK GX and LX. They cculd
openup awhole new

standard of recording &TDK
excellence. 0
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The Onkyo TA-W80 Studio Deck is the most exciting

stereo cassette deck available today. It integrates two make quality high speed dubs in half the normal time
cassette tape decks into a single component, with all without setting levels . . . playback two tapes simulta-
the controls to operate them individually, simulta- neously . . . or set them for uninterrupted automatic
neously, or in sequence. sequential play. You can even mix your own record-
The Onkyo TA-W80 not only provides incredibly ings . . . mixing a mic input with an external source
pure and exciting record/playback quality . . . it gives or a mic signal with the program from cassette #1.
you a capability that even two stand-alone tape decks Little wonder that The Onkyo TA-W80 was
cannot provide. selected as “one of the year’s most innovative pro-
You can now edit with improved precision . . . ducts” in the Consumer Electronics Design Exhibition.

Onkyo USA Corporation, 42-07 20th Ave., Long Island City, N.Y. 11105. (212) 728-4639. ONKYOf



the speaker. The speaker.
known by the acronym Fred
(for full-range electrostatic
doublet). presents a largely
resistive 8-ohm load to an
amplifier. according to Quad.
The system comes with polar-
izing units builtinto the base
and sells for $3.300 per pair.

A new ionic tweeter differs
fromolder designsof its type
in thatitis nothorn-loaded
and radiates omnidirec-
tionally. Built by Magnatin
Germany and sold here by
Dahlquist. it is based on the
work of Dr. Siegfried Klein,
who invented the ionophone
in the 1950s. A needle elec-
trode is surrounded by one
formed of wire mesh. Whena
very high-frequency, high-
voltage bias (in this case, 27
MHzat 2,000 volts) is applied
to the central electrode. a co-
rona discharge ionizes the air
around the point. Modu-
lation applied to the voltage
varies the temperature of the
ioncloud, making the plasma
expand and contractin re-
sponse to the audio input.
Thus, the designersclaim, the
plasma operates asa virtually
masslessdiaphragm that ex-
cites the airaround it, creat-
ingsound without creating
mechanical resonances or
materially blurring transient
response. Initially. the Mag-
nat/Dahlquist Corona-
Plasma tweeter will be sold
for $1,000: Dahlquist hopes
that full-scale production will
permit drastic price reduc-
tions, so that the tweetercan
be offered in full-range sys-
tems.

ones. Carverisn'tsaying vet
how the “asymmetrical
charge-coupled FM detector”
responsible for these im-
provements works—only that
instereo it yields an extraor-
dinary signal-to-noise ratio of
100d B for an 85-dBf input
and boasts an exceptional
stereo sensitivity ratingof 16
dBffor 50-d B quieting. Other
features include digital fre-
quency-synthesis tuning for
both FM and AM, stereo
pilot cancellation, 60dB of
midband channel separation,
and a captureratio of % dB.
The prodigy isslated to sell
for $550.

6%-inch bass/midrange driv-
ers,and a 12-inch passive
radiator. The tweeter is free-
air-mounted atop the cabinet,
and Polk claims that special
care was taken to control
high-frequency diffraction f-
fects. It says that the new sys-
tem exhibits improved bass
response and more precise
stereo imaging than its prede-
cessor, the Model 12. The
RTA-12B sells for $£00.

bias tapes and is equipped
with a bias-adjustment con-
trol. It costs $775.
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Anold “new” class of audio
componentry, dubbed a “cas-
seiver,” combines a cassette
deck and receiveron one
chassis. Kenwood s entry in
this genre is the KRX-5, rated
at30 watts (14% dBW) per
channel. In one package, the
KRX-5offersan AM/FM
stereo tuner with LED signal-
strength meter, an amplifier
with full preamp-based con-
trols and function selectors,
and a metal-capable cassette
deck. Kenwood is especially
proud of the deck section’s
microprocessor-controlled
transport and music-search
functions, which permitre-
peat play of a full side, re-
windsearch for up to fifteen
program selections, fast-for-
ward search forup tosixteen
selections, and a recording-
standby mode. The KRX-5
costs $500.

Sony’s motional-feedback
Biotracer tonearm, which au-
tomatically damps unwanted
cartridge/arm resonances, is
used in a tangent-tracking
formatin the PS-X800 turn-
table. The reworked Biotrac-
erarm simplifies cartridge ex-
change by automatically bal-
ancingitself to zero; you then
simply dial in the vertical
tracking force. To reduce the
need for frequent lateral cor-
rection, the arm-drive motor
moves the tonearm gradually
across the record, restoring
tangency only when an error
isdetected by the servo sys-
tem. The turntable itself,
which employs a quartz-leck
direct-drive motor and fully
automatic speed and record-
size selectors, costs $850.

Magnepan’s newest flat-panel
dynamic loudspeaker, the
Magneplanar SMG, is
claimed to provide full-range
performance similar to that
of its larger progenitorsin a
highly efficient, compact
speaker. The SMG, which
sells for just $405 per pair,
stands 4 feet high and is rated
atasensitivity of 85dB SPL
at3 feetfor a l-wattinput.
The large radiating area of
the SMG’s panel is said to
provide accurate and spa-
cious stereo imaging while
eliminating the boxy color-
ations of traditional dynamic
loudspeakers.

Special circuitry in Carver
Corporation’s first tuner. the
AM/FMTX-11.issaid to
ameliorate the mostcommon
afflictions of FM reception:
multipath distortion, high
noise on weak stations. and
front-end overload onstrong

w
ki

Computer analysis played a
substantial part in the design
of the RTA-12B. according to
Polk Audio. A floor-standing
system, the 12B incorporates
a l-inch dome tweeter. two

Akai’s GX-77 open-reel deck
crams a host of features and
capabilities into a compact,
high-style package. The new
four-track, two-channel deck
handles 7-inch reels and em-
ploys six separate heads for
bidirectional recording and
playback. Akai claims that
the automatic-reverse mecha-
nism takes less than a half
second to change tape direc-
tion. The GX-77is capable of
handling the new EE high-

VQ  AEddo

UL EE
Pure Class A operation witha
rated output of 80 watts (19
dBW) per channel gives De-
non’s PMA-950 a special
place among this fall’s inte-
grated amplifier introduc-
tions. The amp features two
complete phono sections for
fixed-coil pickups aswell asa
built-in moving-coil head
amp. Two tape monitor loops
and a separate recording out-
putselector add to its taping
flexibility. Adjustable head-
phone-outputimpedance
adds to the unit’s versatility.
The PMA-950 costs $1,000.

COMING NEXT MONTH:
The Full CES Product Story

For more information, circle the appro-
priate number on the Reader-Service
Card.
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138 Dahiquist 144 Sony

139 Denon 145 Soundcrattsmen
140 Magnepan 146 Sumiko

141 Polk Audio 147 US. Pioneer
142 Quad 148 Vector Research
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CrossTalk

Practical answers to your audio questions by Michael Riggs

Foiling Feedback

When I play records at a very high level, |
get acoustic feedback through my Sony
PS-333 turntable. What can 1do to stop
mysystem from howling when I turn it
up?=V. Permann, Tripp. S.D.

Sometimes you can eliminate acoustic
feedback by just rearranging vour sys-
tem. Never mount a turntable on top of.
oreven nextto. a loudspeaker. and make
sure the table or shelf it rests on is rigid
and stable. If vour listening room suffers
from floppy floorboards. installation on
a wall-mounted shelf is definitelv advis-
able. By getting the turntable out of a
peak or into a null in a low-frequency
standing wave. vou may greatly reduce
its susceptibility to acoustic feedback. In
fact. the most certain cure for feedback is
to put turntable and speakers in different
rooms. If none of these measures works.
orif they are impractical in vour home.
vou might try insulator feet. such as
those available from Discwasher and
Audio-Technica.

Amplifier Faceoff

My system consists of a Dual 701 turn-
table with a Nagatron 344DF cariridge,
AR-18 loudspeakers. and an Optonica
SM-3205 amplifier rated at 40 warts per
channel. One of my friends has a receiver
ratedat only 28 watis per channel, vet his
system seems 1o be able to play louder than
mine. Does this mean that my amp is de-
fective?—Joe Poveromo, Warerford.

Conn.

No. It may mean that vour friend’s
speakers are more sensitive than yours.
There's only about 1'4 dB of différence
between 28 watts (144 dBW) and 40
watts (16 dBW). (Remember that each
doubling of the power. expressed in
watts, increases the perceived acoustic
output of the speakers by 3 dB—1 ¢B
generally being considered the smallest
perceptible loudness increment.) If his
speakers were 12 dB more sensitive than
yours. vour systems would have the same
maximum volume level. all other con-
siderations (including the amplifiers’ dy-
namic headroom. the acoustic environ-
ments. and so on) remaining the same.

Other possibilities are that vour
fricnd’s speakers are lower in impedance
than vours are and therefore draw rela-
tively more power from his receiver than
tts 8-ohm IF1C rating would indicate. or
that they favor the midrange more than
the ARs. which would tend to make
them sound louder than the ARs even
when putting out the same overall sound
level. And there are questions of relative
volume-control tapers. gain in the vari-
ous stages of the systems, phono-pickup
sensitivities. and relative distortion at
whatever maximum level vou chose for
the comparison. If you just turned up
both volume controls half wav and made
an A/B comparison of the two speaker
pairs. your test didn’t really mean any-
thing.

Speaker Upgrade

Tuse apair of full-range single-driver
speakers that I bought twenty-five or
thirty years ago. Could I get better sound

Sronithem by udding a set of Micro-

Acoustics MS-1 tweeter arra 1ys?—Fred
Robinson. Miami Beach, Fla.

Resisting the strong temptation to sug-
gest that just about anything would help.
we'll give ita definite “maybe.” The MS-
L however. was designed for use with
speakers that are indeed close to full-
range reproducers. lacking just a litte in
output and width of directivity at the
highend. Your “full-range™ speakers are
bound 1o be quite directive at high fre-
quencies and probably have little re-
sponse above a few kilohertz even on
axis. by today’s standards. At $135 per
pair. the MS-1s are attractively priced.
and they might very well do you some
good. But loudspeaker design has come
a long way in the last twenty-five years.
For $50 to $100 more. you could get a
pair of system-engineered. truly full-
range bookshelf speakers that would
serve you better than your old reliables,
however modified.

Stopping Snaps

1 received several records for Christmas
andwas pleased with them when [ plaved
them ar home. But when I got back 1o col-

lege after the holidays. [ was horrified to
discover that not only these new records,
but also my old ones. plaved back with lots
of shattering snaps and pops. In both
places. I used my own system, which is
about a year old and consists of a Technics
SL-Bl turntable with a Shure M-70E.)
cartridge, a Pioneer SX-580 receiver, and
Avid 80a speakers. [ clean my records
regularly, so Idon’t think the problem is
dirt. What can I do 1o get rid of the
noise’—Paul M. Muargel. Washington,
D.C.

The svmptoms vou describe. coupled
with the fact that they first appeared dur-
ing the winter in only one of two loca-
tions, suggest static as the-source of your
troubles. Raising the humidity in the
room would probably help. (This is whv
static tends to be less of a problem dur-
ing the summer.) You might also use an
antistatic record mat. pistol (such as the
Discwasher Zerostat). or fluid (such as
Stanton’s Permostat).

Unequal Boses

My system includes four Bose 901 Series
11 speakers. I would like 1o add a pair of
Bose 901 Series 1V speakers in another
room. Is the Bose Series 11 equalizer com-
patible with the Series 1Vs?>— Robert Wol-
pert. APO,N.Y.

The Bose 901 Series Il and Series 1V
speakers  require somewhat different
equalization. so for best results you
should use them only with their compan-
ion cqualizers. This and the fact that the
Scries [Vs are quite a bit more sensitive
than the Series s imply that you will
need a second amplifier to drive the re-
mote pair if vou want to use them and
the main speakers simultaneously. Oth-
erwise. not onlv will you be forced to use
incorrect equalization for at least one
pairof speakers. but the volume Ievels in
the two rooms will be seriously mis-
matched. Also. six speakers might prove
too taxing a load for a single amp if ali
were to be played at once.

We regret that, due to the volume of reader mail
we gel. we canhot give individual answers to
all questions.
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 WHY SPEND $200 MORE
ON A BETTER TAPE DECK
WHEN ALL YOU NEED IS $2 MORE
FOR A BETTER TAPE.

[
=1
——— No matter how much you spend on a tape déck. the sound that comes out of it can
only be as good as the tape you putinit.So before you invest a few hundred dollars
upgrading your tape deck, invest a féw extra dollars in a new Maxell XLI-S or
XLII-S cassette. it el D0

They're the newest and most advanced generation of oxide formulation tapes.

By engineering smaller and mare uniformly shaped oxide particles, we were able to pack
more of these particles onto a given area of tape.

Now this might not sound exactl earth-shattering,but it czn help your tape deck live
up to its specifications by impraving output, signal-to-noise ratio and frequency response.

Our new XL-S cassettes alzo have an improved binder system, which helps k=ep the
oxide particles exactly where theyre supposed to be. On the tape’s surface, not on your
recording heads. As a result, you'll hear a lot more rausic and a lot less distorticn.

There's more to our XL-S tape than just great tape. We've &so redesigned ou~
cassette shells. Our new Quin-Lok™ Clamp/Hub Assembly holds the leader firmly in
place and eliminates tape deformation. Which means you'll not only
hear great music, but you'll also be able to enjoy it & lot longer. m HXE I I

So if voud like to get better sound out of your tape system, ;
you don't have to put more money inte it. Just put in our new tape. IT S WORPH IT

hie. N ) 07074
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New Equipment Reports

Preparation supervised by Robert Long Peter Dobbin, Michael Riggs, and Edward |. Foster.
Laboratory data (unless otherwise noted) supplied by Diversified Science Laboratories.

700ZXL:
“Utter Class”

Nakamichi 700ZXL cassette deck with optional NR-100
Dolby C noise reducer, 19% by 10 inches (frontpanel of
700ZXL), 10 inches deep plus clearance for connec-
tions; NR-100, 4% by 1% inches (trontend), 9% inches
long plus clearance for connections. Price: 700ZXL,
$3,000; NR-100, $230; optional RM-300 transport/RAMM
remote control, $190; optional RM-200 transport remote
control, $45. Warranty: “limited," four years parts (ex-
cept heads, capstan, and motor, one year), one year |a-
boron 700ZXL; one year parts and labor on NR-100.
Manufacturer: Nakamichi Corp., Japan; U.S. distributor:
Nakamichi U.S.A. Corp., 1101 Colorado Ave., Santa
Monica, Calif. 90401.

PLAYBACK RESPONSE (TDK test tape: -20 dB DIN)
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NAKAMICHE'S SECOND in command. so to
speak. has alwavs been the Model 700,
taking its orders (well. its design) directly
from Generalissimo Model 1000. That's
still true. though now there are two sec-
onds: the 700ZXL. reviewed here. and
the somewhat less expensive 700ZXE.
which makes some canny elisions from
the ZXI's almost encyclopedic list of
features, some of which come as optional
addons. We chose to test it with the
Dolby C box but without the remote
control.

Among the built-ins are a thorough
automatic tape-matching svstem (which
even works in playback). four tape-
matching memories (with a battery so
they can’t forget). Nakamichis Random
Access Music Memory (RAMM), a 400-
Hz test-tone generator (unnecessary for
adjusting the machine to the tape but
handy in setting dubbing levels to an-
other machine). a plavback prreu (trans-
port speed) adjustment. switchable mul-
tiplex and infrasonic filters (since the
first is for FM and the second for discs.
theyv can’t be used simultaneouslv). and
Nakamichi’s triple miking (left. right.
and blend or center-fill). which we con-
tinue to consider an excellent approach
for the serious amateur doing live
recording.

e T T

The tape-matching svstem does an
excellent joh. as the record/plav re-
sponse  curves confirm. [t addresses
recording-head azimuth. tape sensitivity.
bias. and recording equalization, flash-
ing the various indicators at the upper
lett corner of the deck as it goes. If vou
enter the adjustment into one of the
memory positions. the data will include
the noise-reduction svstem vou chose be-
fore. making the adjustment. There's
nothing particularly astonishing about
any of that in this age of micro-
processors. but the Nakamichi design
(laken. again. from the latest 1000) ac-
tually records the salient information in
coded form on the tape so that plavback
parameters. as well as those for record-
ing. are adjusted automatically. With all
svstems go. this means never again hav-
ing 1o worry about correct switch posi-
tions once vou've put the tape through
the automatic adjustment. The process is
influenced by the manual choices vou
make in advance. however. and will even
work if vou choose 70-microsecond EQ
with Type | tapes (for lower hiss) or 120
microseconds with Tvpe 2 (for greater
high-t'rcqucnc_\' headroom). In most
decks. even those whose switches will al-
low such “mismatches.” the lack of
recording-EQ adjustment will tend to

HIGHFIDELITY

PHOTOS BY ROBERT CURTIS



How to go stfaight without

losing yourbalance. zzes o pcicono:

Sc before you jump at just ary
Pure engineerirg logic tells you a straight straight-armed tuintable, check out a
tonearm has lower- effective mass thana JVC. Because there’s more to turn-
curved one. But a straight arm isn't necessarily  table performance thanthe shaoe of
a better arm. Nor is a turntable better just the arm. '

because it has one.

When JVC engineers design a turn-
table like the L-A31 shown here, they de-
sign every part with care and imagination.
That's why JVC's tonearm has the extra
advantage of Trac ng Hold.

Tracing Hold piaces the arm’s pivot
point above its center of gravity. Now,
gravity is an ally. it maintains equilibrium
constantly as the stylus tracks your
record. This means betier tracking and longer stylus life. 7/

Our engineers didn't stop there. Recognizing that a
straight arm needs protection against resonance, they
fashioned a rigid, low-mass carbgn fiber headshel
that's resistant to vibrat on. So your stylus responds to
signals in the groave and nothing else.

An arm like this neecs a great turntable to go w th.it.
And the L-A31 measuras up: wow and flutter 0.03%
WRMS. Rumble —75 ¢B DIN B or better. Plus a non-

cogging DC direct-driva motor that applies torque n a
smooth, linear t{ansfer of power. There’s also front- l vc

US JVC CORE
41 Stater Drie. Elmwod Park, NJ 07407
JVCCANAPRA INC.. Scarborough. Int.

Front-panel contrds fcr convenence

Low-mrass- ncn-resonantheadsnesi.




When you’re ready

to “face” the music
we have a tip

for reduced |

Whether you are seeking to reproduce the full l
dynamic range in the grooves of today's new
superdiscs, or simply to obtain maximum listening
pleasure from treasured “oldies” in your record col-
lection, you need a phono cartridge that will deliver
optimum trackability with minimum distortion.

Because the phono cartridge is the only
point of direct contact between the record and your
entire stereo system, its role is critical to faithful
sound re-creation. That's why upgrading your
o ‘ e phono cartridge is the single most significant (and

I'he HE Family: generally least costly) improvement you can make
Hy perelliptical-Equipped | to your stereo system.

To that end Shure now offers the Hyperellip-
tical Stylus Tip configuration—first introduced on
the critically acclaimed V15 Type IV—in afull line of
cartridges with a broad range of prices.

The Hyperelliptical Stylus Tip has been
called the most significant advance in decades in
tip geometry. It has a narrower and more uniform
elongated contact area that results in significantly
reduced intermodulation and harmonic distortion.

Look over the list at left to see which Shure
HE cartridge best matches your tracking force
requirements.

Shure has been the top-selling cartridge
manufacturer for the past 23 years. For full details
) on this remarkable line of cartridges write for AL667.

= . /
V15 Type IV ) MV30HE
3s-1%a grams Ys-1% grams

VIS LT V15 Type llI-HE
1%s grams 34-1% grams

.'A:“ .4
O
MO7HE-AH
(with attached headshell)
3a-1%2 grams

Go with the leader —Shure.

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204 /
In Canada: A. C. Simmonds & Sons Limited
Manutfacturers of high fidelity components, microphones 4
sound systems and related circuitry /

MI5SHE M75HE Type 2 M75HE-J Type 2
Ya-1'z2 grams Ya-1%; grams 1%-2% grams
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METER

TAPE-ADJUST. DISPLAY
RAMM DISPLAY

TRANSPORT CONTROLS
(PAUSE, RECORDING
INTERLOCK, REWIND
FAST FORWARD

STOP. FORWARD}

EJECT
AC POWER

HEADPHONES
RAMM CONTROLS

ON, STEP DOWN, STEP UP, SET RESET
AUTO CALIBRATE (AZIMUTH-ONLY, ALL)

~ BEHIND POPOUT DOOR:
PLAYBACK PITCH ADJUST.;
TIMER (PLAY/OFF/RECORDY);
MEMORY (STOP/OFF/PLAY);
MIKE LEVEL ADJUST

{L. BLEND. R).

OUTPUT LEVEL ADJUST..
TAPE SELECT (EX/SX/ZX).
PLAYBACK EQ (70/120 .S},
NOISE REDUCTION

(DOLBY B/OFF/EXTERNALY;
400-HZ TONE (ON/OFF);
FILTER (INFRASONIC/
OFF/MULTIPLEX)

LINE LEVEL ADJUST

TAPE MEMORY STANDBY/SET,
MEMORIES A-D, MANUAL EQ/NR SET
MONITOR (SOURCE/TAPE)
COUNTER RESET

RECORD/PLAY RESPONSE, TYPE 1 TAPE (-20 dB)

DB —— ‘ 1 T ‘
0 — T
70071 i,: Cn jii:
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch + % dB,20Hzto0 20 kHz
————— Rch +1%,-%dB, 20 Hz to 20 kHz

RECORD/PLAY RESPONSE WITH DOLBY C (-20 dB)

DB ‘ T T 1
0= “"M
5 == T

700ZXL |5 —— e — i
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
with Type 2 tape
Lch +1'%,-%dB, 20 Hz to 20 kHz

————— Rch +%,-1%dB, 20 Hz to 20 kHz

with Type 1 tape

—-— Lch + % dB, 20 Hz to 20 kHz

—--—Rch +2,-1dB, 20Hzto 20 kHz

INFRASONIC FILTER -3dBat27Hz; ~60dB/oct.

S/N RATIO (re DIN 0 dB; R/P; A-weighted)

Type 2 tape Type 4 tape Type 1 tape
without noise reduction

55% dB 53% dB 51% dB
with Dolby B

64Y: dB 62% dB 61dB
with Dolby C

68% dB 67 dB 65% dB
METER READING FOR DIN 0 DB +7dB

METER READING FOR 3% DISTORTION (333 Hz)
allthree tapes >+10dB

DISTORTION (third harmonic; at -10 dB DIN)

°o

05

02

7002XL \,_‘

5K 10K 20K

HZ 20 50 100 200 500 K 2K

Type 2tape <0.77%.50 Hz to 5 kHz
————— Type 4 tape <0.41%,50Hzto 5 kHz
— - — Type 1tape <0.55%,50Hzto S5kHz
ERASURE (333 Hz; re DIN 0 dB)
Type 2 tape 77dB
Type 4 tape 692 dB
CHANNEL SEPARATION 41% dB

SPEED ACCURACY 0.7% fast, 105-127 VAC

<4 Circle 50 on Reader-Service Card

compromise the results if vou trv to be
too clever.

The recorded coding. which consists
of 5-Hz pulses. also can contain selection
numbering. If vou choose to use the au-
tomatic RAMM. an index will go onto
the tape whenever, during recording.
there is an interval of more than two sec-
onds with no input signal. The numbers
advance serially with each blank and at
each use of the PAUSE until the indexing
capacity (15) is reached. with a numeri-
cal readout keeping vou apprised of the
count so that vou can make appropriate
notes for future selective plaving. Naka-
michi has even provided a way of contin-
uing the indexing sequence where vou
left off on « partially recorded tape.

The index signals can also be en-
tered manually—even during a selection.
il you want—but only while vou are
recording. of course: retrocoding would
necessarily erase a recorded tape. The
manual (which is up to Nakamichi’s ex-
ceptional standards) tells vou to use the
infrasonic filter in RAMM recording so
that vou pick up no pulses that could
confuse the RAMM on plavback. Since
the infrasonic and multiplex filters can’t
be used together. Nakamichi says to
forgo the former when you're recording
from stereo FM. which is much less
likely to contain infrasonics than a
warped record is.

When you come to plav back the in-
dexed tapes. vou can make selections in
any sequence whatever—even repeating
selections as often as vou like—up to a
maximum of thirty programmed com-
mands. The transport will shuttle rapidly
in either direction to get from the end of
one selection to the beginning of the
next, and the positive 1D at the begin-
ning of each makes the svstem very pre-
cise—a vast improvement over those de-
pending on a tape counter reading or on
the mere presence of a gap in the record-
ing. The 700 does allow you to pick up
the blanks aurally during fast-wind
modes: If vou press PAUSE while the tape

is moving. a faint twitter of output lets
vou keep track of where vou are.

But these details. convenient and
fascinating as thev are (and there’s more
10 these systems than we have space to
detail here). are almost window dressing
by comparison to the superb inherent
performance of the deck. Granted that
the flatness of the response curves is. in
part, attributable to the elaborate auto-
matic tape matching: but the extended
hass. almost without so-called head
Humps. the very low distortion. and the
ultrahigh-frequency performance all at-
test to exceptional care in such matters as
head construction and electronics.

When DSL tested the deck with
Nakamichi's own branded formulations
{EX-II as the Tvpe | ferric. SX as the
Type 2 ferricobalt. and ZX as the Tvpe 4
metal. all with benefit of the automatic
adjustment). the results were staggering.
Usually. we characterize response nu-
merically by following the curves to the
frequencies at which they are 3 dB below
midrange response. In the 700ZXL. the
curves in our graphs don’t go that far
Jdown. either at the top or at the bottom
and even with noise reduction! So the
lab wentlooking for the upper cutoff fre-
quencies. At -20 dB (that is. 20 dB below
the DIN reference level of 200 nanowe-
bers per meter). the figures for all three
tapes were close to 25 kHz without noise
reduction. with Dolby B. or with Dolby
C. The highest figure actually was for the
cheapest tape: EX-1l came in at about 27
kHz in both channels without noise re-
duction. The metal tape. however.
reached the 20-kHz region at -10 dB
with all three noise-reduction options
{Tyvpes 1 and 2 could do so only with
Dolby C). at least in the right channel.
and even squeaked by the 20-kHz mark
with Dolby C at the 0-dB level. Even one
vear ago. such high-frequency perform-
ance would have been unthinkable in
cassette equipment without relatively ar-
cane s'gnal processing of some sort.

If vou think the Dolby C circuit falls
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WOW & FLUTTER (ANSI/IEEE weighted peak)

average maximum
playback +0.06% +0.08%
record/play +0.06% +0.09%
SENSITIVITY (re DIN 0 dB; 333 Hz)
line input 75mv
mike input 0.29mv
MIKE INPUT OVERLOAD (clipping) 2,400 mV
MAX. OUTPUT (from DIN 0 dB}) 1.2v

A Quick Guide
to Tape Types

Our tape classifications. Types O through 4, are based
primarily on the International Electrotechnical Commis-
sion measurement standards.

Type Otapes represent “‘ground zero™ in that they
tollow the original Philips-based DIN spec. They are ferric
tapes. called LN {low-noise) by some manufacturers, re-
quiring minimum (nominal 100%) bias and the original,
“standard’ 120-microsecond playback equalization.
Though they include the “‘garden variety’ formulations,
the best are capable of excellent performance at moder-
ate cost in decks that are well matched to them.

Type 1 (IEC Type 1) tapes are ferrics requiring the
same 120-microsecond playback EQ but somewhat
higher bias. They sometimes are styled LH (low-noise,
high-output) formulations or “"premium ferrics.”

Type 2 (IEC Type Il)tapes are intended for use with
70-microsecond playback EQ and higher recording bias
still{(nominal 150%). The first formulations of this sort
used chromium dioxide; today they also include chrome-
compatible coatings such as the ferricobalts.

Type 3 (IEC Type Ill) tapes are dual-layered ferri-
chromes, implying the 70-microsecond (*‘chrome"’) play-
back EQ. Approaches to their biasing and recording EQ
vary somewhat from one deck manufacturer to another.

Type 4 (IEC Type V) are the metal-particle, or *“al-
loy” tapes, requiring the highest bias of all and retaining
the 70-microsecond EQ of Type 2.

into that category, we refer you to our ar-
ticle on the subject elsewhere in this is-
sue. One deck manufacturer after an-
other is adopting the C option, and it
should become commonplace in short
order. It certainly contributes to that as-
tonishing response figure. And, of
course. it markedly increases the dy-
namic range of the 700ZXL over that
with the built-in B circuit. We tried in
vain to find signal sources that would
overtax it. Many Dolby B reels in our
collection have astonishing hiss by mod-
ern standards: even our jazziest FM
tuners were unable to do better (at least
with the signals available from local sta-
tions): no room we could find for live
recording was without some ambient
noise that limited the range more than
the Nakamichi does with Dolby C.

Not all the credit for this goes to the
Dolby C. however. The deck’s low dis-
tortion at high levels allows you to pour
on the level when you’re recording: Note
that the midrange 3% distortion point
was beyond the +10 maximum of Naka-
michi’s metering for all three tapes. The
manual takes a very conservative ap-
proach to this question. Not only is the 0
dB several dB lower than that on past
Nakamichis we have tested (it’s usually
at Dolby reference level. about 2 dB be-
low DIN 0: here it's 7 dB below DIN).
but the manual tells you to go for max-

ima of +5 to +8 dB. depending on the
tape you're using. That still leaves some
headroom in the midrange and—de-
pending on the signal, the tape, and the
noise reduction you've chosen—at higher
frequencies as well. But aside from this
rather surprising choice of calibration,
the metering scheme is excellent: cali-
brated in 1-dB steps between -10 and
+10. equipped with an automatically re-
setting peak-hold feature in that same
range, and reaching down to -40.

The meter and all the other read-
outs are completely invisible until you
turn the 700ZXL on. and even then they
light only as appropriate. Many of the
controls are hidden behind a latchless
door; you must press it to make it pop
open. In fact. one visitor pointed out a
salient aspect of the design’s under-
statement—its quiet self-confidence, if
you will: The Nakamichi name and the
model number appear nowhere on the
front panel. (Eventually. we did locate
them, in small lettering, gray on gray. on
the top of the case.) Somehow, that sums
up the utter class that this deck exudes.
That its performance is exemplary is a
long-forgone conclusion: we're dealing
here with those heady reaches where the
machine almost becomes an organism,
where mere technical excellence is not
enough.

Circle 131 on Reader-Service Card

EJECT 1

HEADPHONES

TRANSPORT 1 CONTROLS:

TRANSPORT 2 CONTROLS:

EJECT 2

PLAYBACK CONTROLS:
EQ 1 (120/70 »8)

DOLBY B 1 (ON/OFF)
DUBBING 1) 2 (ON/OFF)
MONITOR (1/2)

PEAK HOLD (ON/OFF)
OUTPUT LEVEL ADJUST.
BIAS ADJUST.

RECORDING (2) CONTROLS—
LEVEL ADJUST.

APSS, REWIND, FORWARD, FAST FORWARD, STOP, PAUSE

DOLBY B (OFF/ON/WITH FILTER)
TAPE SELECT.

RECORDING INTERLOCK, REWIND, FORWARD (PLAY), STOP, PAUSE, RECORDING MUTE

{(FE-CR/CHROME/
"NORMAL"/METAL}

Dub-a~-Dub-
Dub, Two
Transports
in One Deck

Optonica RT-6605 dual-transport cassette deck with
dubbing facility, in metal case. Dimensions: 17 by4"2
inches (front panel), 11% inches deep plus clearance for
controls and connections. Price: $550. Warranty: “lim-
ited,” two years parts and labor. Manufacturer: Sharp
Corp., Japan; U.S. distributor: Optonica Div., Sharp Elec-
tronics Corp., 10 Keystone Pl., Paramus, N.J. 07652.
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WE HARDLY BELIEVED IT when we first
saw it: a cassette deck with two trans-
ports. one for recording and one for
playback. and therefore with the inher-
ent ability to clone existing tapes by way
of one-deck dubbing! Separate record-
ing and playback heads are fairly com-
monplace, of course, and the Optonica
RT-6605 essentially carries this rationale
to an extreme. But the dubbing feature is
certainly what will attract a following for
it. (Indeed, other manufacturers already
appear to be copying the idea.)

The left-hand well—Deck I, in Op-
tonica’s terminology—is the playback
transport. It is equipped with the com-

pany’s Auto Program Search System,
which seeks out the blanks between re-
corded selections and automatically
stops and begins play when it finds one.
It has its own playback-EQ and Dolby
switches. independent of the Deck 2 set-
tings. Deck 1 can be used for timer play-
back (musical wakeup), Deck 2 for timer
recording (FM time shift. for example).

The head in Deck 2 (the recording
partner. of course) can be converted for
playback so that you can cue up a tape to
the end of the last recorded selection or
the beginning of something you want to
re-record. (Deck I's head is designed for
playback and therefore gives markedly

Circle 9 on Reader-Service Card >



BASF Chrome.

The world’s quietest tape
1 is like no tape at all.

r Today, only one high bias
tape is able t> combine out-
standing sensitivity in the
critical high frequency
range with tt.e lowest back-
ground noise of any oxide

! tape in the world.

Thattapeis BASF's

Protessiona. I

Protessional Il is like no
other tape because it's
made like no other tape.

While ordincry high bias

tapes are made from modi-

fied particles ot ferric oxide
Professiona. Il is mace of
pure chromium dioxide
These pertectly shaped and
uniformiy sized particles
provide a magnetic me-
dium that not only delivers
an absolute minimum of
background ncise, but out-
standing high frequencies
aswell.

Like all BASF tapes Pro-
fessional Il comes encased
inthe new ulira-prec:sion
cassette sheil for perfect
alignment, smooth, even

movemsant and consistert
high fidelity reproduction.

With Professional Il you'll
hear allof the music and
none of thetape Andisnt
that what you want in
atape?

o e g
| | PypegiChiome-Subsinne *gl

o
i

- Nose (dF)
o
T .

3 8} 1B s &

4k Bk .6k
14iz)

The ditlereace 1n noise level beiweer,

PRO !l and osrdinary high biastape s
greatest wr.ere the human earis mest
sensitive (2 6 kHz

OF A LIFETIME COssettss
IEEEEESSS—S COIT.€ With a

lifetime guarante=. Should
anv BASF cassette ever
fail—except tor abuse or
mishandling —simply
return it to BASF for a free
replccement.

Mobdlle Fidelity Sound Lab.

BT Professional )l s sosupsgcr  was
choenby Mobile FicelliySoomdlab o
their Cnginal Master kecorsh g~ High
Fide 1ty Casseites These stote-ohihe-art
prer2corded casseites are dushicated in
realtime (1 ) trom the cnginal recording
studoo Master tapes o some o the mMosi
piominani recording ariisis ciour ime

For the best recordings you’ll ever make.

BASF Systems. Crosty Dnive Bedtord. Massachusetts 01730
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PLAYBACK RESPONSE (TDK test tape; -20 dB DIN)

DB [ T I

i g =
Y hwa‘;‘\v 1 J;i J
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch +Y2,-2 dB,40Hzto 12.5 kHz

————— Rch + %, -4 dB,40Hzto 12.5 kHz

RECORD/PLAY RESPONSE, TYPE 2 TAPE (-20 dB)

DB [ |
Or——= = =S
HT 660% 12 L } I \ \
HZ 20 50 100 200 500 1K 2K SK 10K 20K

Lch +0,-3dB,20Hzto 13 kHz
————— Rch +0,-3dB, 20Hzto 14.5kHz
with Dolby B noise reduction

—-— Lch +%,-3dB,20Hzto 11 kHz
—--— Rch +1%,-3dB,32Hzt0 12.5kHz

RECORD/PLAY RESPONSE, TYPE 4 TAPE (20 dB)

DB —1 T T T
4] o

3 F -

RT 66053 o

HZ 20 50 100 200 500 1K 2K 5K

Lch +0,-3dB,20Hzto 20kHz
————— Rch +0,-3dB, 20Hz to 20 kHz

10K 20K

RECORD/PLAY RESPONSE, TYPE 1 TAPE (-20 dB)
DB l -

= —

AT 6605 (1
Hz 20 50 100 200 500 1< 2K 5K 10K 20K
Lch +0,-3 dB, 20Hzto 8.5 kHz
----- Rch +0,-3 dB, 20 Hzto 13 kHz

S/N RATIO (re DIN 0 dB; R/P; A-weighted)

Type 2 tape Type 4 tape Type 1tape
without noise reduction

58Y% dB 57% dB 56 dB
with Dolby B

66% dB 65% dB 64%: dB
METER READING FORDINODB +1dB

METER READING FOR 3% DISTORTION (333 Hz)

Type 2tape +3dB
Type 4 tape +3dB
Type 1tape +5 dB (LED barely on)

DISTORTION (third harmonic; at -10 dB DIN)*

Type 2 tape = 0.52%
Type 4 tape = 0.46%
Type 1 tape =< 0.18%
*See text

ERASURE (333 Hz; re DIN 0 dB)

Type 2 tape 75% dB
Type 4 tape 70dB
CHANNEL SEPARATION 50% dB

SPEED ACCURACY
record/play
play transport only

0.3%fast, 105-127 VAC
0.2% fast, 105-127 VAC

WOW & FLUTTER (ANSI/IEEE weighted peak)

average maximum
playback +0.06% +0.09%
record/play +0.06% +0.09%
SENSITIVITY (re DIN 0 dB; 333 Hz)
line input 88 mv
MAX. OUTPUT (from DIN 0 VU) 087V
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better results for regular listening.)
There also is a nice dubbing feature:
one-touch start. which operates in the
dubbing mode only and starts both
transports simultaneously when vou re-
lease the Deck 2 pause. Otherwise. the
decks’ PAUSE controls are independent of
each other.

Deck 2's electronic controls include
not only four-position tape matching.
but a bias tuning knob as well. The man-
ual—which is well above average. partic-
ularly in view of the model’s complex-
itv—has an exceptional tape chart. It's
more complete and up to date than we're
used to seeing. and it includes bias ranges
for all tapes: that is, it suggests (cor-
rectly) that a single number would not
necessarily be spot-on for all samples of
a given tape and that personal prefer-
ence can be allowed to play a small part
in good tape matching. Since vou cannot
monitor directly off the tape during
recording, the process of finding the op-
timum value within the range is not easy.
but the specified ranges are narrow
enough for their midpoints to be an ade-
quate approximation for most uses.

At Optonica’s suggestion. Diver-
sified Science Laboratories tested the
RT-6605 with Maxell UDXL-II as the
Tvpe 2 ferricobalt (with the “*chrome™
setting). TDK MA as the Type 4 metal.
and Maxell UD as the Type 1 ferric—all
with the BIas set at its midpoint detent.
Actually. this is not the midpoint of the
recommended range for MA. though
metal tapes in general have the reputa-
tion of being relatively forgiving of bias
setting and the excellent response cer-
tainly doesn’t suggest a mismatch here.
Conversely. the center of the recom-
mended range for UD is right at the de-
tent. though the drooping top end of the
response curves could have been shored
up by reducing bias a bit. Sensitivity
matching. for which no adjustment is
provided. is excellent in the left channel
but less so in the right on the basts of the
Dolby curves for all three tapes.

The metering extends from -20 to
+ & dB. with 1-dB steps onlv in the im-
mediate vicinity of the 0-dB calibration.
which is 1 dB below DIN’s. Since it is of
the peak-reading tvpe. the calibration
seems reasonable. The PEAK HOLD 1s the

Recording level control calibration is
unique. Copy levels will be identical 10
original (with appropriate tapes) when
“0" on knob is aligned with dubbing mark
on fuceplate; other calibrations deliver
measured changes in level where desirable.

unflappable kind that does not reset it-
self (unless you momentarily defeat the
feature) and therefore will retain the
maximum level it has encountered no
matter what. This is useful for dubbing
because you can begin by playing the
original all the way through: even if you
grab a snack meanwhile. the maximum
value will be there when you return.
Now comes the really interesting part.
Let’s say that the meter shows +5 and
vou're copying onto UDXL-IT (for
which the midrange 3% distortion point
is at only +3. according to DSL’s meas-
urements). Just go to the calibrated level
control (see photo above) and move the
dubbing leve! to -2 dB—or lower. if vour
signal 1s particularly demanding in the
highs. No cut and try: no guessing.
Note that. since there are two trans-
ports. we give two speed-accuracy fig-
ures. For record/play. DSL recorded a
standard frequency on a tape in Deck 2.
moved the tape to Deck 1. and measured
the frequency. Since it turned out 0.3%
fastand Deck | measures 0.2% fast, Deck
I presumably goes 0.1% slow. All these
figures are just about as close to ideal as
voure likely to encounter in cassette
equipment, which averages at least 0.5%
fast. in our experience. Flutter figures
are very good but not really outstanding.
So are the distortion figures. though they
are rather curious. Atvpically. second
harmonic figures approximate those
shown in the data for the third harmonic.
making THD noticeably higher than ei-
ther alone—but. again. still respectable.
Since the dubbing feature is central
to the design. which is (or was. when we
began this report) unique in the industry,
vou can compare it adequately only with
a pair of conventional decks. Frankly. at
§550. 1t does not compare well with mod-
els that sell for the same price (and that
therefore total twice as much if vou need
two to make dubs). But by comparison to
$225 decks. it's a wonder—in both per-
formance and features. For recordists
who want a dubbing setup on a budget.
i's a must-see item. In fact. even if
vou're not on a budget but like ingenious
hardware. you should take a good look
at the RT-6605.
Circle 133 on Reader-Service Card
(More on page 26)
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. phase inear

For thefirsttime, your PRI TS . : - you hecrit. See your local
headphones can fill the Model 180 R T3 Phase Lirear dedaler fora
room with sound instead 13 it rst: demonstration. Or getin
of just your head. e ' fouch with the people at
With the new DSL"(dimen- Thesoundisbigger, fuller and Phas= Linear: 20121 48th Avenue

sional sonic localizer to its has more depth. West. Lynnwocd, WA 98036,
creators at Phase Linear),you Yourfriends will probablyask  phone (206) 774-3571. Then hook
can hear a wholenewdimen-  if vou verecently upgraded your  the DELinto your system.

sion in sound. system. And listen to the difference.

With headphones, the DSL And while the DSL technology .
makes music seem tosurround  is straight out of the ozone, the \/ y 7
. Front. Sides. And ind. ice isagr é .
you. Front. Sides. And behind. price is agreeably down to earth ; Be T rrairts

You'llhear aremarkabledif- at under $:50.
ference with your speakers,too.  Sound incredible? Wait until The Prcatessional Connection

Circle 25 on Reader-Service Card
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WE DARE YOU
TO COMPARE.

Compare the new Jensen System Series Speakers
to AR, Bose, Infinity, JBL, Pioneer, and Advent
and you'll hear what we're talking about.

_ Just for a minute, forget the specs, the response curves, the graphs and
acgus_,tlc theories. Let's get back to the ultimate test of a speaker. Its music, pure
and simple.

At Jensen, we're so sure of our new line of System Series Speakers that we

urge you to compare them. Match any of our speakers against comparable models
of any other top brand speakers.

Listen to your favorite, most familiar recording. Listen at all levels and from
all areas of the room. And see if you don't choose the Jensen for better sound.

When it comes to choosing home audio speakers, it's really quite simple.
Compare them all. We know you'll like the Jensen System Series Speakers.

For additional information or for your nearest Jensen Dealer write to Jensen
Home Audio, 4136 North United Parkway, Schiller Park, llinois, 60176. Or better yet,

 JENSEN

HOME AUDIO

Music...pure and simple.

Circle 17 on Reader-Service Card
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AC POWER (ON/OFF);
TIMER MODE (ON/OFF);
REEL SIZE (LARGE/SMALL);

TRANSPORT SPEED (HIGH/LOW] 1

MONITOR (SOURCE/TAPE)

HEADPHONES

METER MODE (PEAK/VU) —J
PLAYBACK LEVEL ADJUST.
LINE LEVEL ADJUST.

oo}

]

i

TRANSPORT CONTROLS:
PAUSE/MUTE, RECORDING
INTERLOCK, FORWARD, STOP,
REWIND, FAST FORWARD

RECORDING CONTROLS:
LEQ,REQ;LBIAS R

BIAS, L RECORDING DEFEAT,
R RECORDING DEFEAT

MIKE INPUTS
MIKE ATTENUATOR (0/-20 DB}
MIKE LEVEL ADJUST.

Open-Reel
Quality and
Tradition

Denon Model DH-510 two-speed (7% and 15 ips) half-
track open-reel tape deck, in wooden case with pebble-
grain finish. Price: $1,350; optional RC-50 wired remote
control, $85. Warranty: “'limited,” three years parts and
labor. Manufacturer: Nippon Columbia Co., Ltd., Japan;
U.S. distributor: Denon America, Inc., 27 Law Dr., Fair-
lawn, N.J. 07006.

PLAYBACK RESPONSE AT 7% IPS
(MRL 217104 test tape: -10 dB re 200 nWb/m)

DB

o} —
DH-510.
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch +%,-1% dB,31.5Hzt020 kHz
————— Rch +%,-1%dB,31.5 Hzto 20 kHz

PLAYBACK RESPONSE AT 15 IPS
(MRL 21J105 test tape; 0 dB re 200 nWb/m)

DB

o

s DH-510

HzZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch +1%,.-1dB,31.5Hzto 20 kHz

————— Rch +1Y%,-%dB,31.5Hzto 20 kHz

RECORD/PLAY RESPONSE AT 7% IPS
(-10 dB re 200 nWb/m)

08 ]
=TT
OH-510 31
Hz20 50 100 200 500 1K 2K 5K 10K 20K
Lch +%,-2dB, 20 Hz 10 20 kHz
----- Rch +%,-1% dB, 20 Hz 10 20 kHz

RECORD/PLAY RESPONSE AT 15 IPS
(=10 dB re 200 nNWb/m)

DB
Y]
z
OH-510
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch +1,-3dB,21Hzto 20 kHz
————— Rch +1,-3dB,22 Hzto 20 kHz

IT MUST HAVE BEEN more than twenty
vears ago (the old-timers we’ve con-
sulted seem foggy on the point) that the
Denon brand name first appeared here.
It was on the prestige recorder—a semi-
pro open-reel model—of an importer
that also peddled noticeably inferior
products from other suppliers. The im-
porter is long since gone, but the
memory of the Denon has lingered. even
through the lean years in which Nippon
Columbia either was absent altogether
from the American market or was at-
tempting (ultimately without success) to
market here a relatively unimpressive
Denon line intended more for the de-
partment-store trade than for the audio
salon.

Fortunately. under the present U.S.
management, the Denon name is back in
audio. The reputation that has been
rebuilt on the well-received line of mov-
ing-coil cartridges now applies to elec-
tronics and tape equipment as well—in-
cluding the DH-510 deck, which bears a
lot of the flavor of its progenitor of a gen-
eration ago. It is solidly built. is fitted to
handle NAB reels, runs at “high” speed
(15 as well as 7% ips), and has half-track
heads and a case that permits horizontal
or vertical use. No flash: just unassuming
competence and excellent sound.

There are a few elements in the de-
sign that clearly set it apart from the clas-
sic semipro models. however. One is the
generally excellent tape-tensioning sys-
tem, which is designed to treat the tape
optimally no matter what you do.
Though we have no objective measure-
ments to back up or refute that claim
(conventional static tension measure-
ments don’t really help). the wind does
seem particularly firm, even. and gentle.
As a slightly negative by-product, if you
press sTop during fast wind, the braking

takes a long time to bring the tape to rest.
And if you try to pull the tape out from
the supply reel. it’s as though you're try-
ing to skin a cat—until the tape is around
the first tensioning idler, at which pointit
slides forward like a hot knife in butter.
The reason: The idler is part of the ten-
sion-sensing system and releases the sup-
ply-side “brake™ only when it’s away
from its rest position. After a while you
learn to hold that idler with one hand
while you pull the tape with the other.

Then there’s the metering. In the
VU mode. it behaves in classic fashion,
needing 130 milliseconds of pulse to
come within 3 dB of a full-value reading.
The peak mode needs only 0.35 milli-
second to come within 3 dB—very fast
for this type of meter. In neither mode is
there significant overshoot. Since the VU
scheme doesn’t respond to brief tran-
sients, headroom is needed to prevent
their overmodulation, and the 0-dB cali-
bration on the main meter scale is close
to the 200 nanowebers per meter that is
sometimes taken as an open-reel refer-
ence level. But this is well below actual
tape saturation levels. The peak mode,
whose quick response requires no head-
room. inserts a 10-dB pad so that the
peak values (read on their own scale) are
numerically the same for continuous
tones but displaced 10 dB to the left to
leave room for full needle travel on the
loud peaks that are too brief for the VU
mode to register. So if you have been
peaking at +2 in the VU mode and then
switch modes, the needle may travel into
the same territory but will now be read-
ing about +12 dB. And when the cali-
bration range shifts upward by 10 dB. the
top value becomes +13 and the min-
imum -10!

That may all sound confusing on
paper. and it certainly can confuse the

Circle 5 on Reader-Service Card »



In a world where sound
reaches new levels every day,

ADC delivers
the ultimate high.

The ultimate high is total control.
And an ADC Sound Shaper* Fre-
quency Equalizer lets vou control
your sound and custom-tailor your
rnusic with the mastery of a pro.
And no better way demonstrates
the benefits of an ADC Sound
Shaper than taping. Even without
astudioenvironment, you can
recreate your personal recordings
by changing the frequency response
curve of the source material —mak-
ing the sound more like the original
and more agreeable to your ears.
Our complete ADC Sound Shaper
IC line* has an equalizer that is right
for you and your system. The SS-110
ten-band full octave equalizer, a
step up from our SS-1, features
LED-lit slide controls and one-way
tape dubbing. If you desire even
more control, our twelve-band SS-11
and top-of-the-line SS-111 include
two-way tape dubbing and sub-sonic
filters. Our SS-I11 Paragraphic™
with 24 ancillary switches that
enable you to control 36 bands
per channel combines

th= ease and control of a graphic
equalizer with the precision and
versatility of a parametric. Allat a
price youcan afford.

Allof our equalizers feature LED-
E: slide cantrols allowing for visual

A BSR COMPANY

plotting of che equalizatien curve.
Ard all ADC Sound Shargers
embody the outstanding ADC tech-
nolngy that has made us the leaders
in the industry.

Te really complete your eustom-
tailored cortrol-abil ty. our ADC
Real Time Spectrumr Analyzerisa
must. Equipped withits cwn pink
noise generator and calibrazed
microphone, the SA-1 provides a
visual presenzation of the ckanging
spectrum through 132 LED dis-
pleys. So you canacitally see
proof cf theequalized souad you've
achievad.

With an ADC Sound Shaper and
an ADC Real Time Spectrum
Aralyzer, youcan atizin a new level
of eontrol. And ultimetely, isn't
that the musical high you'vealways
wanted?

Sloand Slhghor
Frequency Equalizers

and Spectrum Analyzer

!
N

Ja:

“f

(Y

Sound thinking has moved us even further ahead.
BSR (USA) Ltd., Blauvelt, N.Y. 10913, BSR (Canada) Ltd., Rexdale Cntario

®Sound Shaper is a registered trademark of Audio Dynamics Corporation, *IC indicates new Sound Shaper® series,




Imagination has
just b%g(l)a e reality,

Finally. The elusivz
goal, attained.
Audiocassettes of such
remarkable accuracy and
clarity that differences be-
tween original and recording
virtually vanish.
This is the sound of
the future. Tapes with the
widest possible dy-
‘\1 namic range. The
. flattest frequency
response obtaln-
y - able. And free-
dom from
noise and
distortion.

New Fuji tapes: Born
of microscopic particles
mzde smaller, more uni-
formly than ever before.
Permanently mated to poly-
mer film so precise, its
surface 1s mirror smooth.
The product of intensive re-
search that unites physics,
chemistry, computer tech-
nology and psychoacoustics.

The sound of the fu-
ture. Hear it at your audio
dealer today. In four superb
tapes that share a/single
name.

Imagination has just
become reality.

© 1931 Fuiji Photo Film kS A, Inc.. Magnetic Tape Division, 350 Fitth Aveniie NY-NY-10118




AUDIO New Equipment Reports

RECORDING-MODE ADJUSTABILITY RANGE (7" ips)
DB

o
.5 =
g -
0 — = =
i
10 DH-510 [
HZ20 50 100 200 500 1K 2K 5K 10K 20K

with EQ set at detent (standard position)
maximum bias setting

----- minimum bias setting

with bias set at detent (standard position)
— -— maximum EQ setting

— - -— minimum EQ setting

S/N RATIO (re 200 nWb/m; A-weighted)

7%2ips 15ips
playback 63 dB 63% dB
record/play 59% dB 58% dB
METER READING FOR 200 NWB /M + % dB

METER READING FOR 3% DISTORTION (400 Hz)

at7%ips +10% dB
at15ips +10% dB
DISTORTION (third harmonic: 50 Hz to 10 kHz)
7'%ips 15ips

-10dBre200nWb/m =<0.27% =0.20%
-10dBre400nWb/m <0.70% <=0.32%
0 dBre400 nWb/m =1.3% =0.82%
ERASURE (400 Hz; re 200 nWb/m) 72% dB
CHANNEL SEPARATION 63% dB
SPEED ACCURACY

105 VAC 120 VAC 127 VAC
7% ips  0.15%fast 0.19% tast 0.21% tast
15 ips  0.41%fast 0.45% tast 0.46% fast

WOW & FLUTTER (ANSI/IEEE weighted peak; r/p)

average maximum
at7%:ips +0.055% +0.065%
at15ips +0.045% +0.050%

SENSITIVITY (re 200 nWb/m at 7% ips; 1 kHz)

line input 67 mv
mike input, high 0.19 mV
mike input, low 0.82mv
MIKE INPUT OVERLOAD (clipping)

high sensitivity 120 my
low sensitivity 440mV
MAX.OUTPUT (from 200 nWb/m) 091V
REWIND TIME (7-in. 1,800-ft. reel) 87 sec.

AUGUST 1981

unwary recordist coming cold to the
deck. but experience shows that it makes
sense and offers a number of useful ap-
proaches to metering. We preferred to
use the peak mode but read the main
(VU) scale—in effect. placing the 0 dB
near 600 nanowebers per meter and
keeping it as a ceiling value. (Recordists
brought up on classic open-reel decks
and true VU meters often take a perverse
pride in pinning them on peaks—a habit
that can spell havoc when they get their
hands on cassette gear without com-
parable headroom.)

The solenoid transport controls in-
clude a button marked PAUSE/MUTE. In
recording, it is a joy. When vou press it
with the tape moving, it acts as a record-
ing mute: when you release it. the tape
stops in the pause mode--that is. without
disengaging the recording funetion—and
can be restarted by pressing the For-
waRD button. Although the drive ac-
tually disengages all the way in PaUSE.
the action is unusually quick for an
open-reel deck. and the feature provides
some options that generally can be
found only in cassette gear.

In playback. however. this feature
proves disappointing. since it doesn’t
permit audible cueing and editing. The
manual (which is poorly conceived and
executed for such a product) says simply
that the button does nothing in playback
that the sTop doesn’t do. What a wasted
opportunity! Had the pause been engi-
neered so that it retracted the pinch
roller only part way, you could “rock™
the tape and hear vour cue point. since
output from the playback head is not
killed and there is no tape lifter to keep
the tape away from it. The manual says
vou can cue in the fast-wind modes by
pushing the pinch roller inward until
some output can be heard. Unfortu-
natelv. it would take three hands to do
this while vou rock the tape. In order to
edit a tape, we had to jury-rig a system
with a bent paper clip (to hold the pinch-
roller shaft at the desired position) and
electrical tape (to hold the paper clip). It
worked. yet how much more elegant it
would have been had Denon provided a
built-in device for the purpose! The
omission is not uncommon in Japanese
open-reel designs that otherwise are of
excellent quality, but we continue to find
it altogether baffling.

There also was some quiet grum-
bling about the DH-510’s reel-attach-

ment system. Denon uses a smooth shaft
(with no keying fins for small plastic
reels) and a boss on the turntable be-
neath the shaft. We find the keyed shaft
marginally more convenient with plastic
reels and the sort of NAB-reel adapters
that go with them more convenient than
Denon’s. which do not automatically
center the NAB reels. Also. we miss the
metal shim built into many adapters to
compensate for the difference between
standard aluminum NAB reels and the
slightly thicker plastic ones. Denon’s
shim is a separate piece of what appears
to be heavy card stock, rather than metal.
Since it can be omitted with the NAB
reels. it provides a way of adjusting the
system for those relatively rare plastic
reels that have NAB hub dimensions but
are as thick as the 7-inch variety. This
may be a big advantage to some users,
but the apparent impermanence of the
shim mats is the only touch of chintz (the
manual aside) in an extravaganza of
plush.

Among the plusher points. we'd
mention the just-right friction clutching
of the elements for the two channels in
the three level controls. You don’t have
to wrestle with them—they can easily be
adjusted with one hand—vet they aren’t
loose enough to create unintentional
misadjustment. Then there are the sepa-
rate bias and recording-EQ adjustments
for each channel. The manual gives set-
tings for each for a fairly wide variety of
tapes. (As usual. the list isn’t up to date
and isn’t prepared with the American
market in mind. When will manufac-
turers learn to put this information on a
separate sheet that is updated frequently
and locally?) Diversified Science Labo-
ratories measured the deck with Scotch
206 and with the knobs set at their center
{normal) positions. We also found them
a good match for the new Scotch Master
XS. wkich is not on the Denon list. With
some experience and test equipment. of
course. vou can adjust the deck precisely
for any tape vou choose.

By any standard. however. the DH-
510 is a really fine deck whose priorities
are performance and reliability. rather
than features for features® sake. Maybe
that’s a way of saying that. among semi-
pro decks, this one’s emphasis is on the
“pro” rather than the “semi.”” but it cer-
tainly doesn’t turn its back on amateurs
in need of these qualities.

Circle 34 on Reader-Service Card

Report Policy: Equipment reports are based on labora-
tory measurements and controlled listening tests. Unless
otherwise noted, test data and measurements are ob-
tained by Diversified Science Laboratories. The choice of
equipment to be tested rests with the editors of HIGH
FIDELITY. Samples normally are supplied on loan from the
manufacturer. Manufacturers are not permitted to read

reports in advance of publication, and no report or por-
tion thereof may be reproduced for any purpose or in any
form withowt written permission of the publisher. All re-
ports should be construed as applying to the specific
samples tested. HiIGH FIDELITY and Diversified Science
Laboratories assume no responsibility for product per-
formance or quality.
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EJECT

AC POWER —;‘ ’

AKAT

e v e

RECORDING CONTROLS METER MODE (PEAK/VU},
RECORDING CANCEL; RECORDING MUTE

: COUNTER MODE:
2 T TAPE TURNS, TIME
! les——— RESET

e fa e OB
i R I 5

TRANSPORT CONTROLS' PAUSE, RECORDING INTERLOCK,
REWIND, STOP. FORWARD, FAST FORWARD

twe——— DOOR (OPEN/CLOSE)

Akai’'s Most
Impressive
Cassette Deck

Akai GX-F95 cassette deck, in metal case. Dimensions:
17 by 6 inches (front panel), 14 inches deep plus clear-
ance for controis and connectlons. Price: $1,295; op-
tional RC-21 remote control, $40; optional MP-120 AC

dapter for tape-adjust t Y, $23. Warranty:
“limited,” one year parts and labor. Manufacturer: Akal
Electric Co., Ltd., Japan; U.S distributor: Akai America,
Ltd., 800 W. Artesia Blvd., P.O. Box 6010, Compton, Calif.
90224,

PLAYBACK RESPONSE (TDK test tape; -20 dB DIN)
DB

0 *-\4]
GX Fah
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch +Y,-3%dB, 40Hz 0 12.5kHz
————— Rch +1,-2%dB, 40Hzto 12.5 kHz

RECORD/PLAY RESPONSE, TYPE 2 TAPE (-20 dB)
DB

0 ] ]
=
GX F35 )
HZ20 50 100 200 500 1K 2K 5K 10K 20K
Lch +'%,.-3dB,29Hz1016.5kHz

Rch +%,-3dB,27 Hzto 17.5kHz
with Dolby B noise reduction

—-— Lch +1,-3dB.29Hzto 15 kHz
—--— Rch +Y%,-3dB, 27 Hzto 15.5 kHz

RECORD/PLAY RESPONSE, TYPE 4 TAPE (-20 dB)

DB
o=
.7“/
Gx Foc [3
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch +'%,-3dB, 29 Hz to 20 kHz
————— Rch + ', -3dB, 26 Hz 10 20 kHz

MEMORY SYSTEM (ON/OFF}
MEMORY SYSTEM MODE

NOT SO MANY YEARS AGO. the idea of a
cassette deck retailing for more than
$1.000 was incredible. Even more in-
credible was the idea that a deck could
be made to evaluate the tape on which it
was recording and adjust itself for opti-
mum results. Yet here is the Akai entry
in both categories. and we find ourselves
blinking not at those facts (which seem
almost commonplace today). but at the
excellent performance that results. The
GX-F95 also has extra features—a three-
mode memory-rewind systems. for ex-
ample, that allows continuous repeat of
all or part of a tape side as well as the
more standard auto-stop and auto-play
functions—but it is the solid performance
to which our admiration consistently re-
verts.

There are two tape-choice options:
AUTO and MANUAL (METAL). The former
will respond to the key wells built into
Type 2 (“chrome™) shells (except those
of very early manufacture) and those of
the same type in Type 4 (metal) shells by
switching to the high bias range of Type
2 tapes and to the 70-microsecond play-
back EQ used for all but the ferric Type 0
and Type | tapes; shells without the ex-
tra key well (including Type 3 ferri-
chromes) will get standard bias and 120-
microsecond playback EQ. Yet another
key well has been used to identify the
Type 4 formulations of some manufac-
turers—but not all. Hence the need for a
manual METAL setting to achieve the ex-
tra-high bias and appropriate recording
EQ. The adjustment range is great
enough for the automatic fine-tuning

svstem to accommodate just about any
tape except ferrichromes for recording
purposes: in playback. you'll get correct
playback EQ for any normally recorded
tape except ferrichromes with the auto
setting (even for metals, since they have
the 70-microsecond key well), and fer-
richromes will be played with correct EQ
if you switch to MANUAL.

You have another choice to make
when you record: whether to use the au-
tomatic tape-adjustment system or go for
the REFERENCE settings that are not in-
fluenced by the adjustments. These set-
tings are tuned to TDK SA for Type 2.
Maxell UD for Type 1.and TDK MA for
Type 4. Diversified Science Laboratories
used these three tapes in testing but em-
ployed the automatic adjustment system,
which the manual adopts as normal
procedure. Since the adjustment is
equipped with an optional memory
(which needs a [2-volt AC adapter ifitis
to remember with the deck turned off).
you can continue to record on other
tapes of the same type (and, preferably,
batch) without repeating the procedure.
And since the memory will hold one set
of data for each of the three basic tape
types. vou can go back and forth be-
tween them.

When you pick a tape for which the
deck has no memorized setfings. you
simply press TEST: the deck does the rest.
The FAST FORWARD whisks the tape be-
yond the leader. records a series of test
tones (using flashing indicators to keep
vou up to date on what it’s working on—
bias. sensitivity, or recording EQ), and

HEADPHONES

OUTPUT LEVEL ADJUST

PLAY/REPEAT/STOP

TIMER PLAY/OFF/RECORD—r“roE "1

TAPE SELECT. (AUTO/MANUAL METAL)
AUTOMATIC TAPE TESTING

MONITOR (SOURCE/TAPE)

AL R AR

(TEST, MEMORY WRITE, MEMORY RECALL, REFERENCE)

MIKE INPUTS (L/MONO, R}
LINE LEVEL ADJUST

MIKE LEVEL ADJUST

DOLBY B (OFF/ON/WITH MPX FILTER)
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Sansui. Better tumtables for
today’s better discs.

ARECORD IS ONLY AS GOOD AS THE
TURNTABLE IT’S PLAYED ON.

Today, because of sophisticated recording
techniques, records are better There’s more
and more music in the grooves.

And with digital, direct-to-disc, and half-
speed mastering, audiophile discs are near-
ing perfection.

So your equipment has to b= better to
meet these tougher, higher standards. that’s
why Sansui's new line of turntables is designed
to play today’s audiophile discs — and tomor-
rows. We've combined high tectinolog. with
convenience. Take alook.

The fully automatic, direct-drve XR-&ffea-
tures a microprocessor controlled prog -am-
mer that lets you choose the p aying order of
up to seven selections; the quic« response
quartz-crystal PLL servo
system with digital read-
out greatly improves
turntable accuracy and
stability; and the solid
BMC base helps elimi-

nate feedback. Result? Wow and flutter reduc-
edto 0.015% and a 78dB signal-to-noise ratio.

Our mid-priced FR-D55 shares many of the
outstanding features of the XR-a1, including
direct drive, sequence programmer, and the
straight-line, DynaOptimum-Balanced (DOB)
tonearm with a separate motar to contrad its
fully automatic cperation.The arm tracks only
the record, not nearby footsteps or speaker-
fransmitted vibrations.

Like the FR-D55, the modestly priced
FR-D35 has a direct-drive motor, platter and
strobe indicator, with + 3% pitch control.
Impressive 0.025% wow/flutter and 72dB
S/N ratio. And all upfroat operating conteols,
so you don't need to kise the dustcover.

Thet's only half the sansul turntable stary—
there are three other models to choose “rom:

the XR-Q9, FR-D45 cnd
4 th=F-D25.

Lister to your better rec-

ords on Sansui's better

tuintables. At your local

Sansui dedaler.

SSNSUI ELECTRONICS CORPORATION
Llyndhu-st, New Jersey 07071, Gardena, CA 90248
Sansui Elec®ronics Co., Ltd_ Tokyo, Japan




Thetape
demanded mosi by the
most demanding people.

Recording studios demand the best of
everything. Including the tape they use

And 3 out of 4 studios use Anmpex Pro-
fessional Tape. In fact, mers alb _ms are
mastered cn Ampex than all othar profes-
sional tfapes combined.

You should demand pro quality.
Everything we've learned working with
recording professionals over the vears,

we've put into Ampeax Fremium Cassettss,

And what we've put in comes back to
you as unexzelled dyncm c rarge. low
noise, high saturation capabilitizs and
extremely low distortion

Different needs, different
tapes.

MPT metal bias: captures
ali the ruanzes of

a frecsured performance.

GM Il high bias: great for electron-
ically enhanced music without fear of
oversaturation.

CM | normal bias: records full-bodied
orchestral music in its original glory.

And every Ampex Premium Cassette
featiies the True-Track™ mechanism for
perfact wind and tape-to-head contact.

Demand the best. Demand Ampex.
Leam more about Ampex Premium Cas-
settes by writing for a free copy of our Full
Line trochure, Cne glance will show you
get closer to studic quality
on AMpex.

— AMPEX

ek
‘m-_"-‘\'_"!a,

Arr pex Corporation, Ncgre tic Tope Division
40" Brocdway. Redwood City, CA 94063. 415/367-3888
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RECORD/PLAY RESPONSE, TYPE 1 TAPE (-20 dB)

DB T T T
0 + i
= I D ~
GX Foy
HZ 20 50 100 200 500 1K 2K 5K 10K 20K

Lch +Y%,-3dB,30Hzto 18 kHz

----- Rch +1%.-3dB, 28Hzto 18 kHz
S/N RATIO (re DIN 0 dB; R/P; A-weighted)

Type 2 tape Type 4 tape Type 1 tape
without noise reduction

56% dB 55dB 53% dB
with Doiby B

64dB 62% dB 62dB
METER READING FOR DIN 0 DB
peak mode -2dB
"VU" mode +5d8B

METER READING FOR 3% DISTORTION (333 Hz)

peak mode VU mode
Type 2 tape +2dB >+ 8dB
Type 4 tape +1dB > +8dB
Type 1tape +1dB > +8dB
DISTORTION (third harmonic; at -10 dB DIN)
%
05 (A
4 4
N, 7
02 N - —7
01 P :_j
=
GX P b

HZ 20 50 100 200 500 1K 2K 5K 10K 20K

Type 2tape =<0.81%,50Hzt05kHz
----- Typed tape =<0.57%.50Hzto 5kHz
— - — Type 1 tape =0.62%, 50 Hz to 5 kHz
ERASURE (333 Hz; re DIN 0 dB)
Type 2 tape 72dB
Type 4 tape 69dB
CHANNEL SEPARATION 33%dB

SPEED ACCURACY
no measurable error, 105-127 VAC

WOW & FLUTTER (ANSI/IEEE weighted peak)

average maximum
playback +0.06% +0.08%
record/play +0.08% +0.09%
SENSITIVITY (re DIN 0 dB; 333 Hz)
line input 140 mV
mike input 0.46 mv
MIKE INPUT OVERLOAD (chpping) 135 mV
MAX. OUTPUT (from DIN 0 dB) 069V

rewinds to the starting point. If vou've
done something wrong—perhaps in-
serted a ferrichrome tape in spite of the
manual’s warning against it—the trans-
port will just stop and flash its ERROR
light in reproof.

The metering is better than average.
Its upper range lights a pleasant gold.
rather than the usual red: it is calibrated
in 1-dB steps (the scale looks finer. but its
elements light two at a time) from -3 dB
to the top. at +& dB: it offers peak or VU
modes. with an automatically resetting
peak-hold feature. All those things are to
the good. The want of calibration below
-20dB may be missed by some recordists
(we prefer a longer range). and the inclu-
sion of a Dolby reference-level mark is
confusing on a scale that has two mean-
ings. Because the 0-dB marking is 5§ dB
below DIN's for the VU mode (whose
slow response to transients requires
some headroom) and 2 dB above it for
the peak mode. vou're left in doubt
about which value-scale the Dolby mark
refers to. (It's just about correct for the
VU mode’s calibration. as a matter of
fact) But vou never have to use it in
practice. and it might better have been
omitted.

At first. we were rather taken aback
by two mechanical elements of the de-
sign. The GX-F95 is delivered fitted with
a solid aluminum cassette-well door, but
there’s a smoked acrvlic alternative
packed with it. Since we like to check
what's going on inside the well while
we're working. we considered the metal
one just a bit of showoff flash for the de-
lectation of friends. Evidently. Akai pre-
dicted this response and consequently
threw in the see-through alternative. But
the more we worked with the deck. the

less we found it necessary to see into the
well. The transport controls light up to
tell you what the drive is domg the deck
is Iogic-controlled. so any failure to fol-
low your orders (for instance. because
you've reached the end of the tape) is in-
stantly signaled by these lights. And. for
straightforward recording. the real-time
option on the turns counter lets vou
know how much tape is left more accu-
rately than visual inspection would. (If
you back up to re-record something
vou've messed up—a flubbed dub. so to
speJk—lhe timer continues from the
reading where vou slopped. adding the
redo to the ongmal timing.)

Then there’s the door that hides the
lower controls. It is motorized and will
open or close only when the power
swirch is on—or should. From force of
habit after experience with so many
manually opemlcd doors. we repealedlv
reached for it even with the power off.
and it eventually began to respond.
evidently as a result of damage. If you
haven't quUlred our (bad?) hablls vour
L\pcrleme with the door should be hdp-
pier than ours.

But. again. the central element in
our appraisal is certainly the perform-
ance. Because it is a “full three-head™
deck—that is. one with direct monitoring
from the tape while vou're recording,
even with Dolby noise reduction—we
were able to make rapid source/tape
comparisons. with uniformly excellent
results. The GX-F95 is an excellent deck
bv any standard and. in our estimation,
the finest cassette model we have ever re-
ceived from this perennial manufac-
turer. And that last point is not to be
taken lightly: Experience tells. and here
it speaks loud and clear.

Two-Way
Convenience
from Dual

Dual C-828 bidirectional cassette deck, in metal case.
Dimensions: 17% by 4" inches (front panel), 13% inches
deep plus clearance for controls and connections. Price:
$500. Warranty: “limited,” one year parts and labor.
Manutacturer: made in Japan for Dual Gebriider Steid-
inger, W. Germany; U.S. distributor: United Audio Prod-
ucts, Inc., 120 S. Columbus Ave., Mount Vernon, N.Y.
10553.

PLAYBACK RESPONSE (TDK test tape; -20 dB DIN)
DB T
0 =

C 828 1.
HZ 20 50
Lch, forward
_____ R ch. forward
— - — Lch, reverse
— - -— Rch, reverse

100 200 500 1K 2K 5K 10K 20K
+1%.-2%:dB,40Hzto 12.5 kHz
+2,-2%dB,40 Hzto 12.5 kHz
+1%,-2dB,40Hzto0 12.5kH2z
+2%,-2% dB,40Hzt0 12 5kH2z

4 Circle 3 on Reader-Service Card

SIMPLE. FOOLPROOF OPERATION has been
a hallmark of Dual products over the
vears. In particular. their controls are
usually well thought out with respect to
their intended functions and user needs.
which means, among other things. that
the company has never been prone to
what we might call “gizmo madness.”
The new C-828 two-head cassette deck
continues this design philoscphy: It does
not incorporate every imaginable bell
and whistle. but the ones it does have
make life much easier for the recordist.

The control layout is uncluttered.
with all functions Llearl\ labeled. Tape
selection is via four pushhullons for
Tvpe | ferric. Type 2 chrome and
chrome-equivalent. Tyvpe 3 ferrichrome,
and Tvpe 4 metal tapes. respectively.
Separate pushbuttons to the right of
those switches control Dolby B noise re-
duction and multiplex ﬁl[ermg and

LEDs to the left of the meters indicate
whether these functions are activated.
The peak-reading LED meters
themselves are unusual in that thev are
weighted to reflect the recording equal-
ization curve. so that vou know how
much signal is going onto the tape re-
gardless of its frequency distribution.
They are calibrated from -20 1o +7 dB
and change from green to red above +3
dB (which, with *“*chrome” tapes. is
equivalentto + 6 dB), as final warning of
incipient overload. Two pairs of red
marker LEDs placed above and below
the 0-dB and +3-dB marks indicate that
these are the overload points for the se-
lected tape type. The markers at 0 dB
tight when Type | or 2 tapes are chosen,
while the markers at +3 dB come on for
Types 3 and 4. Judging from use and
from DSI.’s measurements (including a
meter response time of 17 milliseconds—
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MEMORY ON/OFF, COUNTER RESET

B ey s v

AC POWER

HEADPHONES —————3

(ONE DIRECTION. OUT AND BACK
CONTINUOUS REPEAT)

3
L - T -
: HoWrTrr 5 i e o

REVERSING MODE < it i

TAPE SELECT. (FERRIC, CHROME, FE-CR, METAL)

TRANSPORT CONTROLS

(STOP. REWIND, REVERSE.
FORWARD, FAST WIND,
RECORDING INTERLOCK, PAUSE)

RECORDING LEVEL ADJUST. (L. R)

MIKE INPUTS (L. R)

DOLBY B. MPX FILTER (ON/OFF)

RECORD/PLAY RESPONSE, TYPE 2 TAPE (-20 dB)
DB

0 i ::-_‘;‘{L—
C-82812 l ] u
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch +2,-3dB,25Hzto 18kHz

————— Rch +2Y%,-3dB, 24 Hzto 17.5kHz
with Dolby B noise reduction
—-— Lch +2%,-3dB,25Hzt0 17.5 kHz
—--— Rch +3%,-3dB,24Hzt017 kHz

RECORD/PLAY RESPONSE, TYPE 4 TAPE (-20 dB)

DB
- =

& C 82813 !

HZ 20 50 100 200 500 1K 2K 5K 10K 20K

Lch +3dB, 24 Hzto 19kHz

————— Rch +3dB, 24 Hzto 18.5kHz

RECORD/PLAY RESPONSE, TYPE 1 TAPE (-20 dB)
DB I =
s~ | v
C-82814 \
HZ20 50 100 200 500 K 2K 5K 10K 20K
Lch +2,-3dB,24 Hzto 17 kHz
————— Rch +3%, -3dB, 24 Hz to 17 kHz

S/N RATIO (re DIN 0 dB; R/P; A-weighted)

Type 2 tape Type 4 tape Type 1tape
without noise reduction

53%dB 53dB 52'% dB
with Dolby B

62dB 62 dB 61dB
METER READING FOR DIN 0 DB
Type 2 tape -3dB
Type 4 tape odB
Type 1 tape ~1dB
METER READING FOR 3% DISTORTION (333 Hz)
Type 2 tape 0dB
Type 4 tape +5dB
Type 1tape +3dB

DISTORTION (third harmonic; at -10 dB DIN)

Y%

Ry, A
0 N R R // 4
ol — 4
\'-'%—_- _\/ P
0.2 = P
ot
€828,5

HZ 20 50 100 200 500 1K 2K 5K 10K 20K

Type 2 tape <0.5%.50Hzto 5 kHz
————— Type 4 tape <0.69%, 50 Hz to SkHz
— -— Type 1tape <0.64%,50Hzto 5 kHz
ERASURE (333 Hz; re DIN 0 dB)
Type 2 tape 72dB
Type 4 tape 68%, dB
CHANNEL SEPARATION 37dB

SPEED ACCURACY
forward
reverse

0.2% fast, 105-127 VAC
0.3% stow, 105-127 VAC
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slightlv slow for a peak-reading display).
these points seem to be well chosen.

Taken as a whole. this metering sys-
tem removes much of the guesswork
from setting recording levels. Our only
quibble is with the input level controls,
which would have been easier to use in
most instances had thev been ganged or
supplemented by a master level control.
rather than fully independent.

The real fun. however. begins with
the tape transport. The C-828 is an auto-
matic-reversing deck in both the play
and recording modes. In the plav mode.
it can be set to run continuously until you
touch the srop key. Left to its own de-
vices. the deck leaves a gap of several
seconds in the music as it winds to the
end of the leader and turns around. but
reversal is almost instantaneous when
you initiate it manually.

The C-828 also includes Dual’s **di-
rect load and lock™ system. When the
power is turned on. a plastic shield that
protects the heads from dirt and prying
fingers swings out of the way, leaving the
cassette well—which is more like a shal-
low alcove in this design—completely
open. Thereafter. you can insert a cas-
sette and. with the mechanism preset for
play in either direction. the transport will
start automatically when vou remove
your hand. And you can remove a tape
while the deck is in any mode: a photo-
electric svstem disengages the transport
as your hand reaches the cassette.

If the deck is in LAY when you re-
move the cassette. it will remember and
return to LAY immediately after you in-
sert another. Unfortunately. this conven-
ience does not extend to the recording
mode: The deck goes to STOP when the
tape is removed. and recording must be
started manually every time one is in-
serted. This is mitigated. however, by the
unusuallv simple operation of Dual’s
transport controls. Pressing the record-
ing key automaticallv engages the trans-

port and pausk. which is released when
PLAY is pressed. reducing what normally
is a three-step operation to two steps.

Combined with the automatic-re-
verse feature. direct load and lock
permits recording and playback of long
works with minimal interruption of the
music. Opera fans and Bruckner buffs
are sure to find this a plus. especially
when recording off the air, though only
manual operation will give you near
seamless playback of the cassette’s two
sides.

The C-828’s measured performance
is. for the most part. verv good. Distor-
tion figures are low. as are those for wow
and flutter and noise. with Dolby adding
its usual 9 dB or so to the signal-to-noise
ratio. Frequency response doesn’t meet
quite the same standard. Using the tapes
suggested by Dual-TDK SA for Type 2.
Maxell UDXL-I for Type 1. and Maxell
MX for Type 4—DSL consistently found
response slightly hot at the top end,
which suggests that the machine is a bit
underbiased for those formulations. In
addition, Dolby tracking is not quite
exact with the SA tape. (The maximum
error, as shown in the graph. is approxi-
mately +2 dB at 2 kHz.) The other two
tapes. however. match better in this re-
spect. particularly the metal.

In use. we found much to praise in
the deck and little to complain about.
The instruction manual. printed in seven
languages. is less clear than we would
have liked. and we are somewhat puz-
zled by the inclusion of a headphone
jack on two-head cassette decks that do
not have an output level controls. Other-
wise, everything makes eminently good
sense and works without a hitch. And.
most important. the recordings we made
with the machine were excellent. If that’s
what vou want—good recordings without
a lot of fuss and bother—we don’t see
how you could go wrong with the C-828.
Circle 117 on Reader-Service Card

WOW & FLUTTER (ANSI/IEEE weighted peak)

average maximum
torward playback +0.06% +0.08%
reverse playback +0.06% +0.09%
forward record/play +0.06% +0,08%
+0.07% +0.09%

reverse record/play

SENSITIVITY (re DIN 0 dB; 333 Hz)

line input 70mV
mike input 0.19mVv
MIKE INPUT OVERLOAD (clipping) 26 mv
MAX, OQUTPUT (from DIN 0 dB) 0.54V

HIGH FIDELITY



If you think “high bias”is

discrimination aga
you're not reudy%

High bias tape is specially
formulated to deliver remark
ably improved sound repro-
duction, particularly in the higher
freguencies.

And no high bias tepe does that
better than totally new Memorex
HIGH BIAS 1.

T THighbias |

R
Normral as
——

r_.
LJJ_‘_LJ B

HIGH BIAS Il improves
high frequency reproduction.

We've developed a unique new
formulaticn of superfine ferrite
crystal oxide particles. And while
that's a mouthful to say, it delivers
an earful of results.

Singers ring out more clearly.
Snare drums snap and cymbals
cshimmer with startling crispness.

Even quiet passages sound
clearer. Because new Memorex

HIGH BIAS lthas 4to 5dB lower
noise. Whicn means dramatically
reduced tape hiss.

And thanks t¢ Permapass ™
our extraordinary new binding
process, the music you put on the
tape stays on the tape. Play
after play, even after
1,000 plays

In fact, new
Memaorex wili al-
ways deliver true
sound repraduc-
tion. Orwe'll replace
it. Free.

Of course, we
didn't stop once we
made new Memarex
sound better. We also
made it work better. By
improving wvirtually
every aspect of the cas-
sette mechanism.

We evan invented a unigt 2
fumble-free storage album.

So trust your next recording to

® 1981, Memorex Corporation, Santa Clara, California 95052, U S. A

NOW MORE THAN EVER T
WE ASK: IS ITLIVE, ORISIT ..°

MEMOREX

ainst tall people,
or New Memorex.

new Memorex. In HIGH BIAS 11,
normal bias MRX | or METAL V.
As a discriminating tape user,
you'll have a high opinion of the
results.
Ahighly biased opinion,
thatis.

K

&




AUDIO nNew Equipment Reports

AnAudiophile’s
Portable
from Infinity

infinity RS-002 Intimate portable stereo cassette player,
with headset, carrylng case, cassette pouch, shoulder
strap, and four AA cells. Dimensions: 6% by 3% inches
(front), 1% inches deep; headphone cord, 4 feet long.
Price: $229; optional RS-002FM FM tuner pack, $45; ad-
ditional headset, $40. Warranty: *limited,” ninety days
parts, one year labor for player, tuner, and headset. Man-
ufacturer: made in Japan for Infinity Systems, Inc., 7930
Deering Ave., Canoga Park, Calif. 91304.

Cassette/amplifier section

PLAYBACK RESPONSE (TDK test tape; -20 dB DIN)

b8 \ ]
0 I \\
\r\nm,m‘ "
HZ 20 50 100 200 500 1K 2K 5K 10K 20K
Lch +0,-6dB,40Hzto 12.5kHz
————— Rch +Y%,-6%dB,40Hzto 12.5kHz

PLAYBACK S/N RATIO (re DIN 0 dB: A-weighted)

70 usec EQ 120usec EQ
no noise reduction 63" dB 59%. dB
with Dolby B 68% dB 66% dB
SPEED ACCURACY  0.3% fastat 6 VDC;

0.1% fastat 5.4 VDC;
0.1% slow at 4.4 VDC;

WOW & FLUTTER (ANSI/IEEE weighted peak)
+0.35% average; +0.55% max.

MAX. OUTPUT (at clipping; from DIN 0 dB; 33 ohm load)
0.95 V (-15% dBW, or 27 mW) for 6.0 VDC:
0.60 V (-19%: dBW, or 11 mW)for 4.2VDC

FM tuner

THD +N FOR 50-DB NOISE SUPPRESSION

1.2%
ULTIMATE QUIETING (S/Nratio) 65% dB
CAPTURE RATIO 2% dB

ALTERNATE-CHANNEL SELECTIVITY 41% dB

HARMONIC DISTORTION (THD + N)

stereo mono
at 100 Hz 4.4% 5.8%
at1kHz 1.0% 1.8%
at6kHz 1.9% 21%
STEREO PILOTINTERMODULATION  0.49%
IMDISTORTION (mono) 1.9%
AM SUPPRESSION 61%dB
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TUNER CONTROLS
STEREO PILOT
TUNING;

MODE SELECT
(MONO/STEREQ)

Vi =} PILOTS (TAPE, TUNER)
] ﬁi—VOLUME(L, R)

IR

e %

HEADPHONES (2)

DOLBY B (ON/OFF)

TRANSPORT CONTROLS:
STOP/EJECT/OFF,
FORWARD/ON,

FAST WIND. REWIND

= AC ADAPTER INPUT

ON BACK: 120/70
»S EQ SELECT)

TO A LARGE DEGREE, the Infinity Inti-
mate defines the term “personal por-
table™™: a compact, battery-powered
stereo cassette plaver. it eschews speak-
ers in favor of ultratight. highly efficient
headphones. (A guide to personal por-
tables in all their forms appears else-
where in this issue.) In basic form and
function. the Intimate shares much with
several competing models. but it is cur-
rently the only one with Dolby noise-re-
duction circuitry and. as such, promised
to be an intriguing and appropriate test-
report subject.

We tested the deck in conjunction
with its optional stereo FM tuner pack.
housed in a cassette shell so it will slip
into the tape compartment. It is tuned
via a knurled wheel accessible through a
cutout on the compartment’s cover: spe-
cial contacts built into the well supply
electrical connections (including RF sig-
nal. derived from the headphone cord.
which serves as an antenna). The tuner
has a stereo/mono switch and automatic
high-blend circuitry to preserve some
stereo separation while lowering the
noise on weak broadcasts.

The Intimate player itself includes
switchable tape equalization (which, un-
like the Dolby circuit. affects the FM sig-
nal). Four AA cells are supplied. though
you can use a 6-volt AC adapter. Also
provided are a pair of headphones and
two miniature stereo headphone jacks—
the standard variety for the personal
portable format. so vour second headset
(if you spring for it) need not be another
Infinity. Volume in each channel is ad-
justable separately via sliders. and the
PLAY and STOP/EJECT keys serve double
duty as tuner oN and OFF controls. re-
spectively. As an aid to locating desired
musical selections on a cassette. the Inti-
mate permits audible cue and review: If
vou press either fast-wind control while
vou're in the play mode. a twittering of

output results as the tape shuttles past
the playback head. A vinyl carrying case
with cutouts for all controls and connec-
tions is included: a loop attached to the
case allows the player to be worn on a
relativelv narrow belt. A shoulder strap
and cassette (or FM-tuner) carrving
pouch completes the package.

Much of the data from Diversified
Science Laboratories attest to perform-
ance that might surprise us in some
home equipment, but is quite remark-
able in a portable. Tape playback re-
sponse curves. for instance. are quite
broad and flat. Since the Intimate does
not record. DSL tested signal-to-noise
ratios with virgin tape—Maxell UDXL-]
and TDK SA at their proper equal-
ization setting of 120 and 70 micro-
seconds. respectively. Though noise fig-
ures are bound to be slightly higher with
recorded cassettes, their excellence at-
tests to the unit’s careful design.

Speed accuracy was measured with
a 6-volt regulated laboratory supply in-
stead of the AA cells. So powered. speed
proved very accurate even at drive volt-
ages below the battery warning signal—a
dimming of whichever pilot (TAPE or
FM) is in use—which occurred at about
4.2 volts in the lab’s test sample. Audio
output drops very quickly as the battery
nears burnout. which DSL figures should
occur after about 4 to 6 hours of use as a
tape plaver. The FM tuner uses less cur-
rent and should deliver about twenty
hours of batterv life.

Wow and flutter figures are quite
high bv home-deck standards but cer-
tainly within the acceptable range. That
is. vou should be unaware of the flutter
unless you are listening critically to sus-
tained piano notes or other “difficult”
tones. And. even then. vou should find
exceptional immunity to wow intro-
duced by external movement: even
strapped to a jogger. our test sample

HIGH FIDELITY



Dolby C-type

Noise Reduction

T

Tape Noise ==

i— With Dolby

Figure 1: Noise from biased cassette tape (70 us
equalization), measured with a constant-band-
width wave analyzer, and weighted (CCIR/ARM}
to reflect the ear's sensitivity to noise and to
noise reduction effects.

What Dolby C-type NR is
Dolby C is a new noise reduction system
developed by Dolby Laboratories for
consumer tape recording. It provides
20 dB of noise reduction above about
1kHz, compared to the standard Dolby
B-type system'’s 10 dB of noise reduction
above about 4 kHz. Like the original
system, the new Dolby C-type system
operates without side effects on virtually
all kinds of program material. It does not
replace the standard Dolby B system, but
will supplement it in a number of new
high-performance cassette decks appear-
ing in 1981.

How Dolby C-works:

dual-level processing
In some respects, Dolby C-type noise
reduction operates like Dolby B. When a
recording is made, the middle and higher
frequencies of low-level signals are selec-
tively boosted, while loud signals are
essentially untouched. On playback, the
previously-boosted signals are attenuated

to where they were in the original program
material, thus restoring proper musical
balance while simultaneously effecting
noise reduction. With Dolby C, signals
are boosted and attenuated more than
with Dolby B. In addition, Dolby C
operates down to a lower frequency to
maintain subjectively uniform noise
reduction across the audible range.

Dolby C-type noise reduction is based
upon anew and unique dual-level process-
ing scheme. Two sliding-band processors
operate in tandem at different levels to
solve the problem of achieving 20 dB of
compression and expansion without
introducing undesirable side effects.
Dolby C also incorporates several other
new developments which reduce the
effects of high-frequency tape saturation
and minimize encode-decode errors, so
that the new system puts no special
demands on the user and requires no
special recorder adjustments.

Figure 2: Dolby C-type

HI.?:,,':;:" noise reduction features
(no dynamic dual-leve! processing,

: action) whereby two sliding-
band pro-essors operate
in tandem at different
levels. Like Dolby B,
companding action is
restricted to part of the
et dynamic range, above
Dynamic which there is essentially
.::;5?" g"' no action, and below
“;:: which the system acts
as a fixed-gain amplifier.
. Minimizing the system's
dynamic action mini-
mizes the possibility of
side-effects on the signal
being recorded.

Dynamic
action of
high-level

(no dynamic
action;
amplifier

action only)

Dolby C-type noise reduction has

been designed so that recorders incor-
porating it can also provide the Dolby B
characteristic at the push of a switch. This
means that existing cassette recordings
encoded with Dolby B-type noise reduc-
tion will be properly reproduced on

the new models featuring Dolby C.

In addition, most listeners are likely to
find that Dolby C recordings are enjoy-
able on machines equipped only with
Dolby B, or on portable and automobile
players without any noise reduction
circuitry.

[J[][ooreY B-c NR]
][ poLey c nr]

Availability
More than 30 product models equipped
with Dolby C, including cassette decks
and add-on noise reduction units, are
either here or have been announced by
the following companies (and many
other models are being developed):

Aiwa Nakamichi

Dual Onkyo

Hitachi Pioneer

JVC Rotel

Marantz H.H. Scott

Mitsubishi Sony

NAD Vector Research
What Dolby C means

to cassette recording

Combined with good tape formulations
ard a well-engineered cassette deck,
Dolby C reduces tape noise to a level
below the noise of virtually any program
scurce available now or likely to be avail-
able in the forseeable future. In fact, even
at high listening levels, tape noise is lower
than the ambient noise in many listening
rcoms. Thus for all intents and purposes,
with Dolby C-type noise reduction, tape
noise in cassette recording will no longer
be of any practical consequence.

For further information, including
technical details and the first independent
review of Dolby C, please write us at
the address below.

00 Dolby

Dolby Laboratories Licensing Corp.,

731 Sansome St., San Francisco, CA 94111,
Telephone (415) 392-0300. Telex 34409,

“Dmlby"” and the double-D symbol are the registered trademarks

ob Dolby Laboratories tor its A-type, B-type, and C-type noise
resfuction systems $81/3285/3287



did maintain reasonable speed stability.

The lab found it difficult to get
meaningful tuner measurements. Since
the RF input impedance was unknown.
there was no way to determine input lev-
els in dBf. In real-world sensitivity tests
in a variety of locations. both rural and
urban. our subjective judgment putiton
par with other quality shirt-pocket FM
receivers. The tuner’s nondefeatable
AFC grabs onto a tuned station so tena-
ciously and operates over so broad a fre-
quency range that DSL found measure-
ments for alternate-channel selectivity
chancy—and that for adjacent-channel
selectivity unobtainable.

When DSL cranked up the RF for
full quieting in the tuner (it was impos-
sible to determine the usual 65-dBf
point). the channel separation. S/N ra-
tio. and suppression of unwanted signal
components proved excellent. consid-
ering the format. Frequency response.
however. is not up to home-tuner stand-
ards in the deep bass. rolling off dramati-
cally below 63 Hz. Heard through the
companion open-air headphones. and
with the 120-microsecond EQ. the sound

quality is quite satisfving. but you prob-
ably would not accept the loss of deep
fundamentals in a system capable of re-
producing them the way good speakers
do (but most headphones don’t). If you
switch to 70 microseconds. a broad. shal-
low response droop is introduced into
the FM response curve above 800 Hz.
Though the manual suggests that vou
may like the resulting “tone control™ ef-
fect. we thought it muffled the sound.
Despite its generally good perform-
ance on the test bench. the Intimate
really defies simple numerical descrip-
tion. On both tape and FM. the quality
of reproduction is entirely begunlmg
The headphones impart an airy. spa-
cious quality. and the inclusion of the
Dolby B circuit lowers tape hiss dramati-
cally on appropriately recorded tapes.
Though one would not characterize the
headset’s reproduction as uncolored, its
warmth and richness of tone are alto-
gether welcome in a portable system.
Just as important is comfort: The head-
phones weigh a hair over two ounces. in-
cluding the cord. and no auditioner com-
plained of ear or head discomfort even

after extended wear. The player is fairly
heavy—about 26 ounces with batteries
and case—and can be a bit irksome when
strapped to your belt.

Our field tests took us to a variety of
locales. We found the FM tuner less sus-
ceptible to ignition noise and picket-
fencing than the miniature radios we've
tried under similar conditions; on
crowded Manhattan streets, multipath
was a problem, but no worse than with
other, more expensive radios. As a stereo
tape player. the Intimate is a consistent
delight. (We quickly learned to carry an
extra set of AA cells; you might want to
invest in a nicad battery pack and re-
charger if you become a habitual user.)

Perhaps some of our excitement
over the player’s obvious charms would
have been tempered if we had had a
longer acquaintance with the format. We
can say. however, that the Intimate per-
forms well, sounds great. looks dandy.
and in one important respect—the inclu-
sion of Dolby B—is unique in the field of
personal portables. An afternoon at the
beach never sounded so good.

Circle 132 on Reader-Service Card

Manufacturers’ Comments

We invite rebuttal from those who
produce the equipment we review. The
comments printed here are culled

from those responses.

Aiwa AD-R500U cassette deck, May
1981. The warranty hus been changed to
one year parts and labor since we sub-
mitted this model to you.

We question your statement thar “the
tape choices ure relatively limited” since
the AD-R500U will handle all three of the
major tape groups: IEC Type I (ferric),
Type Il (chromium dioxide und ferrico-
balt), and Type IV (metal or alloy). Tvpe
L1 (ferrichrome) cannot be used, but we

find that this group is not so popular in to-
day’s market.

Regarding the head rotation mecha-
nism, our reliability test shows that it per-

SJorms satisfuctorily more than 10,000
times before losing its original specifica-
tions. In practice, of course, it depends on
how the user operates this deck.

Before we shipped the test sumple 1o
you, we measured its transport speed at
0.3% fast, vet vour report shows a figure
six times as high. This might be the result
of some damage during shipment. but
since wow and flutter figures—which are
easily affected by shocks—from vour test
results are quite similar to ours, that seems
unlikely.

There are two other possible causes

Jorthe difference in the figures. According

to the DIN standard, ten minutes of run-
ning time is required before samples are
tested. This is because the temperature of
the motor itselfis normally higher than
that of the whole deck. The speed will
change after the ten-minute warmup (be-
coming either faster or slower, depending
on the motor), and adifferent interval can
result in different data. Another possibility
is the test tape. Aiwa uses C-60 tapes. If
vour tape is shorter than ours, it will
present a smaller load to the motor, which
may make it run fuster than expected.
Hajime Nagatsuna
Product Planning Manager
Aiwa America, Inc.
HF replies: We do regret Aiwa’s omis-
sion of what we call Type O (low-bias fer-
rics) from the AD-RS500U’s tape selector,
though perhaps we are asking too much
of an otherwise full-feature reversing
deck at this price. A bias “tuning” con-
trol. such as Aiwa offers on some other
models. would solve the problem. for ex-
ample. but surely would entail a signifi-
cant increase in manufacturing cost.
DSL allows more than the DIN
minimum of ten minutes of warmup be-

fore measuring speed accuracy. and it
uses a full cassette tape (presumably a C-
60) for the measurement, We would
point out, by the way, that a deck whose
speed varies widely as a result of either
warmup time or tape load is, to that ex-
tent, inferior to one whose transport
speed is unaffected by such factors.

Micro-Acoustics System II Model 630
electret phono pickup, May 1981. Diver-
sified Science Laboratories deserves praise
forincluding, for the first time that I can
recall, an evaluation of the effects of the
external circuit on overall cartridge per-
formance. Consumers who plug in a car-
tridge whose frequency response varies
with different playback systems are forced
toplay a kind of Russian roulette. The re-
viewer performs a service when he defines
the variations encounteredin phono
pickup performance with different play-
back systems—a variation not found with
our cartridge.
Arnold Schwartz
President
Micro-Acoustics Corporation
HF replies: We agree that DSL deserves
praise for the diligence, intelligence, and
care it brings to our measurement pro-
gram. But our staff. not DSL, is respon-
sible for the listening tests and the texts
of our reports—and for the preamp-load-
ing test Mr. Schwartz refers to.
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The Personal
Portable

THE ERA OF the personal portable has ar-
rived. Introduced little more than a vear
ago by Sony with the Walkman, the
compact battery-powered stereo cassette
plaver with ultralight headphones has
soared in popularity. Published figures
indicate that Sony sold some 500,000
Walkmans worldwide last year, and in a
competitive industry. such success does
not go unnoticed: The past several
months have seen similar introductions
by a score of manufacturers. (The com-
panion guide lists thirtv-seven different
models.)

For the uninitiated. the popularity
of personal portables may seem just a
passing fad. Indeed. at the original press
conference held to announce the Walk-
man (then named the Soundabout). griz-
zled industry veterans mumbled incred-
ulously about the prospective market for
a 8200 cassette player that could be
heard only through headphones. Even
some top Sony executives resisted the
idea. Akio Morita. chairman of Sony
and chiet proponent of the Walkman. is
said to have responded to the fears of his
stafl by vowing to resign should the
product prove a failure. Obviously. he is
still very much in charge.

Though the emphasis with these
players falls squarely on their portabil-
ity. you would be dead wrong to equate
their sonic quality with the raucous.
aptly named “boom boxes™ that haunt
city streets and make an afternoon at the
beach less than relaxing. Simply put.
personal portables can be genuine high
fidelity instruments: one model. the In-
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evolution

finity Intimate (reviewed elsewhere in
this issue). goes so far as to include
Dolby B noise-reduction circuitry.

Freeing a player from the necessity
of having built-in speakers accomplishes
several ends at once. First. itcan be min-
iaturized. In fact. the newest Walkman.
the WM-2_is not much bigger than a cas-
sette tape alone. And by mating the
player te headphones. the designer has
much greater control over the listener’s
acoustic environment. Though closed-
cup headphones can present a somewhat
unnatural orchestra-in-your-skull effect,
the lightweight, open-air headsets used
with all the personal portables impart a
relatively spacious airiness. What this all
means is higher audio quality than was
available before from a portable system.

Designing a tape transport that is
capable of steady performance when
strapped to a jogger is no easy task. Even
small fluctuations in tape speed are
heard as a wavering in pitch: wow or
flutter. A prospective purchaser would
be well advised to carry a piano record-
ing for audition purposes. Load the cas-
sette. slip on the headset. and shake or
rotate the player. If vou’re vigorous
enough, you'll probably hear some “tin-
niness” (a waver in your quaver. as the
British might say): look for the least you
can find.

The term “metal capable™ is by now
a buzzword in the tape recorder field but.
as applied to play-only portables. can be
extremely confusing. With recorders.

metal capability refers to a series of

modifications necessary to make full use

HF compares features
and formats of these
new mini marvels.

by Peter Dobbin

of the increased range of metal-alloy
tapes. With play-only units. it relates
only to correct playback equalization: 70
microseconds. Though a metal-capable
portable will indeed allow you to hear
metal tapes in correct high-frequency
balance, the 70-microsecond EQ also is
needed for accurate reproduction of
chrome. chrome-equivalent. and ferri-
chrome tapes. The *“standard” 120-mi-
crosecond setting is used for ferrics: gar-
den variety, low-noise. or premium.

Some personal poriables are ca-
pable of recording—via the mike and/or
inputjacks or with built-in microphones.
If you regularly use a tape recorder for
business and interviews, such machines
make a great deal of sense. One staff
member who has been using such a
model reports that the stereo recording
via its built-in mikes provides valuable
localization cues. clarifying those mo-
ments when speakers impinge on each
other’s time.

All the plavers can. however. be
used to dub recordings via an adapter to
mate the headphone output (a stereo
miniature phone jack) with the line in-
put of a standard home deck. Dubbing
from a home deck onto a portable
recorder of this genre does seem a bit
chancy: you'll have to live with the levels
that the recorder’s automatic level con-
trol delivers and with the limited choice
of recording bias, and thus of tape.

FM Too

In its basic form. a personal por-
table offers stereo cassette playback, the
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A shopper’s guide to personal portables

Weight Dimensions Record/ FM AM Special
Brand & Model Price (oz.) (in.) Playback Tuner Tuner Features
Aimor ST-108 $100 152 5% x3% x 1% P - Ext. sound feed; tone switch: auto stop: switchable EQ
Aiwa CS-J1 260 13 6V X 3 x 1% a P Built in :,Aue'tal-capable. ALC; detachable whip antenna: pause; line in-
Akai PM-01 225 24 Ve x 3% x 1 P ?i'r"]‘;,'f; Ext sound feed
Alaron Rhapsody RY-65A 100 19 5% x3% x 1% P —_ Tone switch
Alaron Rhapsody RY-70 120 36 Tax 4% x 1% P Bult in Built in Ext sound feed. tone switch
Craig Soundalong J-700 120 20 5% x 4% x 1% N - - eB):i'lts-;nU:Zt;:reLcnarger for opt. nicad battery and AC adapter;
gteer::?lEi::eac;:i;-521o 100 34 e X 4 x 1% P —_ —_ Muting switch; cue & review
g:;i?:::'::cape 3.5271 130 39 Tx4% x 1% P Built in —_ Muting switch; FM mono-stereo switch
witachi Perdisco TRQ-300 200 144 7% 3% x 1 AP . B :\e:((:li:::zasble; single-key recording: bulit-in mono mike: 2
Infinity Intimate RS-002 230 20 6% x 3% x 1% P %(')'g";‘ — Dolby B tape decoding: switchable EQ
Juliette CTP-1010 100 16 5% x 3% x 1% P —_ Ext. sound feed: tone switch
KLH Solo 230 16 6% x 3% x 1 P ?"r"‘él")' FM auto blend; ext. sound feed: switchable EQ
:(Ao':: F':Au'si:e:,:neceiver) 20 5% x 2% x % —_ Built in Built in Local/distance switch: tone switch: DCinput jack
Magnavox 6611 100 12 6x4x1% P —_ = —_
("A‘:?:!:ssttee':::rneceiver) 80 91 4% x 3 x 1% - Built in Built in Auto/manual FM stereo switching; accepts AC adapter
Nuvox TPS-10 120 16 5% x 3% x 1% > — Switchable EQ
Panasonic RQ-JS 125 19 6% x 3x 1% P —_ Cue & review; tone switch
Panasonic RQ-J6 180 17 6% x 4x 1 R P _ —— Two bullt-in mikes: cue & review: line input jacks
Panasonic RF-10
(AM/FM Stereo Receiver) 125 3 5x3x¥% — Built in Built in Tone switch; AFC
;:z’:.:g: '(;i.l::.h::yr)ﬂlo) 120 48 4% x 2% x 1 = Built in — 3-gang front end: tone controls: local/distance switch
Randix SC-711 150 38 5% x5% x 1% P —_— Ext. sound feed: tone control
Sanyo M-6060 160 23.5 6% x 42 x 1% R —— Switchable EQ: auto reverse; tone switch
Sanyo M-5550 190 254 5% x 3% x 1 P — Program search: ext. sound teed: pitch controt
Sanyo M-4440 100 39.6 6x3%x 1% P _ — Ext. sound feed. pitch control: tone switch
(":""‘"/"F:.ag;m Recelver) 60 65 4% x3x1 Bullt in Built in Mono/ stereo switching for FM
Sony Walkman TPS-L2 200 139 5% x3% x 1% P — Ext. sound feed
Sony Walkman 2 WM-2 180 99 4% x 3 x 1 P - - Ext. battery case for extended playing time (incl.)
Sony Walkman 1 WM-1 100 17 6% x 3% x 1% P —_— - Switchable EQ: auto stop
Sony FM Walkman SRF-40W 90 4 4% x 3 x 1 - Built in — Local/distance switch
Sony TCS-310 180 6% x 3% x 1% R P | ::::é::;::;:;::::étnge(l)mike inputs; built-in mono speaker
Soundesign Music Mate 4263 100 12 Sx3%x1% P —_ -
Technidyne HPS-120 100 15 5% x 3% x t% - Ext. sound feed: cue & review
Tochnkdyne HPS. 150 R P R e
;I’Fo':hsn::ry;e:.l::;:::) 60 5 4x2%x1 Buiit in — Stereo/mono switch
Toshlba KT-§2 200 13 6x3%x 1% P Slip i Shp in Tone switch
(incl.) (opt)
Toshiba KT-R2 220 13 6% x 3% x 1% R P ?;rl];;ur)\ ?gztn)w ;’:g::ilgm:‘:es; ext. sound feed; mike / aux inputs, ext
Toshiba KT-S1 180 12 6x3% x 1% P (sllr"‘::l")‘ S((i)lzl|;1 Switchable EQ: cue & review
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Battery

Accessories Included

Optional Accessories

3AA
@incl) Demo tape; case, shoulder strap -
2 AA Case, hand strap CM-1 stereo mike, $40, AC-450 AC adapter $15
4AA Case Addstional ASE-7 headset. $30
3AA Case with belt loops, neck strap Addstional headset $15
4 AA Case with belt loops. neck strap: tape pouch Additional headset. $15
4 AA Case and strap: tape pouch Z-203 AC power supply. $8.00. tour nicad AA cells, $12
4 AA Case, wrist strap, belt loop: demo tape 5-1075 AC adapter. $9 00: 5-1848 tape pouch, $2 25 5-1077 car adapter $9 00
4AA Case, wrist strap, belt loops: demo tape Same as 3-5270
2 AA Case, shouider strap; AC adapter; shorting olug:
dubbing cord
4 AA Case, strap; battery RS-002FM stereo FM module, $45. additional RS-G02H headset. $40
3AA Case. belt loops. shoulder strap
4AA Case, shoulder strap. tape pouch
4AAA tol i | X
Sound Partner tolding headset; vinyl sleeve Additional headset. $35
(incl.) strap
4 AA Case. shoulder strap
3 AA Case
4AA Case, shoulder strap Additional DSR-20 headset. $20
4 AA Case, shoulder strap; tape pouch
4AA Dubbing cord: case. shoulder strap
3 AAA Case, shoulder strap
3AA Case
4 AA Case. shoulder strap; tape pouch: battery Extra SHP-29 headset $40 UA-1 AC adapter. $6.00
4 AA Case, waist and neck straps NBP-22 nicad battery, $20 6CV-12 AC adapter. $8 00
2 AA Case. tape pouch NBP-25 nicad battery $14. 3CV-120B AC adapter $11
4AA Wrist strap 6CV-122 AC adapter $11
3JAA -
AA 3
2 Case. shouider strap: tape & battery holder; Additional MDR-3L.2 headset. $50. AC-31 adapter, $15 BP-33 nicad battery $19. DCC-127A car adapter. $30
(ncl}) demo tape
2AA
anel) EBP-500 battery case; case, strap Additional MDR series headsets. $40-$80 AC-31 adapter. $15
4 AA .
(nel) Case. strap. demo tape Additional MDR series headsets, $40-$80: AC-61 adapter, $35. BP-23 nicad battery, $25
3 AA Case Additonal MDR series headsets $40-$80
4 AA
(inct) Case. strap: patch cord; demo tape Additional MDR series headsets. $40-$80; AC-61 adapter. $35; BP-23 nicad battery. $25
4 AA Case. shoulder strap, belt loops
Additional CSH-101 headset. $20 two SPK-130 speakers. $150, AC adapter. $9 00. CLA-155 car adapter
4AA Shoulder strap; demo tape $8 00 SPC-102 waist carrying pack, $20. SPC-10€ chest carrying pack. $20, HPC-161 patch cord. $5.00
4AA Case. shoulder strap; tape pouch Sams= as model 120 except HCR-151 FM tuner mocule, $35 HPC-160 patch cord. $5 00
. Additional CSH-101 headset. $20. two SPX-130sp=akers. $150. ADP-159 adapter for additional headsets
JAAA Carrying strap s4 00
4AA Case, shoulder strap: tuner case RP-A2 AMtuner pack. $30 additional HR-10M headset. $35
4 AA Case, shoulder strap; tuner case Same as KT-82
4AA Case, shoulder strap: tuner case Same as KT-S2
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necessary transport controls, one headset
(most will actually accommodate two.
but the purchase of the second headset is
optional). and a carrying case with a
shoulder strap and/or a belt loop. A
common accessory harks back to the
days when automobile audio electronics
were so bulky that the only way to cram
both FM and tape capabilities onto a
single standard chassis was to build the
tuner into a cassette (or eight-track car-
tridge) shell that could be popped into
the transport for FM listening. Similar
tuner/cassettes have appeared for the
portables. which supply the battery
power. the controls. the amplification.
and even the antenna: The headphone
cord serves double duty. Toshiba. Akai.
KLH. and Infinity offer tuner modules
either as part of the “basic™ system or as
options. Other players take a more tradi-
tional approach and build the tuner into
the player body.

We've run some informal listening
tests on the performance of these slip-in
FM tuners and find their performance
generally quite good in a variety of out-
door situations and locales. Picket fenc-
ing—momentary losses of reception (or.
at least. stereo) due to fluctuations in sig-
nal strength and multipath—can be a
problem. which the KLH Solo tackles
with an automatic high-blend circuit that
progressively reduces noise on weak
stereo broadcasts by blending the highs.

Single-purpose FM receivers are
also available. Deleting the tape func-
tion may seem a less-than-flexible op-
tion. but the consequently reduced
weight and use-optimized circuitry make
the approach logical. Sony. which has

Simply put,
personal portables
can be genuine

high fidelity

instruments.

adopted it for its FM Walkman. includes
an FET RF amplifier as well as a sensi-
tivity selector for distant and local recep-
tion conditions. Panasonic’s RF-10 is the
wunderkind of compact. lightweight de-
sign: Just 5 inches tall and % inch deep.
this AM/FM receiver weighs a scant 3
ounces,

Another personal portable format
employing microcassettes (instead of the
standard Philips Compact Cassette) is
waiting in the wings. Roughly one quar-
ter the size of standard cassettes. the mi-
cro tapes have been used in the past
mainly in hand-held dictation equip-
ment. but recent advances in tape tech-
nology—metal-alloy formulations and
vacuum-deposit  coating  techniques—
have improved their performance so
much that some companies believe they
might find a place as a high fidelity me-
dium. Olvmpus has suggested its Pearl-
corder for that use for some vears. but it
and other brands were slow to offer
stereo. Fisher was among the first: its
PH-M20 player carries a response spec
of 80 Hz to 8 kHz with metal tape—
hardly up to standard-format perform-
ance but light enough (just & ounces) to

make the tradeoff more attractive. Of

course, the lack of prerecorded micro-
cassettes makes the purchase of a micro-
cassette recorder a necessary ancillary.
Fisher's CR-M500 recorder. one of the
few equipped with both Dolby B noise
reduction and the HX headroom exten-
sion system. claims a frequency response
of 40 Hz to 12 kHz with a noise-reduced
signal-to-noise ratio of 57 dB.

Most personal portables include an
extra jack for a second headphone for
tandem listening. and you can get extra
headsets from most of the player manu-
facturers. Headphone companies also
offer models tailored to this use. The
easy availability of converters that allow
you to use the lightweight headset with
your home stereo system makes the pur-
chase of a high-spec model even more
practical. The top of Audio-Technica’s
line of three accessory headsets. the
Point 5, weighs less than 2 ounces and is
rated at 25 Hz to 20 kHz. Koss makes the
Sound Partner, which folds up for con-
venientstorage in its own carrying pouch
or in your pocket. And Mura has a full
line of high-quality ultralight head-
phones: the Red Sets.

A number of other features may be
important to you. Sanyo’s M-6060 is the
only player we know of with automatic
reverse. for example. and might well
prove a convenience for the runner who
doesn’t want to stop to flip over a cas-
sette. Automatic stop. highly desirable in
a home deck. may prove a big battery-
saver if you're given to dozing with the
set on. Many players also allow for au-
dible cue and review—switching into the
fast-wind modes with audible play-
(Continued on page 85)

KLH Solo

Personal portables come in a wide range of formats: The new Sony Walkman 2 is a tape-only plaver scarcely larger than
acassette. Both the plav-only KL.H Solo and the record/play Toshiba KT-R2 will accommodate their own slip-in FM stereo
tuner pack; Toshiba even makes an AM tuner module. Panasonic’s RF-10is dedicated solely to AM and stereo FM reception.

Panasonic RF-10

\\ Toshiba KT-R2 with

N FM tuner pack
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INTRODUCING
A CASSETTE DECK WITH A
MIND OF ITS OWN

AKAI proudly
announces the GX-
F95. The future of
recorded history.
A 2lst century
cassette deck for i
the audiophile who \
can’t wait.

Within seconds after popping in a cassette,
this incredible computzrized sound machine will
have accurately determ ined bias, eq aalization,
sensitivity tuning and more —automatically. For
virtually any tape on th.e' market.

You'll also find sensor light full-lcg ¢ soler.oid
controls, and switchabk 24-section/2-color bar
meters with peak hold.

And the specs on the GX-F95 are equally
impressive.

Frequency response with metal tape is an
amazing 25-21,000 hertz. And Signal-to-Noise with
metal tape is 62dB (Dolby* on imprcvas up to
10dB, above 5000 hertz). Harmonic Distortion,
less than .06%.

T EE T Y =

Add now, the
3-head performance
and reliability of our
— exclusive Super GX
Combo head, whose
glass and crystal ferrite
construction adds up to
over 17 years of virtually
wear-free performance — zuaranteed** Fantastic.
The latest acdition to the longest all-metal
cassette line around.

Remarkabke ¢s the GX-F95 is, it's on y one
of 11 superb AKAI cassette decks — two of which
offer reversing record and playback capbilities.

All metal-capable, -he line ircludes models
from $189.95 w $1,195.00, with plenty o~ stops
in between.

So if you're ir the market for a great sounding
cassette deck, ock no further than AKAL

Including tie brand-new GX-F95 wi-h its
compurerized oruin. Maybe the most intelligent
thing we've evar Jone.

AKALI 800 W Artesia, Compton, CA 90224.

X

TM Dolby Labs hin

““Limitad Warranty
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Dolby C:

Dr. Dolby’s Newest

Prescription

Vitamin C for cassette decks tired of trying

to cope with dynamic ranges just a little
beyond their reach.

IT’S NOT SNAKE OIL. It’s an ingenious ap-
plication of the principles that brought
us Dolby A noise reduction (for profes-
sional applications) and Dolby B (for
amateur use and now considered obliga-
tory in high fidelity cassette decks). Like
the recent, all-consuming fad for “metal
ready” decks, Dolby C’s benefits should
be less material at the lower reaches of
the cassette-deck price scale than toward
the top; unlike metal-readiness, it gener-
ally represents a very cost-effective leap
forward in cassette technology. and one
that gives every indication of remaining
important for the predictable future.
The Dolby alphabet began about
fifteen years ago with the Model A, so to
speak. Unlike Ford’s, it was—and is—
both complex and sophisticated. even by
contrast to the many compander noise-
reduction systems that have appeared
more recently. The compression (“en-

by Robert Long

coding”) during recording and exactly
reciprocal expansion (“decoding”) dur-
ing playback are controlled by four cir-
cuits, each of which has its own area of
specialization within the frequency spec-
trum. Roughly speaking, one controls—
and is controlled by—the bass fre-
quencies, one the midrange, one the en-
tire treble, and one the high treble only
(therefore adding its action to that of the
previous section).

The A equipment is built and sold
by Dolby Laboratories; B and C are li-
censed by the company for manufacture
by others and have been restricted to
consumer applications by the terms of
the licensing agreement. Both consumer
systems are very much simpler and, as a
result, less effective than Dolby A. They
are engineered to remove as much noise
as possible, subjectively, while keeping
costs as low as possible.

The cost/benefit approach means
tailoring them to the noise perceptions of
the human ear. If you remember your
Fletcher-Munson curves, you know that
we are most sensitive to sounds in the
range around 4 kHz and that aural sensi-
tivity rolls off gradually below | kHz and
more precipitously somewhere above 10
kHz (depending on age, among other
things). So even if noise were equal at all
frequencies, it would be perceived most
keenly in the treble, where it is known
onomatopoetically as “hiss.” This fact is
exacerbated by the spectral content of
music; above 1 kHz we are dealing
largely with overtones, rather than fun-
damentals, and the content of most natu-
rally produced sounds weakens
markedly—and therefore ““masks” or ob-
scures less noise—as frequency rises.
Thus the focus for a cost-effective noise-
reduction system has to be in this upper

. DBO ovu B DBO ovy —]
w
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é -15 -20vU % -15 -30 VU \\4\\
i -20 £ -20 =] — ——1—X
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g -30 2 -30 / / 50 VU -\\
a L a / A "
w 35 a0v_L—" ¥ -35 - 17 -60 VU N\
o -40 2 -40
=] 50V S ] N \
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Fig 1 Fig 2
HZ 20 50 100 200 500 1K 2K 5K 10K 20K HZ 20 50 100 200 500 1K 2K 5K 10K 20K
FREQUENCY IN HZ FREQUENCY IN HZ
Fig. 1: Dolby B compression. If you record frequency sweeps Fig. 2: Dolby C compression. These curves represent the same
at various levels 10 dB apart, with your *“0 VU adjusted to conditions as those shown for Dolby B. Note, however, that
Dolby reference level, the response curves of the recorded compression is not only more extreme, but also more complex,
sweeps would look like this. Playback restores flainess. and it includes “overload prevention” in the highs.
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Fig. 3: Tape noise spectra. Based on measurements made
by DSL ona Nakamichi 700ZX L with SX tape, the noise
“response’’ curves represent, respectivefy, no noise reduction,
Dolby B, and Dolby C in playback with no input signal.

10K 20K

portion of the frequency range.

The Dolby B solution is shown in
Fig. I, whose curves represent response
at various recording levels: ata “0 VU™
equal to Dolby reference level (200
nanowebers per meter) and at 10-dB
steps below that. The response itself is
corrected—that is, returned to “flat”—by
the playback expansion, of course; in the
signal as recorded on tape, compression
bends the various curves upward. away
from the noise, to varying degrees and at
varying frequencies. Nothing happens
above the “0 VU” level, where signals
are loud enough to mask noise totally in
most real-life instances. Though it’s not
as easy to see, there also is no further
change when the signal level drops be-
low -40 VU: upward compression of the
treble remains at its maximum at these
ultralow levels. There’s a good reason for
this: Dynamic change at these levels
would require compensatory change in
playback. and this change could all too
easily create audible fluctuations in the
level of the noise inherent in the trans-
mission medium: tape hiss. in the case of
the cassette.

Since only 40 dB of the total dy-
namic range is subject to Dolby B’s en-
coding compression, and since it avoids
high compression ratios (which, among
other things, work well only with a me-
dium having a more stable output level
than so-so cassette transports can man-
age). Dolby B ekes out only 10 dB of
noise reduction and only in the range
where the ear is most sensitive, That 10
dB was a triumph at the time it was intro-
duced and has stood the cassette me-
dium in good stead, but Dolby Labs has
realized that a little more in the way of
circuitry might vyield a significant in-
crease in noise reduction with little extra
cost. The culmination of that thought
was Dolby C.

Fig. 2 shows its compression charac-
teristics. You’ll note that something is
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going on even at the 0-VU level: Re-
sponse droops from about 2 kHz and
drops off rapidly above 'I5 kHz. The
curve’s shape should look familiar if you
have paid careful attention to our cas-
sette-tape reports, because it is very simi-
lar to their high-frequency tape-satura-
tion contours.

If you now compare the Dolby C
curves for lower levels with those for
Dolby B, you’ll see a number of differ-
ences. Dolby C compression influences
lower frequencies: the compression
curves continue to change to below -50
VU: and at very low levels it pushes the
signal higher (and therefore pushes the
noise lower in playback) in the ear’s
high-sensitivity range. This last consider-
ation is the genests of Dolby Labora-
tories” overall noise-reduction specs for
the two systems: 10 dB for B and 20 dB
for C. These figures represent the degree
to which low-level signals and the noise
that the recording medium has added
behind them will be expanded down-
ward—and therefore attenuated—in
playback decoding. Though the figures
apply only to part of the frequency
range, it is the most critical part.

But so far we haven’t considered the
“frequency response” of the noise, which
in cassette tapes as reproduced with
standard equalizations. is anything but
flat except at low frequencies—ignoring
the influence of any hum at the line fre-
quency and its harmonics. With good de-
sign and construction, a deck’s line hum
can be kept to roughly the level of tape
noise at the same frequencies. At higher
frequencies. the noise level rises
markedly. The spectrum and level of the
noise depend on the tape formulation
and on the playback equalization to be
used with it.

Fig 3 shows noise spectra for a fer-
ricobalt tape, recorded with no input sig-
nal and using the 70-microsecond play-
back EQ that is standard for the tapes in

As far as I'm
concerned, the
Dolby C system
is functionally
noise-free.

Types 2. 3. and 4. If the switch had been
set to 120 microseconds instead, all of the
curves would rise more steeply at the top
end, but their overall properties still
would be similar. Note how the Dolby B
circuit takes a “‘bite” out of the noise
that is—as theory predicts—the exact rec-
iprocal of the Dolby B low-level com-
pression curve; that is, the more the cir-
cuit boosts the signal in recording, the
mcre it attenuates it and the noise during
playback. And the same principle can be
demonstrated with the Dolby C curve.

Although the B circuit removes 10
dB of noise in the range where the ear is
mcst sensitive, you'll note that noise is
not at a minimum here: It rises above
about 2.5 kHz even with the circuit
tumed on. This also is true with the C cir-
cuit on, but the noise is very much lower,
of course. You can see that the improve-
ment when you go from B to C actually is
a bit more than 10 dB in the maximum-
sensitivity range. At the very top of the
frequency range, however, you can see
where the overload-prevention elements
in the C circuit actually force it to deliver
a little less noise reduction than Dolby B
does. This is one reason that noise meas-
urements tend to understate the degree
of improvement you can expect to hear.

Butit’s really a question of what you
don’t hear: tape noise. Of course, you
can crank up the volume control until
you hear the noise, but in any test of this
sort I've made, the noise you hear proves
to derive from the input source, or the
playback level is so high as to be un-
pleasant or impractical for home use. or
the recording was made at an unneces-
sarily low level. For real-world purposes,
the tape hiss isn’t there. That’s not the
same thing as saying that Dolby C is the
ultimate noise-reduction system in terms
of sheer dynamic range: it isn’t.

Imagine yourself in my living room
with a Dolby C tape playing at levels ap-
(Centinued on page 86)
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Nakamichi Spoken Here.

V" B\ Nakamichi

Dual Capstans-
The answer or the problem?

The advantages of two capstans are obvious; the problems
are not! Capturing the tape between supply and takeup cap-
stans isolates the “active” portion from the reels. Thus, sticky
cassette hubs, grabbing clutches, and surging reel motors
have less effect on tape motion.

Great, but let's not miss the forest for the trees! While dual
capstans do help isolate the tape from the reels, they generate
problems of their own—problems that often go unrecognized.
Bodies that rotate at the same rate are in resonance; thus

they magnify vibration which, when it enters the tape path,
increases flutter and modulation noise. The overall perform-
ance of a dual-capstan transport often is worse than that of a
single-capstan drive!

Nakamichi faced this problem years ago and developed an
Asymmetrical, Diffused-Resonance Transport that is unique

in the industry. When you purchase a Nakamichi—any
Nakamichi—you will find supply and takeup capstans of differ-
ent diameters rotating at different rates. You'll find flywheels of
different moments of inertia—machined from solid stock for
perfect balance. This “Asymmetry” eliminates common-mode
resonance. And, Nakamichi transports are fabricated from
materials that have been especially selected and treated to
absorb motor vibration and prevent its transference to the tape.

The piece de resistance is our unique pressure-pad lifter. In a
Nakamichi transport, tension is controlled so accurately, and
heads are contoured so precisely that pressure pads are not
required to maintain head-to-tape contact. Since the pad cre-
ates more problems than it solves—scrape flutter, modulation
noise, and tape skew—it's better off out of the way!

The proof of Nakamichi technology is in the listening. Specifi-
cations, while important, da not tell the whole story. Scrape flut-
ter occurs at a very rapid rate; it is not included in “weighted”
flutter measurements—even those made in accordance with
DIN specifications. Modulation noise goes unspecified entirely!
But compare the sound of a Nakamichi recorder with any
other. You'll hear clarity of reproduction that is unique—music
with detail! Experience Nakamichi sound today—at your
Nakamichi dealer.

To learn more about Nakamichi's unique technology, write directly to:
Nakamichi U S.A Corporation, 1101 Colorado Avenue, Santa Monica, CA 90401.
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Exciting home video equip-

ment was unveiled at the
recent Consumer Electronics Show (far trade only),
where hundreds of new products ranging from projec-
tion television sets to video disc players fo ultralight
portable VCRs to color cameras of both great sophisti-
cation and utter simplicity were shown for the first time.
And releases announced by companies specializing in
video disc and video cassette programming indicate
that substantial software catalogs will be available in all
formats—VHS and Beta, LaserVision, CED, and VHD—
by late this year. These developments and others will
be covered in our next several issues, beginning this
month with an overview of new equipment, with an
emphasis on VCRs. (Page A4)



InkFocus

A Dish on

Every

How the FCC’s decision on
direct satellite broadcasting
will affect you.

Anyone willing to spend $6,000 to
$10,000 for his own backyard dish
antennais certainly serious about
video. And, judging from the amount
ofreader response, many of you
have the money and enthusiasm to
take satellite TV reception seriously.
But suppose a home dish antenna
costjust $100instead of $10,0007?
Andwhat if it were small enough to
be mounted on the roof of your
house like astandard TV antenna? A
revolutionin home video viewing
would occur. Infact, in about five
yearsthat revolution—with ramifica-
tionsthat we can only guess at
now—is expected to explode into
reality.

The concept—known generically

Chain of Events in the Proposed
Direct Satellite Broadcast Service

Live or videotaped picture 1 is
relayed from television studio
via one of four high-power
satellites 2 in orbit above the
Earth back to small, iow-cost,
2'%-foot antenna dishes 3 that
you can easily mount on your
roof, resulting in very high
quality TV images 4 Comsat’s
DBS service is set for 1985.

00f ?

asdirect broadcasting service, or
DBS—employs high-power relay sat-
ellites capable oftransmitting a sig-
nal strong enough to be picked up
byadish antenna just 2% feet in
diameter. Its chief proponent is Sat-
ellite Television Corporation, a sub-
sidiary of Comsat. The FCC recently
gave the company permission to
pursue the venture, sending seismic
shock waves through the broad-
casting and cable distribution indus-
try. The commission unanimously
ruled that DBS is *‘in the public inter-
est” in spite of intense lobbying by
the major TV networks, cable opera-
tors, and trade associations to block
endorsement. The FCC even went
so far as to put operators of micro-
wave communications equipment
on notice that they may have to give
up the frequency band (12-giga-
hertz) that STC proposes to use for
its satellite transmissions.

2-

The complexity of the first phase
ofthe DBS program alone (which re-
portedly will cost STC $400 million to
complete)is enoughto invoke the
fullweight of Murphy’s Law. A satel-
lite must be inserted in stable, equa-
torial orbit. Comsat already has ap-
plied for launch reservations fortwo
satellites (one a spare) aboard
Nasa's space shuttle.

The first satellite will be capable
of broadcasting to an area roughly
corresponding to the Eastern Time
zone, butlong-range plans call for a
total of four satellites and two spares
with the capacity of covering all fifty
states. Subscribers will be offered
the small dish antenna for $100 to
$200 and pay a monthly fee ranging
from$15to $25 for a smallreceiver/
decoderbox tobe placedin the
home, allowing unscrambled recep-
tion of three channels programmed
to satisfy a diversity of tastes. Pro-
grams will be transmitted to the sat-
ellites from STC's broadcast center
in Las Vegas, and backup trans-
mission facilities will be built in
Santa Paula, California.

STCitself israther sanguinein as-
sessing the impact of directbroad-
castinginitsfirst phase. The Comsat
annual report states: ‘A significant

(Continued on page A10)
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Now you can zoom in on the"blast”

when you zoom in on the brass.

Now there’s a zoom-lens video camera
that also zooms in on sound. It's JVC’s
G X-88 camera with our super-directional
MZ-500 zoom microphone.

For normal shooting, just leave the
microphone in its omni-directional mode.
But as you zoom in on a subject, you can
gradually increase the microphone’s sensi-
tivity and directivity. So as you zoom in on
the trumpet player, for example, you can
pick out the trumpet's “blast” from the other
instruments. Just as if you were marching
alongside the trumpet player.

The GX-88’s lens also offers macro
shooting so you can capture subjects as
close as 3 centimeters with dramatic clarity
and detail. And an electronic viewfinder
shows you the exact image you're record-
ing. It even plays back your tape for on-the-
spot checks of shooting results. There’s also light-
exposure and white-balance indication. Or if you p-=fer,
the GX-88 will set white balance, iris and backlicht com-
pensation automatically.

Enjoy sound that's as clear and exciting as yo_r pic-
ture with JVC’'s GX-88 camera and MZ-500 microahone.

They're at your JVC Vidstar dealer right now. o e
SIMULATED TV PICTURE l vc \E::w‘
o R

US.\C SORP e

41 Slater Drive. = mwod Park. <. 07407
JVC CANADA MNC._ Scarbo-orgh, Ot




Videolronts

ecial’S2 Preview

Rice a year — in January and June — manufacturers of video equipment unveil their
latest models at the industry’s Consumer Electronics Show. This month and next we’ll preview
many of the wares shown at the Summer CES. Some caveats: Not all of the models may be
immediately available, and prices may change before the equipment reaches local video stores.

The first video offering from Ken-
wood—widely known for its audio
products—isthe KV-901 VHS-format
VCR. Features include 2- and 6-hour
recording capability along with 2-,
4-, and 6-hour playback. VueSearch
is a high-speed visual monitoring
systemthat scans the tape in both
directionsatupto seven times nor-
mal speed in the 2-hour mode, and
up to twenty-onetimes normal
speed in the 6-hour mode. Record-
ing of eight events during a two-
week period onone or more chan-
nelsis possible. The KV-901in-
corporatestwo pairs of video heads,
aVHF/UHF fourteen-channel elec-
tronic tuner, an auto-cancel system
thatreleases the PAUSE controlifitis
engaged for more than five minutes,
and an automatic channel-lock to
preventaccidental channelchanges
duringrecording. Aten-function re-
mote control (Tv CHANNEL ADVANCE,
PLAY, RECORD, AUDIO DUB, FAST FOR-
WARD, REWIND, FORWARD and RE-
VERSE VIEW SEARCH, PAUSE, and
sToP)is offered as an option. No
price has been established.

A portable tuner weighing less
thanthree poundsis being mar-
keted by Technicolor, Inc., asa
companion to its quarter-inch,
seven-pound VCR, which was intro-
duced several months ago. The
5112 tuner ($150) features all-chan-
nel UHF/VHF tuning, automatic fre-
quency control, and remote pause
control.

Improvedrecording, both off the
air and from a video camera, is said
to be possible with the Detailer |
from Vidicraft, Inc. The deviceis de-
signed to make better tape copies or
toimprove direct viewing. A built-in
distribution amplifier allows you to
make up to three tape copies at
once without anyloss in signal level;
high-frequency picture information
isboosted, notonly increasing detail
and sharpness, butreducing the
signallosses that typically degrade
second-generation tapes. A CORE
control keeps noise level, or snow—
acommon side effect of the image
enhancement—to a minimum. Cost
is$149.

A VHS home VCR featuring four
headsis the latest addition to Akai's
extensivevideoline. The VS-1rec-
ordsinthe 2- and 6-hour modes and
offers 2-, 4-, and 6-hour playback.
(Newer VCRs no longer offer the 4-
hourrecord option, but many
people have programsrecorded in
that mode in their video tape librar-
ies.) Other features of the VS-1in-
clude eight-event, fourteen-day pro-
grammability, bidirectional scan at
seven times normal speed, auto-
matic rewind, sound dubbing,
memory rewind, and air-damped
cassette ejection. Itcan also be
used with aten-function remote
control. The deck will be available
thisfall; price has notbeen set.

Ve,

A state-of-the-art projection
television set hasbeen introduced
by Sylvania. Called the Super-
screen, the 50-inch rear-projection
system is said to offer excellentim-
agecontrast under bright ambient
lighting conditions. The screenis
capable of resolving 330 lines of
broadcasttelevision and 410 lines of
direct video input. According to Syl-
vania, you cansee a high-quality
picture from any position within an
unusually wide viewing arc of 90 de-
grees. Features include an infrared
remote control, Quick-View be-
tween any two channels, and station
scan through any of twenty prepro-
grammed channels. The Super-
screenis cable-ready, with capacity
for 105 channels, each fine-tuned
viaamicrocomputer. Its two-way
stereo speaker system has two 8-
inch woofers and two 3-inch tweet-
ers and separate bass andtreble
controls. The chestnut-grain lami-
nate cabinet is designed with a shelf
foraVCRorvideo disc player. The
priceis $3,500.

A wide range of functions is of-
feredin JVC's new HR-7300 HVS
VCR. The deck records in 2- and 6-
hour modes and plays backin 2,

4, or 6 hours. Included is a four-
head record/playback system,
shuttle search at seven times normal
speed, and two-week/eight-event
programmability. A quartz-lock os-
cillator controls motor speed. The

VIDEO TODAY & TOMORROW



HR-7300 also provides an air-
damped cassette holder, audio dub-
bing, automatic channellock, auto
rewind at tape end, PAUSE release af-
ter five minutes, and a ten-function
remote control.

The first portable VHS VCRto
contain a tuner/timer has been un-
veiled by Sharp Electronics. The VC-
2250(%1,000) hasa 2-hourrecord/
playback capability and a built-in
programmable, twelve-position,
electronic VHF /UHF 24-hour tuner/
timer. A self-contained removable
AC power packis interchangeable
with an optional rechargeabile bat-
tery pack. Amongother features are
VISUAL SEARCH at five timesnormal
speed (in the forward mode only),
STILLFRAME, frontloading, air-
damped cassette system, and soft-
touch solenoid controls. A built-in
carrying handle and shoulder strap
are provided; an optional carrying
caseis available.

Prevention of static buildup on
your television screen is the aim of
BIB’snew VE-15liquid ($8.00). The
antistatic cleaning fluid, applied with
a soft clothto the screen, retards the
attraction of airborne contaminants.

Among the many features on Mit-
subishi's HS-310U VHS VCR
($1,350) are speed-search (nine
times the normal rate) and one-
third and one-tenth speed slow mo-
tionin the EP (4-hour)mode The
HS-310Uis a 2-, 4-, 6-hour unit with
fourteen-function remote control
andis programmable for eight
events over a two-week period. Ran-
domdirect mode selection, freeze-
frame indexing, and panel lock dur-
ingrecording are also provided.

Video cassette carrousels in
both the VHS ($26) and Beta ($25)
formats are available from the Ha-
gerstown Leather Goods Company.
Each carrousel, whichis con-
structed of wood-grain vinyl, holds
fifteen cassettes.

{5

hid

be used by Sony forits half-inch
Betavideo tapesin all world mar-
kets. Packaging of Betatapes, avail-
ablein L-125, L-250, L-500, L-750,
and L-830 lengths, has beenrede-
signed. In addition, Sony has intro-
duceda line of Dynamicron tapes
called High Grade. This new form-
ulationis claimed to improve
chroma signal-to-noise ratio by 3
dB, and to better video noise, RF
output, audio S/N, and audio sensi-
tivity all by 2 dB, while reducing
dropouts by 50%.

A new name—Dynamicron—will

Customvideo cassette holders
are available from PPS in both VHS
and Bela formats. Each holderac-
cepts a single cassette and features
special hub locksand a clear plastic
pocketon theoutside forindexing.
Price: $3.00 each.

Remote transport controls have
been builtinto Sanyo’s DSC-450
colorvideo camera. This versatile
model ($1,195) hasa 1%-inch elec-
tronic viewfinder, a6:1 two-speed
power zoom with auto iris control,
and a telescoping unidirectional
boom mike. LEDs in the viewfinder
show PAUSE, RECORD, Or LOW BAT-
TERY; separate LEDs indicate expo-
sure status. The transport control
panel—with RECORD, PLAY, FORWARD
SEARCH, REVERSE SEARCH, PAUSE,
STOP, and STILLFRAME—is designed
specificallyforconnectionto Sanyo’s
VPR-4800 VCR; however, via an
optional VCA-45 camera adapter,

it can be used with any other VCR.
The panel—Iocated on the side of
the camera near the top—allows you
tc have complete control over VCR
operation while taping an event.

Want More Information?

If you'd like further information
about any of the equipment or
companies mentioned in the
pages of VIDEO TODAY, write us at
825 7th Ave., New York, N.Y.
10018.
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Your

Television

&4

Subtle her_forman ce differences that greatly
~influence the quality of your receiver’s picture.

by Edward J. Foster

PART Il

L

(Thisisthe second in a series of articles
describing how your TV set works and
pointing out how to use this information
to get the best possible picture.)

Knowing how your television set
works can be of benefitto you in
severalways. When you shop for a
set, you can spot the subtle perform-
ancedifferences that separate su-
perior from inferior models. And, if
something goes wrong later, you
can point therepair shopin theright
direction, probably saving some
money and reducing the chance
thatyou'll be charged for something
thatisn't faulty. We’'ll describe some
sources of image distortion after giv-
ing you a brief recap of the ingredi-
entscomprising a TV picture.
Thepictureis ‘'painted’ on the
screen by a fast-moving beam of
electronsthat causes a phosphores-
cent material coated on the inside of
thetube to glow whereveritis
struck. A series of fine horizontal
linesis created as the beam is de-
flected rapidly from left to right and,
more slowly, from the top of the
screento thebottom.Ina U.S.
black-and-white set, 15,7501lines are
painted each second, and it takes
thebeam 1/60 second to make one
top-to-bottom sweep. This consti-
tutesone “‘field” of 262" lines.
Since each lineis on a slightangle
andlies slightly below the one above
it, the beam next returns to the top of
the screen, starts halfway across,
andfills in the blanks. Thus, two
"“fields’’ constitute one complete
“frame,’” and there are 30 frames
persecond. European TV operates

on 50-Hz line current and employs
50 fields (25 frames) per second. In
both cases, the frame rate is suf-
ficientlyhigh sothat we perceive
continuity of motion and for the
most part are not bothered by
flicker.

The strength of the electron beam
is controlled (or modulated) by
changingthe potential on a control
gridin the picture tube. The stronger
thebeam, the brighter (whiter) the
spotis atany instant. The control-
grid voltage changes very rapidly in
accordance with the video informa-
tionbeing transmitted by the station.
Thus, as the beam races across the
screen, its strength continually
changes to create the degree of
brightness needed ateach spotto
composetheimage. The greater the
bandwidth of the video channel
transmitted, received, and applied
to the control grid, the better the
horizontal resolution becomes. Ver-
tical resolution is determined by the
number of lines that the electron
beam creates in one frame and by
the accuracy with which the two
fields “‘interlace.”

Atthe end of each horizontal
scanningline, the electron beam
quickly snaps from the right edge to
the left edge of the screen. During
this movement, a horizontal sync
pulsetransmitted by the station
turns off the beam so you don't see
theretrace. This pulse also synchro-
nizes the startof each trace inthe re-
ceiver with that at the transmitter.
Proper synchronization isrequired
sothat theelectron beam precisely

Misadjustment or malfunction of the ver-
tical-hold control results in a black bar.

hits the specific point onthe screen
that corresponds to the video infor-
mation being transmitted. Other-
wise, the picture would be
scrambled.

Similarly, at the end of each field,
avertical sync pulse signals the
electron beam to return to the top of
thescreen and start the next one.
Although this pulse is much longer
thanthe horizontal one andreally
constitutes many horizontal lines of
information, it is off the screen out of
sightin a properly adjusted receiver.
If you set the vertical-hold control in-
correctly, the black bar you see roll
throughthe pictureis, in fact, the
vertical-sync signal.

Only the start of each horizontal
line and each vertical field is syn-
chronized with thetransmitter. Once
the beam isin motion,itisuptothe
set’s horizontal-drive circuitry to as-
surethatitis hitting the correct por-
tion of the screen ateach instant
during the trace. The beam should
trace each line at a constant speed.
Ifit doesn't—say, it starts slowly and
thenincreases speedto complete

Distorted, elongated images often are
due to vertical linearity circuit problems.

thetrace in time—the picture will be
distorted horizontally. Insuch a
case, the picture would be squeezed
onthe leftand stretched on the
right.

Similarly, once the vertical sweep
is started by its sync signal, the set
must run on its own for the next 1/60

A6
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second and assure that the beam is
placed vertically atthe proper point.
If vertical linearity is off, faces ap-
pear with flatheads and elongated
jaws or vice versa.

The actual signals that the set
creates to sweepthe beam are quite
complex. Sincethescreenisrela-
tively flat and the beam is emitted
from a pointin the neck ofthe pic-
turetube, the angular rate of sweep
mustvary to keep the linear velocity
acrossthe screen constant. Sets dif-
ferin their ability to assure good hor-

Test patterns show TV sets with poor
(top) and good (bottom) linearity, which
is an important consideration when buy-
ing a set.

izontal and vertical linearity, and this
isone important consideration when
making apurchase. The CBS “‘eye”
is a good quick check. If the set’s
linearity is off (at least over the por-
tionofthe screen occupied by the
eye), the CBS logo will be elliptical
ordistorted, ratherthan round.

A crosshatch of horizontal and
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Crosshatch patterns reveal “pincushion
distortion,” or a bending of straight lines.

vertical lines is a good check for
"pincushion’ distortion, another
form of nonlinearity. As a *‘test pat-
tern,” you might try the stage set
from the Hollywood Squares show.
Some bending of the lines, espe-
cially in the corners of the screen, is
virtually inevitable, but the straighter
theyare, the better. Uniform spacing
between the fines (in both direc-
tions)indicates good horizontal and
verticallinearity. Line patterns are
so usefulin checking picture distor-
tion that service technicians use
crosshatch generators to adjust the
internal controls.

Many sets have partially unregu-
lated power supplies. This means
that some of the internal voltages
will change when power-line voltage
does. Since picture size is deter-
mined by the voltages applied to the
picture tube, line-voltage fluctua-
tions may cause the image to shrink
and expand. In less expensive re-
ceivers, the electron beam may pur-
posely be setto overscan the screen
under nominal line-voltage condi-

Poorly regulated line voltage causes
overscan, where much of image is off-
screen. Above: Zero (top) and 20% (bot-
tom) overscan.

tions. When the line voltage drops,
the screen remains filled without a
telltale black border around the
edges. Excessive overscan, how-
ever, results in an annoying loss of
thepicture edges. A setwith well-
regulated internal voltages needs
lessoverscan. The picture may be
slightly smaller, butit’s allthere. Fur-
thermore, with regulated supplies,

the picture won’ttwitch and shrink
momentarily when a heavy appli-
ance((refrigerator, furnace, etc.)
goesoninthe house. Again, thisis
something to look for.

Everything that applies to black-
and-white receivers holds true for
the more complicated requirements
of color TV. But an additional fac-
tor—how we perceive color—comes
into play. Again, the ideaisto create
aworkable compromise at the iow-
estpossible cost.

Fortunately, we do not see things
the way we hear them. While the ear
cananalyze sound and distinguish
individual instruments in an orches-
tra from their overtone structure, the
eye has no similar analytic ability. To
artificially re-create the sound of an
orchestra with electronic tones,
we'dneed an almost unlimited num-
berofthem. In contrast, while the
eyerecognizes a wide range of col-
ors by the specific frequency or
wavelength of the light, itis not nec-
essary to generate that specific
wavelength in order for the eye to
perceive a particular color. Infact,
you can satisfactorilyreproduce a
widerange of colors simply by su-
perimpacsing three monochromatic
(single-color) light sources: red,
green, and blue. Manipulating the
relative intensity of these three col-
orscreates the same effect as if we
were seeing monochromatic light of
adifferent color (wavelength).

Color-TV systems capitalize on
this ability of the eye to synthesize
most cotors. In fact, the first such
system, which CBS developed and
which became astandardinthe
early 1950s, made direct use of this
principle. It employed high-speed
synchronized color wheels at the
cameraand atthe TVreceiver. Red,
blue, and green information was
transmitted respectively in sequen-
tial fields. First, a red filter would be
interposed between the subject and
the camera so that the information
picked up during that frame corre-
sponded to only the red contentin
the scene. In the next two frames,
green and blue information was
transmitted in sequence. The optical
filters were formed into a color
wheelthat rotated in front of the
camerain synchronism with the ver-
tical frame rate. Another color
wheel, synchronized with the one at
the camera, rotated in frontofa
black-and-white picture tubein the
receiver. During the frame in which

(Continued on page A9)

AUGUST 1981

A7



Television
Set

- Your

—

ok
The C(mlmg

Revolution m

TV Sound

You'll soon be heariné more lifelike sound from you‘r
TV set—perhaps even in stereo. by'Robin Lanier

o

There’s no question aboutit: The
state of television sound is dismal.
Whether it istransmitted as partofa
standard broadcast orreproduced
from a video disc or tape source, the
sound you hear from your setis
noisy and unexciting. But this
doesn’t have to be the case. In fact,
forces already in motion will up-
grade TV sound measurably within
the near future. One of the most
eagerly anticipated improvements
is stereo broadcast TV sound.
Theimpetus for better audio for
televisionis muchthe sameas it was
for FM radio. AM was the only format
in town untilimproved recording
techniques led to better records,
thereby necessitating better meth-
ods of reproducing them. Since the
beginning, the primary source of
television programming has been
standard over-the-air transmissions.
Broadcasters made no special at-
tempts to transmit quality sound be-
cause no public demand existed.
Now public awareness of the need
for quality TV audio is emerging.
But why, specifically, has tele-
vision sound traditionally been so
poor? Until the advent of satellite
transmissions, networks sentall TV
programs to their affiliates via co-
axial cable (owned by the Bell Sys-
tem). When the audio signal left the
network station for distribution, it
was of generally good quality. How-
ever, by the time it arrived at the affil-

The author is senior editor for Broadcast
Management/Engineering magazine. for
which he has written extensively on
stereo television.

iate, it had deteriorated substan-
tially, because the cables were not
capable of carrying high-quality sig-
nals. Recognizing that the signals
being transmitted by the affiliates to

American homes were of low quality,

manufacturers of TV sets saw no
need to incorporate sophisticated
sound-reproduction sections in
their products. And today the major-
ity of receivers still have low-grade

1
¥

audio amplifiers and speakers.

Also, broadcasters compress the
audio signal at the transmitter,
increasing the amount of noise and
squeezing the dynamic range so
thatit is virtually useless for carrying
music. And the audio and video sig-
nals are sentthrough the TV re-
ceiver on the same channel, gener-
atingeven morenoise. This
“interchannel sound’’ technique,
originally instituted to lower the cost
ofthe receivers, combines the audio
with several noise sources from
which it cannot be separated. (Now
thereis atechnique called *‘split
sound,” whereby the audio signal
passes through a separate inter-
mediate-frequency amplifier. The
development of low-cost integrated
circuits makes this more elaborate
and efficient electronic design in-
creasingly cost-effective.)

Traditionally, when there has
been a need for quality sound repro-
duction, the networks have ar-
ranged a simulcast through stereo
FM stations. With a simulcast, you
watch the picture on your television
set and listen to the sound on your
stereo audio system. This setup can
be somewhat bothersome.

Why the increasing interest in bet-
ter TV sound? One of the primary
reasonsis thatthe “boobtube” no

Stereo audio capability
currently is limited to larger
television sets, such as GE Widescreen
4000 (top), Panasonic CT-4500

(left), and Mitsubishi CK2582.
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longeris merely the end of asignal
paththat beginsin atelevision stu-
dio; itisthefinalelementin a home
video system. As such, itreproduces
anumber of video sources—discs,
tapes, satellite transmissions, net-
work broadcasts, cable TV, home
computers, etc. And while some of
these sources require no increasein
sound quality, some demand it.

Recently, the potential for quality
television audio has expanded,
both because of satellite trans-
mission, which eliminates the
ground cable link, and because—
with a certain amount of prompting
from the three commercial net-
works—the Bell System has devel-
oped a far better sound-trans-
mission system. With Bell's system,
called diplex transmission, two sep-
arate video and audio channels go
outon onechannel over Bell's coax
cable and microwave relay circuits.
Although the diplex system is send-
ing only a mono audio signal now, it
is designed to handle a second au-
dio channel for stereo whenever that
becomes desirable. The Public
Broadcasting System (PBS) has
come up with a similar audio trans-
mission system, but goes a step fur-
ther; the way it places the two sig-
nals for transmission anticipates the
arrival of digital audio.

There is still one link that needs
substantial refinement before high-
quality sound will be areality: better
adjustment and operation of tele-
vision transmitters. Progress is evi-
dentin this area, as the Electronic
Industries Association (EIA) has es-
tablished a committee of expertsto
study the technical problems in-
volved with upgrading TV audio
transmissions as well as to evaluate
proposed systems to add stereo
sound.

Currently three such systems are
undergoing on-the-air and labora-
tory tests. One originally was devel-
oped by NHK, the Japanese national
broadcasting system, and another
comes from Telesonics Corpora-
tion, a Chicago research company.
Thethird, the most elaborate of the
three, is from the Zenith Radio Cor-
poration. The EIA committee hopes
to complete the tests this summer
and forward its report to the Federal
Communications Commission,
which will make a choice. Though
the FCC usually is quite slow in pro-
mulgating decisions, advocates of

(Continued on page A10)

TV SET TICK (continued)

redinformation was being trans-
mitted, the red sector of the wheel
wasin frontof the tube, and the
viewersaw onlyred information. The
other two colors followed in close
succession, and the eye combined
theresults into a single full-color
image.

The results with the CBS system
could be excellent, although it did
have a few foibles. Fast-moving,
bright objects could produce
smeary color if the object moved a
sufficient distance between fields so
thatthe eye perceived the individual
colorsrather than blending them.
Also, light-emitting phosphors have
acertain “‘persistence.'’ After the
electron beam is turned off, they
continue to emit light for a brief pe-
riod. Thus, thered image pattern
mightnot have decayed fully before
the green image pattern appeared
onthetube, etc. This tended to pre-
vent good color saturation. The field
rate had to be much greaterthanin
conventional black and white in or-
derto eliminate flicker and have the
eyerespond tothe combinedimage.
Thus, the CBS system was nat com-
patible with black-and-white broad-
casts. This wasits most serious
drawback, and so it never became
widely accepted. Its simplicity, relia-
bility, and excellentresolution has
found it many applications inthe
medical, commercial, and space
programs, however.

Color TV aswe know it came with
the 1954 NTSC (National Television
System Committee) system. Of great
help was the development of a pic-

ture tube capable of three-color op-
eration.While there are exceptions,
most calor picture tubes have three
independent electron guns within
theneck ofthe tube. Each gun has
its own neated cathode to emit elec-
trons, its own control grid to modu-
late the intensity of thebeam, and a
means of focusing the electronsinto
atiny beam that strike the phosphor
atthe correct point. Three different
phosphorscoat theinner face of the
tube. One of these emits red light
when struck by electrons, another
bluelight, and the third, green light.

The phosphors are not deposited
randomly; they are in a very specific
pattern. In manytubes, each tiny
segmenton the face actually is com-
posed cf three dots of phosphor—
one for 2ach color. (In other tubes,
thethree phosphorsare applied as
triplets of closely spaced parallel
lines.) The three electron beams are
focusedto passthrough holesin a
“shadow mask"' placed just behind
the phosphorescent screen. Each
beam must be controlled with ex-
treme precision so that the three
passthrough the same holein the
mask, diverge ever so slightly, and
impinge only upon their designated
phosphors. Since the phosphor
dots (orlines) are so tiny and close
together, the eye does not see the
individual colors butrather reacts to
the superposition of the three light
sources. By controlling the strength
of each electron beam separately,
the intensity of each of the *‘pure”
colorscan be changed to produce
the particular combination that the
eye perceives as the desired color.

We'll explore further how allthis is
achieved next month.

Magnified color TV screen shows clus-
ters of three phosphor dots, whose colors
are seen as superimposed, not separate.
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SONY
HOT LINE
FOR LOW PRICES

1ou. . :
FR& 1-800-327-0596

Ext. 3

SONY Color TV's

KV4000
KV5200
KVvB100
KV3400
KV1207
KV1217
KV1221R
KV1515
KV1545RS
KV1546R
KV1715R
KV1746R
Kv1913
KV1914
KV1923
KV1945RS
KV1946R
KV2145R
KV2602
KV2644R
KV2645RS
KV2647R
KV2648R
SONY B & W TV'S
Tva13
FX414
TV515
TV790

SONY Projection TV's
KP-501101
KP-7201
KP-5020
KP-7021
SONY Video Recorders

HOME
5L 5400
SL-5600
5L-5800
PORTABLE
SL 3000
T7-3000

SONY Color Cameras
HVC- 1000
HVC 2010
HVC-2200

SONY Audio Tapes

Metal C-E0
tetal C-
FECR C-
FECR C-4il
EHF C-90
FHF C 60
LNX C-90
LNX-860

SONY Video Tapes
L-500
L-250
L 750
L-830

$10 50
$8 50

$13 00

$14 00
We Carry
VHS Tape T-120 PANASONIC, RCA, JVC
and more . $14 00 ea
We carry PANASONIC, AKAI, BLAUPUNKT
SHARP. HITACHI. ATARI. SANYO FUJI
BRAUN. JVC, ADVENT and much more
Order by phone or by mail, send money or cert
itied check Two week delay on personal
checks, when paying by charge include card
number and exp date Shippiing charges will
be added to credit card
Prices Subject to Change

OF MIAMI, INC.
17866 IPCO ROAD e [N.E. 5th AVE )
MIAMI . FL 33162 Ext. 3

For FREE 152 pg catalog send $1 50 for post-
age and handling
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TV SOUND (continued)

stereo TV sound are hoping that a
system will be chosen before the
end of 1982.

Improvementin television sound,
whether it concerns quality per se or
anew stereo technique, will clearly
require a whole new generation of
TVreceivers with built-in stereo cir-
cuitry and with more sophisticated
audio amplifiers and speakers than
isthe norm. Some companies al-
ready offer sets with separate
speaker elements, such as woofers
andtweeters. And while stereo TV
transmissions may be some time off,
there are a few stereo programming
sources, such as video discs and
music programs transmitted via
cable-TV channels.

Stereo TV in Japan

While stereo broadcast TV in the
U.S.is still over the horizon, the
Japanese have been living with it for
sometime. Bayly Neal of Sylvania
Corporation, who has spent some
timein Japan researching audience
opinionregarding better television
sound, recently told me that a base-
ball game in stereo, commonin
Japanese programming, has extra
vividness. The crowd sounds are all
around the viewer, and the voices of
the players and the crack of the bat
outin front, moving from side to side
asthe players move. Iltisamorein-
tense experience; the Japanese like
ita greatdeal, hereports. They have
also adopted stereo for drama, for
many cops-and-robbers shows, and
even for interview programs.
Those of you who are interested in
improving television sound—partic-
ularly in pushing for stereo—can
make your support known by writing
the Federal Communications Com-
mission, 1919 M St. N.\W., Wash-

INFOCUS (continued)

market opportunity existsin areas
where consumers do not have ac-
cessto cabletelevision, including
lessdensely populated regions
where cable television is noteco-
nomically practical and where
broadcast TV reception is relatively
poor....4.6 million households re-
ceive fewer than three broadcast
signals, and 1.2 million U.S. house-
holdsreceive no TV signals.”

Nowhere in the report does Com-
sat hint atthe possibility of mounting
dish antennas on apartment build-
ings or the likelihood thatcurrent or
prospective cable subscribers will
optinstead for the simplie hookup
and high-quality reception DBS is
said to deliver. But judging from the
response of the cable industry and
broadcast networks tothe FCC en-
dorsement, such possibilities are
very much on their minds.

The cable industry is attempting to
dampen enthusiasm for DBS by
pointing out its skimpy initial offer-
ings—justthree channels, com-
pared to some 200 on cable by 1985.
Butalready the FCC decision has
spurred other companiesto actively
pursuethe DBS concept. Forex-
ample, Direct Broadcasting Serv-
ices Corporation says it will provide
free programming to people who
purchase a dish antenna andre-
ceiver. Of course, "“free” in tele-
vision spells commercials, which is
howthe company plans to generate
itsrevenues.

It may take time for people to feel
comfortable with a dish instead of
rabbit ears, but both the commercial
broadcast networks and the cable
industry—which currently connects
into 25% of American homes that
have TVs—will feelthe impact. For
them, it will be a headache; for view-
ers, it willmean an affordable, high-
quality program source.
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VideoMovies

by Tony Galluzzo

Sony Sees the Trees
and the Forest with High-
Clarity Video

When will video quality equal, or
even approach, that of film? Those
of us who work with motion-picture
fitm on a more than casual basis
have asked this question for years. A
number of people obviously have
been listening, notably those who
work for Sony and NHK (Japan
Broadcasting Corporation).

Sony tells us it can now deliver
1,125 scanning lines—more than
twice the picture information
currently available using our NTSC
standard of 525. The prototype high-
definition video system (HDVS) is
said to approachin color and reso-
lution the quality one normally asso-
ciates with 35-millimeter film.
Francis Ford Coppola(director of
The Godfather and Apocalypse
Now)was so impressed, according
to Tokyo informants, he immediately
putin his order for the system and
plansto begin production on avideo
movie before theend ofthe year.

Sony’'s HDVS maintains the stand-
ard 60 fields per second but raises
the video bandwidthto anincredible
30MHz. (The NTSC system, cur-
rently used in Japan andthe U.S
requires a maximum bandwidth of
4.2 MHz.) it improves not only reso-
lution and color, but image format as
well. While today’s television picture
isonly slightly rectangular (aratio of
1:1.33),the HDVS is capable of
expanding to 1:1.85 (regular wide-
screen)and even 1:2.35 (Cinema-
Scope). With this system it may
finally be possible to watch a video
version of an expertly photographed
feature film and actually be pleased
—well, almost. Purists will probably
find something to grumble about.

Research for the system began
in 1968, when NHK conducted its
firsttests, and it’'s NHK’s technology
thathas made a wider and more de-
tailed video picture possible. But
Sony has now put itin practical form
by devising cameras, recorders,
monitors, and large-screen projec-
tion equipment. It has yet to decide
on the price and when to enter the

marketplace.

Thereis some uncertainty about
how HDVS will affect currentand
proposed hardware. A Sony techni-
calrepresentative recently told us
that, although the company’s new
Profeel monitor wouldn’t become
obsolete, he was not quite sure it
would be compatible.

At this moment, images video-
taped with HDVS would probably
have to be transferred to 35-millime-
ter film for large-scale projectionin
theaters. Spokesmen in Japan in-
sist, however, that developing tech-
nology can lead to large-format
video presentation in the near
future.

Onething is certain: To bacome
the TV broadcasting standard, the
1,125-line signal system will have to
be approved by the FederaiCommu-
nications Commission. Pending that,
closed-circuit operations should
be able to use the new equipment.
(As we went to press, Matsushita
unveiled its own high resolution
system.)

Sony’s Slim and
Sophisticated Portable

The lightest, smallest, and most so-
phisticated Betamax portatle may
also get the prize as the feather-
weightamong half-inch VCRs.
Sony’s Betapak SL-2000, to bein-
troducedin the fall, weighs about
9% pounds, with rechargeable bat-
tery. Until now, the lightest record-
ers using half-inch video tape tipped
the scales at about 11 pounds—
amongthem, JVC’s and Hitachi’s
VHS-format portables.

Measuring 12 by 8" by 3 inches,
the SL-2000 incorporates such ad-
vances as the Betascan Il high-
speed search system and Videola,
which allows you to review material
innormal or slow-speed playback,
forward or reverse. Sony says this
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Smallest Sony in use

accurate picture search enables you
to achieve “no jump’’ edits between
shots. Using Sony’'s HVC-2200 cam-
era,you can see theimage onthe
electronic viewfinder; then press RE-
VIEW c¢n the recorder, and the last
two seconds of recorded tape will
rewind. When you start shooting
again, you’re rewarded with a clean
cutbetween shots. This worksin
conjunction with a new timing phase
circuitto eliminate most picture
noiseand distortion.

Sony’s slimming programinvolves
asize reduction and integration of
the high-density head drum, four
newly developed motors, and anew
U-loading tape thread system.

Asingle-button indexing control
automatically advances or reverses
the tape to a preset position. The
mach:ne will record in Beta ll and Il
modes and play back in all three au-
tomatically. Indicators register Beta
1,11, orlll playback and record, dew
condensation, and tape-run direction.

The HVC-2200 can be powered by
using the accessory AC-220 power
adapter, arechargeable battery
pack, or acar battery adapter cord.
A compatible tuner/timer, TT-2000,
hasthe samesilhouette asthe
recorder and is primed for two-
week, four-event programming. And
armchair, pushbutton fans will ap-
preciate the remote-control unit, in-
cluding RECORDING PLAYBACK, FAST
FORWARD, REWIND, BETASCAN,
VIDEOLA, FREEZE FRAME, and PAUSE.
Thereis no word on prices atthe
moment.
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Please

Will the Real
Colin Wilson

Stand Up?

Faced with an identity crisis not of his own
making, a conductor finds that his work
under another name is less sweet.

by John Canarina

A FFW YEARS AGO. a small California la-
bel called Aries Records launched a
series of releases devoted to symphonies
and other works of the British composer
Havergal Brian. One. in particular.
caught my attention—a recording of his
§\mph0m No. 19 by the Wales Sym-
phony Orchestra under Colin Wilson
(LP 1611). This was most puzzling, be-
cause | had conducted the work’s pre-
miere in 1976, and that first performance
was also 1ts last.

Brian, not exactly a household
name in this countryv. has achieved some-
thing approaching cult status in his na-
tive land. where there is even a Havergal
Brian Society. This extraordinary com-
poser. born in Staffordshire. died in
Shoreham in 1972 at the age of ninety-
six. He wrote no fewer than thirty-two
svmphonies—the last twenty-one after he

was eightv! His First Symphony. called
the Gothic (heard in America last year in
a National Public Radio broadcast from
London). outdoes the Mahler Eighth in
the number of performers required. both
instrumental and vocal: his Second calls
for an orchestra with sixteen horns.
These and similar extravagant require-
ments. plus Brian’s reluctance to pro-
mote his own music. have militated
against performance of his works. even
in England.

In recent vears. the former BBC
producer Robert Simpson. himself a dis-
tinguished composer. has been largely
responsible for awakening interest in
Brian in Great Britain. Through his ef-
forts. all the symphonies have been

John Canarina conducts and teaches con-

ducting ar Drake Universiry’s College of

Fine Arts.
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heard on the BBC. and in 1976. the cen-
tennial of Brian's birth. several received
their first performances. As a guest con-
ductor of the BBC Scottish Symphony
Orchestra in Glasgow that vear. I wasin-
vited to give the premiecres of Sym-
phonies Nos. 19 and 25 (both of which
utilize twelve percussion players).

The orchestral material was pre-
pared from the scores especially for
these performances. since no parts ex-
isted. Brian's manuscript was difficult to
decipher: the transcription process was
quite excruciating, and many errors
found their way into the parts. The
scores themselves were not free of mis-
takes. for Brian would often neglect to
write all the accidentals in unison pas-
sages, marking them in one part only.
Mdlmlm MacDondld (not to be con-
fused with the English critic of that
name) provided invaluable assistance in
the rehearsals of these performances as
well as in the recording sessions for
broadcast. Author of a 1972 monograph
(Triad Press. London) covering all the
svmphonies and manyv other works. he is
undoubtedly the world’s leading author-
it on Brian's music. | benefited greatly
from his insights into Brian’s peculmr
notational process and the interpretation
and stvle appropriate to his music.

I found these works strangelv com-
pelling. and while one could detect
echoes of such disparate composers as
Hindemith and Sibelius. with a touch of
Elgar and Vaughan Williams thrown in.
a powerful and distinctive personality
emerged that could be identified only as
Brian. Yet neither piece has had a sub-
sequent performance or revording: fol-
lowing the premieres. the performance
material became the propertv of the

/A

Colin Wilson (alias John Canarina)

BBC and has not been used since.
Thus. I was most interested to come
upon the Aries series. particularly the
Svmphony No. 19. It takes no great
knowledge of the orchestral world to re-
alize that. while a BBC Welsh Svmphony
and a Welsh Philharmonia exist. there is
no Wales Svymphony Orchestra: nor is
there a conductor—at least of anv wide
notorietv—named Colin Wilson. And
sure enough. a comparison of the Aries
record with the BBC tape reveals that
this 1s indeed the BBC Scottish Sym-
phony Orchestra conducted by one John
Canarina. Setting aside myv initial disap-
pointment that Aries did not go so far as
to dub me Sir Colin Wilson. T investi-
gated further and found. with the help of
information supplied by the BBC. that
such conductors as Sir Charles Groves.
Norman del Mar. and Edward Downes
all share my Wilsonian identitv. (Groves
has. in fact. made legitimate commercial
recordings of Brian’s Eighth and Ninth
Svmphonies for EMI. unfortunatelv
unavailable domestically.) )
The entire project would doubtless
have been too exhausting for Wilson to
undertake alone. even with his several
alter egos. so Aries has come up with
other conductors as well. No. 28 (LP
16(7) purports to be plaved by the Ham-
burg Philharmonic (which does exist. as
the Philharmonisches Staatsorchester.